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Eli Terry Clock 
Bruce Wedlock
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At the founding meeting of the Guild I was 
definitely the outsider. But being invited to 

that meeting was one of the luckiest things that ever 
happened to me. I did not say much, I just listened. 
But at the end I said we should have a newsletter.

At that meeting a mission statement was drafted 
which even today has changed little. It established 
some of the goals of the Guild which later became the cornerstones 
of the organization—woodworkers helping to educate each other by 
working as a community, tying it together with periodic meetings and a 
Communication Letter.

Like many people at that time, I had recently purchased 
my first computer with a word processor, so it became my 
job to write the newsletter. The first issue was simply called 
The Newsletter of the Guild of New Hampshire Woodworkers, but then 
I thought of the name The Old Saw. Besides being a pun (the word 

“saw” is an archaic version of “say”), it is also a woodworking tool and 
thus naturally suggested a logo for the masthead. Nancy Begin did the 
artwork. 

I was editor of The Old Saw for only two years, and during that time 
it was mainly a record of Guild activities and announcements of future 
meetings.

Then Roy Noyes became editor. His computer knowledge was much 
greater than mine and The Old Saw grew to eventually include color 
pages. In those early days I don’t think anyone could have imagined what 
this little newsletter would become, although many people put energy 
into it because we sensed its potential was simmering just beneath the 
surface.
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It took the arrival of Jim Seroskie to bring that potential 
to fruition. Tapping into new printing technology and 
applying incredible energy and hard work, Jim had the 
vision of what it could be and he made it happen. It was 
a new era and it was time for a new name, so it became 
The Journal. The quality of the printing and the content 
astounded everyone who saw it, even as far away as the 
offices of Fine Woodworking Magazine! 

Undoubtedly The Journal is one of the cornerstones of 
what the Guild is today. It plays a big role in accomplishing 
one of the primary goals set forth in our mission statement—
Bringing together the woodworking community in 
New Hampshire. Jon Siegel

In 1990, The Guild was started 
when two woodworkers each called six 
other woodworkers to meet and talk 
about forming a new organization. At 
that first gathering, we wanted to find a 
way for woodworkers to meet and learn 
new skills. We thought meeting at the 

shops of other members and having the host demonstrate a 
technique or skill would allow everyone to build friendships 
and knowledge. We would all grow as woodworkers. This 
founding principle of sharing has continued for all these 
years. Twelve woodworkers have grown to 550 with many 
subgroups. 

The Journal is the print version of shared knowledge. 
We have all benefitted greatly from working together 
for 30 years. I hope we can continue to learn and grow 
together. Paul Tuller

The Journal is an exceptionally high 
quality publication. As such, it has 
been a wonderful avenue for both 
professional and amateur woodworkers 
to share valuable and important 
information to a much wider group. 
The opportunity to share techniques or 
opinions or to talk about a project that would normally 
be delivered right to the customer once completed, and 
not shown publicly, allows the makers a way to express our 
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reasoning and judgement to a group of peers and those 
otherwise interested in the trade.

Personally it has allowed a deeper explanation of my 
current work and also to dig back forty years or so on other 
significant projects that would not generally be published. 
A great plus has been to share the published piece with 
the folks that commissioned it in the first place. This is a 
real valuable addition to the work’s provenance and to the 
clients appreciation of what went into it.

Thanks to all that make The Journal such a success. 
David Lamb

I attended my first guild meeting in 
the spring of 1998, shortly after moving 
to Canterbury, New Hampshire after 
eight years living and apprenticing in 
North Carolina. Although significantly 
smaller in members back then, my first 
impression, and the identity of the guild, 
has never wavered. It has always been a warm and inspired 
gathering, marked by open and generous sharing of creative 
woodworking skills and experiences. 

Being so busy during the following years working as a 
full-time custom furnituremaker and designer, along with 
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raising a growing family, I was unable to get to a lot of 
regular guild meetings. 

So my fondest memories with the guild have been while 
hosting meetings in my shop here in Canterbury. My most 
intensive engagement with the Guild was while leading 
the BIG subgroup (Beginner & Intermediate Group) 
2009-2012. I am reminded every time I use my treasured, 
and engraved, thank you gift from some guild members, a 
No. 62 Lie-Nielsen hand plane. It has a special place behind 
me in my tool cabinet.

And I’ve been so impressed watching The Journal grow 
from the original Old Saw newsletter into a periodical that 
can stand up to any national woodworking magazine. 

But my favorite rewards of being involved with the guild 
these past twenty-one years have been probably no different 
than most members—the countless wonderful friends I’ve 
made who have brought so much added enjoyment and 
meaning to my life through our shared common and 
creative pursuits. Tom McLaughlin, Epic Woodworking

The Guild has provided me with 
many opportunities to learn, share and 
to gather with other woodworkers. I 
left the first general meeting I attended 
amazed and wanting to be a part of 
this wonderful organization. I had 
just met Bob Couch, Bob LaCivita 

and Al Hansen, what better way to get introduced to the 
Guild. Wanting more I went home and jumped onto the 
website to discover The Journal that they talked about at 
the meeting. My reaction was WOW…this is as good as 
Fine Woodworking. I couldn’t wait for my hardcopy to arrive. 
And I have never been disappointed.

A few more Journals have been published since each 
seemingly better than the previous. For the Guild to 
produce such a high quality publication for the past 
ten years is truly an amazing feat. My hats off to Jim 
Seroskie our editor and publisher. He has gathered a variety 
of respected contributors who have inspired us and shared 
their woodworking journeys. The Journal provides another 
platform for us to learn, share and gather with our fellow 
woodworkers. Thank you Jim. I can’t wait for the next copy. 
David Foote, President 

Fine Woodworking has 

been receiving The 

Journal since its launch 

back in 2009. We get 

a lot of woodworking 

magazines and we display 

them on a table for the 

staff to read. Most folks 

take a quick stroll through the pages of those 

publications, but The Journal often would walk 

away for long periods. The content is so good that 

you can’t just glance through it. You need to sit 

and digest it all.

What sets The Journal apart from many other 

woodworking publications is its intimacy with the 

content. Many of the articles are written by the 

Masters, but not necessarily for the Masters—it’s 

like an apprenticeship in print. And you can’t beat 

the sources, especially when the names include 

legends of the craft like Garrett Hack, David Lamb 

and Al Breed.

The Journal, like Fine Woodworking magazine, 

is an archive of woodworking knowledge and 

history. Inside we get to see what the masters 

are building and get some great techniques and 

inspiration from them. One of my favorite things 

about The Journal is watching the Masters evolve 

over the years in terms of their design direction 

and skills. It’s a great lesson for woodworkers 

of any skill level—follow your heart, build your 

vision and don’t be afraid to take risks.

Happy Birthday, Journal! 

Thanks for everything. 

Tom McKenna  

Editorial Director, Fine Woodworking
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Last month, my first grandson, Sequoia Tornay, was 
born. I can’t wait to get him into the workshop and 

start passing along my love of woodworking. His mother 
looked a little nervous when I mentioned getting him a 
battery powered chainsaw for his birthday (I didn’t say 
which birthday). But really, with a name like Sequoia, he 
has got to be into wood, right?

My youngest daughter let drop that she is thinking of 
specializing in furniture design at college so maybe we 
will have our own father/daughter furniture shop someday 
where Sequoia can get his first summer job sweeping up the 
shavings. I can always dream!

My third daughter is now a docent at her local 
makerspace in Portland, Oregon where she gets free shop 
time in exchange for showing folks how to use the tools. I 
am one proud father. 

This all got me thinking about passing our knowledge 
on to the next generation. I learned about tools from my 
father, my grandfather and from the neighbor next door. He 
moved in when I was eleven or twelve and he put up with 
me hanging around while showing me what a Craftsman 

tablesaw could do. I had never realized that you could hire 
someone to come into your home to fix things. I thought 
that everyone just knew how to do those things. It was a 
fantastic way to grow up and a gift that has given me such 
joy, satisfaction and confidence through the years. 

All four of my daughters were exposed to tools and 
woodworking while growing up. They all know which end 
of a screw driver to use and probably would rather have 
a battery powered one. I did not expect them to become 
woodworkers, but I wanted them to be comfortable with 
tools and for each of them to have the knowledge of what 
they could do with them. I am glad that I succeeded in that. 

Have you been able to pass along any of your knowledge 
to the younger generation? We all possess skills that are 
specialized, skills that most of the population does not have. 
Make an effort to pass your knowledge along whether at 
club meetings and events, in your own family, or to that 
pesky neighbor kid that is always hanging around. It is a 
gift that will be appreciated for years to come, and we all 
will be the better for it. 

by Tom KovalcikBraindust

The importance of the cornerstone 
Jon Siegel refers to is still central to 

our operation today. The free sharing of 
knowledge and passion for woodworking 
can be found in the 60+ meetings the 
Guild sponsors each year and also in this 
publication.

The early Communication Letter became The Old Saw 
newsletter in 1991. The content grew over the years to 
include feature woodworking articles. By 2008, these articles 
consumed a full two-thirds of our 180 page content each 
year. 

By that time, we were printing The Old Saw on a 
color laser printer at MinuteMan Press in Nashua, NH. 
But production issues were rampant and the cost was 
about to escalate dramatically. Our solution was to split 
our single publication in two. The Old Saw went online 

to be eventually replaced by TouchUps emails as a more 
timely newsletter format. Feature articles were moved to 
The Journal in February, 2009.

Our publication has survived because of the content our 
authors freely give. There have been over 110 contributors 
in our ten years of publishing. Most are members or former 
members but we have also reached out to others—some 
as far away as Pennsylvania and Oregon. However, by and 
large, our content is from local authors—a connection that 
seems to make a difference.

Writing is not always easy. Although this issue represents 
a milestone, our magazine will only continue as long as 
there are authors willing to share their experiences. The 
next time you do a project, make a jig or just come across 
an interesting story, consider taking a few photos, write a 
few words and share it through The Journal. Your fellow 
members will appreciate it. Jim Seroskie, Editor

Reprinted with permission from “Seacoast Shavings” Feb 2019
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Penetrating Oil BOwl Finish—Some 
turners use mineral oil on bowls and 
develop a near glass or glossy finish. How 
is this done with a penetrating oil like 
mineral oil?—Annamarie Pennucci

Jon Siegel replies: Mineral oil (usually 
purchased at a drug store) is the best 
finish for functional kitchenware 
because it has absolutely no odor or 
taste. Mineral oil has no color and 
simply enhances the natural color 
of the wood. Application is totally 
foolproof (dipping is the quickest) 
since mineral oil never dries—it just 
soaks in. The appearance of the final 
finish depends entirely on the fineness 
of the sanding, but after years of use 
and many washings, none of that will 
matter.

Kitchenware finished with mineral 
oil should be washed in very hot water 
and a little dish soap. I personally 
own dinner plates and bowls that 
I estimate have been washed over 
5,000 times and they don’t look very 
different from when I made them 40 
years ago.

lathe Dust COlleCtiOn POwer—I do 
not seem to have enough suction from 
my 1.5 hp unit. Perhaps a 2 hp would 
work better? I am upgrading my entire 
collection system, so this would be the 
time to make changes. The only location 
that would not work in my shop is a 
drop down from the ceiling.— Anon

Jon Siegel replies: Your problem may 
not be lack of horsepower, but simply 
ducts that are too small. For any 
major machine, or for use at a lathe, I 
recommend 5˝ diameter ducts. There 
is a huge difference between 4˝ and 5˝ 
ducts—56% more! It is also important 
that the impeller has enough volume 
capacity to produce sufficient velocity 
within the 5˝ duct to prevent particles 
from falling out of suspension and the 
filtration system does not impede the 
flow. So it’s not all about horsepower. 
All parts of the system need to work 
in balance.

staBilizing sOFt sPOts On turneD 
PieCes—My spalted maple bowl blanks 
come from the firewood pile. This leads 
to soft spots ruining an otherwise nice 
bowl. Is there a product I can use to 
stabilize an occasional soft spot before 
completing the turning?— Wayne 

Cardoza

Jeff Roberts replies: I have no 
experience with it yet but Cactus Juice 
is the product to look into for that. 
You need to put it in a vacuum pot 
and it will get sucked into the wood 
and stabilise it. I have used CA glue 
for hardening small soft spots on 
spalted woods.

waterlOx aPPliCatiOn MethOD—What 
is the preferred method to apply 
Waterlox?—Bob Wyatt

Claude Dupuis replies: I wipe on the 
finish using a clean cotton rag. It is 
best to apply several thin coats to 
avoid runs and excessive build up at 
an edge or inside corner. Sand with 
0000 steel wool between coats and 
dust off completely prior to coating.

Bob Couch replies: Waterlox is my 
‘GoTo’ finish for surfaces that need 
durability. I usually will wipe on the 
first one or two coats and keep wiping 
until it doesn’t want to take any 
more. Waterlox can be brushed on or 
sprayed right out of the can. I prefer 
to brush on with foam brushes until 
the final one or two coasts and then 
I spray.

Owain Harris replies: On larger, flat 
surfaces a good quality chisel edge 
natural bristle brush works great. I 
find a 2˝ or 21/2˝ size to be a good 
compromise of maneuverability and 
size. For smaller areas, particularly 
inside corners, I really like using a 
disposable foam brush. The fine tip 
makes working in tight corners easy, 
and the foam leaves no brush marks. 

The biggest problem I have 
encountered with Waterlox is 
applying too much and dealing with 
sags and drips, so whichever brush 
you use, make sure not to put it on 
too heavily.

Richard Oedel replies: As with most 
things, it is a personal preference. 
Personally, I put it on with a rag 

Ask the Old Saw
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being careful to keep a wet edge and 
not overlap too much. I then steel 
wool the final finish using thinner as 
the wet lubricant to keep the 0000 
steel wool from really scratching the 
surface. The result is a nice hand feel, 
and a lustrous visual.

Finish On a turneD BOwl—What is the 
best finish to use on a sanded turned 
bowl? Would you use a sanding sealer 
before finishing?— Bob DeAngelis

Claude Dupuis replies: One can treat 
finishing a bowl as any wood project. 
The finish would depend on the 
intended use of the bowl. Is it strictly a 
decorative piece or utilitarian one that 
might be used every day? Finishes can 
also alter the wood color effecting the 
look and feel of a piece. It is best to 
experiment with the type wood being 
used to get the desired effect. Yes 
sanding sealer can be used but should 
be followed by a suitable top coat be 
it clear or otherwise.

whiCh sanDing MaChine—If I can have 
only one sanding machine, which is 
more useful, a 20˝+ disc sander or a 6˝ 
to 8˝ edge belt sander?— Philip Glover

Tony Immorlica replies: I’d go with 
the belt sander. It’s so much easier to 
change sand paper on a belt than on a 
disc sander. You can change a belt to a 
different grit in a half a minute or less 
whereas replacing a disc is a messy job 
often involving scraping off the old 
glue or using a solvent to get the disk 
clean and flat. So you generally put on 
a medium grit and stick with it until 
it’s worn out. Plus, you cannot reuse 
the disk if you need to change grits 

often—hook and loop sanding disks 
are hard to find in large diameters. 

Also, many belt sanders have a 
spindle which can accommodate a 
buffing wheel or even a small disk, 
and the belt can usually be oriented 
horizontally or vertically. You can 
also sand curved items on the roller, 
but it’s limited and not made for that 
purpose.

Disk sanders have their place 
though. The disk has a lot of 
momentum, runs smoother and is 
better for free hand sanding; you 
can also vary the aggressiveness by 
simply moving the piece you are 
sanding towards the center of the 
disk to decrease the rate of removal, 
or towards the outside to increase the 
rate. Just be careful not to burn the 
wood.

Owain Harris replies: If I could have 
only one sanding machine in my 
shop it would definitely be an edge 
belt sander and the larger the better. I 
use mine for everything from pattern 
making to surface sanding curved 
parts to dressing edges on straight 
parts. Because of the large surface 
area along the front of the machine, 
you can use it to make adjustments 
to cabinet doors while fitting them to 
an opening without worrying about 
creating divots in the edge. 

If the table extends around the end 
of the sanding surface, you can also 
use it as a large drum sander for inside 
curves. 

As with all machines in the 
woodshop, there are some safety 
issues to consider. There is a greater 
danger of losing control of a part 
on the edge belt than with the disc 

sander, particularly with small parts 
and round pieces. But as long as you 
pay attention to the direction that the 
belt is moving and work against it (as 
you would on a router table), then 
you shouldn’t have a problem. And it 
should go without saying that on any 
sanding machine, keeping fingers out 
off the way of the abrasive is key!

Bruce Wedlock replies: A belt/disk 
sander is by far the more versatile. 
The disk allows precision sanding to a 
line and the belt provides sanding flat 
surfaces. I have the Jet 6˝ x 48˝ belt 
and 12˝ disk sander and it is one of 
the most used machines in my shop. 
The larger the disk the better.

Dust Or ChiP COlleCtiOn—Is dust 
actually a problem on a lathe. I seem 
to see only chips when I turn, and I 
am only assuming dust accompanies 
them.—Anon

Bob Oswald replies: Shine a bright 
light around, beside, behind the work 
areas.  I never realized how much 
very fine stuff flew off the top of the 
bandsaw until I ‘saw the light’ Don’t 
know on the lathe but this is a good 
way to test.

 
CatalyzeD vs nOn-CatalyzeD 
Finish—What is the difference between 
a catalyzed and a non-catalyzed 
finish?— Mike DiMaggio

Richard Oedel replies: It’s all about 
the chemistry. A catalyzed finish is 
a coating where the molecules cross-
link in the presence of a catalyst, so 
the coating is generally more durable 
and less affected by solvents. There 

Ask the Old Saw
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are two general types, pre-catalyzed 
and post-catalyzed. The pre-catalyzed 
comes directly from the manufacturer 
with the catalyzer already added. 
The benefit—no fussy mixing. The 
drawback—it does not cross link 
as fast, so it takes time to build the 
hardness and durability in the finish 
and the product goes bad in the can 
after about 6 months even if you 
never open it! 

A non-catalyzed finish is anything 
else.

BanDsaw BlaDe—What bandsaw blade 
brand & tooth space is best to resaw 
lumber. Is there an optimum speed for 
resawing?—Claude Dupuis

Richard Oedel replies: It depends. We 
use three teeth per inch with a skip 
tooth and a hardbacked blade. At 1/2˝ 
wide, this is fussier to work with but 
gives a good cut on most resawing less 
than about 6˝ although we’ve used 
it to resaw wood up to 15˝. We also 
have a carbide tipped, 11/4˝ wide blade 
that works really well for tough jobs, 
but at $300+ per blade, it is expensive. 

Any good quality brand seems to 
work pretty well but we tend to buy 
Morse blades.

Bruce Wedlock replies: I have used the 
1/2˝ 3-4 teeth per inch Wood Slicer 
blade from Highland Woodworking 
for years with excellent results. It 
produces an extremely smooth cut 
and the 1/32˝ kerf is great for cutting 
bandings. I’ve cut 8˝ stock into perfect 

1/16˝ veneers with this blade. The speed 
of a bandsaw is not usually adjustable, 
but for wood, the blade speed should 
be about 1,000 feet/minute. What is 

more important is the feed rate into 
the blade. Thicker pieces require 
slower feed rates, slow enough to 
allow the blade to clear the sawdust. 
If the feed rate is too fast, the sawdust 
can cause the blade to cut a barrel 
shaped surface.

thiCkeners in ePOxy—Does adding 
thickeners such as silica or glass 
microballons to epoxy reduce the strength 
of the final cured bond?— Stan Paras

Bruce Wedlock replies: Epoxy fillers do 
not significantly change the strength 
of the epoxy. West System epoxy 
combines with 404 High Density 
Filler for optimum strength. Use 
407 Low Density Filler for optimum 
volume or 406 Colloidal Silica Filler 
for optimum versatility. Filled epoxy 
will bridge large gaps and voids and 
can be easily sanded and shaped when 
cured.

glue BleeD-thOrOugh On a vaCuuM 
Press—More often than not, when 
I remove a piece from a vacuum 
press, I get bleed-through of the glue 
(Titebond III) through figured cherry 
veneer (MDF substrate). It takes a lot 
of scaping to remove the glue. Any ideas 
on how to prevent or minimize this?— 

Steve Colello

Owain Harris replies: It’s possible that 
you are using too much glue. It’s an 
easy mistake to make. I apply the glue 
to just the substrate using an adhesive 
roller that applies the glue in a thin 
layer. I will typically make sure to get 
it a little thicker around the edges just 
to be safe. Figured wood in particular 
can be a real problem with bleed 

through as there is essentially exposed 
end-grain in places that just soaks up 
the glue. 

I don’t think that Titebond III is a 
great choice. I find that the waterproof 
Titebonds II & III are a little less 
viscous than the original and therefore 
more prone to bleed through. I would 
consider using either Titebond I or 
better yet, Unibond One, which 
is a one part PVA glue especially 
formulated for veneering and 
lamination. If you are still having 
a problem, you could try using the 
original two-part Unibond 800 with 
a blocking additive that is designed 
specifically to prevent bleed through 
in figure woods.

Bruce Wedlock replies: You are using 
the wrong glue. UnibondOne or 
Titebond Cold Press are one-part 
veneer glues formulated to resist 
bleed-through.

Richard Oedel replies: Use a different 
glue, and a blocking additive. 
Depending on what you are trying 
to do, you might try Unibond 800, a 
two part adhesive which has a really 
hard glue-line, and a long open time 
to allow you to work with it. Or use 
UnibondOne which is a one-part glue 
that works well. 

In both of these, they are 
formulated to not bleed through, but 
occasionally they do, in which case 
you can use a blocking additive. This 
blocks up the pores that allow the 
glue to travel from the glue side to the 
face side. It is not a perfect solution, 
but it works. 

Ask the Old Saw

continued on Page 60
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I am not a fine furniture maker, I am a maker of rustic 
home decor that I make out of wood from used pallets. 

Pallets, you say!? Yes, pallets. Those things you see in the 
trash piles at the transfer stations. Those things that most 
people stack their winter wood on. Those things that are 
piled up behind stores waiting to be taken back to the 
wholesaler or going to the burn pile. Pallets.

When I retired in 2011, my wife thought I should be 
doing something instead of “being retired.” She had seen 
something on TV about making furniture out of whole, 
used pallets. But using the whole pallet for a chair, couch or 
wine rack looked tacky so why not just use the wood.

Begrudgingly, I said ok. I had a miter saw that I had 
bought at a yard sale, a Sawzall, skill saw, a drill, antique 
chisels, planers and some other tools that might work. So 
now all I needed was the pallets. We scoured local and 
distant businesses mostly hitting dead ends until we found 
some great sources for used pallets. 

My first piece was a garden bench that was 60˝ long 
by 20˝ wide and 20˝ tall. Once I cut the pallets apart with 
the Sawzall and sanded the wood down, the grain started 
to pop, and it took on a whole new life. So I proceeded to 
cut, assemble, screw, sand and spar varnish and that old 
discarded pallet took on a new life as a rustic garden bench. 

It took me a few tries to perfect the 
style, but finally I had something 
that we took down to our local 
antique shop and the owner put it on 
consignment. 

Not long after, she called us to say 
that it had sold and she would like 
a few more. Could I make a smaller 
size also. Fine with me. 

From two sizes of garden benches, 
I have gone on to six and nine foot long pub tables, tall 
bar stools, end tables, Adirondack stools and serving trays. 
I have added more tools to my garage where I do all my 
work—a tablesaw, router, belt sander, nail gun, wood glue, 
etc. And we have moved on from our first consignment 
antique store to more stores, craft fairs, custom orders and 
redecorating a local brewery. 

I have become very picky in the pallets I choose. Lots 
of them out there are pine, but you can find them with 
oak, maple, birch, poplar, hemlock, ash and woods that I 
have no idea what they are. But when they are made into 
rustic furniture the grains, the saw marks, the patina and 
the colors just pop. I remove the old nails but leave the nail 
holes because that gives them character and shows that they 
have had a previous life just like barn wood. 

The easiest piece that I make is the Adirondack stool. 
One day my wife saw a picture in a magazine of two 
Adirondack chairs sitting beside a pond with a little stool 
in between them. She thought the stool would be a great 
addition to our line and something small to take to craft 
fairs or fit into stores. She was right. 

I set about figuring out the dimensions of the stool, and 
because pallets come with different thicknesses, I found ¾˝ 
wood is perfect for the legs and top. The top is 19˝x 14˝ 
x 18˝ tall with a little shelf connecting the legs for extra 
strength. 

Everything I make is made completely out of wood 
from pallets. I feel that if it is not made from the pallet 
wood, then it is not pallet furniture. 

Pallet Furniture of Windsor

by Bob Main

palletfurnitureofwindsor.com

my retirement business
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When many of us get to setting up a woodworking 
shop and acquiring woodworking machines, we 

often start with the big three, tablesaw, jointer and planer. 
After that the next things to be considered are the bandsaw 
and maybe a lathe.

Price

Sometime after this, we begin to think that a drill press 
might be useful and start looking at the options available. 
Will it be a cheap import from Southeast Asia or something 
more expensive from a good woodworking store, or maybe 
a “find” on Craigslist—so many options and such a huge 
price spread. It could be a $50 “cheapy” or a Nova Voyager 
for over $1,800. What are the ones on Craigslist? Are they 
any good, are they “plug and play” or do they need work? 
So many questions! I will try to answer a few here.

Mike DiMaggio once said at a meeting that Peter never 
saw a drill press that he did not want. That is not entirely 
true, but close! In a weak moment I did let Mike have former 
member Bill Frost’s UniDrill! I have had the $50 specials 
and some really big ones that cost more. If you are looking 
for new, there are some decent models starting about $500. 
The Nova Voyager, with electronic speed control, is on the 
other end of the price range and at around $1,800 is more 
than will fit into many budgets. 

In the middle of the price range are the variable speed 
models using variations of the Reeves drive. The Reeves 
drive uses pulleys that expand and contract to change the 
effective pulley ratios and thereby changing the spindle 
speeds. Reeves drives can be a very practical way of changing 
speed—if they are well engineered and manufactured. 
Unfortunately, today, most are not built with the same 
quality as the ones used on the Blount and Oliver lathes 
of the past. I can’t recommend these new ones based on 
the ones that I have seen as most of them are noisy and 
troublesome! 

Woodshop 
 Drill Press

by C Peter James
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What choices does this leave you? Some of the older 
American made machines that are listed for sale on various 
websites have a lot of life left in them. Even if they are not 

“plug and play,” the rebuild necessary is for the most part, 
pretty simple. The parts are pretty much available, even 
those from manufacturers no longer in business, either 
from third party vendors or on any of a number of websites 
like owwm.org. 

Size

How big a drill press do I need? That depends on what 
you are going to use it for and how much space you have. 
Drill presses are measured by doubling the distance from 
the column to the center of a hole it could drill. A 10˝ 
machine would be 5˝ in this dimension and a 17˝ would 
be 81/2˝. Small radial drills can reach much further onto a 
workpiece but give up a lot of rigidity. Do you want a floor 
model or a benchtop? More questions! 

There is no one answer, and maybe that is why I have 
four drill presses and a mill/drill. What is a mill/drill, you 
ask? A mill/drill is a cross between a drill press and a milling 
machine. Lighter and smaller than most milling machines 
and heavier, more powerful and more accurate than most 
drill presses. Maybe this is an option to consider? I use my 
mill/drill as a drill press quite often.

And what is my favorite? The Delta/Rockwells from 
about 1940 to 1960 is in the 17˝ size. They were designed 
to run 24/7 and during WWII many of them did. Used 
parts are plentiful and they use standard bearings that are 
easy to change. They came with two pulley options, high 
speed and slow speed. The slow speed is better. Add a 
three phase motor and a VFD (variable frequency drive) 
for variable speed and reverse and you can do 90% of your 
drilling without moving the belt to different steps on the 
pulleys. They came with several different table options. The 
one shown on the previous page has a “production table” 
that tilts. 

Used

What to look for in a used drill press? 
• A quick overall check should include missing or broken 

parts. 

• Does the table go up and down as it should? 

• Does the motor run quietly and does the spindle go down, 

and more importantly, go back up by itself? 

• What is the condition of the table, does it have an “arc of 

shame”, a series of holes drilled across its surface? This is 

an indication of how well the machine was treated or was 

it abused? 

• Does it have a good working chuck and how much runout 

(wobble) does a drill inserted into the chuck have when 

the drill is turned on? 

• Are the bearings noisy and does the spindle turn easily? 

The answers to these questions help to make the decision 
on whether to purchase this one or look for something 
better. 

Bearings for the most part are standard items and readily 
available either online or locally. There are a couple of 
exceptions to this. Walker Turner used odd sized bearings 
that are available from a source in Connecticut but they 
are a little pricey. Delta 14˝ and 15˝ drill presses from the 
1930s through the 1950s and a little beyond used spindle 
bearings with an extended inner race. They are available on 
line from people who make custom adapters and are not 
too bad as far as price goes. The other manufacturers like 
Atlas, Buffalo and the older made in USA Sears Craftsman 
all used standard bearings. 

If you are looking at a drill press either new or used and 
there is considerable runout, chances are that the problem 
is in the chuck and not deeper into the machine. I have Grizzly Mill/Drill
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only ever seen one or two bent spindles and those machines 
had been badly abused. 

Chucks

Buying a chuck can be an adventure! I like the Jacobs 
“N” series ball bearing chucks and they come in various 
sizes. They easily tighten on the drills, reducing the chance 
of the drill spinning in the chuck. However, like a lot of 
things, recently production has been moved to China and 
the quality has been reduced. I have purchased some Asian 
made chucks on ebay and for the most part they have been 
of good quality. If you do some research and check reviews 
by people who have used them, you can hopefully find the 
better ones. 

“Keyless” chucks are handy, but I like to be able to tighten 
the chuck tighter than is convenient with the keyless models. 
Also most keyless don’t run in reverse without loosening. 
Run in reverse? If a drill jams or you are tapping, reverse is 
handy. And if you want to quickly open or close a chuck to 
change drill size, it speeds things up. 

Belts

In a previous article, I noted that I like the “AX” 
series of V-belts. This is another place where the 
cogged belt helps reduce vibration and slippage. 
For those who are looking for a versatile (and rare) drill press, 
there are a couple of models out there that work nicely in 
a wood shop. The Delta UniDrill and the big Delta Radial 
that is based on the 1940 Walker Turner design are very 
versatile. 

Both drills can reach over 30˝ from the column and 
drill at 45° right and left as well as pivot around 360° to 
drill things resting on the floor. Neither of these is still in 
production, but they do show up used from time to time.

 
Other Uses

Drill presses can do much more than just drill round 
holes. With a mortising attachment, square holes and 
mortises can be done. With chuck mounted attachments, 
they can be used to buff and polish, and you can mount 
sanding drums. Guitar tool supplier Stewart MacDonald 
even sells a planer attachment, the Safe-T-Planer, that can 
be used to thickness the very thin parts used in making and 
repairing guitars. With a VFD installed, you can drill and 
then tap holes with much greater accuracy than by hand. 

The drill press will not become the centerpiece of the 
average wood shop. The tablesaw or maybe the bandsaw 
takes that spot, but if you have a good, high quality drill 
press, I think you will find that it becomes one of your most 
used tools. 

Delta Radial Drill 

Delta UniDrill 
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The grist mill at Sanborn Mills Farm was built in 
the 1830s. In 2009 Steve Fifield and Brian Clough 

disassembled the gristmill for structural timber repairs and 
built a new stone foundation. Now Brian and the other 
millwrights are rebuilding the giant wooden gears in the 
grist mill (Photos 1 & 2). In connection with this effort, I 
began making drawings to determine the correct shapes of 
the gear teeth and this article is the result of experimental 
work we did for the project.

Designing Gears

Starting in the 12th century the foundation of gear 
theory was worked out in a practical way by clock makers, 
and by the 15th century these were fairly well established. 
The need for very accurate timekeeping became acutely 
important in the early 18th century for solving the 
Longitude Problem and famous mathematicians such as 
Leonhard Euler worked out both cycloidal and involute 
gear systems. Eventually the involute system was recognized 
as superior thus we are using that system.

Many draftsmen use circular curves drawn with a 
compass to approximate the shape of the teeth. This is 
OK for representative drawings but here we are trying to 
achieve a template that is as accurate as possible which is 
why we draw the teeth in their true involute form.

What is an Involute

An involute curve is based on a circle and is defined as 
the path of a point on a string that is unwinding from the 
circle (Photo 3). The line starts at the base circle and is 
radial at that point. The curved sides of a gear tooth are 
shaped in the form of an involute.

Standard measurements for gear teeth were established 
in the 19th century to develop a system of interchangeable 
gears. This effort was analogous to and simultaneous 
with the standardization of screw threads. The Brown 
and Sharpe Company was instrumental in this work and 
provided milling cutters shaped to the space between the 
teeth (Photo 4). Standardization of gears required the 
establishment of a consistent angle of inclination of the 

Getting in Gear
Grist mill renovation at Sanborn Mills Farm

 Involute Gears. Two gears and a rack. 
Drawn by the author. Pencil. 1985

Gears in progress 
for the Grist Mill, 
Sanborn Mills Farm

by Jon Siegel
bigtreetools.com
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4—Gear Tooth Cutter. After 
Brown and Sharpe invented 
these standard cutters in 1864, 
any machinist with a horizontal 
milling machine and an 
indexing head could produce 
standard interchangeable 
gears.

1— Grist Mill. Built in 1830, the structure was restored in 2009. 
Now the interior workings are being restored and the wheels will 
spin again. Photo courtesy Sanborn Mills Farm.

2—Mill Stones. Photo courtesy Sanborn Mills Farm.

3—Basic Involute. The generation of an involute is really very 
simple: a string (or chain or wire) unwinds from a cylinder. The 
involute starts at the base circle and is radial at that point.

tooth, called the pressure angle. In the 19th century 14.5° 
was established as the standard, but in the 20th century that 
was changed to 20° which makes the shape of the tooth 
broader at the base and thus stronger. 

Two involute gears will mesh if they have the same pitch 
(size of tooth) and the same pressure angle (inclination of 
the sides of the tooth). 

How to Draw Gears 

These instructions refer to the drawing that has all 
the parts labeled (Figure 5). To draw gears you start by 
determining the size of the gears and the ratio of their 
revolution. Then you need only decide on the pitch (size 
of the teeth). 

Shall we have many small teeth or fewer large teeth? 
That depends mainly of the strength of the material and 

other mechanical factors. We have chosen large teeth for 
the wooden teeth of the grist mill. In this example, the 
small gear is 16˝ diameter and has 20 teeth. The large gear 
is 48˝ diameter and has 60 teeth, thus each gear has 1.25 
teeth per inch of diameter. This is called the diametral pitch. 
For two gears to mesh they must have the same diametral 
pitch (size of tooth). 

The first step is to draw two circles on the line of centers 
(in our example diameters of 16˝ and 48˝) and they just 
touch each other because their centers are 32˝ apart. These 
are the pitch circles and essentially these circles roll on each 
other. Next, each circle must be divided into the number 
of teeth and marked on the pitch line. Then each division 
must be divided in half because the tooth only takes up half 
of the space. That is, the space between the teeth is the same 
as the thickness of the tooth measured at the pitch line.

The teeth extend above and below the pitch line an 
equal amount. The distance above the pitch line is called 
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5—Involute Gears. These gears have a ratio of 3:1. The wooden 
teeth are removable and replaceable. Notice the shape of the 
teeth are different in each gear because the number of teeth are 
different. Drawn by the author. Pencil.

the addendum and the equal distance below the pitch line 
is called the dedendum. The addendum and the dedendum 
are found by the simple formula 1/DP where DP is the 
diametral pitch of the gears. In this example the DP is 
1.25 so the addendum and the dedendum are 1/1.25 = 0.8˝ 
resulting in the total projection of the tooth = 1.6˝. This 
measurement is known as the working depth. 

But then there is the clearance at the bottom. You never 
want the top of the tooth to hit the bottom of the space in 
the mating gear, so a little more (10% or 12%) is added 
to the dedendum for clearance. Thus the actual bottom of 
the tooth is formed at the root circle. The addendum + the 
dedendum + the clearance = the whole depth of the tooth.

The next step is to draw the base circle from which the 
involute will be generated. This depends on the pressure 
angle (i.e. 20°). Once this line is drawn (the line of action) 
it is simple to find the circles that are tangent to it (or you 
can take 94% of the pitch diameter if you prefer, because 
cos(20°) = 0.94). In the drawing the base circles are shown 
as dashed lines, and as you can see, the base circle can be 
either larger or smaller than the root diameter. 

Involute Drawing Jigs

Once the size of the base circles has been determined, 
we can make the jigs that we will use to draw the involutes. 
Photos 6 & 7 show the two jigs I used for this drawing. It is 
not necessary for the jigs to be complete circles—only about 
a quarter of a circle is needed. I use wire instead of string 
because it does not stretch. The copper wire I am using is 
only 0.018˝ diameter and is very soft and flexible. The wire 
unwinds from the circular surface of the jig that is made to 
match the radius of the base circle. The large jig is simply 
placed on the drawing aligned to the base circle, while the 
smaller one is pinned to the center and rotates around it 

6 & 7—Using the Involute Jigs. The jig is placed on the drawing 
to coincide with the the base circle, and rotated until the involute 

curve crosses the division point on the pitch circle. The jig is 
turned over to draw the opposite sides of the gear teeth.
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8—Lantern Pinion. The 
pins of the lantern are 
round, so the odontoid 
(tooth shape) of a lantern 
pinion is a circle, and 
although wrong in 
principle, lantern pinions 
seem to work on every 
scale from tiny clocks to 
giant windmills.

making the process much faster. The trick is to rotate the 
jig around the circle so the involute curves intersect each of 
the division points on the pitch circles. 

The involute curves are drawn between the addendum 
circle (top of the tooth) and the dedendum circle (bottom 
of the tooth) or down to the base circle. If there is part of 
the tooth inside the base circle, as in the smaller gear in 
this drawing, it is drawn as a radial line. This blends into 
the involute because, as stated earlier, the involute curve 
terminates at the base circle tangent to the radial line.

Root of the Tooth

The small space allowed for the clearance at the bottom 
of the tooth is often taken up with a radius or fillet of the 
inside corner. This is done for cast metal gears whether 
machined or not, and for all brittle materials. In this case 
we are designing teeth for wooden gears. To make the teeth 
removable and replaceable, each tooth is a separate piece of 
wood, so there is no inside radius at the base of the tooth.

Lantern Pinions

An unusual type of gear often used in the wooden 
gear works of windmills and water wheels is the lantern 
pinion. This consists of two discs with round dowels, called 
pins, that lie in a circle and bridge the space between the 
discs (Illustration 8). Even though round pins are not a 
geometrically ideal shape (odontoid) for a gear tooth, a 
drawing machine called an odontograph can be used 
to determine the form of a conjugate gear (Photo 9). By 
tracing around the circular forms that represent the pins, 
and moving the jig in small increments, the shape of the 
conjugate gear emerges in the outline. 

9—Odontograph. The odontograph is a machine that produces a 
drawing of a conjugate gear to any odontoid form, which in this 
case is a lantern pinion with 12 pins. The gears have a ratio of 1:2. 

10— Odontograph 2. This view shows the wires that keep the 
discs from slipping.

How I Made the Odontograph

This odontograph was designed for a lantern pinion with 
12 pins arranged so that the pins have a diameter equal to 
the spaces between them. The corresponding gear is twice 
the diameter of the pinion (ratio 1:2). The two discs are 
mounted on a board to rotate on their centers, and placed 
in contact with each other. In order to keep the discs from 
slipping I tied a wire tightly around them in a “figure-eight” 
pattern (Photo 10). Notice the wires fit into a recess that 
has a depth equal to half the diameter of the wire. These 
discs were made on a lathe and this method, although 
time consuming, solved four problems simultaneously— it 
achieved an accurate diameter (using a calibrated slide 
rest), assured circularity of the surface, assured the accurate 
location of the center hole and achieved accurate depth of 
the recess for the wire.

In the Future

We look forward to seeing the wheels turn again at the 
old grist mill. As the project unfolds, I will write a follow-up 
article to this one, and I hope you will get a chance to visit 
Sanborn Mills Farm to see this amazing feat of restoration. 
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A recent acquisition that constantly delights me is the 
Cadex Pinner. I was just using it yesterday to help 

install crown molding. If you aren’t familiar with pinners, 
they shoot a very fine nail (23 gauge) with or without a 
head. In this case I was single handedly trying to get an 
accurate measurement. I simply pinned the first few feet in 
place to make the measurement on the long end and then 
just easily pulled it off the pins leaving behind tiny holes 
and pins that could be pulled out with pliers. 

Cadex CPB23.50
There are a large number of pinners out there and I chose 

the Cadex CPB23.50 based on great reviews. It seems the 
more I use it, the more uses I imagine for it. From assembly 
of small work to temporary assembly as with the crown 
molding, to repair of visible cabinetry, etc., this is a very 
versatile tool that I’d recommend sooner than most other 
nailers. This model takes pins and headed 23 gauge nails 
from 1/2˝ to 2˝. Couple this with a new tiny compressor and 
it is a fantastic tool to travel with too. 

Senco PC1010 Compressor
And, speaking of compressors, this one is a joy to 

use—whisper quiet and super light. Not what you’d frame a 
house with but for small guns like my pinner, it is a perfect 
match. The Senco PC1010 weighs just 20 lbs and with a 
1 gallon tank and 1/2 hp motor can take on lots of small 
jobs—120 psi maximum. I know lots of people are going 
to airless nailers but for those jobs where air is needed, this 
is a great little compressor. Carry it into a client’s house and 
they will never know you have it with you! 

What’s new in my shop!
tool review

Senco PC1010—1/2 HP, 1 Gallon Finish & Trim Air Compressor 
www.senco.com/tools/details-page/pc1010

Cadex CPB23.50—Shoots 23 ga. headless pins + brad nails 
www.cadextools.com/en/?p=17

by Peter Breu
woodrollerski.com
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Woodworkers are often so focused on “woodworking” 
machines that they overlook the workhorse of most 

metalworking shops that could make many woodworking 
jobs easier and more interesting. That would be the vertical 
milling machine most often referred to as the “Bridgeport” 
originally designed and built in Bridgeport, CT.

I will admit that I have a bias towards metalworking 
equipment having worked in the metal stamping and 
fabrication industry for my entire working career. I see how 
easy it is to work precisely in wood when you need to.

Today as more manual machines are replaced with CNC 
mills and more manufacturing is done in other countries, 
you can find a used Bridgeport type milling machine for 
$500 to $1,500. Even an old beat up milling machine is 
more accurate than all the special fixtures that you can 
make for your router and router table. As a bonus you can 
try making metal parts or modify tools that you have. The 
spindle speed might not be as fast as a router, but it really 
is not that big a deal.

I recently needed to make some small mortises on some 
doors that have 1/8˝ thick muntins. I thought about making 
them by hand or with a router jig and looked across my 
shop to the Bridgeport and said to myself this will be 
simple using the Bridgeport.

For those of you not familiar with milling machines, 
Bridgeport is the best known and most popular brand. 
Think of a drill press with a big table that holds a vise and 
moves right, left, front and back by turning handles that 
move the table 0.200˝ per handle revolution. The whole 
table moves up and down in increments of 0.100˝ by 
cranking another handle. The drill press part holds the tools 
in a collet from 1/8˝ up to 15/16˝ diameter and has 4˝ to 6˝ 
of travel up and down with an accurate adjustable stop. All 
your router bits will fit in these style collets as well as a drill 
chuck.

Before I got a benchtop mortising machine, I did all my 
mortises in my Bridgeport.

by Steve Costain

Bridgeport 
Milling Machine

Why you need a

TYPE

If space is a limitation another similar machine is a 
benchtop version of the Bridgeport. Some of the names are 
Enco, Jet and Grizzly. These are smaller and more compact 
machines that will do most or all of what a woodworker 
would need to do. They are not as popular on Craigslist, 
but this type of machine would be a good find if you have 
limited space.

Whether you buy a full size or a benchtop version, the 
machine should come with a vise, a set of collets and a drill 
chuck.

Say you only need to make a couple mortises. You 
would… 

• Lay out where they go on a piece of stock. 

• Clamp that piece in the vise .

• Do a shallow test cut.

• Make adjustments to get the mortise in the center of the 

piece.

Grizzly G8689 - Mini Milling Machine
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• Set a depth.

• Lock the Y axis and crank the X axis to the layout lines or 

count the turns on the handles.

• Crank the table up and make another cut.

• Repeat until complete.

Also, nothing makes a more accurate router jig than a 
Bridgeport. Suppose you need to make a jig for routing 2˝ 
hinges for doors…

• Measure the hinge—its 2˝ for this example.

• Subtract the diameter of your router bit—1/4˝ for this 

example. 

• Add the diameter of the rub collar in your router—5/8˝ 

for this example. That leaves you with a width of 2.375˝ x 

depth of whatever you want the hinge to extend. 

• Using a rough sketch of the jig make a layout in pencil on 

the piece you are machining.

• Clamp the locating fence in the vise and clear away most 

of the waste leaving an 1/16˝–1/8˝ to finish cut.

• Using an edge finding tool pick up the front edge of the 

fixture and zero the dial or digital readout in the Y axis 

(front to back).

• Get close to your layout lines in the X axis (right to left) 

zero the dial or digital readout.

• Now take a shallow cut (1/16˝ deep) to confirm your set 

up.

• Go in the Y axis until you get the 0.813˝ dimension (see 

the sketch).

• Cut to the 2.375˝ dimension and back out to zero.

• Using a vernier caliper confirm the cut is correct, 

width x length and finish the cut all the way thru the 

fixture. 

Look on YouTube for videos about using a Bridgeport 
for woodworking. There are lots of examples. Mortise on 1/8˝ thick muntin

Door hinge jig

Drawing for 2˝ door hinge jig



20 Spring 2019—Issue No. 28

Mishael (left) organized my trip. We were invited to a private tool museum near Tel Aviv.

I often get a different perspective of a country when 
teaching woodworking than a tourist might. Teaching, 

for me, is all about person-to-person connection. So while 
I’m sharing my love of woodworking, my students naturally 
share about their work, families, life and dreams. All of this 
helped me recently to understand better a part of the world 
I read about nearly every day but really knew little about.

My wife Carolyn (who is an integral part of these 
adventures) and I were invited to Israel, to the small 
village of Yad HaShmona outside of Jerusalem. We were 
high on a hill as many of the villages seem to be, with long 
views towards dry forest and endless bands of limestone 
outcroppings, with many birds flying in and out of view. 
The shop we were working in was once the communal 
village workshop making simple functional furniture for 
sale. Now it is rented by a young maker Gil, who both 
makes furniture and teaches classes there. He’s a magnet for 
lots of different woodworkers and kinds of woodworking. 

The shop was a rough metal sided building, high roofed 
and open along one long side to a sort of covered courtyard 
with piles of wood, small gardens, and worn chairs that 

always seemed to be occupied. The open side let in lots of 
natural light and any breeze. Inside the shop is more wood, 
many well-used benches, and walls covered with artifacts 
from past projects or projects underway, hand tools, metal 
and metalworking tools and a tiny kitchen corner. What 
was absent were machines. Even the grinder was hand 
cranked. There was a wonderful funkiness to it all that was 
very relaxed and welcoming—a hippie shop encouraging all 
sorts of creativity. 

I was invited by Gil and Mishael, an architect turned 
tool seller (tooleden.com) and very warm host to us, to run 
classes on using hand tools and decorative techniques with 
a final half-day talk about my work and design. This is new 
and unusual to invite makers such as myself. It’s all part of 
an effort to expand woodworking in Israel and bring it to 
a higher level. 

At least two other schools have sprung up recently, run 
by young makers who studied in the US. But there are 
plenty of hurdles for Israel’s woodworking. Wood is not 
their natural material. Stone is. And nearly every part of 
every building is stone or concrete. I never saw any large 

Shop Shavings by Garret Hack

Israel

garretthack.com
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trees unless they grew in protected parks, and almost all 
of these were pines. So almost all furniture quality wood is 
imported and expensive. 

The tools are expensive too. From the number of old and 
worn Stanley #4s used, I suspect that most of my students 
had only modest incomes in an expensive country. There 
were also some LUBANs, a very good Chinese knockoff of 
Lie-Nielsen that Mishael sells, and a few Lee Valley tools. 
This all makes me wonder if the biggest hurdle to Israel’s 
woodworking might not be finding a market for handmade 
furniture.

Speaking of tools, one evening we were invited to a 
private tool museum of a carpenter/carver Gilboa near Tel 
Aviv. For years he has been buying Stanleys and Sargents and 
all manner of rare and not so rare American woodworking 
tools for his own enjoyment and also to preserve them to 
be studied in Israel. It was a rich array of eclectic tools, what 
you would expect from chance ebay purchases over many 
years. All the tools were displayed in sealed display cabinets 
on the inside of every window, labeled, and grouped with 
other like tools. There were even some old pedal power 
machines—a big grindstone you can still find here in 
Vermont, a jig saw and an unusual tablesaw. 

My classes were not much different from teaching in 
Europe, and working unplugged was not a big issue—
everything just took longer. What was different were the 
unusual student names and/or pronunciation which to 
their amusement I learned by writing in a little book I carry. 
Some were professionals working mainly in sheet goods. 
Many more were amateurs. The energy and enthusiasm was 
high—woodworking seems to be that way—and the shop 
was always busy with visitors curious to meet me and see 
what was going on. Evidently the word spread throughout 
Israel. Maybe we will see some fun Hack inspired inlays or 
decorative details in future work by this group. 

One of the reasons we agreed to go to Israel was because 
we were curious about the land, the people, the architecture, 
the culture and to gain some insight into the politics. For 
thousands of years this land has been contested, overrun and 
won by different cultures—Arabs, Jews, Persians, Ottomans, 
Egyptians—right up to the present. The Old City within 
Jerusalem is divided into four parts, each claiming a piece 
of the deep religious history there. You would think that 
all of this cultural diversity would enhance their material 
culture, but we didn’t sense that it has. On the street 
you see Arabs, secular Jews, Ethiopian Coptic Christians 

Just outside of the shop is a covered area where students and 
visitors relax.

Also outside the shop, there is more wood, plants and a few old 
machines.

Few of the students were professional woodworkers. 
All were very curious and energized.
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dressed in all white, along with Orthodox Hasidic Jews 
dressed meticulously in black jackets and sometimes with 
big fur hats. And everywhere is military, mostly young, 
almost always toting machine guns. Jerusalem was truly an 
amazing mix.

While we were there the Palestinians in Gaza were 
protesting and burning tires (which we could see one day 
from Jerusalem) and the US was opening its embassy, so 
politics were front and center. They spilled over into our 
conversations during the classes and afterwards. Everyone 
had opinions but no one had a solution and there 
probably won't be one by the time we visit again. That’s 
their challenge. My challenge is bringing people together 
through what I know best—woodworking. 

A collection of inclinometers, levels and bevels in 
Gilboa’s tool museum.

A great variety of tools is owned by Gil who runs this hand 
tools only shop.

Gilboa, a carpenter and carver, collects unusual 
American planes in his museum in Tel Aviv.

Classes were a combination of  
demonstration and hands-on practice.
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book review by Joe barry

by Joshua A. Klein • Lost art Press, 2018 • ISBN: 978-1-7322100-2-8

Hands Employed Aright
The Furniture Making of Jonathan Fisher (1768-1847)

continued on Page 25

Jonathon Fisher was the hardest working man in Blue 
Hill (James Brown: “Yow!”). This Harvard educated 

minister was sent to the frontier of Maine to minister to 
the needs of a seacoast town just West of Mt. Desert Island. 
Contemporary reports all mention his constant industry. In 
addition to being a minister he build his home and farm, 
did subsistence farming, kept detailed journals, painted 
portraits and landscapes, wrote books and carved the 
woodblocks for his book illustrations. In addition, he built 
furniture!

Joshua Klein is the publisher of Mortise & Tenon 
Magazine and research into Fisher has informed his approach 
to woodworking. He spent five years delving into the mass 
of material that Fisher has left behind. The remaining 
material from his life is overwhelmingly complete. He left 
behind his home, tools, journals and many pieces that can 
be attributed to him. It provides us with a detailed view of 
his working methods and the furniture can also be linked 
to the tools used and his journal entries. 

The remarkable thing about Fisher’s work is that it was 
good where it showed and remarkably crude to our modern 
eyes where it didn’t. The insides of cases and the underside 
of tables clearly show the dawks of a scrub plane and 
sawmill marks. He worked quickly and efficiently and there 
was no sloppiness to his work. However, it is a different 
standard and does make you question if we aren’t getting 
too precious with our work today.

Klein is a proponent of experimental archaeology. This 
is the idea that was probably initiated by a grad student 
bull session when someone finally said “Hold my beer. Let’s 
really see if an Atlatl will chuck a spear further and with 
more force and accuracy.” Yes, to all three. 

Klein has built replicas of Fisher’s pieces working with 
tools replicating those of Fisher. He found that working 
with hand tools can be quick and accurate. There were 
interesting discoveries made in the use of the tools. One 
interesting feature of Fisher’s tools is the Mickey Mouse rear 
tote on his planes. It is rare but, not unique.

He found that the rear tote was also offset to the right. 
Larry Williams at Old Street Tool does the same on his 
reproductions. The theory is that with the rear tote offset 
to the right, for a right-handed user, that will balance out 
the pressure of the left hand on left front of the tool. Klein 
discovered that this changes the grip by shifting the little 
finger down onto the right side of the plane body. It is a 
stable and comfortable grip, as I found when I caught up 
with him at the Lie-Nielsen open house and got to try it. It 
also turns out that Tom Lie-Nielsen is a descendant!

One interesting conundrum presented by the survival of 
his tools is that Fisher worked without a vise or hold fasts. 
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I am a dog person, which is to say that I generally prefer 
the company of my dog to the company of people, my 

wife excepted. Our dog, Livvie, seemed to mirror that 
preference in that she really had no interest in other dogs 
or humans, besides my wife and I, and made her aversion 
for others abundantly clear. One hundred twenty pounds 
of barking, growling beast is not subtle. Livvie’s defensive 
maneuvers seemed to be an exception to the rule, though, 
as Newfoundland’s are generally known to be friendly and 
outgoing.

Livvie was the exception to the rule in a lot of other 
ways. One of those ways is that she really had no interest in 
rules. We adopted her when she was two years old. Her first 
set of parents wanted her gone after a divisive event that 
involved some combination of Livvie, a Great Dane and a 
toddler. This “event” was never mentioned specifically, but 
alluded to in our conversations with her owners. 

What was clear the first time we met Livvie was that she 
didn’t believe in window screens or leashes. I clearly recall 
arriving at Livvie’s house to discuss adoption and noticing 
that every window screen had been shredded, and that the 
intact slivers were waving in the light breeze. I also recall 
thinking to myself that there’s no way the screens could 

have been ripped out by the dog we were thinking about 
taking home. The fault in that thinking was immediately 
made evident as we entered Livvie’s world and were greeted 
by a barking, jumping, tail-wagging force of nature. My 
wife and I were instantly smitten. 

With the deal done, we attempted to use a leash to move 
her from house to car. I’m not much of a rodeo spectator, 
but I suspect that most of the moves she used to try to 
throw that leash were gleaned from many hours studying 
bull riding, presumably on television, as there was not 
much of a bull-riding scene in that part of New Hampshire. 

Fortunately, Livvie made it to the back of our Subaru 
uninjured, and embarked on the first trip of what would 
become her ten and a half year odyssey as a shop dog, larger 
than life personality and commanding member of our 
small family.

Shop Dog

Initially, Livvie didn’t take to the role of shop dog. For 
some reason she didn’t like being in my first shop in New 
Hampshire, a small, dungeon-like space in the basement of 
our house. When we moved to Pittsburgh and my shop was 
in a separate building, she was more open to joining me and 

In Memory of a Most

by Mike Korsak
mikekorsak.com

Memorable Companion
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There was no evidence in his bench of these being used. He 
did have an uncommon layout of holes in his bench. Klein 
found (as I also found in trying it) that a couple of wooden 
pins in the holes provides a stable and quick method of 
work holding.

Similar to Charles Hummel’s With Hammer in Hand: 
The Dominy Craftsmen of East Hampton, New York, this book 
gives a full display to Fisher’s surviving tools and furniture. 
It is a remarkable survival and an impressive amount in 
what has survived. This is a great book and a good read 
with insights into the methods of the past.

Further readings in the use of 18th century tools and 
techniques can be found in the books of Zachary Dillinger. 
With Saw, Plane and Chisel was published a couple of years 
ago and On Woodworking has just come out. 

Joe Barry lurks in the hills of Vermont and only surfaces for 
food, lumber, books and tools. An aficionado of puns, Lewis 
Carroll, and Monty Python, he is to be approached with care. 

Hands Employed Aright—continued from page 23

eventually tolerated spending a good portion of most days 
in my company. There were times when she’d had enough, 
and would sit by the door panting and staring intently to 
let me know she wanted to return to the quiet of the house.

Over time Livvie discovered the benefits of being a 
shop dog. First, there were more opportunities for her to 
implement defensive maneuvers. Delivery drivers learned 
not to knock on the door and unannounced visitors realized 
the wisdom in making appointments. 

By far the greatest benefit to shop time was increased 
access to treats. At some point I brought out a bag of treats 
to persuade her to cooperate in the grooming sessions 
needed to remove the sawdust and plane shavings that 
infiltrated her thick coat. The existence of treats became a 
major attraction, to the point that Livvie would often try to 
take me to the shop even if that’s not where I was headed.

While it took some time (and bribes) for Livvie to fully 
appreciate shop time, I needed no convincing that working 
with Livvie was better than working alone. Even though 

she could be grumpy and demanding, she was my constant 
and faithful companion. Throughout our days together, I 
talked to her, rubbed her belly (her favorite) and attended 
to her numerous “breaks”—bathroom breaks, water breaks, 
snack breaks and  lunch breaks. 

Livvie’s health had been in a slow decline for a little 
over a year, and that decline was hastened by post-surgery 
pneumonia in January of 2018 that took weeks for her to 
recover from. In fact, she never did fully recover and was 
noticeably weaker and less able to get around afterwards. In 
October of 2018, at twelve and a half years old, Livvie again 
became very sick with pneumonia. Because of her already 
weakened state and other health issues, my wife and I made 
the devastating decision to put her to sleep.

The loss of Livvie is still very raw to me, and the 
change in our life is noticeable in almost everything we do. 
Especially shop time, for me. I work alone now, and I’m 
okay with that. But some days all I really want to do is rub 
a “Newf” belly. 
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Pushing Limits

Harp Guitar
Popular a hundred or so years ago, a harp guitar is an 

instrument that has one or more drone strings that are 
not over a fretboard and so have fixed pitch. These may 
either simply resonate with the played strings or be plucked 
depending on setup and the musical need. Drone strings 
can be tuned either lower than the lowest fretted string 
(‘sub-basses’) or higher (‘super-trebles’), with added bass 
strings being almost universal. Aside from issues facing 
the player, such as how to reach (and tune!) all of the 

strings, this poses two problems for the builder of such 
an instrument—string length and sound production. 

When designing for low pitch there is no 
substitute for a long string. It is the best way to 
keep the tension up and obtain good timbre. The 
lowest sub-bass note on many harp guitars is nearly 
as low in pitch as the low note on a double bass, 

but it’s difficult to accommodate a string as long as 
basses commonly use. Harp guitars often incorporate 

a hollow extension arm to carry sub-bass strings, which 
lengthens the instrument considerably, and also provide a 
longer chamber to produce the low sound. This elongated 
arm is usually narrow without a large soundboard. 

Double Bass
Double basses have a large soundboard for a reason—it’s 

necessary to efficiently produce such low-pitched sounds. 
Efficiency is necessary in an acoustic instrument. Even 
bowed strings only deliver a small fraction of a watt of 
power, and plucked strings can’t approach even that.

A guitar the size of a bass viol would be unplayable as 
a guitar, and a smaller instrument is simply less effective 
at projecting sound. This probably accounts for the harp 

Modern production facilities can, in almost all cases, 
satisfy normal needs quickly, economically and 

efficiently. People turn to custom makers when their needs 
are unusual for any number of reasons. These could include 
anything from an odd size or shape, an unusual or custom 
style, or an object that fulfills a singular and limited purpose 
for which there is not an established market. In other words, 
craft supplies the goods that production will not or can not. 
Thus crafts people can find themselves pushing the limits 
of the possible either aesthetically, physically or both. For 
luthiers the harp guitar is one instrument that pushes limits.

“Don’t ever tell a luthier not to hurry”—Anon

by Alan Carruth
alcarruthluthier.com
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guitars’ fall from grace a hundred years ago. As much fun 
as they are to play, the sound doesn’t get much beyond 
the second row and audiences simply stopped coming to 
concerts they couldn’t hear. These days the use of pickups 
and amplification to reinforce the low tones has sparked a 
revival of interest. 

Bella
Several years ago I was approached by Ken Bonfield 

to build a harp guitar incorporating several unusual 
design features, including a ‘multi-scale’ fretboard and a 
‘wedge’ body to make it more comfortable to play. I also 
used a secondary sound chamber and soundboard on the 
sub-bass arm which, although small, does contribute some 
complexity particularly for the player and also helps make 
the amplified sound more interesting. Dubbed ‘Bella’ by it’s 
owner, it turned out to be musically quite successful, and 
soon became a standard part his program.

This posed a problem—the long bass strings resulted in 
an instrument that was too long for any feasible flight case. 
After several punishing cross country road trips, he asked 
if it would be possible to make such an instrument that 
folded up, so that it could fit into a smaller case.

Obviously this would be amplified for normal 
performances which eased the constraint of size considerably. 
However even if it couldn’t project well, the acoustic sound 
of the instrument can be enjoyed by the player and affects 
the amplified tone. A ‘colorful’ and ‘interesting’ sound 
similar to Bella’s was required.

Another requirement was that the same string sizes and 
layout be used, both to simplify logistical problems and 
more importantly, for ease of play. 

The simplest way to make it would be to use two 
removable necks, one for the ‘normal’ strings and another 
for the sub-basses. Unfortunately a check of the limits for 
carry-on luggage showed that this would not work. The 
sub-bass neck, even off the body, would simply be too long. 
It would be structurally difficult to make a neck that broke 
in the middle and would take the string tension of about 
100 lbs.

However a hollow extension arm could be made deep 
enough for the needed hinge and catch. This would also 
aid in getting the desired variety in the acoustic timbre. 
Given the forceful way that carry on bags are often stowed 
a reasonably hard case was also a necessary part of the 
package. Bella is a bit over 14˝ wide while the limit for 

carry-on is 22˝x14˝x9˝, so a smaller guitar body was needed 
that would fit in a padded box. It also had to be designed 
and made. Off to the drawing board. 

Three rounds of careful drafting of both the instrument 
and the box, using the last wooden 5H pencil in captivity, 
yielded a design which would preserve the string lengths 
and layout of Bella, but use a smaller guitar body, and 
incorporate a larger upper sound chamber to partly make 
up for the smaller guitar. Curly grained quartered black 
walnut was chosen for the back and side material, and 
the soundboards were made of some Sitka spruce that my 
violin making teacher had gotten from the C.F. Martin 
guitar company back in the mid-70s. Cherry was used for 
the neck, with persimmon for the fingerboard. Most of the 
trim would be cherry and maple. 

The Fun Begins
Instruments of this sort are generally made on a fixture 

called a solera. In the Spanish tradition this is used to 
establish the proper relationship between the neck and 
the top of the guitar. The neck is glued to the top, and 
the assembly is clamped to the fixture as the rest of the 
guitar is built around it. In this case the neck would be 
removable with all of the angles adjustable, but there was a 
need to establish the correct relationship between the upper 
and lower soundboards in three dimensions. This means 
the strings would end up in the same plane and properly 
spaced. After making the solera, the soundboards and backs 
were joined, the rosettes inlaid and the plates braced in the 
usual way. The soundboards were trimmed under sized by 
the thickness of the sides all the way around and tuned to 
optimize (it was hoped) the acoustic response. 
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The soundboard at the upper end of the sub-bass 
arm was made quite thin so that it could respond at low 
frequencies. It is not stiff enough to withstand the string 
tension, so that stress had to be channeled around it. For 
these laminated ‘liners’, which join the top and back plates 
to the sides, were used. They were made up of several 
layers of butternut wood which is light, reasonably tough 
and glues well. This structure is used all around the upper 
soundbox and down as far as the waist on the bass side of 
the guitar. These were sanded to fit the curvature of the 
slightly domed soundboards and glued on flush with the 
outer edge. 

Since the strings don’t directly drive the upper 
soundboard, it responds only to air pressure changes in the 
box. The upper soundbox joins with the guitar through a 
hollow arm with top and bottom surfaces of ¾˝ walnut. 
This provides the ‘meat’ for the fittings needed to fold the 
arm. They were cut through on the join line for the fold, 

and temporarily joined with a patch on the outside to be 
removed later. 

Once all of that was in place the 2mm thick sides were 
bent to shape. The upper edge of each side was made 
straight before bending so that the bent side could be 
clamped down to the flat surface of the solera below the 
dishes that supported the two arched soundboards—with 
the sides ending up perpendicular to the soundboards.

The short side of the arm was not cut at the joint at 
this time, to help hold the soundboards in the proper 
relationships. An end block was glued to the lower end of 
the top and braced up during side assembly. Cloth tapes 
were glued to the sides to help prevent and limit the run 
of cracks in the thin material. The sides were glued to the 
upper liners held in against the soundboards with pegs and 
wedges on the outside. ‘Tentellones’, small separate glue 
blocks, were used to join the sides with hot hide glue to 
the soundboards where the laminated liners were not used. 
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Once the sides were attached to the soundboards they 
were dressed to the proper profile to give the arch of the 
backs and the taper of the box. The laminated liners for 
the back surfaces could then be trimmed roughly to shape, 
and glued in. Where the top used tentellones, the back has 
kerfed liners, which were also glued in at this time. The two 
back plates were fitted by cutting inlets in the liners for the 
brace ends and the assembly was removed from the solera. 
The back plates were then glued on using spool clamps. 

Hardware Store Catch?
The joint in the extension arm would require no 

such adjustments and could be simply pinned to locate 
it and held by the string tension. However, some sort of 
mechanism would be needed to keep it from folding as well. 
It would be nice if it could also be disassembled without the 
need to actually slack off the strings, which would save time 
tuning them on assembly. This would require something 
like a suitcase latch—a reasonably strong over-center catch 
with enough range of motion to allow the strings to slacken 
off for disassembly. It’s possible that a $5 hardware store 
catch would suffice, but that had two drawbacks—it might 
not be strong enough to hold up and it would look like a 
$5 hardware store catch. Perhaps something more stylish 
could be made. 

Brass recommends itself for this sort of thing, but the 
brass stock I had or could easily get would either not be 
strong enough or was beyond my capacity to bend. Flat 
plates could be silver soldered together but might not be 
rigid enough.

At this point I recollected an article on infill planes that I 
had seen. Brass or steel plates were fitted to a wooden plane 
body and held together by dovetailing along the edges. 
Once fitted the plates could be screwed to the wood, and 
the dovetails hammered tight. Then the outside was filed 
smooth. This would preserve all the angles and alignments 
and produce a solid unit.

My experience cutting inlays with a jeweler’s saw would 
come in handy. Stainless shafting (3/16˝) was used for all the 
round parts and 1/16˝ brass rod rivets pinned things together. 
The resulting unit seemed a bit more attractive than a 
hardware store catch, has sufficient range of motion and is 
probably strong enough to pick up a small car. 

Trim, Binding, Purfling
At this point the edge trim, binding and purfling was 

applied. A stepped rabbet was made around the edge and 
the veneer inner purfling lines were roughly bent to shape. 
These were glued on using cyanoacrylate glue and finger 
pressure. The outer binding was bent more exactly and 
glued on with liquid fish glue which allows for the needed 
long work time. They were held on using a long strip of 
rubber about 1˝ wide, cut from a truck inner tube. This was 
wrapped around the assembly once the glue was applied 
and the bindings roughly taped in place. With that done 
the body was ready for clean up and finish. 

Neck
At this point the mortise for the neck was cut. The 

neck was designed with significant ‘overstand’ like a 
violin meaning the upper surface of the neck itself is 
some distance above the edge of the top. This allows for a 
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floating extension to carry the part of the fingerboard that 
is normally glued to the top. A pair of threaded locator pins 
in the mortise plug into shallow pockets in the base of the 
neck to establish the proper distance and side-to-side angle 
of the neck. This is actually held on by string tension. A 
machine screw through the heel into a T-nut in the heel 
block keeps the neck from folding up and a third set-screw 
next to that fixes the vertical angle.

Neck construction was fairly straightforward. A flat cut 
piece of 6/4 cherry 7˝ wide was ripped down the middle and 
book laminated to produce a blank that showed quartered 
grain on one edge. This became the face surface of the neck 
to which the fingerboard is glued. This makes a very stable 
structure.

This surface was routed out to accept a carbon fiber ‘D’ 
tube reinforcement which keeps the neck from bowing 
upward under the sustained string load without adding 
significant weight. The head stock was attached with hot 
hide glue using a traditional ‘V’ joint. A pointed tenon is 
cut on the end of the neck and fitted into a mortise in the 
headstock. The resulting joint is loaded in compression and 
shear, which makes it strong, but if the head takes a sharp 
blow the glue line breaks instead of wood so that it is easy 
to repair.

The neck and head were shaped up and the marquetry 
logo cut out and inlaid into the head stock. At this point 
the fill and varnish process was started, and it was time to 
get on with the box. 

Guitar Box
Box construction was kept as simple as possible. 

Styrofoam board was glued up using polyurethane glue to 
make an appropriate thickness with a piece of 1/8˝ ply on the 
top surface. Once the block was squared up to the right size, 
the outline of the guitar box was traced onto it, over-size to 
allow for padding, and the cavity for the guitar bandsawed 
out. Under layment plywood was glued around it, with a 
glue block for the top edge and cut outs for the case handle 
and latches. 

Finish
Once the box was made the top was cut off and the 

remainder of the spacers glued in to position the parts of 
the guitar. A soft foam liner and plush cloth finished up 
the inside of the case. The needed catches were installed, 
and the outside of the box given a couple of quick sprayed 

coats of polyurethane. A short ‘leg’ was turned that could 
be screwed into the top of the box to support it while the 
instrument was put in or taken out. 

The guitar got 8-10 brushed-on coats of Sutherland-
Welles Ure-Alkyd 500 floor varnish which was allowed to 
cure for a month or so while the box was being made before 
it was rubbed out. This is a very hard and tough finish that 
goes on thin, so that it does not add significant weight but 
gives decent protection to the wood. When that was all 
polished up it was time for final assembly. 

Final Assembly
Locator pins at the joint in the arm keep everything in 

line and string tension holds it together. All that is needed 
is the over-center catch on the back surface to keep it from 
folding up. This was inlet into the surface and screwed 
down. It worked well. 
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A bridge on the top and nuts at upper ends of the neck 
and extension provide for string guidance and attachment. 
To keep the arm as short as needed the saddle for the 
sub-bass strings had to be angled, and the walnut bridge 
ends up looking like a hocky stick. It was impossible to 
anchor the sub-bass strings in the usual way, with pins as 
toggles through the bridge—there were braces in the way. 
Thus a pinless bridge design was used there. A standard style 
bone nut was made for the neck and a wood bridge with 
bone inserts was used on the extension. 

Harp sharping levers were installed on the extension for 
the sub-bass strings. These shorten the string an appropriate 
amount to raise the pitch by a semitone. This saves tuning 
for key changes and, in this case, serves the function of 
holding the strings in place when the harp is folded up. 
There was a problem in that the levers as supplied hold the 
string down when the lever is flipped up, and that would 
not have fit in the box. New lever arms were cut of brass 
and bent to shape to reverse the action. With the insallation 
of the tuning machines the time had come to see if this 
was a musical instrument and not simply a fancy piece of 
woodworking. 

Fortunately, it worked well. The large upper chamber 
with it’s ‘soft’ soundboard served to add some complexity 
to the tone, as desired. To the player it sounds as though it 
is being played in a large, reverberant space—it’s a ‘pocket 
cathedral’. It also proved easy, with the aid of a capo and 
a few Velcro straps to hold the strings down, to fold it up, 
and put it all in the box. Disassembly and assembly take 
about five minutes and only the guitar strings need to be 
slacked off, which saves tuning time. 

 
 Epilog

 Rather than use the flight box all the time, with the 
need to assemble and disassemble the instrument, Ken got 
a soft sided gig bag for daily use. A few months after taking 
delivery he showed the instrument to another harp guitar 
player, and recounted the genesis of the project. “Oh!” the 
fellow said: “That’s interesting, but you don’t need to fold it. 
You can get a flight case for that size instrument without all 
the bother.” It was educational, in any event, even if I did 
learn it the hard way. 

You could say that the owl logo was assembled as an 

elliptical medallion and then inlaid into the headstock. 

I start with the face which is both central and complicated. I 

paste a print of the part onto the bone and cut around it with 

a jeweler’s saw, filing a bit around the edges to get it right 

with jeweler’s files. I then cut the chest piece, in this case of 

cherry, first fitting it to the head and gluing them together with 

cyanoacrylate. Once the owl is done, the background is cut in 

around it in four pieces and glued on. That gets trimmed to size 

and veneer lines are wrapped around it. Then it gets inlaid. 

I used to do the logo in several types of shell. It was hard 

to ‘read’ from any distance. There’s not really a lot of contrast 

between different kinds of shell when it’s cut into small pieces. 

Also, the whole legal situation with shell has become more and 

more fraught over time. There are a couple of sorts of shell that 

are endangered species, such as white South African abalone. 

Nobody has ever used it for inlay on guitars (too small) but 

customs doesn’t accept that explanation. So you should, in 

theory, have paperwork tracing the chain of custody all the way 

back to the beach to satisfy the Lacey act. Since I’ve had some of 

the shell in my small stash for decades, long before such records 

were needed, I can’t ‘prove’ it’s legal. 

So, as with tropical hardwoods, I’m phasing that stuff out to 

simplify my life. I’m remembering Ford Prefect’s entry on Earth to 

the Hitchhiker’s Guide to the Universe. It went on for hundreds of 

pages, describing all the scenic wonders and cultural peculiarities 

of the planet. The editors cut it down to— “Mostly harmless.”
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When properly done a French foot can add an 
elegant and graceful touch in a furniture design. 

Depending on how the foot design is drawn, it can be used 
successfully on both traditional forms and contemporary 
designs. Specifically, I think the singular aspect that makes 
this foot special is the subtle out-turned toe. While simple 
in appearance, some careful planning needs to be done.

Of course there is always more than one way to “skin a cat” 
but over the years I have gravitated to a method that I feel 
is remarkably strong, straight forward in execution and can 
be incorporated into either a traditional or contemporary 
application.

 Let’s start with the way I’ve understood how the 
“Old Guys” would do it in Portsmouth, Salem and Boston 
19th century neoclassical work. These designs often 
employed the French foot and by and large relied on glue 
blocks to hold them in place—the flaring of the foot is not 

part of this discussion. They are simply stuck on. The glue 
blocks are very strong and the joint is typically hidden by a 
narrow band of horizontal inlay.

My method incorporates actual joinery—tenons. I still 
use glue blocking because it’s a proven structural element. 
There are two ways I create the toe flair but we’ll focus on 
just one of them…

1 Prepare sketch/design and test it.

2 Pre-cut foot blanks from desired stock, make allowances 

of the toe flair and make slightly oversize, and mill to 

3/4˝ to 7/8˝ thick.

3 Cut a rabbet 1/8˝ deep and as wide to where the flair 

begins across the entire bottom edge.

4 Select stock for the toe flair, mill to size allowing for the 

1/8˝ deep rabbet cut and flair. This piece needs only to be 

half the width of the foot.

5 Glue in toe block, generously applying glue to both the 

French Feet

by David Lamb
davidlambfurniture.com

Lambovich II—Roberts’ Desk

studio photos by Bill Truslow
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face and edge of the foot blank. Remember you will need 

to consider a right and left glue-up to make a complete 

foot.

6 Clean up the foot from glue squeeze out. Cut toe flair on 

the face using bandsaw, rasps, gouges, what have you, to 

shape. Blend perfectly.

7 Tooth the face, select veneer, make card stock caul with 

waxed paper face taped to it.

8 Pre-cut veneer to size and remove section of veneer 

where no build-out occurs.

9 Properly glue veneer using caul in the vacuum veneer 

bag.

10 Trim square to size. Make your desired pairings of left and 

right parts of each foot and label.

The next phase is the joinery. I used a hybrid lapped 
tenon that goes up into the base frame of the piece. The 
lapped method is exceptionally strong by providing three 
long face grain glue surfaces and doubles the vertical 
material above the lateral glue line. This method is heads 
and tails above the traditional glue block method. Note— 
when assembling these feet to the frame glue blocking is 
also used to reinforce the joint.

11 Lay out tenon and mortise joinery to allow for a 1/4˝ face 

lap and a 1/4˝ tenon. Offset the tenon 2˝ back from where 

the miter will be cut on the foot and allow for a 4˝ or so 

tenon. Mirror this joint in the corresponding receiving 

frame and cut the mortise.

12 Next cut the miters and mate. I use a universal right angle 

iron (as used in machine shops) to assist with mating and 

gluing. Leave a small tab at toe for clamping later. Lay out 

foot pattern on each half foot and cut on bandsaw. Do 

most of your edge cleanup now.

13 Using the angle iron, glue up each foot set. If properly 

mated these feet will be absolutely square.

14 After the frame is laid out, mortising and the face lap joint 

is cut.

Once this joint is cut and any other considerations 
completed, the feet can be glued to the frame and then 
blocked. Cut off the clamping tab on the feet. The remainder 
of the frame’s face can now be veneered to correspond with 
the foot veneer if applicable. 

Toe detail from side.

Half foot blank showing rabbet and toe material glued in place 
and shaped.

Close up of toothed surface prior to venerating. Also note tight 
joint for toe stock.

Gluing in the vacuum bag. The cardboard could also protect the 
bag itself from sharp corners.
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Card stock caul cut to size and carefully placed with 
veneer over foot. Note slit cut into cardboard to prevent 

distortion while gluing.

Veneering done, squared and mitered with the foot profile drawn 
on including clamping tab.

Back side of foot showing tenon and face lap material.

Veneered feet are paired and profiles cut leaving a clamping tab 
to be removed after glue up.

Mortising on the underside of the frame with the offset face lap.

Setting up the feet for testing the joint and gluing. The heavy 
iron angle block provides ample clamping opportunities and 
a perfect way to ensure a square glue up. The weight of it also 

keeps it very stable while clamping.Assembled foot showing joiner.
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Completed foot.Angle iron used for glue up.

Fitting the feet to the frame. Fitting the feet to the frame.
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As I have slowly engaged naturalistic forms over the 
past nine years I often pondered why. When an 

opportunity arrives to create something that embodies 
your own vision, its always interesting to see what you 
gravitate towards. Whenever pencil touched vellum on my 
board, the final concept was interactive and fluid in which 
the structure evoked some sort of embrace, like a hand 
clutching a surface for support or natural landscapes along 
a river edge clinging to hold on during a spring runoff.

My most recent iteration is a piece I titled Northern 
Confluence and I wanted to share a window into my 
thought process and how this piece evolved.

This is another example where first I needed an accent 
to work around. Fortunately for me, I acquired two Eastern 
walnut air-dried crotch slabs from Pennsylvania that I 
discovered in my father-in-laws barn about five years ago. 

He got them from a cabinetmaker in the West Chester 
area where he had stored them for a number of years. They 
were well seasoned. This is especially crucial when working 
crotch slaps. 

My first iteration was a bench that could either be joined 
to form one single eight foot bench or unlatch them to 
form two four foot benches that could flank each other on 
either side of the room. The idea was sound and I created 
small scaled mock ups to gauge my intent. As I started to 
create one of my signature whiplashed forms, I realized it 
was doomed for failure.

Why pull out more hair when I have no more to create 
something that the viewer could not engage with. You can 
only see so much from an object that stands 18˝ off the 
floor. As usual I stood the small mockups in plain sight by 

Embrace It

by Greg Brown
gbwoodworks.com

photo by Bill Truslow Northern Confluence
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my bench for viewing and walked away from the project for 
a number of months. 

As months past, I was juried into the “Conversation 
with Craft” show at the Fruitland Museum in Harvard, 
Massachusetts. Some alumni from North Bennet Street 
School would be assigned a piece from the museum’s 
collection from which to riff-off. It provided a small stipend 
along with additional support I received from a patron 
to sweeten the proposal. Some of the juried applicants 
happened to include my four teachers—Dan Faia, Lance 
Patterson, Steve Brown and Alex Krutsky. This was an 
opportunity I could not pass up!

As the process commenced, we were first assigned 
to pick a piece from the Fruitland’s collection to draw 
inspiration. I came across a very simple drop leaf table with 
the most spectacular tiger maple I have ever seen. It made 
me dizzy looking at it. Immediately the walnut crotch slabs 
came to mind. The ripple in the grain, the air-dried nature 
and richness of the wood spoke volumes. And I already had 
the wood!

When the design process began it was odd how it came 
to be. My initial problem was “Why do so much work 
when the viewer can’t see it?” Well therein lies the answer, 
raise the dam thing! Using the same models I had from 
before, I was able to find a comfortable height for the table 
that would work with the narrow slab. 

As this piece was made for an invitational, I only chose to 
make the ‘left’ side to save on time which was unfortunately 
not on my side. I committed to a pose and scaled the piece 
up full size. I cut out bass wood blanks of my base sections 
to troubleshoot any issues I would run into. The beauty 
of the crotch was that I was able to form the base into the 
shape of a trapezoid to better splay the legs for stability. 
Especially since the design not only supported the slab but 
clutched over the top of it. 

Once I felt comfortable with the full-size basswood 
mock up, I started cutting into the eastern walnut for the 
base. Expensive stuff these days but I was lucky to come 
across some very clear stock locally sourced.
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From here on out I simply improvised throughout the 
whole process which was a bit cumbersome. I hit the point 
were drawing was a waste of time due to the deadline of the 
show. There was no turning back from my intent at this 
point but I felt comfortable that at least the structure would 
be well made. Each compounded tendril that connected 
the front and the back were gunstock mitered and outfitted 
with loose tenons. As I have discussed gunstock miters 
in the past, I have become much more confident in their 
placement allowing me to twist certain elements in space 
to create another level of intrigue, transitioning them 
vertically on one side and horizontally on the opposing side. 

Once the base was roughly assembled and dry fit, I then 
needed to commit to the tendrils from the front and the 
back that would come over and terminate into the top. 
Again, this was another “grip it and rip it” scenario. I used 
bulky stock to give me room to position the tendrils that 
would favor the grain movement and still allow enough 
room to sculpt in a pleasing shape. Where each end of the 
tendril was placed, I left an elongated slot within the top 
so the tendril could slide as the top moved. Where the legs 
engaged with the edge of the top, I used figure eights to 
offset movement at that point. It was quite successful. 

Now that I had an entire base with overlapping elements 
that was independent of the top, it was now time to add the 
shadow lines, another aspect of my work that I freehand. I 
simply pencil in fluid lines that are intended to keep the 
eye in motion.

This is where I started to become hesitant and the 
process slowed. I had one attempt and would have to 
commit to these carved lines. So much so that I even asked 
the museum coordinator if I could be honorable discharged 
from the show and I would return the funds. Well, lesson 
learned there. Once the curator gave me an ear full and 
my tail was embedded firmly in my rear end, I rallied and 
pushed onward. In the end I wasn’t late, but I squeaked in 
with minutes to spare with a design and structure I found 
acceptable.

In the end I was only able to burnish it up to 600 grit. I 
finished with the new Osmo wax finish which was a pleasure 
to work with. I felt comfortable with its application on a 
hall table. However, it was one of those scenarios that the 
only reason it was completed was because it had to leave 
the shop. 

My last contribution was to carve some small creatures 
that would sit onto of the tendrils or hide underneath. 

Unfortunately, time ran out but the beauty is that they can 
always be added later. 

All those years ago when I first received those slabs, the 
crotch section reminded me of two rivers merging forming 
a confluence. The base signifies the natural root structures 
along a river’s banks that embrace whatever they can hold 
onto to sustain the force of the water. I called this table 
Northern Confluence with the hopes to make its joining 
partner, Eastern Confluence as it represents a special space 
wading in the river away from the shop. 



39Guild of  New Hampshire Woodworkers

The router table, lift and accessories

Perhaps the most useful and versatile machine in the 
small workshop is a good router table set-up. Even 

though I use a large shaper in my shop for many milling 
and joinery operations, I still turn to the router table almost 
daily to handle a myriad of tasks. For many woodworkers, 
it is among the first machines purchased beyond the initial 
tablesaw, shaper or planer trinity, and with good reason. 

A basic set up can be achieved simply by screwing any 
fixed-base router to piece of plywood with a hole drilled in 
the middle. Flip it upside down across a couple of saw-horses 
with a straight piece of poplar for a fence and viola, you 
have a passable system that will do a lot for you. Getting the 
most out of this machine, however, requires a little more.

The first upgrade that I consider to be a necessity for an 
efficient shop is a router lift system. These precision tools 
allow for above the table bit changes and accurate micro 
adjustments to the bit height. There are many brands 
currently on the market. My personal favorite is still the 
JessEm Mast-R-Lift, but I have also been impressed recently 
with the Kreg version. 

Important Features

Whichever brand you ultimately choose to buy, there 
are a few features to look for. Make sure that the vertical 
travel of the lift allows you to change the bits from above 

the table. Otherwise you will be forced to either remove 
the router or struggle underneath the table every time you 
need to switch out a router bit. An above the table locking 
mechanism is a nice feature but not a deal breaker. An 
included starting pin is plus—more about this later. Most 
of the lift systems that I have seen only ship with one or two 
sizes of the insert rings for the throat, so purchasing a full 
set of sizes is a good idea.

Router

The choice of router is worth considering as well. 
Although most of the well made lift systems will fit just 
about any router on the market, they are typically all 
default set to fit the Porter Cable model 7518. With its 
beefy 31/4 HP motor and variable speed control, it’s easy to 
see why. It’s a workhorse that will stand up to years of tough 
use. Any fixed base router will work, but dedicated plunge 
routers are generally not compatible with most router lifts.

Table Top, Stand & Fence

All of the same companies that make a router lift also 
make table tops and stands. They are all decent options if 
you want to go that route, but it’s easy enough to make a 
simple table in the shop, and then rout out the opening for 
the lift plate. The standard size for the plate is 91/4˝ x 11¾˝. 

Router Table
by Owain Harris

harriscabinetmaker.com

Zero-Clearance Fences & Tables
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Commercial templates are readily available to rout the 
opening or you can make one out of 1/2˝ MDF. I made my 
table top from a 2´ x 3´ piece of ¾˝ melamine plywood 
mounted to a simple stand made from poplar and ¾˝ shop 
birch plywood. It doesn’t need to be anything fancy, it just 
needs to be sturdy enough to withstand some use and abuse. 

You can do a lot with just a router in a table, but to really 
maximize the versatility of this machine you will need some 
kind of fence. Commercially available router tables usually 
come with a fence that has all kinds of bells and whistles, 
most of which could be replicated with a shop made fence. 

But for my money, a fence really just needs to be 
sturdy, square, and have some kind of a dust port that can 
be attached to either a shop vac or into your shop dust 
collection system. To secure it to the table the simplest, and 
in some ways the easiest to adjust, is just to clamp it directly 
to the table. Because the router functions off of the center 
point of a cutter, there is nothing that needs to stay square 
to the fence as with a tablesaw. 

Subsequently, fence adjustments can easily be made 
from only one end. When the fence needs to be adjusted, I 
will typically make a pencil mark at the edge of the fence on 
the table as a reference, unclamp just one of the clamps, and 
simply tap the fence over the necessary amount. The pencil 
line acts as a guide to let me know how much I have moved 
the fence in relationship to the bit. 

Lift

With a good router lift, bit changes are a snap. Before 
putting in a new bit, I always make sure there are no debris 
in the collet and then insert the shank of the bit through 
to the bottom of the collet. It’s important that the shank 
be fully engaged into the collect but not inserted so far 
that it bottoms out in the router. If it does, its possible that 
vibrations from the motor can effect the quality of the cut 
or worse, weaken the shank and cause the bit to break. The 
collet should be snugged up with the wrenches but not over 
tightened. 

Most router lifts come with a dial gauge built-in to the 
plate to indicate how much you are moving the bit up 
and down. Check with the specifications provided by the 
manufacturer of your lift to confirm, but in my experience 
they are all calibrated so that one full revolution of the 
crank corresponds to 1/16˝ of travel either up or down. This 

° of precision allows you to dial in tiny micro adjustments 
with ease. I lay out the cut that I need on a piece of test 

Installing the bit in the router. Don’t over-tighten the collet!

Adjusting the height of the bit.

stock and bring the bit up to just below the line. Then I 
make a series of test cuts while making small adjustments 
to the height to get the exact height of cut that I need. A set 
of digital calipers is really useful for these fine adjustments 
and set-ups.

Safety

A quick note about feed direction. Because the router 
is upside down, the correct feed direction of the stock will 
be from right to left—against the rotation of the bit. In 
general it is never advisable to try to climb-cut on a router 
table. There may be some occasions where it is necessary to 
make a climb-cut at which point additional safety measures 
need to be employed to insure you can maintain control of 
the cut.

There are a number of techniques and fixtures that 
make using the router table not only much safer, but also 
provide far better results. Below are a few useful set-ups I 
use frequently that feature some of these jigs. 



41Guild of  New Hampshire Woodworkers

Pattern Routing

One of the best uses for the router table is pattern cutting 
curved parts using a flush-cutting bit. Any straight bit with 
an equal sized bearing either on the top or the bottom of 
the cutter can be used for this procedure, but my favorite 
is a bit that has both. This allows you to flip the work piece 
over in order to deal with tricky grain or grain that changes 
direction as you follow a curve. 

This particular cutter (Amana #47096) also has a blade 
set at an angle to the shaft which creates a shearing action as 
it cuts that provides a much smoother result. It’s necessary 
to make your template longer than the piece you will be 
cutting so there is some lead in and lead out room to ramp 
into and out of the cut. Using the starting pin that came 
with your router lift to pivot the piece into the cut also 
makes things easier and safer.

Stopped Groove with 3-Wing Cutter

Often frame and panel construction will require a 
stopped groove for the panel. The most accurate, and 
definitely the safest method is to use the router table with a 
3 wing cutter and a zero clearance fence. 

Install the bit into the router and put in the smallest 
throat plate that will ft over the bit. Lay out the location of 
your groove onto a piece of test stock and using your layout 
lines as a guide, adjust the height of the cutter until it lines 
up with them.

Once you have the height set, lock the router into place. 
For the zero clearance fence, I typically use a piece of 1/4˝ 
MDF that is roughly the same length and width as the face 
of my fence. It can be attached to the fence with screws, but 
for this set up it is easier to just clamp it in place.

Place the fence over the bit so that it is behind the zero 
clearance fence but make sure the bit is not in contact with 
the fence. Give it a spin by hand to make sure that it moves 
freely. Clamp one end of the fence to the table and then 
turn the router on. Once the router is running, pivot the 
fence into the bit so that it cuts through the face of the 
MDF. Once it has broken through the surface as far as it 
will go, turn off the router and wait for it to stop spinning. 
Now you can set the depth of groove the cutter will make. 
For this set up, we will be making a 5/16˝ deep groove. 

Because we will be making a stopped groove, it is 
necessary to know exactly where the bit will start and stop 
in our stock. To determine this, line a square up against the 
fence and next to the cutter, spin the bit by hand to push 

Lay out your groove and use the lines as a guide to set the cutter 
height.

Mark the edge of the cutter and square the lines up the face of 
the fence.

The top and boom bearing shearing cut pattern routing bit. And 
the starting pin installed in the router lift plate.

the square out to the furthest spot on the arc of cut and 
then mark a pencil line on the fence. Repeat for the other 
side of the cutter. Make sure to square the lines far enough 
up the fence so that they will be visible above the stock. 
Now we know exactly where the bit enters and exits the 
wood as we push it through the cut. 
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For safety, it is best to cut the mortises before the 
stopped groove. That way you don’t run the risk of the 
router grabbing hold of the piece as you drop it onto the 
cutter. With the mortises cut, the blade doesn’t engage any 
wood until you’ve dropped it into place and start to push it 
through the cut. If for some reason you are not able to cut 
the mortises first, or if there is no mortise, it is best to install 
a stop on the fence to prevent the piece from kicking back.

Typically, I will cut my mortises slightly wider than 
the groove I plan to rout so that the grooving bit doesn’t 
damage the wall of my mortise. So for a 1/4˝ groove, I will 
cut a 5/16˝ mortise. Once all of the mortises are cut, mark 
their locations on the face of the piece. These lines will be 
the guides to show you where to start and stop routing.

Now that the set-up and layout is done, the routing 
is the easy part. Simply match up the line on your piece 
with the line we marked on the fence, tip the piece into 
the cut and rout until the layout line on the end of the 
piece reaches the reference line on the outfield side of the 
cutter. Then stop the cut and tip the piece back out of the 
bit. Repeat until all pieces are grooved.

Sliding Dovetail

I use the sliding dovetail joint pretty often. It’s a great 
choice for interior frame components in small tables and I 
use it for the rear joint in most of my drawers rather than a 
full through dovetail. The router table is the best tool to cut 
the dovetail tenon component of the joint. Usually, I will 
cut the dovetail mortise part of the joint using a jig and a 
plunge router.

For this set-up we will be using a zero clearance fence 
again, and also creating a zero-clearance table with the use 
of a cover sheet. For many simple routing procedures, using 
the smallest appropriate throat plate insert will be enough 
to ensure good results. For some more delicate set-ups 
however, the slight variations between the plate and the 
table will be enough to cause issues with safety and cut 
quality. For these occasions using a cover sheet over the 
table will be safer and provide far superior results. The cover 
sheet creates a smooth surface for the part to ride over as 
it is routed and eliminates irregularities in the cut than can 
cause ill-fitting joints.

The cover sheet is simply a piece of 1/2˝ MDF with a 
hole drilled slightly larger than the bit you plan to use and 
a corresponding hole drilled to allow access to the lift dial. 
It can take a little bit of time to layout the two holes in the 

Line up the marks and tip the piece into the bit to begin the cut.

When you get to the end of the cut, tip the piece back out of the 
bit.

The completed stopped groove.

right place, but once you have it figured out correctly, you 
can use the original as a template to make additional sheets 
with different size holes to accommodate various sized bits.

The first part of this set-up, is to install the dovetail bit 
into the collet, and then put the cover sheet on the router 
table and clamp it in place. Using the dovetail mortise that 
will have been cut first as a guide, raise the bit so that it is 
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just slightly below the bottom of the mortise. Ideally there 
is a tiny bit of room there so that the joint bottoms out on 
the shoulder rather than inside the mortise—maybe 1/64˝ or 
less. 

Now put the fence back on the table and attach a piece 
of 1/2˝ MDF to the face. This time we will either screw it 
to the fence or attach it using double stick tape as clamps 
would get in the way of the routing procedure. Using the 
same technique as for the grooving set up, pivot the fence 
into the bit to create the zero-clearance opening. Be sure to 
push the bit all the way through the fence so that there is 
enough adjustability to dial in the fit of the joint. 

You will need plenty of test stock that is the exact same 
thickness as your furniture parts—this can be a fiddly joint 
to get right. I typically start by setting the bit for a very 
shallow cut, and then creep upon on the fit by making 
slight adjustments to the fence position using a pencil mark 

as a guide. Remember that for every adjustment you make 
to the fence, you are taking twice that amount off the tenon 
when you cut both cheeks.

Often, the part that you are routing for this joint is 
quite narrow so having something to help support it and 
keep its square to the table is a must. I use a piece of scrap 
¾˝ plywood with a block of wood glued to the face as a 
handle. Not only does this keep the piece square, but it also 
backs up the outfeed side of the cut and helps to prevent 
blow-out. Use a push-block to hold the piece tight to the 
fence and to the support block. 

The zero clearance fence and cover sheet can be used 
for dozens of different set-set-ups and bits. Using these 
techniques along with additional safety devices like push 
blocks and finger boards will keep you routing safely and 
with excellent results. 

The finished sliding dovetail joint. A perfect fit!

Using the shop-made backer block and a push block to rout the 
dovetail tenon.

The routed dovetail tenon, backer block and fence set-up.

The zero-clearance cover sheet.
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When I was asked to contribute to the tenth 
anniversary magazine issue, I was surprised by how 

much and how quickly time had passed since members of 
the Guild first visited Sanborn Mills Farm. 

When Paula and I bought the farm from the Sanborn 
family in 1996, little did we know that what we thought 
was a fixer-upper would turn into a life’s work and then 
some. The project has morphed over time from restoration 
and renovation to providing a holistic alternative to what 
Wes Jackson calls the “extractive economy.” We are striving 
to create a community of people dedicated to preserving 
and teaching the old ways of doing things that are in 
danger of dying out. It is important to help people to make 
connections between both the land and the world of tools 
needed to make things.

For the first few years of our stewardship we focused on 
repairing the sawmill and building what we now know as 
the Red House. Its frame was saved from a fire department 
exercise by an antiques dealer in Edgefield, ME on the 
Damariscotta River. Our very first workshop was building 
the stone foundation for the Grano barn (next to the red 
House) which soon became home to our oxen program.

Later that summer we assembled a large group of ringers, 
helpers and volunteers. Under the guidance of Steve Fifield 
we hosted a community barn raising to re-erect a barn 
which had formerly stood on Route 4 in Northwood—the 
structure known as the Bachelor-Edgerly barn originally 
built in 1806.

Over time we’ve rebuilt both the sawmill dam and the 
gristmill dam. Neither was a small effort. The sawmill was 
moved off its foundation. After the dam was completely 
replaced by a concrete core it was then faced with dry laid 
stone walls. The mill was returned to its original location on 
a new timber frame structure below the saw deck.

The gristmill’s understructure had been used as a form 
to hold concrete during an earlier dam repair, which had 
caused extensive rot in the timbers touching the dam. The 
decision was made to disassemble the mill, rebuild the 
foundation two feet downstream and then reassemble the 
building with new timbers as needed. Steve Fifield and his 
crew set to work and had the new foundation in time for 
winter.

Because we had been sawing four 40 foot 12x12s for a 
church in Maine well into December and because Paula 
and I had been called back to our earlier lives in the theatre 
and were out of town doing a show, I had not thought to 
drop the level of the pond for the winter to protect the part 
of the dam that hadn’t yet been repaired. Disaster struck on 
December 29, 2009 when a heavy rain on top of the ice on 
the pond breached the dam.

For the next several years, we were married to the 
New Hampshire dam bureau. Together, after much 
negotiating, we worked out a way to rebuild the dam using 
the principles with which it was originally constructed. The 
core of the dam is comprised of vertical white oak planking 
placed in overlapping layers standing on ledge at the bottom 

Sanborn Mills Farm

by Colin Cabot
sanbornmills.org
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Kevin Fife (far right) leading a workshop to lay up the stone 
foundation for the Grano barn.

Rebuilding the sawmill and gristmill dams.The gristmill was disassembled and foundation rebuilt two feet 
downstream. The building was reassembled with new timbers as 

needed.

Steve Fifield of Canterbury (very far left) leading a workshop to raise 
the frame for the Grano barn.

Grano Barn

photo by Lynn Martin Graton
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of the dam. We added a thick rubber membrane between 
the overlapping layers of planking. The dam bureau insisted 
that the core be anchored to the ledge with a slurry of 
concrete mixed with Bentonite. The result is a dam that is 
both historically correct as well as aesthetically satisfying.

The gristmill originally had three sets of mill stones. 
Only two pairs remain of which the first is made out of 
New Hampshire granite. It was traditionally used to mill 
corn for animal feed. The second is made of French Buhr 
stone. This stone was quarried at Ferté-sous-Jouarre, a 
suburb of Paris, France which produced stone for over 250 
years and shipped world wide as far away as New Zealand. 
The stone is extremely hard and has air pockets in it which 
make it suitable for grinding hard grains like durum wheat 
and other grains suitable for flour to be used in bread, 
pastry and pasta making.

We have been using the granite stones to mill white corn 
flour suitable for baking into corn breads and muffins. We 
are working on new gearing for the second set of stones so 
that we can add new grains to our repertory of milling.

Although the three oldest buildings—gristmill, sawmill, 
and the old blacksmith shop—are the core of the farm and 
were most important when it was a thriving commercial 
center, we have recently been focused on transforming the 
main house and its attached carriage shed and barn into a 
place that will serve visitors to the farm. The main house 
now has six bedrooms (with three baths) for guests, a large 

living and dining area which can hold up to 50 people 
comfortably. The carriage shed has been converted into 
a large multipurpose room downstairs and seven double 
bedrooms upstairs—also with three baths. The Sanborn 
Barn’s “down cellar” is being transformed into a large 

Cabinets and chairs made 

from white pine, ash and 

oak harvested in our forest, 

brought to the sawmill by 

horses and oxen, and sawed 

by water power.

Gristmill

photos by Lynn Martin Graton

photos by Lynn Martin Graton
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Beginnings

After 25 years working in the theatre in Milwaukee, Paula 

and I agreed that it was time to recharge our batteries. 

We thought we’d move east to be closer to my parents who split 

their time between the Hudson Highlands and Charlevoix on the 

north shore of the St. Lawrence River north of Quebec City.

Originally we thought we’d go back to school to pursue new 

interests (architecture and urban planning for me, and Celtic 

languages and literature for Paula) but then we happened on the 

farm and I was hooked by the idea of preserving and restoring a 

unique piece of New England history. I had long been fascinated 

by wooden water-powered machines. My father had restored the 

Moulin de la Remy in Baie St. Paul, Quebec and we hosted the 

national conference of SPOOM, the Society for the Preservation 

of Old Mills there in 2001. So it was a logical fit that we would try 

to restore the mills at the farm in New Hampshire.

But having once followed through on our initial goal of 

preserving the mills, we realized that the place needed to find 

a vocation that would involve (and educate) as many people as 

possible and bring the place back to life. Knowing that it would 

never survive as just a farm, we thought long and hard about 

how to entice people to visit, then use the place for something 

useful and perhaps leave having gained experience or learned a 

skill they could use at home later.

Eventually we agreed to start a craft school offering 

experiences in traditional northern New England crafts in danger 

of dying out. Our Wisconsin theatre colleagues were surprised 

that we were willing to give up what had turned out to be 

successful (though unremunerative) careers in the theatre to 

become farmers in the Granite State. But once we had seen the 

farm and considered its potential, the transition began to seem 

logical, at least to us. 

 Farming is full of deadlines and creative cycles, and so is 

the theatre. In both professions things like bad weather and 

bad reviews can mar the overall experience, but, to be really 

satisfying, any job has to give emotional sustenance throughout 

whatever process is involved. As the fathers sing in the musical 

The Fantasticks:

Plant a radish, get a radish, never any doubt. 

That’s why I love vegetables, you know what you’re about.  

Life is merry. 

If you’re very vegetarian.  

A man who plants a garden is a very happy man.

kitchen and dining room (both indoor and outdoor) while 
the top floors of the barn are being converted to workshop 
spaces for things like basket making, floor cloth painting, 
rug hooking and other relatively dry crafts.

Our goal in all of this is to bundle the entire experience 
offered around the farm into an enticing series of experiences 
which begin with the primary goal of preserving crafts at 
risk of dying out and teaching techniques for keeping the 
old skills alive.

In the 1830s, Sanborn Mills Farm was enjoying its 
primacy as an exemplar of the Jeffersonian agricultural 
ideal of a sustainable family farm invested and involved in 
its own community. The concept of organic farming was 

unheard of. Yet all farming depended on local, renewable 
fertilizer that today would epitomize the organic label. It is 
our aim to continue farming the land in what we hope will 
become a sustainable way harkening back to the years when 
the farm was part of a self-sufficient community.

To this end we have also decided to try to use resources 
found on the farm whenever possible, both for our craft 
workshops and for our continuing infrastructure projects. 
Our cabinetmaker, Scott Carbonneau, has already built 
cupboards for linens and clothing for the bedrooms in the 
new carriage barn. They have been constructed of white 
pine harvested in our forest, brought to the sawmill by 
horses and oxen, and sawed by water power.
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Because we have recently been prompted to harvest a 
lot of ash due to the arrival of the emerald ash borer in 
our part of New Hampshire, Kevin Schurman and his crew 
of carpenters are preparing to make folding chairs for the 
Sanborn Barn dining room out of both ash and red oak. 
Both have been harvested from our woodlot and dried in a 
solar powered kiln recently completed on the farm.

Similarly Joe Poisson has mocked up dining tables based 
on a Shaker design that we can make out of maple and 
cherry. And we have planted over one hundred willows in 
seven different varieties that we will coppice for materials 
needed for basket making and wattle fencing.

To support our draft animal habit, we have converted a 
building where we used to house turkeys into an ox-yoke 
making workshop for Tim Huppe. Tim will continue to 
offer yokes and the hardware needed for ox-carts and things 
like log scoots and forecarts to those who’d like to sustain 
the tradition of building whatever is needed to farm with 

animal power. He uses woods like black and yellow birch 
for his yokes and knows which cants will be useable and 
which won’t because of flaws in the tree that won’t stand up 
to the punishing tasks for which they are used.

As we explore ways to grow grains for our grist mill, 
Ray Ramsey, himself a homesteader, has been working 
during the past couple of winters repairing old animal-
powered equipment to further our aims. For the canisters 
that hold the kernels awaiting planting, Ray was able to use 
some of our tinsmithing equipment to make repairs where 
needed.

The New Hampshire farm museum has provided us with 
the carcass of a grain thresher which Ray is rebuilding this 
winter. Almost all the wooden parts have been compromised 
because of exposure to the weather, but the metal parts can 
be repaired and reused. Similarly a horse drawn combine 
binder that I last saw being used in the 1950s is undergoing 
comparable restoration this winter.

Oxen working in woods.

Planting corn.Working on corn planter.

Working on ox yoke.

photos by Lynn Martin Graton
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One of the first things Paula and I realized when we first 
started working at the farm over twenty years ago, was that 
if you needed something fixed you had to find a way to 
do it yourself. Paula calls it single person technology. And 
it’s true. When the mills were built in the 1830s almost 
everything was built on site out of wood. Most of the 
sawmill was made of wood and all the gearing for the grist 
mill is wooden (rock maple). Fifty year later when the new 
saw husk for the circular saw was delivered to the Pittsfield, 
NH train station from the Lane factory in Montpelier, VT, 
most of the working parts were made of steel.

So our farm straddles the transition between self-
sufficient farming and the industrial revolution. We hope 
that for many years to come visitors to the farm will 
experience what making things was like in an era when if 
something broke you had to fix it yourself. We expect that 
it will strengthen ties between people and the land in a way 
that repairs the breech between people and nature that has 
been exacerbated by the extractive economy. 

Sawmill

photo by Lynn Martin Graton
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Sometimes an opportunity presents itself for us to step 
outside our comfort zone, explore new ideas, and 

challenge our technical ability. I was fortunate to participate 
in an exhibit that celebrated the past while embracing an 
interpretation of modern makers.

In the fall of 2017, The Trustees of Reservations 
(TTOR) hosted an exhibit, “Conversations in Craft”, at 
their Fruitlands museum gallery. It was a collaborative 
event with the North Bennet Street School (NBSS). The 
objective of the exhibit was to showcase historic pieces 
with a contemporary response from the modern makers. 
The furniture from the Trustee’s collection was selected for 
its historical significance and personal stories from each 
TTOR property. The new work created in response to the 
collection pieces was produced by invited graduates of 
NBSS.

I wanted to share my “response” journey here with you. 
As a graduate of the North Bennet Street School as well 
as a full-time faculty member, it’s hard to detour from the 
furniture form. Furniture construction and history has 
been engrained in me since the early years of my schooling. 
The furniture of the 17th and 18th centuries has been the 
major influence on my path to becoming a furniture maker.

Most of my woodworking career has been focused on 
period furniture. I have been a traditional cabinetmaker 
who creates custom work for private clients and museums. 
The furniture I have been fortunate to produce has tended 
towards traditional pieces featuring carving and shaping. 
Woodcarving has been my passion for many years and 
would be the driving force for my work for the exhibit.

This idea wasn’t entirely new. There have been other 
successful craftsmen response shows over the years 
featuring well known studio furniture makers. Most often 
these included new furniture pieces that were expressed 
with the individual flair of the maker. It was important for 
me to create something a little different. Each artisan was 

Conversations in Craft
A collaborative effort between curator & artisan

Photographs provided by Christie Jackson, Stewart Clements, Barbara Rutkowski and Dan Faia

by Daniel Faia
dcfwoodworking.com
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My carving, “Window to the Past”, represents a 
theoretical glimpse into the shop of Peter Blin—that is, a 
window in the joiner’s shop that adorned some of his most 
used tools while providing inspiring views of nature to the 
maker as he worked.

The 17th century tools were not much different than 
my tools today. The appliqué tools in the carving are a 
representation of those that Peter Blin would have used 
in building the chest. Dividers are critical for layout and 
would have been used for the carved panels. The carving 
tools in the maker’s hand create these timeless designs and 
patterns. The hand plane is the iconic workhorse of the 
period craftsman. I chose to use a Dutch patterned plane 

tasked to choose an object from the proposed pieces that 
were selected by TTOR. They were given the opportunity 
to trace, measure and photograph their perspective pieces. 
TTOR staff also spent time with the makers, sharing the 
stories behind the pieces. When the initial object list was 
finalized, I saw the 17th century chest made by Peter Blin 
circa 1690. Right away, I knew this the piece that I wanted 
to study.

I have always admired the 17th century work for its 
beautiful carving, stout design, and use of other simple 
decorative appliqués. As I studied the chest, I took time to 
imagine what it was like to build this piece in 1690. I was 
also curious about what motivated and inspired Peter Blin. 
Having researched and measured many antique pieces, I feel 
that I can get a good sense of the maker’s procedures. This 
takes the process of reproduction to a more personal level. 
My challenge was to take this original form and use it to 
create something new that reflected my own interpretation.

The well recognized “Sun Flower” panel became 
the centerpiece for my project. The frame and panel 
construction of the chest determined the overall layout of 
the object. In addition, the applied decorative turnings that 
flanked the carved panels would influence the theme of the 
piece. 
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for the model in the carving instead of the English style. I 
thought the plane’s profile would add more visual interest 
to the piece.

The rustic naturalistic appearance of the flowers brought 
life to the “sunflower” pattern from the chest. As with the 
original panel, the carving has three flowers with stems and 
leaves.

Every element in the piece is carved, right down to 
the textured border of the frame. A variety of woods was 
chosen for their own unique color and texture. The frame 
has a lightly painted finish with a dark shellac top coat. The 
appliqué tools also have a dark shellac finish with some 
aniline dyes to tone where desired. The flowers were left 
natural with just a thin coat of clear paste wax for a subtle 
sheen. 

This project was quite different than my typical work and 
was a lot of fun for me. I’m looking forward to exploring 
many of the newly awakened ideas that the carving has 
inspired. I highly recommend visiting the properties and 
viewing the collections of TTOR. They are a wonderful 
local resource with knowledgeable and helpful staff. 

An accompanying catalog was produced and supported 
by a kind donor for the “Conversations in Craft” exhibit. A 
copy of the catalog can be purchased from the gallery at the 
North Bennet Street School. All proceeds of the sales are 
donated to the school.

Thanks to Christie Jackson (Senior Curator TTOR) and 
all of the supporting staff of TTOR and NBSS. Special 
thanks to all the participating makers. Please take some 
time to enjoy their work. 

Front row (left to right)
Christie Jackson
Bob Miller
Steve Brown
Miguel Gomez-Ibanez
William Locke
Lance Patterson

Back row (left to right)
Ron Trapasso
Eli Cleveland
Paula Garbarino
Ellen Kaspern
Greg Brown
Dan Faia
Matt Huffman
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His story starts out the same way most of ours do, but 
it certainly has taken the road less traveled. And is 

the better for it. 
 Bob like so many, started with a introductory class in 

woodworking 75 years ago. In grade school, he just fell in 
love with wood, tools and the fine tuning needed to keep 
both in excellent working order. 

 Despite the many projects started and finished in junior 
and senior high school, life and living intruded to the point 
where woodworking became a fond glimpse of the past. 

 Bob spent his career employed in the aerospace industry, 
starting out in the art department with illustration and 
technical drawing and advancing into editing, authoring 
and illustrating proposals. He rapidly progressed into 
engineering and finished up in information technology in 
the very early days of the internet.

Twenty years before its time, Bob was developing digital 
video conferencing and network systems. After retiring as 
Chief Information Officer for several black programs, he set 
up his wife, Cynthia Ward, with all the business software 
and netware she needed and then announced “that was it, 
no more.” And he has done nothing with info tech since! 
Well almost, he does upload his photos and communicates 
via email. 

 With retirement came the search for a large shop that 
landed the Fullers in Deering, NH where they purchased 
the home and former business site of an old copper lamp 
factory. For Bob, it was love at first site, a shop larger than 
the house, multiple garage doors, plenty of wood storage, 
three phase power, external dust collection and all the bells 
and whistles. For Cynthia, it was hate at first site!

 To re-train and refine woodworking skills he thought 
lost—and to keep Cynthia happy!—Bob completely 
renovated the entire house. Taking it right down to the 
studs, he replaced floor joists, walls, windows and doors. 
A bit of a splurge, he used English cork oak for the floors, 
showcasing its alternating dark and light grain.

The transition to fine furniture came early building a 
cherry and maple footing for a commissioned sink from 
Granite Lake Pottery. He used self-milled and radiused 
shiplap and board and batten on the exterior and finished 
up in barn red with white trim. 

 The new shop astounded Bob at 30x70 feet long but had 
to be rigged for 220V while adding on a 15x70 wood storage 

Lidded Box 
 Super Star

by Dr. Annamarie Pennucci

A quiet guy, a crowded shop and a hugely 
generous heart—meet Bob Fuller

Bob Fuller
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lean-to. His real shop innovation was the construction of 
shop tables at 14 and 28 inches in height which allowed 
him room to accomplish almost anything. 

 After his wife’s passing in 2012 and downsizing from 
construction to woodworking, Bob trained with Tom 
McLaughlin and spent considerable time in Urchfont, 
England perfecting Windsor and Shaker rocking chair 
construction. 

Returning home, he has continued the occasional 
rocking chair but expanded into internal and external live 
edge dining tables, coffee and end tables, waterfall tables, 
boxes large and small and chests of many designs, including 
a Japanese tansu. Years of technical drawing have led him 
to design everything in his head, jigs and fixtures included, 
rarely using paper and never making a prototype. Very few 
mistakes!

 His current projects include a second small table with 
a top of sliced and stacked end grain pieces of native 
hardwoods resting on steam-bent circular legs. Waiting in 
the wings are commissions for wheeled service carts and a 
bed frame. And maybe a second tansu!

 But up next are the small wooden jewelry and knick-
knack boxes for which he is quite famous. The flared arched 
legs, reverse angled handle supports and the doweling all 
reflect his continued interest in Japanese joinery. Clearing 
bench space, he will construct these boxes ten at a time 

from bins containing hundreds, if not thousands, of pre-cut 
pieces in a wide range of woods. Assembled en masse, they 
get a quick blast of poly and a custom number. 

 These he has made for family, friends and numerous 
raffles, auctions and church fairs but most recently, he donates 
many of them to the Guild’s Lidded Bowl & Box Project. 
These are the boxes given to seriously ill children and Bob 
has donated 40 of them with 10 more on the way. There 
are boxes of his boxes boxed up at each of four hospitals in 
New Hampshire—Elliot, Wentworth-Douglas, Concord 
and Childrens Hospital at Dartmouth (CHaD). Preferred 
mostly by teens, one four year old boy pronounced his box 

“just right size Froggie!” 
 Bob now shares a communal retirement shop in the 

Concord Heights with four other regulars. When he first 
arrived, he found a tablesaw so underpowered that it couldn’t 
cut 1/2˝ plywood. This he replaced with a much larger saw 
and huge outfeed tables. He also discovered the jointer was 
under-powered. He replaced that too. The planer—same 
problem, same result. Ditto the chop and radial arm saws. 
And just recently he contributed a much larger bandsaw 
specifically so he could resaw the stacked pieces for these 
boxes and his tables. Says Bob “If you are going to do this 
work, you have to have the right sized tools!” 

 But he drew the line on purchasing a lathe! Not inclined 
to do classic turning, he encouraged the other shop users to 

Stack of boxes headed to four hospitals and lot of sick kids. Wheelie detail as a signature on the bottom of a jewelry box.
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obtain a brand new Rikon from the retirement community 
management. 

 His own ‘lathe’, an English beauty of a rotary plane 
mill, is driven by a four speed Triumph transmission (!) and 
features incremental diameter collet chucks that capture 
circular stock for dowel making. And it is here in his second 
shop that Bob makes the tiny dowel handles, supports, pins 
and fasteners for boxes, chests, chairs and his many other 
projects. 

 What to do with all this stuff? Finding, as so many have, 
furniture making rapidly shrinks all available living space, 
confines the halls to paths and clogs up the stairwell. Bob’s 
answer? He has given away nearly everything he makes, 
keeping only a few signature pieces in his modest home. 
The internal live-edge table strikes your eye while the rocker 
sits in sublime quiet. Looking closely you discover hand-
tendered details that reveal his personal provenance—a 
glass centered dining table with embedded river stones, tiny 
lidded boxes, book-matched butterfly joins, an umbrella 
stand, matching shaker chairs, and a tansu chest in ash and 
walnut.

 But the vast majority of his woodworking efforts 
are donated to projects at East Congregational Church 
of Concord, the Deering Congregational Church, 
Farmsteads of New England, Havenwood Heritage 
Heights Community, and the Guild of New Hampshire 
Woodworkers. Church fairs, auctions and raffles rarely 
bring one tenth what a Fuller piece is worth but it’s value 
is far better measured in the gracious good that results. 
From aiding families after tragic loss, fire or serious illness 

to assisting children with autism and developmental delay, 
Bob’s furniture has resulted in goodwill that extends far 
beyond the borders of a normal (retirement) life. A lucky 
few of his neighbors have benefited from his generosity, in 
part because he recognizes need and where a piece is best 
suited. “It’s a terrific blend of both paying back and paying 
forward when the woodworking I cherish can accomplish 
so much.” The river stones imbedded in his glass topped 
tables serve as reminders that, given a chance, the ripples of 
goodwill spread ever outward.

 Bob’s other passion—he is an absolute bicycle fanatic, 
signing his woodworking with a hot-iron “wheelie.” He has 
cycled across the country three times, pedaled both east and 
west coasts, and cycled through all of Old Europe. He was 
also a cross-country ski aficionado. He is equally passionate 
about his electric tea-pot. Its auto shut-off guarantees it can 
never burn out! 

 The hours and days add up quickly! Bob spends 4-6 
hours a day and 4-6 days a week between the two shops, 
making a wide variety of furniture. Fancy inserts! Jigs and 
endless glue! Oodles of lidded boxes! And on Saturday 
afternoons, he scoops ice cream!

We wish Bob continued great health, happiness and a 
plethora of sawdust! 

Dr. Annamarie Pennucci serves on the Guild Steering 
Committee where she is helping to spend grant money as fast as 
the Guild can make it! Whooeee! She is also vice president of 
Granite State Woodturners and the long-time secretary of the 
Seacoast Woodturners Club.

Inlay coffee table with circular legs
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The iconic handplane 
is the symbol of fine 

craftsmanship throughout 
the history of fine furniture 
making. Almost every shop that 
one might see will reveal at least 
one and often times several of these 
remarkable tools. With the resurgence of 
hand tool woodworking, the handplane has received a great 
amount of interest and development by tool manufacturers 
throughout the world. However, with this heightened 
interest has also come a considerable increase in price for 
new planes as well as high quality restored planes.

In my years of plane collecting and refurbishing, I have 
come to appreciate vintage handplanes as not only fine 
tools but also as works of art. Many manufacturers of new 
handplanes have gone to considerable lengths to not only 
improve the quality but also the esthetics of these fine tools. 
This has increased their value substantially placing their cost 
out of the reach of many woodworkers.

My focus in this article will be to address the skills 
necessary to determine if a vintage plane is of good quality 
and able to be restored, where such planes can be purchased, 
and the steps necessary to refurbish a vintage plane to a 
functional level of use. Quite a number of individuals 

(myself included) will purchase a plane simply 
for its esthetic value as a work of art with no 
intention towards restoration to bring it to a 
functional level. However, for the majority of 

individuals, the pragmatic aspect of a functional 
plane is most probably of primary importance 

and so I will specifically address those issues here.
When I first moved to New Hampshire, I had the 

opportunity to drive down “antique alley,” a stretch of road 
along Route 4 that has a great number of antique stores. As 
I ventured into this one store, I noticed a rather substantial 
Stanley plane sitting in a corner. Knowing rather little 
about vintage planes, the plane seemed quite impressive in 
the quality of its casting and overall condition. As I turned 
it over, the price tag read—$35.00. 

Without hesitation, I reached into my pocket for the 
money. I had this innate sense that this was a good buy. This 
must have been my baptism into vintage tool collecting as 
I had just purchased a Stanley 41/2 in excellent condition. 
Only years later did I realize the extent of my good fortune 
to have secured such a wonderful tool for a relatively 
miniscule amount. Of all the vintage planes I own, I have 
always considered the Stanley 41/2 to be the “Cadillac” of 
their line. In my opinion, it is the one plane that truly rivals 
the modern planes of today.

by Mike DiMaggio

Restoring Vintage  
& Antique Handplanes

Original unfinished plane—Stanley #4
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Knowing what to buy is certainly an extremely important 
factor in acquiring a quality vintage plane. But where to 
buy it and at a reasonable price is the pivotal question in the 
equation. As a famous man has stated oftentimes—“ebay 
is your friend!” No truer words were ever spoken when it 
come to vintage plane purchases. 

But you may ask, how can one purchase a plane without 
seeing it up close and personal? This is a good question 
and one that deserves a thorough explanation. First and 
foremost, one must be a member of PayPal to ensure the 
integrity of the sale. Your funds are protected, your purchase 
is protected, and you have an extensive series of rights and 
privileges that ensure your purchase from any potential 
problems. Disputes, claims, miscommunications etc. can 
all be adjudicated by PayPal. So as much as ebay might be 
your friend, PayPal functions in the capacity as your online 
attorney. In the 30+ years that I have conducted business 
with ebay and PayPal, I can count on one hand the number 
of times that I have requested PayPal to intervene on my 
behalf. And every time, I received complete satisfaction 
with either a substitute product or a total refund.

I think that it’s important to note here that my experience 
has shown me that the vast majority of ebay sellers are highly 
reputable and responsible individuals who go out of their 
way to satisfy their customers. The important issue here is 
communication. If you have a question, ask the seller and 
keep asking until you are satisfied with the response. I have 
asked many times for a more comprehensive description 
of the product or more pictures that adequately display 
the product. In this way, you have the greatest chance of 
assessing the product accurately and receiving the best 
value for your money.

How to Purchase a Quality Plane

Finding a quality plane without being able to personally 
examine the tool seems to be a very daunting experience 
for most individuals. However, with a few tips and some 
careful online examination of the tool coupled with a 
willingness to communicate with the seller will enable 
most buyers to secure a tool of fairly good quality. It has 
been my experience that one of the tell-tale indicators of 
a quality plane is the condition of the tote—specifically 
rosewood totes. In my many purchases I have discovered 
that rosewood totes in good condition generally suggest 
that the planes body will also be in acceptable condition. 
The rosewood tote is the most desirable wood for its resale 

value as well as for its esthetic appeal. If the panoramic 
views on ebay do not give me a good enough look at the 
tote, I will often times message the seller to request more 
comprehensive photos. Almost all sellers will honor such a 
request and those unwilling should be held suspect in your 
evaluation of the tool.

The next point I address is the blade length which can be 
determined by viewing the plane and looking at the blade 
relative to the chip breaker. A blade with a minimal amount 
of projection past the chip breaker clearly indicates that the 
blade has minimal life left. It is not difficult to find a plane 
that has a substantial amount of blade length left.

I next examine the sole of the plane to determine the 
condition as to rust and pitting. Any pitting or significant 
rust in the front of the plane before the throat should deter 
a purchase. Rust and or pitting a few inches after the throat 
need to be evaluated on a case by case basis. Flatness cannot 
be determined by any photos, but only the most skewed of 
soles cannot be brought back to acceptable tolerances.

The plane is then evaluated for overall rust and pitting 
throughout the plane body. Surface rust is not a significant 
problem and can be addressed in several ways. Pitting does 
detract significantly from the resale value but not necessarily 
from the functionality. As always, you must determine if 
this purchase is for a good “user” plane or for collection and 
potential resale purposes.

I next examine the knob for significant cracks, chips 
deformations or staining. Again, if the pictures do not 
provide a clear view of the knob, you should message the 
seller and request additional photos. Although knobs are 
not as expensive as totes, they still can represent a significant 
expense in the overall purchase if replacement is needed.

If the chip breaker has been removed from the plane 
body, I attempt to determine from the photos if it has any 
significant bends or warps. Even slightly distorted chip 
breakers can be re-worked so that they sit flush with the 
blade and provide the necessary stiffening power to prevent 
chatter and clogging.

In my final analysis, I like to see a quality brass blade 
depth adjuster, a frog that has no discernible cracks or 
severe rust and a plane mouth that appears straight with 
minimal chips and/or roughness. A mouth that appears 
excessively wide may be the result of abuse or a need on the 
part of the previous owner to allow large shavings to easily 
exit the plane for his or her own purposes.
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Side view of treated base.

Untreated lever cap.

Treated lever cap, brass brushed and buffed.

Cleaned and waxed tote.

Refinishing a Vintage Handplane

Once you have made your purchase and your tool arrives 
at the door, the fun begins! There is no one particular place 
that you must start your restoration. It is a matter of personal 
preference. I enjoy refinishing the tote so I generally will 
start by disassembling the plane and removing the tote and 
knob. Often times if these two pieces are not significantly 
chipped, worn or damaged, I will simply clean them with 
mineral spirits and 0000 steel wool. 

Once dry I will then clean/polish them with Briwax. 
This is the perfect wax for this situation as it contains the 
solvent toluene, which emulsifies and cleans any grease 
or grime on the wood. However, toluene is very toxic and 
needs to be used in a well-ventilated area with nitrile gloves 
exclusively! 

This wax is excellent for its cleaning and de-greasing 
properties and imparts a beautiful soft sheen to the wood. 
For those who might have a sensitivity to this solvent, 
Briwax makes a toluene free product that contains xylene 
and naphtha that are not quite as intense in their aroma. 
Please read the except on the next page so that you are familiar 
with the constituents and safety issues of both products.

If the tote is markedly damaged and requires re-finishing, 
I will strip it by submerging it in a beaker of lacquer thinner 
or acetone that will in all probability remove any left-over 
finish. I will then sand the tote starting with 120 grit if 
necessary, and proceeding up to 220 grit. The better the 
sanding job, the smoother the finish will look and feel on 
the tote. Since you will be handling the plane often, it pays 
to take extra time for this step. 

Once sanded, all dust is cleaned thoroughly and either 
tung oil or boiled linseed oil (which has a tendency to 
darken the wood more) is applied. Multiple coats are 
necessary to develop a good quality soft sheen. The tote and 
knob are left to dry overnight utilizing a fan set on low to 
enhance the drying time. 

When no more small beads of oil are present after wiping, 
the pieces are ready for a top coat. Many different film 
finishes have been applied to these pieces. It all depends on 
the look, feel and historical integrity that one is trying to 
achieve. Shellac is widely accepted as the historically correct 
finish and can be easily sprayed on with multiple coats done 
in a single day. The sheen can be softened by the use of 
0000 steel wool with or without wax. If you like the look 
and feel of a waxed surface I highly recommend Staples 
Paste Wax made here in good old New Hampshire. It has 

an extremely high content of carnauba wax which leaves a 
hard, soft sheen—considerably harder than Briwax. Buff 
repeatedly with a soft cotton cloth and set aside and admire 
your work!

Rust Removal

The next step is rust removal for all the plane parts. 
Although there are a number of rust removing chemicals 
on the market, I prefer to use distilled white vinegar. My 
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Restored Stanley #4.

experience has shown me that white vinegar dissolves most 
rust on plane parts but does not leave the grayish, dull finish 
that other stripping chemicals produce. I generally leave the 
parts to soak overnight and clean them with moderate to 
mild steel wool until a soft patina results. When the rust 
and pitting are more intense, I will use wet/dry sandpaper 
starting at 220 grit and working my way up to 400. 

A soft brass wire wheel or brush can also be used as the 
brass will not scratch the metal finish. A green scrubby 
pad can also be used to remove tougher stains or rust and 
Sandflex pads from Klingspor are excellent for producing 
a smooth even shine on plane sides and other parts. These 
blocks are made of rubber with various impregnated grits 
that act like an “erasure” for metal leaving the surface clean 
and smooth. When all parts have been thoroughly cleaned 
and buffed, I coat all the metal surfaces with either jojoba 
oil or camellia oil to inhibit rust formation.

Flattening the Sole

My next step is to flatten the sole of the plane. The 
fastest and most accurate way to accomplish this is to utilize 
a granite block and wet/dry paper starting at 80 grit. By 
wetting the paper, you can provide a suction like situation 
that allows the paper to adhere to the block. 

If that does not work for you, double sided tape can 
be secured to the sides to anchor the sandpaper. Also 
spray adhesive can be applied to the paper and placed on 
the block. Float glass is another option that provides an 
extremely flat surface for this operation. 

The plane needs to be assembled completely before 
the sole is addressed. This is done to ensure that all of the 
stresses imparting by the various components are in place so 
that the flattening process is performed in this active state. 
This will ensure that the plane’s sole is truly flat. Progressive 
grits can then be utilized up to 220 grit as higher grits will 

Original Formula Briwax

vs. Toluene Free Formula Briwax

The Briwax Original formula contains the 

solvent Toluene and the Toluene Free formula 

contains the solvents Xylene and Naphtha. Solvents 

are necessary in the formulation of Briwax because 

without them Briwax would just be a hard chunk of 

wax—almost unusable. The solvent blends the two 

waxes (carnauba and beeswax) into a smooth, easy to 

spread wax product.

Toluene has a high aroma factor—a strong smell—

some people love it and some hate it. The Toluene Free 

formula has a much lower aroma that smells more like 

a dry cleaning solvent.

Briwax Original uses toluene mainly because it 

dissolves the beeswax 100%. So even if Briwax is liquid 

it will still work as intended. Toluene is also an excellent 

grease and grime cleaner. As Briwax is used on old 

antique pieces, the solvent is really at work cleaning off 

the old oxidized surface. Toluene is an ingredient in ink, 

so if you ever have a problem with an ink stain, Briwax 

can help. Actually it will be the solvent removing the 

stain. Toluene is also a very fast evaporator. In most 

applications, the solvent will evaporate in less than a 

minute. This is a fact of solvents that the faster they 

evaporate the stronger the smell.

The Briwax toluene-free (formerly known as Briwax 

2000) formula is a blend of Xylene and Naphtha. This 

formula will take the solvents longer to evaporate, 

approximately 15-20 minutes, and the aroma will 

decrease or not smell as much. Also this formula will 

not dissolve all the waxes 100%, so if using in the 

middle of a hot summer you should cool the wax first.

The beeswax that is used in Briwax comes from 

Australia and New Zealand and is of the highest quality. 

The Carnauba wax that is used only comes from 

South America. This wax is scrapped from the leaves 

of certain palm trees and is refined to be an extremely 

hard wax. The blending of these two waxes is what 

gives Briwax it museum quality shine. 
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But first make sure you are not putting too much glue on 
the surfaces. I use a fuzzy an adhesive applicator roller from 
Wooster which you can buy at Home Depot. It spreads the 
perfect amount of glue but it works best if you roll it onto 
both surfaces. As always, test first.

Danish Oil Finish Drying tiMe—How long must a Danish oil 
finish dry before top coating with a lacquer?—Peter Breu

Jon Siegel replies: Working with Danish oil requires good 
temperature control in your shop because the drying time 

depends entirely on the temperature. I would not put 
any finish on top of the oil until it has dried for at least 
three days at 70°. Below this temperature it will take much 
longer. Also, make sure the workpiece is kept warm for at 
least 24 hours before the oil is applied. If you fail to do 
this, expansion of air inside the wood will continue to push 
oil out of the pores onto the surface causing droplets that 
harden into blemishes. 

not significantly contribute to flatness but are mostly for 
esthetic purposes. Once you can see that the scratch pattern 
is even across the sole of the plane, you can be certain that 
the sole is now flat.

Sharpening the Blade

My next step is to sharpen the blade. As I am an 
aficionado of the Tormek method, I sharpen my blades 
with a 25° bevel with a hollow grind. I check to see that the 
blade is square to the edge of the bevel and examine it for 
any nicks or malformations. From the Tormek, the blade is 
honed on a medium, fine and super fine ceramic stone until 
a mirror polish is achieved. The blade is then stropped on a 
leather wheel using fine diamond paste. 

Some individuals prefer to substitute a heavier blade in 
their planes that will reduce chatter and provide enhanced 
performance. After market blades and chip breakers such 
as the ones that Ron Hock manufactures will produce an 
exceptional plane that will rival the products of many of 
the high-end tool manufacturers. Again, what you do is 
always a matter of your end goal—period correctness or 
functionality—the choice is always yours!

Frog & Chip Breaker

I next address the frog to ensure that it seats correctly 
on the plane bed. Taking the frog I slide it across a piece 
of 220 wet/dry sandpaper on a granite block. If the scratch 
pattern is uneven, I decide on a grit choice that will address 
the severity of the problem. Progressive grits are used until I 

have an even scratch pattern. I know then that the frog will 
seat correctly on the bed.

The chip breaker is addressed next. I look for small chips 
or unevenness to the front blade. These can be evened out 
with a file. The breaker is then buffed with steel wool and 
wax paste until the desired patina is achieved. Severely worn 
chip breakers can be buffed on a brass wire wheel then hand 
buffed with steel wool and paste wax.

Lubrication & Wax

All the moving parts of the plane (depth adjuster 
wheel and screw, etc.) should be lubricated. I prefer to use 
Boeshield T-9 lubricant because as it dries it leaves a waxed 
surface that reduces friction and inhibits rust and corrosion. 

A coat of quality paste wax should then be applied to all 
the parts and particularly to the sole to reduce potential rust 
issues and to facilitate the smooth workings of the plane.

The restoration of a vintage or antique handplane 
is certainly a comprehensive undertaking that involves 
considerable time and hand labor to achieve quality results. 
However, the takeback from this experience allows the user 
to relish in the fact that she or he has restored a tool that 
once was in the hands of one or more craft persons who 
share the same passion and enjoyment of working wood. 

The preservation and appreciation of these fine tools 
thus becomes a continuation of our craft, allowing us to 
connect to the artisans of old who paved the way for fine 
woodworking as we know it today. 

Ask the Old Saw—continued from page 8
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After making a table for our kitchen a few years ago, 
I began thinking about chairmaking. A set of four 

new chairs would be a perfect compliment to our new table. 
However, as an amateur woodworker, previous thoughts of 
chairmaking were typically dismissed soon thereafter for 
one reason or another, but I wanted this time to be different. 

About that same time, I received an email from Epic 
Woodworking. It was Kris and Tom McLaughlin sending 
out a link to the Epic Woodworking Spring-Summer 2016 
woodworking class schedule to their mailing list. I knew 
that Tom taught chairmaking from time to time, so I 
opened the link and sure enough, there was a chairmaking 
class on the new schedule. The class was for five consecutive 
days, limited to six students with each student leaving with 
their own handcrafted side chair. 

The timing was a good fit with my schedule so I signed 
up for the class. I have always enjoyed taking classes at Tom’s 
shop because of the convenience factor of living close by. 

A Learning Experience 
Fast forward to 2019, I was encouraged by a few 

of my Guild friends to write an article about my side 

chair project for The Journal. While I truly enjoyed what 

I learned as I worked my way through this side chair 

project, it began in an introductory chairmaking class 

taught by Tom McLaughlin. The chair design is not of 

my own creation but from what I learned in the class. 

After thinking about it, I approached Tom about the 

possibility of me sharing my chairmaking experience. 

He was quick to offer his support and encouragement, 

which I greatly appreciate. 

However, as I finished this article, I did share with 

Tom my concerns with how to present what I consider 

to be important details of my learning experience 

without giving away his chairmaking and design 

methods, or worse, betraying his trust. Tom understood 

my concerns and said sharing my experience is the 

best kind of testimonial for the classes he offers. But 

understanding the details of the chairmaking process 

are my recollections and may not exactly reflect Tom’s 

actual presentations in class. In this article I share some, 

but not all of the specifics of what I learned, without 

detracting from the learning experience of actually 

taking the class. 

For complete access to Tom’s presentations, one 

simply needs to sign up for one of his in-shop or online 

classes. I recently completed my first live stream series 

from Epic Woodworking’s expanding digital library 

of classes and found this access to be convenient 

and economical, plus I now have unlimited access to 

replays of that series of recordings. 

Side Chairmaking a

by Bob Wyatt
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I now share my story. It was in this chairmaking class 
that I made my first side chair. I recently completed three 
additional side chairs to complete a set of four matching 
side chairs (Photo 1). 

Design Considerations, Plan, Templates & Jigs
To begin the class, we discussed the elements that make 

a side chair functional for its intended purpose. A side chair 
must be strong, able to withstand not only the expected 
stresses of normal use, but also other predicable misuses. A 
side chair should be aesthetically pleasing. And the chair 
should be comfortable. 

The design for this chair seems to address each element. 
Throughout the chairmaking class, Tom’s drawings and 
templates were referenced frequently. During the week, 
we took measurements, made sketches, and noted design 
features of the chair. Although Tom did not have copies of 
this particular chair plan available for us to purchase, after 
the class was over I made some drawings of my own while 
everything was reasonably fresh in my mind (Figure 2). 

There were six templates that were used for the layout of 
certain design features, such as the ascending chamfers that 
refine the shape of the back leg (Photo 3). Other templates 
were used to lay out the shoe and crest rail mortises for the 
back slats, and the front and back face curves of the crest 
rail (Photo 4). In each example, the templates were efficient, 
timesaving alternatives to drawing curves freehand, or 
making frequent trips to the chair plans, measuring, 
marking, etc. 

The first assignment was to make the profile template 
of the curved back leg using 1/4˝ masonite (Photo 5). This 
exercise taught us how to shape and smooth the template 
using a block plane, spokeshave, mill file and sanding block. 
The finished template captured perfectly the inside and 
outside curves and flat of the back leg profile. This leg profile 
template displays reference points of mortise locations, 
dimensions and other pertinent joinery information. It is 
two-sided and is used to lay out mortise and other shaping 
details onto each side of both back legs.

After making the back leg profile template, we used 
Tom’s other chair part templates and jigs throughout the 
remainder of his class. He did allow us to trace the other 
templates for future use if we wanted to make a complete 
set to go with our copies of the side profile template. 

1

3

4

5
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Selecting Wood, Stock Prep & Milling
A wide piece of 8/4 flat sawn cherry hardwood was 

selected for the chairs. The plank would provide enough 
stock to make the parts for six side chairs. A piece of chalk 
was used to generally map out the chair parts for each 
chair. The plank was then cut down to more manageable 
pieces that could be run through the joiner and thickness 
planer to a uniform thickness of 15/8˝. The profile template 
was used to trace accurate outlines of the curved back legs 
onto pieces of the plank with favorable grain directions 
that would ideally follow the curve of the leg. The front 
leg blanks were then mapped from other straight grained 
sections. The rails, shoe, crest rail and slat blanks were 
harvested last from remaining stock. 

Traced leg blanks were roughed out on the bandsaw from 
pieces of the 15/8˝ stock with any excess material removed in 
a second more deliberate pass to just outside the line. Next, 
we learned to use a profile shaping jig to shape duplicate 
back leg blanks for each chair. After positioning a leg blank 
into the jig, the outside profile was shaped on the first 
pass across the bearing guided straight cutting bit (see my 
shop-made example of the profile shaping jig in Photo 6). 
Now the blank is repositioned to the inside curve of the 
jig where a second pass is made to shape the inside profile 
curve. The jig quickly cleaned off the remaining bandsaw 
marks leaving each leg blank with identical side profiles. 

The chair plans were referenced to determine the 
dimensions for each remaining chair part. The dimensions 
of its parts contribute to the chair’s strength addressing 
one of the design elements. At the tablesaw, the front leg, 
shoe and crest rail blanks for each chair are cut to size 
from the 15/8˝ stock. Enough of the remaining 15/8˝ stock 
was then resawn at the bandsaw, and thickness planed to 
approximately 7/8˝ and 1/2˝ stock for the front rails, side rails 
and back slats. The front rail and side rails for each chair 
were cut to size from the 7/8˝ stock. Back slats were then 
cut for each chair from the 1/2˝ stock. Visually appealing 
grain patterns from flat sawn pieces were selected for the 
31/2˝ wide center back slats (Photo 7).

With the initial milling of chair parts accomplished, the 
blanks were sorted and marked with chalk identifying the 
chair number, reference face and orientation. Remaining 
layout, bandsaw taper cuts to the chair legs and a lot of 
hand tool shaping of the legs, shoe and crest rail, occur after 
the mortises are drilled and tenons are cut. 

Overview, Layout & Drilling Mortises
There are ten mortise and tenon joints that are most 

important for the critical strength of the leg joinery and 
again to the chair strength design element. Nearly all of the 
mortises are drilled at straight 90° angles with simple setup 
and alignment of each dimensioned part at the mortiser 
table. To maximize strength for the critical leg joints, none 
of the mortise walls interfere with those of adjacent mortises 
(Figure 2). 

Layout of the back leg mortises for the shoe, side rail 
and crest rail joinery is done referencing details on the leg 
profile template (Figure 2, Photo 5). Layout of the front leg 
mortises reference the chair plans (Figure 2). Layout tools 
included a double square, straight edge, pencil and marking 
knife.

Leg mortises for the crest rail tenons were drilled using 
a 5/16˝ hollow chisel mortiser bit. All remaining leg mortises 
were drilled using a 3/8˝ hollow chisel bit. Each mortise and 

6
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tenon is designed to maximize strength to these critical 
joints. The mortises for the shoe are the largest, sized to 
match the tenon, with an offset of 1/4˝ from the reference 
face. The top of each front leg mortise terminated 5/8˝ below 
the top of the leg. After supporting the inside curve of the 
back leg in position at the mortiser table, the straight 90 ° 
mortise was drilled into its flat front face for the leg-to-side 
rail joinery. 

The top view angle from front rail to side rail is 
approximately 83° the outside face of each front leg post 
matching that inward angle (Figure 2, Photo 8). The front 
legs, initially milled to 15/8˝ x 15/8˝ square posts, are ripped 
along the full outside reference face at the tablesaw after 
tilting the blade to 83°. The plan calls for the mortise for 
the side rail tenon to be drilled into the back side of the 
front leg parallel to angled side face of the leg (Figure 2). 
We learned how to do the additional setup at the mortiser 
table to drill this angled mortise.

The remaining ten mortises will join the shoe to back 
slats to crest rail section of the chair. The back slat mortises 
are all drilled with straight 90° angles at the mortiser table, 
using a 1/4˝ hollow chisel mortiser bit. Layout for each shoe 
mortise is done using the shoe mortise template (Photo 4). 
Lay out for each crest rail mortise is done similarly, using 
the shoe template for proper spacing, but centering each 
mortise between the layout lines of the curved front and 
back faces as traced to the underside of the crest rail blank 
using the templates (Photo 4). 

Overview, Layout & Cutting Tenons
The front rail, side rail and shoe tenons in this chair 

design provide large glue surface areas that provide superior 
strength to the critical leg joints of this chair (Figure 2). The 
tenons for these critical joints are 3/8˝ thick and are sized to 
extend from the shoulder to the depth of the mortise. Crest 
rail tenons are 5/16˝ thick and extend from the shoulder to 
match the depth of the mortise. 

All tenon cheeks are cut at the tablesaw using the tenon 
cutting jig. A spacer matching the tenon thickness is used 
between the jig fence and each first cheek cut, with the 
blade aligned to the waste side of the line closest to the 
reference face (see the generic example where I use my jig 
with a 1/4˝ spacer in Photo 9). 

The second cut is done after removing the spacer. The 
bottom edge of each front rail, side rail and shoe tenon will 
remain flush with its bottom edge. The tenons are trimmed 

at the bandsaw to fit each mortise. Rail and shoe tenons are 
offset by 1/4˝ from its outside reference face. Tenon shoulders 
are cut using the crosscut miter fence after careful layout 
and blade adjustment. The crest rail tenons are trimmed to 
fit with 1/4˝ removed from each edge. 

The back slat tenons are cut similarly to the side rail 
tenons except for the 1/4˝ thickness. The tenons are centered 
left to right by trimming 1/16˝ off each side. The 31/2˝ middle 
slat tenons are trimmed to a 3˝ width by taking 1/4˝ off each 
side. Tenon shoulders are cut using the crosscut miter fence 
after careful layout and blade adjustment. 

The angled side rail to back leg tenons and tenon 
shoulders, side rail to front leg tenon shoulders and back 
slat to shoe tenons and shoulders are the most difficult to 
do. They require careful layout referencing the chair plan 
for each tenon (Figure 2). Precise setup at the tablesaw 
precedes each cut. 

First, the side rail to back leg tenons are done, similar to 
what was generally described above, using the tenon cutting 
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jig and 3/8˝ spacer, except that for these tenon cuts the blade 
is tilted to the 83° angle. Setup for the shoulder cuts were 
next using the crosscut miter fence and adjusting the 83° 
tilted blade height to cut just below the tenon cheek. For 
the first shoulder cut the blade tilt is aligned to the waste 
side of the layout line with the miter crosscut fence and the 
rail positioned to the left side of the blade. For the second 
cut the same process is repeated after flipping the rail to the 
opposite face down and making the cut from the right side 
of the blade. Each tenon is trimmed, measuring up from 
the bottom edge to fit the mortise.

Side rail to front leg tenons are done similar to what was 
generally described above in the tenon overview. However, 
the tenon is a straight cut, parallel to the angled side rail 
(see top view—Figure 2). Using the crosscut miter fence, 
the tenon shoulders are cut with the blade tilted to 83°. 
Each tenon is trimmed, measuring up from the bottom 
edge of the rail to fit the mortise.

The back slat to shoe tenons are cut similarly to the 
side rail to back leg tenons, with the blade tilt adjusted to 
the same 83° (back slat side view—Figure 2). The same 
methodology applies to the shoulder cuts for these tenons. 

The back slat to crest rail tenons are cut at straight 90 °. 
The tenon shoulders are also cut at straight 90° angles and 
tenons are trimmed equally on each side to fit the mortises.

Any further adjustments to mortises or tenons are done 
during dry fit assembly of the chairs. Chisels, block plane 
and shoulder plane were used as needed during dry fit 
assembly and inspections of each joint. 

Final Bandsaw Leg Cuts & Shaping Chair Parts
Cutting the tapers and the final hand tool shaping of 

the chair parts addressed the aesthetic element of the chair. 
For me, this was also the most gratifying part of the project. 

Tapers are cut along the lower inside and back faces of 
each front leg beginning approximately 1˝ below the rails 
and continuing down the leg. This narrows the width of the 
leg from 15/8˝ just below the rail to about 1˝ at the bottom 
of each face. 

The lower inside face of each back leg is similarly tapered, 
narrowing the width of the leg to 11/4˝ at the bottom back 
face of the leg. Next, beginning about 21/2˝ above the side 
rail, a second taper begins on the outside face of each back 
leg, continuing up to the top, reducing the front face width 
to 1˝ (Figure 2). These front and back leg tapers are cut just 
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outside the lines at the bandsaw. The bandsaw marks were 
removed to the lines with a hand plane. 

Final shaping is done with hand tools. The side profile 
chamfer template is used to trace the chamfer borders 
onto the inside and outside faces of the back leg (Photo 3). 
The back face template defines the left and right borders 
for the same chamfers. Beginning at the bottom of each 
chamfer, on the waste side of the layout line, the chamfers 
are cut diagonally into each back and side faces with a sharp 
5/8˝ chisel. The depth of the chamfer quickly levels out at 
1/2˝ before transitioning up the leg using a spokeshave to 
remove waste, shaping each chamfer to the layout lines. 

The chamfers become more shallow as they climb toward 
the top of each leg. A block plane was also used to define 
the flat plane of each facet with clean lines. The chamfers 
form three converging facets as they rise up the back of 
each leg. A block plane is used to shape the top of the leg 
with narrow 1/8˝ chamfers around the top inside, outside 
and front faces. A deeper 1˝chamfer is cut into the top back 
face, angled down into the three facets approaching from 
below. The top view of the leg reveals a 1˝ x ¾˝ rectangle 
with chamfered edges (Photos 1, 10).

The shoe is shaped next. At the tablesaw, bevel cuts are 
made to all four sides of the shoe about 5/8˝ down from 
the top forming an interesting geometric foundation for 
the slat mortises. The flat top area forms a long narrow 
¾˝ x 91/4˝ rectangular surface that frames the back slat 
mortises equally on all sides. A 33˝ radius curve is cut across 
the bottom of the shoe. The bandsaw cuts are cleaned up 
with a spokeshave, rasp, card scraper and sanding block 
(Figure 2, Photos 10).

Shaping the crest rail is next. Templates are used to 
mark the front and rear curved faces, which are then cut 
at the bandsaw (Photo 4). The bandsaw marks are cleaned 
up using a block plane, a spoke shave, rasp, card scraper 
and sanding block. Now the back facing curved top edge is 
additionally shaped, using a block plane held diagonally to 
form a decorative chamfered flat face that follows along the 
curved top edge (Photos 10).

Final Assembly & Glue Up 
Final glue up assembly begins, one section at a time. 

Titebond I was used for the glue up of the chair parts. 
Assembly time for Titebond I is approximately 4–6 minutes. 
It is essential to be organized for this stage of the process. 

Parts for each section are organized. Properly sized clamps 
and pads are within easy reach. Throughout this process, 
clamps and pads are aligned and positioned to apply 
pressure directly over each mortise and tenon and then 
tightened until the tenon shoulders are properly seated. A 
wet rag is close by for wiping up any glue drips or squeeze 
outs. 

Each section is now glued up using the same sequence 
as for the dry assembly. The front leg assembly is done first. 
Next, the shoe back slat crest rail assembly is glued and 
clamped. The back legs are now attached to the shoe back 
slat crest rail assembly. The glued and clamped front leg 
section and back leg section are set aside (Photo 11). 

After the glue begins to set up, the clamps are removed 
from the assembled front and back sections before they 
are combined into a complete chair assembly. The front 
leg assembly is clamped to the back leg assembly, carefully 
aligning the clamps to apply pressure to the side rail back 

14
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leg joinery. The back leg to crest rail and shoe joints are 
again clamped (Photo 12).

Using a piece of scrap stock, reinforcement blocks are 
made to fit flush to inside corner locations. Three pairs of 
blocks are needed for the chair. Each pair is shaped to fit 
corner angles of 83°, 90° and 97° (Photo 8). Each block 
is glued into place and held with a couple of brads shot 
through each. 

Chairmaking Class Summary
The chairmaking class ended with all students completing 

a chair. Tom’s knowledge, experience and patient teaching 
style made for a great class. He came in every day with a 
well-organized plan and his time management kept each 
student on schedule. He explained each step or in some 
cases he demonstrated a specific step of the process, and 
then allowed each of us the time to complete that step. 
His logical step-by-step processes simplified many of the 
otherwise complicated tasks. 

Tom worked along side us throughout the week, turning 
the extra stock into milled parts for three additional chairs. 
On the last day he offered to sell each of us a second set of 
the chair parts, ready for final taper cuts at the bandsaw, 
followed by hand tool shaping, glue up and finishing. The 
other students declined the option for another chair. I 
intended to make three more chairs anyway, so after a brief 

discussion with my wife, I bought the parts for the other 
three chairs. It was nice not having to start from scratch, 
knowing the parts were milled at the same time and from 
the same stock.

Final Steps & Closing Thoughts
For finishing, I used four coats of Waterlox Original 

Gloss, followed by a final coat of Waterlox Satin (Photo 13). 
MaryAnn Quinn, whom I previously met at a Guild 

Small Meeting on upholstery in March, 2018, did the 
upholstered seats. My wife and I selected the fabric from 
one of MaryAnn’s fabric books. I made the seat platforms 
using 1/2˝ baltic birch plywood. She did a nice job with the 
seats (Photo 14). 

With the upholstered seats attached, the last design 
element that needed to be tested was comfort. In addition 
to the padded, upholstered seat, there are a few factors that 
I believe contribute to the chair’s comfort. The chair seat is 
sloped downward from front to back by approximately 7/8˝. 
The chair back is angled by approximately 7° with a 31/2˝ x 1/2˝ 
middle back slat. 

The seat is firm, but comfortable. I am in a position that 
is relaxed, but with good posture and my spine comfortably 
rests against a slightly flexed middle back slat. I am satisfied 
that the design element for comfort has been addressed. 

Mercklein’s rose engine, 1780.

History of the Rose Engine Lathe

Guilloché is a type of engraving using a machine 
that produces wave-like patterns of parallel and 

intersecting lines—circular, oval or straight—on surfaces of 
all kinds of materials and objects. The machine is called a rose 
engine lathe or guilloché machine. They were manufactured 
for the jewelry trade in England, Germany, Switzerland, 
France and even the United States. Rose engine work dates 
back to the 16th century in materials such as ivory, horn 
and wood. In the 18th and 19th centuries, guilloché work 
found application in architectural detailing and in the 
decoration of precious metals. The headstock rocks back 
and forth with a rocking motion or along the spindle axis in 
a pumping motion, controlled by a rubber moving against 
a rosette or cam-like pattern mounted on the spindle, while 

the lathe spindle 
rotates. 

Rose engines 
were also used 
for designing the 
patterns on bank 
notes, securities 
and stamps. The first adhesive postage stamp was designed 
from an engine turning. Guilloché reached a state of high 
art under the influence of Carl Faberge (1846-1920). His 
technique combined the use of enamel and his products 
included boxes, cigarette cases, compacts, picture and 
mirror frames, vases, knives, letter openers and of course 
the famous extraordinary Faberge Easter eggs. 
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…from the Old Saw—April, 2007Very precise miter jig

I love this miter sled purchased from Rockler. It is solidly 
built with a large angle scale on the end of the long miter 

arm. It makes for precise and repeatable settings.
It has one annoying flaw. The sharp corner of a miter cut 

slides under the stop arm. In a world of high precision, the 
position is inconsistent.

My simple work-around works. But you have to do it 
each time you set up for a different project. Install a shim 
against the fence and secure it with double-sided tape. The 
shim must be of uniform thickness.

This spaces the work out from the fence so that it 
contacts a reliable face. So far I have been unable to figure 
out a better way to permanently modify the jig. 

Caught in the Crack

by Bob Oswald

A spacer makes the miter contact the face of the stop.

Very accurate lengths.The first end slides behind the stop.

Bob passed away 

in October 

of 2018. He was a 

contributor to The 

Journal, a kindred spirit 

and an inspiration. I 

will miss him. Editor
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Blue Diamond

• Segmented construction—787 pieces
• Measurements—19 3/4˝ tall & 9˝ in diameter 
• Materials—curly hard maple, black dyed 

veneer, maple veneer, clear polyester 
casting resin, catalyst, blue opaque pigment 
concentrate

• Finish—Waterlox, wax 
• Year made—2018

by Claude Dupuis
canterburyturnings.com

I have demonstrated segmented turning several 
times now and I always start out with the 

most important part—the form. I tell people, 
“If you remember only one thing about this 
demonstration, let it be the form.” The same 
holds true for this project. 
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One can learn to cut and glue up perfect 
joints, but what good would that be without a 
pleasing form. It all starts out with a drawing. 
Still, with all the programs out there I prefer to 
draw by hand. Sometimes I create/draw a form 
with a particular shape in mind from scratch 
and other times I search the internet for ideas. 
In the case of Blue Diamond, I searched the 
internet and entered “eighteen century vases” 
and with thousands to choose from, I found 
one I liked. 

It took several attempts to get the 
proportions correct using graph paper and 
French curves. One point of reference was the 
neck. I envisioned that one would hold the 
neck in one hand and the base with the other 
to pour whatever was inside. After using the 
picture and neck’s estimated size, the drawing 
progressed from there. The height and girth 
had to be proportionate in size. A motion is 
created by laying out the diamonds in a spiral 
design. Your eye subconsciously wants to follow 
them around the vessel (Photo 1).

Once you have what you think is a pleasing 
form let it set a few days. Pick it up and or 
glance at it over the course of a few days. I have 
changed and/or made adjustments from this 
process. 

Once you have the form, proceed with the 
design, wood type, accents and so on. I decided 
to accent the piece with diamonds and that 
the diamonds would be made with acrylic. I 
searched three or four catalogs and then the 
internet for an acrylic in solid blue that would 
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be of the right size such as pen and bottle 
stopper blanks. 

I found none, so why not make my own? 
Using clear polyester casting resin, catalyst and 
blue pigment, I did just that (Photos 2 & 3). 
I made a form for each of four different sized 
diamonds. There is a diamond every other 
segment at twelve segments per ring. That’s 
six diamonds per ring. The exception is the 
bottom ring of diamonds with sixteen for a 
total diamond count of 88. 

It’s a good idea to prep all the wood at the 
same time. I keep all the orientation the same 
throughout. The top of board and outside edge 
is marked at every rip for each ring. This helps 
keep each segment oriented the same direction 
as they are cut, sanded, fitted and glued up 
(Photo 4).

I cut, planed and sanded the polyester 
the same as the wood to make the diamonds 
(Photos 5, 6, 9 & 10). The smaller polyester 
blanks had to be sanded to size as they were too 
small for the jointer and planer (Photo 5).

Gluing polyester to wood was a learning 
experience. Starting with the bottom larger 
diamonds I got as far as having glued two wood 
pieces (Photo 6) to all 16 lower segmented 
ring segments. But the polyester and wood 
separated almost to the touch (Photo 8). I tried 
re-gluing with two-part epoxy adhesive and 
that too separated. Finally, by trial and error I 
cleaned off the polyester with lacquer thinner 
just prior to applying tight bond original glue. 
That worked (Photo 11)!

When making a diamond segment first 
create a block—the diamond—the exact width, 
height and depth per the plan. I marked out 
the polyester segment diamond points using a 
marking gauge (Photo 7), cut the bulk off on 
a chop saw, and sanded each segment to the 
connecting diamond points—four times to 
complete each segment. 

Following the project plan I proceeded to 
make all the diamond segments for the project. 
They varied in size and keeping things organized 
was important. The diamonds are centered 
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fitted (Photo 26). The exterior 
was turned to finished dimensions, 
separated and the interior turned 
to finished dimensions.

The interior was finish sanded 
and three coats of Waterlox applied. 
The vessel’s halves were then glued 
together, exterior turning cleaned up at the glue joint, finish sanded to 
400 and touched up with Abralon Super Sanding Pads through 12,000. 
Several coats of Waterlox were applied plus sanding between coats with 
0000 steel wool. 

The vessel’s original design included an arch above each of the 16 
lower diamonds. I had intended to carve in the arches after completion 
but the arches no longer went with the diamond theme. That said, the 
top end of the diamonds were missing something.

Luckily, I decided to make the change while the two vessel ends still had 
their face plates attached. I cut the vessel to add a segmented detail ring at 
the top of the diamonds to match the detail at the bottom of the diamonds. 
Now remember, with the exception of “finish” the vessel was pretty close 
to done. It was a risky operation to say the least (Photos 27 and 28).

With the segment added, the lower section was then final turned. 
With the aid of a shop-made steady rest (Photo 30), the upper faceplate 
was removed, upper section final turned and then sanded. Finish was 
applied while still on the lathe (Photo 29). I also eliminated the leaf 
design at the neck. 

Even with the best of plans sometimes you have to be willing to make 
adjustments, whether you’re making a turned piece or a chest of drawers. 
At least for me (and maybe some of you also) what I enjoy most about 
the building process is problem solving and the satisfaction it brings to 
finding and executing a resolution. It starts from project concept right 
through completion. Enjoy the journey! 

on their respective segment so they had to be 
trimmed at either end to the appropriate length 
per that ring’s segment length (Photo 12).

Having all the diamond segments made 
(Photo 16) and solid wood segments I 
proceeded to make the inlay segments (Photo 
13) for the bottom diamond ring. I used culls 
covered with blue tape to aid in glue removal to 
avoid adhering culls to finished pieces. Then it 
was ready for glue up (Photo 14).

I started building the vessel with a solid 
segment on a face plate mounted to a glue 
block and glued up the lower level segmented 
ring building up from there (Photo 15). You 
need to use an axillary light for hollowing 
the interior. That’s when it became apparent 
that light shined through the polyester semi-
translucent diamonds (Photo 23). It was clear 
from that point that I was going to find a way 
to light the finished piece from within. This is 
what drove the plug design and finial. The plug 
was used to hang an battery powered LED light 
from within. 

This is the tallest segmented piece I’ve created 
to date and the height exceeded the capacity 
of my press. I modified the press uprights 
so that they could be adjusted (Photo 24). I 
proceeded to build one segmented ring at a 
time. I checked flatness at the sanding plate by 
pencil, marking it and then rubbing it on the 
sanding plate until all the pencil marks were 
gone (Photos 19 & 20). At the lathe each ring 
is flattened and checked using a straight edge 
and sanded using a sanding stick with 80 grit 
sandpaper adhered to it (Photos 21 & 22).

Keeping each ring centered is paramount. 
Turn the vase ring round, then by using a 
centering ruler (Photo 17), I get the exact 
diameter. Using a thin cardboard and compass, 
center the next segmented ring and holding 
the segmented ring centered, adjust the 
compass to the segmented ring size and mark 
it (Photos 17 and 18). Glue the ring using tack 
blocks to keep it on point (Photo 25).

The vessel was built with two halves 
(Photos 24 & 25), rough hollowed and dry 
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The final step in your finishing routine is done with 
the intention that your last coat of finish will be even, 

smooth and blemish-free. Occasionally it is, but more often 
you need to spend a little more time on this last step to 
achieve a good result. A good finish includes not just laying 
down the last coat but rubbing down and polishing as well 
(Photo 1).

The Final Coat
Many finishes such as oils and varnish can be thinned as 

much as 50% for the initial sealer coat. With some brands, 
the same reduced mixture can be used as the final coat 
after all the full-bodied finish coats have been applied. As 
an example, one can use traditional varnish thinned with 
the manufacturers proprietary thinner. Keep in mind that 
mixing with a lesser quality solvent, such as ordinary paint 
thinner, may inhibit leveling of the surface film. Always 
use test boards to see the suitability of thinning a particular 
brand of finish. 

One advantage of a thinned final coat is the ability to 
apply the finish by pad rather than by brush. The thickness 
of a padded coat versus a brushed coat is roughly one half. 
This reduces the dry time at just the stage when you are 
trying to keep dust to a minimum. 

Shellacs and lacquers behave differently than varnish. 
Because each coat of these evaporative finishes dissolves 
into the previous coat, the final coat can be ‘pulled over’ 
to blend the finish to an even, high sheen. Pulling over is 
essentially a circular or figure eight motion, followed by 
a straight motion following the grain. There are specific 
padding lacquers for this purpose. Shellac can be made into 
a padding solution by thinning it to a one-half pound cut. 
Be sure to use the highest quality alcohol solvent for shellac 
if you thinning it for the pull over technique. 

Most waterborne finishes cannot be thinned more than 
10%–20% without becoming streaky or mottled. The 
final coat, whether by brush or spray, needs to be relatively 

full bodied. Some manufacturers offer an extender that 
lengthens the dry time, allowing the surface film to level 
evenly for a smooth final appearance. Even after careful 
application waterborne finishes may lack depth of color 
and have a ‘cool’ plastic appearance. One option that will 
warm up the look of a final waterborne coat is to wait for 
the last application to dry for several hours, typically 6-8, 
before applying a thin coat of a slow drying oil like walnut 
oil. I have had success applying the oil with a burlap pad, 
rubbing vigorously with the grain and wiping away all the 
excess with a paper towel. The idea is to get a thin film 
of oil to combine with the final partially cured coat of 
waterborne finish. Let the finish rest for a few days for it to 
totally harden. 

Finishing Touch
the

by Gary Wood
garywood.com

Photo 1—Two polished pieces.
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Rubbing Down
With the exception of simple oil finishes, it is rare that 

the final coat has just the look and feel that you want. After 
leaving enough time for the finish to at least partially cure, 
rubbing down is the next step. The time span between the 
final coat and rubbing down can vary depending on the 
type of finish, temperature and humidity. If you have done a 
test board alongside your actual project, try sanding it with 
500 or 600 grit paper after one day and sand it again after 
three days. The difference in hardness will be noticeable. 
Most hardened finishes will show a white powder on the 
face of the sandpaper. Fine steel wool and nylon abrasive 
pads should show the same white powder to indicate a 
completely hardened finish. 

Pumice, rottenstone and occasionally tripoli are used to 
even the sheen on the final coat. Pumice (grade 4F) reduces 
the sheen while rottenstone and tripoli will increase the 
sheen. These powders can be mixed with paraffin oil to 
create a slurry that gently abrades the surface. I have found 
the oil works well with rottenstone and tripoli, but the more 
abrasive pumice can be used dry in order to better see the 

rubbed results as you proceed. Be sure to use a respirator if 
you use any dry powder abrasive. 

Polishing
A common final step is to polish with paste wax. It fills 

minute scratches and leaves an even film over the surface. 
Wax is easy to maintain by occasional reapplication. Once 
or twice per year is usually enough. 

However, paste wax is not desirable for all surfaces. 
Many people are hesitant to use wax on dining table tops or 
kitchen counters where the weak protective quality of wax 
is no match for water marks. One option for applying wax 
to surfaces such as dining table tops is to grind carnauba 
wax to a fine powder, tie it up in a small cloth ball and rub 
it briskly over the surface. The ultra thin layer of this tough 
wax will resist water marks better than ordinary paste waxes. 

Commercial polishing compounds are an alternative 
to wax polishing. For especially hard surfaces like lacquer, 
these liquid polishes combine an abrasive, a lubricant, and 
a liquid carrier. The compound is methodically rubbed over 
the final finish to even out the sheen. Two familiar brands 
are 3M and Mirka. 

Photo 2—Antique marquetry tray on custom table base. Tray topcoated with renewable 
varnish and polished with dry carnauba wax.
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Photo 4—Handrail and newel post finished with button 
shellac. Stair treads finished with hard wax oil.

Special Applications 
Rubbing down and polishing the finish on antiques 

takes special care. Since the finish already exists, a polish is 
needed only to enhance the appearance. The first step is to 
remove surface grime with a mild wood cleaner and follow 
with thin layers of paste wax. Use colored waxes to suit the 
job such as a dark brown on walnut and reddish brown 
on mahogany. Because wax is easily removed if a mistake 
is made, it is generally a safe polishing choice for antiques 
(Photo 2).

Kitchen counters and other food contact work surfaces 
require not only an initial food-safe finish but also a 
coating that can be easily maintained. Some prefer tung 
oil for the body coats. Others prefer walnut oil. Both are 
drying oils that will cure in about two to three weeks. After 
that, maintain the surface by simply wiping down with a 
water dampened sponge followed by a thin application of 
mineral oil, most often sold as butcher block oil. For a kind 
of dry sheen, try burnishing with a pounce pad filled with 
powdered carnauba wax instead of mineral oil (Photo 3).

Interior architectural elements such as paneling, floors, 
stair treads and handrails, can be finished with renewable 
coatings that can be maintained over many years. For 
hard wear surfaces like floors, the go-to product for many 
finishers has been polyurethane. It’s worth considering 
alternatives that are more easily re-coated over time. These 
include traditional varnishes and a relatively new class of 
hard wax oils. The final coat of either of these finishes can 
be quite thin. Re-coating, even 5-10 years later, can be done 
with an equally thin coat without sanding or chemically 
removing the old coating. 

Handrails and newel posts are often coated with 
polyurethane, but I prefer to finish these stair elements with 
shellac because it is easily renewed and maintained. Button 
shellac is very tough and is easy to pad on a handrail. After 
rubbing down with fine steel wool and burlap, continual 
burnishing occurs simply by hands rubbing over the rail 
(Photo 4).

A ‘final’ touch indicates that there needs to be an end to 
your finished project. Adhering to a 90% rule can save a lot 
of frustration. That is, when you have reached 90% of what 
you hoped to see from all of your careful finishing work, 
step back and call it 100%. 

Photo 3—Kitchen work table. Base is finished with varnish and 
paste wax. Top is finished with food-safe hard wax oil.
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I have made several visits to the Moffatt Ladd house in 
Portsmouth on Market St. in Portsmouth, NH. This is 

where Declaration signer General William Whipple lived 
after he married. Each time I would wander in and be 
lost in my thoughts about living in that time frame. The 
furniture and architectural woodwork of that time always 
caught my eye and in my way I would try to imagine the 
things it had experienced in its existence. Am I the only one 
who does this—I would frequently ask myself?

On one of those visits and subsequent ones I would 
always spot an old eight sided box, a tea box I supposed, 
and wonder what did it would look like just off the bench 
and who did it? What is its story? Was it English? In all 
likelihood it is. Does it predate the tea party in Boston? A 
flood of questions for such an insignificant item or is it? 
If so insignificant then why were they always locked. All 
questions that demanded researching.

There are many unanswerable questions about the old 
box but some intelligent assumptions can be made. The 

Moffatts were people of means and could afford the luxury 
of tea even if the cost was approaching the wage of a week’s 
work for a working man. 

William Whipple who married into the Moffatt family, 
went to sea in his very early 20s and traveled the triangle 
route to England, Africa and then back to New England 
using the trade winds. William’s father was also a mariner. 
Bringing back tea and the box seems a plausible assumption. 
These dates all predate the tea party. Subsequently William 
was made a revolutionary general and a signer of the 
declaration of independence only to literally die in the 
saddle of heart problems. There is further good reading 
about William Whipple and the Moffatts on the web, but 
this is about the box.

In the present time another William (me) was deeply 
interested in the tea box from the household. So much 
so that I petitioned the board of Colonial Dames who 
operates the home/museum to examine the old box and 
build a replica. My argument was “Don’t you wish we could 

Old Tea Box

by William Taylor

Old Tea Box
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step back in time and see it shiny new and understand how 
it was made.” Lets try to unravel the boxes story! In the 
end I didn’t need the argument at all but they did want 
ownership of the reproduction. I would get the adventure 
and they would get the reproduction to use as they saw fit. 
As it turned out I did two reproductions and a prototype.

Finally the opportunity came and I was alone with the 
box wearing white gloves and began taking measurements 
and photos. There were tacks in the joinery. Was that 
a repair or was it built that way? It has a full inset lock 
mechanism but no latch. What’s with that and there was 
not even a mortise for a latch? Now that is strange, only half 
of a lock assembly was here.

The front of the old box has deep chasm-like cracks 
running across the front with the grain of the mahogany 
and worm holes here and there. I think the upper crack 
was a result of the mortising for the lock assembly. Looking 
closely inside this mortise appears to be multiple pieces of 
wood—like a mistake was made and corrected. This can be 
seen in one of the pictures. You can also see the lack of a 
latch in another.

Inside the box I spotted what looked like aluminum 
paint but most of it was flaked off and gone. Later research 
on this says it is very likely pewter used to seal the box. 
Molten pewter was ladled into the interior and then poured 
out leaving a seal. The joinery was very simple, just butt 
miters which had held together for centuries—well sort of. 
Without the external thick veneering it might fall apart I 
thought. The brass hinges are workable and were not set in 
chiseled mortises. Rather, the thick edge veneering formed 
a mortise around the leaf hinges.

Was this a journeyman’s or apprentice project? Since I am 
not a period furniture expert I have no point of reference 
on typical construction techniques in the mid 1700s. There 
are external saw marks on the back and the veneer is butt 
spliced together in spots.

On the other hand, some aspects of the veneering were 
pretty well done. Patera with hand cut figures surrounded 
by fingernail like borders is not simplistic or easy to pull 
off. In my veneer reconstruction I held true to the tools and 
techniques probably used by the builder so I can vouch for 
the difficulty and dexterity required.

Some of the stringing is extremely tiny. I think this 
stringing was fruit wood shavings off of a plane then 
inserted into the inlay pattern. I believe the fingernail veneer 
cuts were made with a sweep gouge. Someone with good 

Box top.

Crack in the box.

Inside of the box.

Patera.
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vision did the work. Someone young like an apprentice? 
The bottom of the box has remnants of green velvet on it 
so they were definitely trying with heart and soul to make 
a quality piece. I would say they succeeded because after all, 
it is approximately 260 years old. 

This is my prototype reproduction of the piece. I think 
the original builder would approve. In lieu of an escutcheon, 
which is missing in the original, I have inlaid a piece of 
abalone shell giving nod to the fact that in the original 
there was something there.

The black band around the top still eludes my logic 
other than they liked it. It does not seem to be a naturally 
black wood like an ebony. It may have been dyed with black 
tea. In my reproduction it is stained mahogany.

The black that surrounds the figures in the patera is also 
an unknown material but I am doubtful it is wood. I think 
it could be black wax. I did not go poking to learn anything 
more about it.

In the prototype build I had to get the side angles right 
and made a fixture for reinforcing the miters with keys. 
Then when doing the patera I skipped a couple of details. 
They were not done very well in the original and to do 

it well would require a more comprehensive set of sweep 
gouges than I have. I think this was also a problem the 
original builder had but forged ahead doing the best they 
could.

The veneers went on nicely and are thicker than modern 
veneers but not as thick as in the original. I did not use 
veneer strips to fake a mortise for the hinges but opted for 
a true chiseled mortise.

All of the “finger nail” cuts were done with a very sharp 
gouge and then filled back using the same gouge but with 
maple. The only trick with this is to get the bevel from the 
gouge cut aligned with the bevel on the filled in material. 
Otherwise a pronounced glue line is visible. Using a 
consistent tool angle was also important.

Materials are mahogany, maple, dyed epoxy and abalone 
finished with shellac and then waxed. The abalone is a true 
inlay set into a mortise.

Anyone wishing for further information and reading 
on old tea boxes or boxes in general should visit the web 
sites 1stdibs.com and mostlyboxesantiques.com. Mostly Boxes 
Antiques also has a presence on YouTube. 

Veneer detail.

Prototype.
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Carving a 
Workman’s Cap

by Dave Foote

After a long day the cap is tossed to it’s resting place. 
It slumps into a form that is weary. If only it could 

tell the stories of the day. Capturing that form and story 
inspired this carving.

Carving involves the execution of a planned process. 
Not only is wood cut away, but wood is left to be shaped 
later.

Solid poplar with dark mineral deposits

Spending time understanding the elements of your 
subject as they make up the whole object, will make the 
carving process flow to completion. This article is an overall 
look at the process of carving.

Model

An old hat was my model. The two main elements are 
the spherical cap and brim. The cap has five pie shaped 
pieces sewn together with exposed seams meeting at the 
top button. The back of the cap is cut out for an expanding 
band. Vents protrude in the middle of the pie shaped pieces. 
A logo may sit on the front of the cap above the brim. The 
brim is attached to the front of the cap and leans down as it 
joins the cap. This is probably more than you want to know 
about a cap but is essential to represent and accentuate in 
the carving. 

Now throw the cap down and it collapses. The elements 
are now distorted in a free flow form.



81Guild of  New Hampshire Woodworkers

Tools

Here are the tools I use…
• A carving vise is very useful when carving 

multiple sides. It rotates on a ball and locks in any 
position.

• I used various carving tools with different sweeps 
to take on the folds, dips and outlines.

• A mallet strike on a chisel removes wood 
quickly.  

• The #49 Nicholson file is a great carving tool for 
shaping convex surfaces like the brim.

• The most important tool I use when carving is a 
pencil. Pencil references help keep proportions, 
center lines and carving elements intact. The 
pencil slows me down (always looking for it) and 
allows me to reflect on the next sequence of cuts.

Wood

A 16/4 x 9 x 12 solid piece of popular was used for my 
cap. I was attracted to the dark mineral deposits mixed 
with the grain, envisioned dirty sweat bands throughout 
the hat. Basswood is another good carving wood. It is easy 
to carve, has an even consistent grain and is readily available.

Center the hat on the blank so that grain pattern would 
be symmetrical. The end of the brim follows the shape of 
the circular end grain.

Layout and First Cuts

Trace the hat shape on the face of the wood then use 
the bandsaw to cut out the profile. If carefully cut you will 
have cauls to clamp the hat in a vise to finish off the bottom 
later on. Carefully use the bandsaw to cut off excess wood 
to expose the shape of the hat and brim. A safer method is to 
use a handsaw or aggressive mallet and chisel. 

Also shown is an alternative method to attaching the 
cap blank to a common woodworking vise. The wood must 
be secure at all times with access to all carving directions. 
Both of your hands must be behind the cutting surface of 
the chisel.
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Cap

Carve out major depressions to represent folds and 
flowing form. Here you get a sense of the cap sitting down 
on itself. Refer back to the model. There is no right or 
wrong way to create a flow. I created three depressions, one 
on each side and one in the back. The back dip flows into 
the adjustment band. The space separating the band was 
carved out. Bent gouges carve concave surfaces with ease.

First Pencil Lines

The first pencil lines start illustrating the positioning 
and proportioning of the cap elements. Circled areas are 
the depressions in the cap. Now the hard part is done. Our 
carving process will begin to adjust the elevations of the 
elements. As the carving eliminates the lines, add the lines 
back to establish boundaries and a sense of proportion. 
They will always be in the same place but will be following 
a carved contour. 

Here we go…all of the above work makes the following 
easier. The following sequence shows the carving as it 
progresses. The layout is now cut out with various carving 
tools that matched the curves, folds and intersections.
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Brim

The V tool (outlining tool) establishes the boundary 
between the brim and cap. The brim sits a little lower and 
the cap rolls to the brim. Shape the brim with the with 
the #49 file until a nice radius is formed. Refer back to the 
model and you get the idea.

Seams, Button, Vents & Logo

A V tool or carving knife outlines the seams. Carving to 
these boundaries creates a crisp line. The seams are raised 
and accentuated in the carving. They also follow the flow 
of the contours.

Button and vents are scribed with the curve of the 
carving tools—7/12 gouge for button, 7/4 for vent.

A raised surface (3/32˝ or so) is left for a logo which is 
traced onto this surface and carved in relief.

Finishing the Cap & Bottom

After the cap is roughed out with all of its elements in 
place, finish cuts are made to clean up the carving using 
the 3/12 gouge. I then sand through the grits. The cap was 
finished with multiple coats of Danish oil and wax.

Using the cauls from the original cutout, gently clamp 
the hat upside down in the vice. Cleanup the bottom 
leaving consistent tool marks.

I would like to give a nod to master carver Chris Pye. His 
video workshops were an inspiration and gave instruction 
to my carving eduction and to the cap. He can be accessed 
at woodcarvingworkshops.tv. Give it a go. 
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There are tools that are not designed for the woodworker 
but work great for certain aspects of the craft. There 

are more than enough tools in woodworking catalogues 
clamoring for us to buy them, if not use them. There are 
also a lot of items not labeled as woodworking tools that 
will work really well in the trade.

Chopsticks

A very unlikely one is chopsticks—the bamboo ones 
that come with Asian meals. You can get them in bulk at 
an Asian grocery store. It turns out that they work great 
for temporary draw-bore pins in mortise and tenon joinery. 
I’ve found that especially in assembling chairs, it’s good to 
pin the joints together as you go. 

Chopsticks are the perfect diameter to pin together the 
joint. I use a quarter inch pin driven through offset holes. 
The chopstick can be gently driven in to close the joint and 
then tapped out when the real glue-up comes around. You 
can taper the point a bit more and round the square corners 
also, but they work well right out of the box. I have some 
hand forged iron ones that I had made a while back, but I 
think bamboo is nearly as hard!

Upholstery Springs

Another really handy shop tool that I use all the time 
is old upholstery springs made into clamps. I learned this 
from my Italian cabinetmaker friend a long time ago and 
have been making and using them since.

Get some coil springs from a mattress or old upholstered 
chair or couch and cut them up with a bolt cutter. Since 
they come in a tapered conical coil, if you cut in a line up 
one side of the coil you’ll get a series of sizes. 

Next, sharpen the ends on a grinding wheel so they can 
grab into the wood. You now have a clamp that can clamp 
odd shapes and angles easily. If they are ganged up together 
on the same piece, you can get a lot of pressure. Also, springs 

Chopsticks

Upholstery springs

come in different gauges, so some are thin (like mattress 
springs) and others are quite heavy (as in Victorian chairs). 

You can also bend them wide apart to reach a long way, 
or squeeze them together to get more pressure or use for a 
shorter reach. I use these free clamps for knee block glueing 

by Al Breed
allanbreed.com
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and for clamping the ears on mirrors where a light touch 
is required. The little dots that the pointed ends leave are 
usually shaved off in the modeling process or just close up 
when finish gets to them. 

Artist Palette Knives

I don’t remember when I started using artist’s palette 
knives, but I now have a drawer full that get pretty regular 
use. They are great for mixing colors and putty (their 
designed use) but what I use them for the most is veneering. 

I started using them to work hide glue under veneer 
bubbles when restoring veneered furniture. I would make a 
razor blade cut in the bubble and slide the thin blade of the 
palette knife into the cut. Then I feed warm glue along the 
knife and under the veneer squeezing the extra glue out and 
clamp the whole mess. 

Now I use the knife when I mitre corners of banding. 
First, I try to remember to leave a knife or two in the veneer 
double boiler water to keep them warm. Then I glue the 
banding down at the corners leaving the banding long and 
glueing one piece right on top of the other. With a special 
45° jig to make a straight line, I cut through both pieces with 
a razor blade. With the warm palette knife I slide it between 
the two pieces, lift the top piece up and then remove the 
waste piece trapped under the mitre. I then dip the knife 
in glue, slide more glue under the pieces and hammer the 
pieces down again. The warm knife melts the glue as you 
pass it between the veneers so you can do the mitres a few 
minutes after hammering them down no problem.

Another good use for the palette knife is just to get glue 
in a crack that you’re trying to close up. Put lots of glue 
on the surface and work it into the crack with a really thin 
blade. 

Metalworking Files

I have come to believe that files are the woodworker’s 
best friend when it comes to hand shaping and smoothing. 
There are rasps for the real wood moving, but for smoothing 
nothing beats a regular file meant for metal. Think of a file 
as a thousand little planes all working for you at the same 
time! 

I’ll commonly use my mill bastard, the same one I 
sharpen scrapers with, to do fine smoothing on molded 
edges, especially on end grain. I use auger bit files which 
have a “safe” side that has no teeth to clean up the fillets on 
convex shells after they are unglued from their backboard. 

Pallet knives

Metalworking files

A fairly coarse mill bastard is great for cleaning up the 
piercing in chair splats. 

For the fretwork on a clock or fancy table gallery, a 
smaller triangular or square needle file is best and will get 
rid of any roughness in a hurry. 

Files are really good for smoothing fancy veneer bandings 
without catching and pulling out any of the components 
and also great for cleaning up the very outside corners of 
mitred draw corners without pulling pieces, which even a 
scraper can damage if you’re not really careful. 

You will need a good file card to keep your files clean, 
but other than that they’re pretty much ready to go. 
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Carbon Paper

I know that carbon paper may not be thought of as a tool, 
but I use it so often that I tell students it’s “carving paper.” 
The obvious use for carbon paper is to check to see where 
joinery is binding, and for that it’s perfect. Just push 
dovetails together with a piece of paper between them and 
the areas binding will show up. In putting in patches to fill 
holes I’ll either make the patch first and clamp it down over 
the hole with paper facing down leaving a map of where 
to excavate. Or I’ll put the paper over the hole facing up, 
clamp the patch block onto it, and get an exact impression 
of the hole to be filled. 

My favorite use is in carving to detect facets in a ground 
that needs to be smooth. In the illustrated example I’ve laid 
the carbon paper over a convex shell blank and rubbed it 
with a flexible piece of poster board or plastic. This leaves a 
clear map of the high spots and facets that need to be faired. 

This same method works really well for a concave dished 
area like on a Philadelphia type shell-carved drawer front 
where the smoothness of the roughing out is absolutely 
critical for the success of the next step. The graphite paper 
illustrated is the best. Keep some around and you will 
discover lots of uses for it. 

Punches

The first time I saw evidence of a punch that was 
definitely not a woodworking tool was on the posts of a 
carved Salem, Massachusetts bed. A small leaf punch like 
the one second from the right was used to texture the 
space between acanthus elements. I think the tool used was 
probably a bookbinder’s tool, but for some reason the shop 
used it where a series of dots would be more commonly seen.

In copying this post I made a similar punch, and then 
later filed a series of them for other uses on carving projects. 
I suppose that since punchwork is seen on colonial furniture 
from the 17th century on, it is technically a woodworking 
tool, but somehow I see it as an outsider that was invited 
to stay. 

Lots of punchwork is seen in texturing the hard to 
smooth areas in Rococo carving and also as a decorative 
element itself to accentuate carving motifs. I love it because 
it’s quick and decorative and it’s pretty easy to file any 
element you can dream up into the head of a nail. Illustrated 
are two leaves and two waffle punches with the small one to 
get into tight areas. 

Carbon paper

Punches

Rubber tubing

Rubber Tubing

What clamping tasks the spring-clamp array can’t do 
can usually be accomplished with a piece of rubber tubing. 
When I did lots of restoration, I was constantly ending out 
legs with long splices to get good glue surfaces. These I 
would usually clamp with a piece of rubber tubing wrapped 

continued on Page 94
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by Bruce Wedlock

The Eli Terry Pillar & Scroll Clock was the first shelf 
clock built in the United States. Eighteenth century 

clocks used wooden movements which were too deep for 
a shelf clock. Construction was limited to tall clocks. Eli 
Terry developed and patented a thin wooden movement in 
1816 and the Connecticut shelf clock industry was born. 
Terry also developed the concept of interchangeable parts 
to economically mass produce his movements a century 

before Henry Ford. Well known clockmakers Seth Thomas 
and Silas Hoadley got their starts as joiners building tall 
clock cases for Terry and subsequently were licensed to 
start their own businesses making this popular shelf clock. 
The next thirty years saw over a hundred thousand of these 
inexpensive clocks made and sold to homes throughout the 
country.

Building an Eli Terry 
 Pillar & Scroll Clock
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The original Terry clocks had a thirty hour weight driven 
movement which required a 32˝ high case. This clock is 
scaled to two-thirds that height as were later commercial 
models when eight day brass movements became available.

Building this clock requires a wide range of woodworking 
skills. The case work involves high precision as its many 
fitted parts are visible. Construction entails accurate 
milling several thickness of stock, resawing, applying veneer, 
spindle turning, cutting dovetails, routing mortises and 
edging, and scroll sawing. Many pieces are mirror images 
which can easily lead to careless error but the result is a 
period piece that is a joy to behold. 

This clock will incorporate a quartz movement which 
significantly simplifies the construction and reduces cost 
over the mechanical movement. Should you prefer to use 
a mechanical movement, be sure to obtain the movement 
before starting construction. Check the depth between 
the dial board and case back to ensure adequate clearance. 
Increasing the widths of the top, sides and base are the only 
changes necessary.

Note—The construction drawings and patterns for this 
project are available at gnhw.org/article/eli-terry-clock. They 
can be viewed online and printed letter size. Drawings can 
also be emailed to a print facility to obtain full scale C-size 
drawings. Links to these files are shown in this format— 
Assembly Drawing—throughout this article.

Materials

The original Terry clocks had a decorative grain on the 
door and scrolls as shown on the left clock (previous page). 
That clock is mahogany with zebrawood veneer. The right 
clock has no decorative veneer and is made in cherry. In 
either case, veneer is needed for the scrolls for a vertical 
grain direction and to strengthen the short grain. Applying 
the veneers as described in Veneering the Terry Clock is best 
done before starting the actual case construction. 

The project requires primary wood of 4/4  x 6˝  x 100˝ 
rough and a 6/4  x  3˝  x  24˝ to be resawn and milled as 
described in the Cut List file. Some 1/4˝ plywood and veneer 
are also required. 

Accurate tools are essential. For drilling you should have 
quality brad point bits and a 9/16˝ Forstner bit. If you don’t 
have a brad point bit set, then purchase the sizes you will 
need. Hardware and tools are listed in the Sources for Terry 
Clock file. 

Building the Case

Refer to the Cut List. The clock case consists of the 
base B, sides C, top D and battens E. Re-saw DE, mill 
the pieces to their final thickness and joint the edges. Rip 
1¾˝ for the legs M from CM and set aside. Mill a 1/4˝ deep 
chamfer on the four edges of CX, rip them off and set aside 
for the glass retainers X. 

Mill the base and top to their final dimensions. Refer 
to the Base, Top & Plinths drawing. Mill a 3/8˝ bull nose 
on the front and ends of the top before ripping to width. 
Do Not Rout the front and ends of the base. Fasten top and 
base with back edges flush and centered with double-sided 
tape. Matching pieces of blue tape joined with a drop of 
cyanoacrylate (CA) glue works very well. On the top lay 
out and simultaneously drill the two 17/64˝ through pillar 
holes in the front corners. Drill the 1/4˝ x 5/16˝ deep stopped 
hole in top for the center plinth. Do Not Drill the dowel 
assembly holes.

Refer to Left Side, Batten & Pillar drawing. Cut the 
sides C to 141/2˝ length. Select the front edges and mill a 
3/8˝ deep rabbet 13/16˝ wide in the inside front edge of each 
side. Mill a 3/8˝ bull nose on the front edges. On the inside 
of the sides, mill a 1/4˝ by 1/4˝ groove 8¾˝ down from the 
top and 1/4˝ in from the rabbet edge. Rip to 39/16˝ in width. 
Caution—Be sure to make both right-hand and left-hand sides. 

Mill a 1/4˝ round over on one edge of battens E and rip 
them to 11/2˝ in width. Do Not Cut the battens to length at 
this time. 

The assembly of the case is tricky because the sides do 
not align with any edge of the top or base. The dowel 
joint joinery with screw fasteners makes the repeated dry 
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assembly convenient. A Case Assembly Jig, made from ¾˝ 
MDF with P150 sandpaper on the sides, is worth the time 
to accurately position these pieces. 

To assemble the case, start by laying out the dowel and 
screw holes on the outsides of the top and base. Place one 
batten through the notches and the other past the end of the 
jig. Clamp the top to the jig’s end with centerlines aligned 
and back edge on the table surface. Position the case sides 
on the battens and against the top and clamp them to the 
jig. The assembly is now ready to drill the dowel and screw 
holes.

The concentric holes are of different diameters. Start by 
drilling the four 1/4˝ dowel holes ¾˝ deep into the sides. Drill 
the two screw holes 3/32˝ in diameter ¾˝ deep into the sides. 
Replace the top with the base and drill the corresponding 
holes. Note—these hole diameters are for straight shank 
#6  FHWS. If you use a different style screw, adjust the 
diameters. Ream the 1/4˝ dowel holes in top and base to 

17/64˝ to provide a smooth dry fit. Ream the screw holes in 
top and base to 5/32˝ and countersink for flush screws. 

Glue 1/4˝ dowels in the sides. The dowel diameter can 
be accurately sized by driving them through a metal drill 
gauge. Avoid undersize dowels as they result in sloppy joints. 
Screw the case assembly together using FHWS: #6 x 1˝ in 
the top and #6 x 11/4˝ for the base. Trim the dowels flush. 

Rout the front and sides of the base with a Whiteside 3212 
bit.

Lay out and cut dovetails on the battens. Lay out and 
cut matching dovetails in top and base and attach each 
batten to its side with three #4 x 1/2˝ brass-plated FHWS. 
Use a 5/64˝ pilot hole, enlarge the clearance holes to 1/8˝, and 
hand countersink the holes flush.

Building the Door

The door is held closed by a magnet with a key used 
to pull it open, so the drawing Door will be followed here. 
The instructions assume a veneered door. Directions for 
veneering the door are in Veneering the Terry Clock. 

When making an inset door, one usually constructs the 
door frame and then planes it to fit the door casing creating 
a uniform reveal. However, the veneer on the face of this 
door does not plane well. You can easily chip the end grain 
destroying the crisp edge appearance. To avoid this, rip the 
rails and stiles to their exact size, and then assemble them in 
the clock’s case to produce the uniform reveal.

The first step is to rip the 5/8˝ thick (veneered) N P Q 
door stock into four 7/8˝ strips. Set aside the remaining 
cross rail piece. The reveal is determined by the Brusso L-23 
hinge which is 3/64˝. The rails and stiles must be cut with 
45° miters precisely 3/32˝ shorter than the door case. Make a 
shim 3/32˝ thick as a gauge. Then measure the rail and stile 
lengths using story sticks and this shim. 

If you don’t have a jig for cutting perfect miters, take 
the time to make one. Avoid fudging with imprecise miter 
angles. It will mess up the door reveal. You can make a 
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miter jig to cut complementary angles for perfect miters in 
a few minutes.

The story sticks are now the precise length for the rails 
and stiles. In laying out the cut lines, center the veneer joint 
on the rail and stile lengths. Be careful to cut the miters in 
the veneer grain direction. 

To ensure the door is parallel to the case opening, 
assemble the door inside the case keeping the reveal 
uniform around the door. The bottom rail and left stile are 
held tight against the case with spring clamps. Wedges on 
the opposite pieces provide the clamping force on the right 
stile and top rail. The miter ends can now be manipulated 
to provide uniform reveal and flush veneer surface joints. 
This assembly results in a door that perfectly matches the 
case shape.

To complete this assembly, place some blue tape in 
the case corners to block squeeze out and apply a small 
amount of five-minute epoxy to the miter surfaces. Place 
it to minimize squeeze out into the case corners. Clamp 
the bottom rail and left stile pieces in place with spring 
clamps while you place the remaining pieces. Insert wedges 
in the top and right sides. Adjust the wedges to align the 
door parts to provide a uniform reveal and flush surfaces. 
Don’t push the wedges in too hard—just enough to hold 

the assembly. When the epoxy has cured, remove the door 
from the case.

The next step is to strengthen the miters by inserting 
1/8˝ thick splines in the door corners with the grain 
perpendicular to the miter. Using a spline jig and rip blade, 
cut the centered grooves and glue in the splines. These 
splines strengthen the door. The epoxy is just a temporary 
fastening for cutting the splines. Splines should just slide in 
gently. Do not force them. When the glue is dry, trim the 
splines flush using a trim bit on the router table. Planing is 
not a good idea as you will risk chipping the end grain of 
the veneer.

Rip the center door rail ¾˝ wide and dovetail it into the 
side rails. Position the rail so the dial opening in the door is 
a square. Finally rout the 1/4˝ x 7/16˝ rabbets inside the door 
openings for the glass and clean up the corners with a chisel.

 
Installing the Hinges

Install the door frame hinges first. The hinge mortise 
location is flush with the edge of the door with the hole 
diameter centered over the front edge of the door as shown 
in the drawing. Double-sided tape will hold the hinge 
accurately for outlining the mortise with a marking knife. 
The door clamped for routing the mortise is at the right. 

Using a 3/16˝ bit in a trim router, set the depth of cut to 
match the hinge thickness. Carefully rout the mortise near 
the knife lines and finish with a chisel. The finished mortise 
is shown at the right. Drill pilot holes with a centering bit 
and fasten the hinge with #4 x 1/2˝ brass plated screws. Save 
the hinge’s brass screws for final assembly.

Locating the matching hinge mortises in the base and 
top presents a precision measurement challenge. The 
solution is to not do any measurements but rather just put 
the door together with the hinges in the correct location. 
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Start by placing a strip of double-sided tape in the general 
mortise location in the base. Next, fasten the matching part 
of the base hinge to the door hinge with blue tape rolled 
sticky side out. This will keep the hinges in proper position 
with the door closed.

With the top removed from the case, we can now place 
the door in the correct position to locate the base hinge 
mortise. The door needs to be offset a bit in front of the 
rabbet and we need to establish the 3/64˝ reveal distance 
between the door and the case side. A piece of cardboard 
about 1/64˝ thick taped to the rabbet will offset the door, 
and a 3/32˝ steel rule will provide the uniform side reveal 
spacing. With these in position, slide the door down to 
press the hinge to the sticky tape on the base. 

When the door is now slid away, the hinge will remain 
attached to the base in the precise position required. 

Disassemble the case and outline the base mortise with a 
marking knife. Rout the mortise with the trim router and 
clean it up with chisels. Install the hinge in the base.

The same procedure is applied to mortising the hinge 
in the top. With double-sided tape on the hinge location 
on the top and the hinge parts positioned with tape, insert 
the door on the base hinge, add the spacers and slide the 
top firmly into position onto the dowels. Remove the top, 
outline the hinge mortise and rout it. Shorten the hinge 
screws into the top, so they don’t punch through, and 
install the hinge.

Plane a chamfer on the hinge side stile for swing 
clearance. You can now install the door and check for 
clearance on the lock side. Plane a bevel on the inside edge 
as required to provide the necessary spacing for the door to 
swing freely. Be careful not to plane the veneer. 

Installing the Lock

For this project the door will be latched using a magnet. 
We need an arrangement to hold the key for appearance 
and to pull the door open. This construction is illustrated 
in the Door drawing.

Begin by laying out the location of two holes on the 
front of the left stile 7˝ and 71/4˝ from the bottom and 3/8˝ 
from the edge. Next drill a 1/16˝ through pilot hole at the 
71/4˝ location. From the back of the stile enlarge the pilot 
hole with a 9/16˝ Forstner bit, 3/8˝ deep. From the front 
enlarge the pilot hole to 7/32˝ and drill a 5/32˝ hole at the 
7˝ location 1/2˝ deep. Complete the keyhole opening with 
a fret saw.

To hold the key, we need a 3/32˝ steel post. This is held 
in a 9/16˝ dowel 3/16˝ thick. Fashion the 3/32˝ post from 1/2˝ of 
the shank of a 3/32˝ drill. Since the drill is hardened, heat the 
area to be cut red hot with a torch and let it air cool. Then 
cut it with a hacksaw. Attach the post into the center of the 
dowel with CA glue. Glue the dowel in the stile, centering 
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the post in the keyhole. File off the small tip on the key, 
insert it into the keyhole and check the rotation.

The door is latched by a pair of 1/4˝ rare earth magnets. 
Drill a 1/4˝ hole in the back of the left door stile 3/16˝ from 
the outside edge and 9˝ up from the base. The depth should 
be the thickness of the magnet. Drill a matching hole in 
the left side stile. To insert the magnets, first put them 
together and mark the outside ends with a magic marker. 
The marked surfaces will go into the holes ensuring they 
will attract. The easiest way to insert a magnet is to attach 
it to a flat blade screwdriver with the marked surface out. 
Put a bit of CA glue in the hole and press the magnet in. 
The magnets should be a hair proud so their surfaces touch. 
Install the door and check the latching using the key to pull 
it open.

Plinths and Caps

The plinths and caps are multiple pieces of the similar 
dimensions shown in Base, Top & Plinths. Start by cutting 
a 6˝ length from the 6/4 stock and rip it in half. Mill one 
piece to a 11/8˝ square cross section for the plinth caps 
and crosscut pieces H 1/8˝ in thickness. This is best done 
using an adjustable stop block on a cutoff sled to prevent 
the small pieces from flying away. Three caps are required 
but cut a couple extra just in case. Mill the remaining 
pieces to a 7/8˝ square cross section for the plinths. Cut 
four pieces U 1/4˝ thick and two pieces 5/16˝ thick from the 
second piece for the pillar base and capitals. The 5/16˝ pieces 
are for fitting the pillars should they be turned a bit short.

Mill 1/4˝ deep grooves for F and G in the remaining two 
pieces as shown in Base, Top & Plinths drawing. If you make 

the plywood choice for the scrolls, cut the mortises in the 
plinths and legs to match the plywood thickness. Start 1/8˝ 
from the edge and work the width to the thickness of your 
scroll stock. Don’t make the grooves too tight because of 
the short grain—make an easy slip fit. Cut two F pieces 

13/16˝ long and one G piece 2˝ long.
The drawing shows various diameter holes drilled in the 

F, G, H and U centers. It is important that the holes be 
exactly centered, or the misalignment will be very apparent 
to the eye. To that end, use a V-block on the drill press 
to exactly center the holes in multiple pieces. Mill a small 
countersink on the 1/4˝ plinths to mate with the pillar beads 
ensuring a tight fit.

Pillars

The pillar turning is shown in Left Side, Batten & Pillar 
drawing. There are two critical measurements in this 
turning. The distance between the ends of the beads shown 
as 14˝ in the drawing should actually be the exact distance 
between the top and base of the case less the thickness of 
two 1/4˝ U plinths. Otherwise the pillar will either be loose, 
or the top won’t seat tight on the sides. To measure this 
distance stack two plinths on the base and set the exact 
distance to the top with a story stick. Use this to locate the 
outer edges of the bead turnings. 

The second measurement is the diameter of the 1/4˝ dowel 
ends. These are best measured with a jig made from two 
pieces of wood clamped together and drilled 17/64˝on the 
seam. Turn the dowel ends until the jig just fits smoothly. 

Now check the fit of the pillar and plinth assembly to 
the case. If the pillar is a bit long, sand the bottom plinth to 
achieve the fit. Should it be too short, replace the bottom 
plinth with the 5/16˝ plinth and sand to fit. If there is a 
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need to increase this thickness a small amount, glue a piece 
or two of veneer on the bottom plinth’s bottom surface. 
With the fit correct, glue the plinths to the pillars with the 
chamfers against the beads. 

Scrolls & Feet

Directions for veneering the scrolls are in Veneering the 
Terry Clock. As an alternative to veneering the scrolls, 1/4˝ 
hardwood plywood can be used. The initial milling of J K L 
for the scroll layout is also described there.

The drawings for the various scroll pieces are shown in 
the Scrolls & Feet drawing. The pattern outlines are shown 
in Scroll Patterns. Attach the patterns with repositionable 
spray adhesive to the (veneered) substrates as shown at the 
right. Cut the scrolls’ straight edges on the tablesaw. The 
bottom scroll has three arcs of ¾˝ diameter, one in the 
center and one at each end. Drill these first with a Forstner 
bit, then scroll saw the patterns and finish shaping by drum 
sanding. 

The feet are shown in Scrolls & Feet drawing. Mill the 
1¾˝ wide stock, ripped from C when building the case, to 

1/2˝ thickness. Fasten two layers with double-sided tape and 
attach the foot pattern. Cut and sand to shape. The curved 
end shape is sanded on a drum sander, fairing the curve 
with the arc at the end of the bottom scroll. 

A 1/4˝ mortise for the bottom scroll is milled 1/8˝ in 
from the front inside ends of the legs. Lay out with the 
mortise length matching the scroll tenons. Drill the waste 
and carefully pare to an easy fit. The short grain is very 
fragile so clamp a supporting piece during paring. Drill and 
countersink the 5/32˝ holes for the #6 x ¾˝ screws and fasten 
the legs to the base 1/8˝ in from the front and sides. 

With the top plinths installed on the dowels, trim the 
scroll tenons for easy fits in the plinths and leg mortises. 
Mark the location where the tenons enter the plinths and 
legs and rout a 45° half-thickness chamfer on the curved 
back edge of the scrolls up to the tenon entry marks. After 
chamfering the back edges of plywood scrolls, the grain 
edge can be dyed to minimize the ply appearance. 

Miscellaneous

The back panel is 1/4˝ primary wood plywood, 9˝ x 141/2˝ 
cut to fit the back opening exactly. Fasten with six #4 x 1/2˝ 
brass plated screws. Drill 5/64˝ pilot holes, ream 1/8˝ clearance 
holes and hand countersink the screws flush.

Glue the 1/8˝ caps centered on the plinths using the 
finials as clamps.

The glass is fastened with the glass retainers X milled 
at the start of the construction. Miter the ends to fit the 
door openings. Drill and countersink two 5/64˝ holes in each 
retainer 2˝ from the ends of the long pieces and 11/2˝ from 
the ends of the short pieces. These holes are offset as shown 
in the Door drawing to prevent the screws from touching 
the glass plates. With the glass in place, fasten using #1 x 3/8˝ 
flat head brass screws.
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around the length of the splice. It’s amazing how much 
pressure builds up with each turn of the tube, and it doesn’t 
leave any marks on the work. 

I would sometimes drive some small brads into the 
inside face of the joint, then nip them off just leaving 
enough to grab the other side so the joint wouldn’t slide. In 
the image you can also see a bicycle tube cut up into narrow 
bands. These bands can be very handy in clamping delicate 
and hard to grab pieces while the glue sets and the width 
dictates the pull you can get from them.

A good way to get ideas for crossover tools is in catalogues 
from other trades such as musical instrument making and 
sewing. A student once showed me a special iron used for 
smoothing ruffles that is fantastic for veneering! I never 
would have guessed that the fabric store would be the 
source for such a great woodworking tool. Evidently, white 
lead for mechanical pencils is also available at the fabric 
store. I never would have thought to look there. So keep a 
lookout in unrelated fields. You can’t imagine what might 
be there! 

The lower glass panel is traditionally reverse painted. 
Acrylic paint works well. A pattern for a typical boarder 
and pendulum window is in Painted Glass Circles. Google 
Eli Terry Clocks for examples of pictures on these clocks.

The keyhole escutcheon is made from an old ivory piano 
key. The ivory key should release from the piano part by 
boiling in hot water. The ivory key is then fastened to a 
piece of 1/8˝ plywood with hide glue and the escutcheon 
pattern fastened to the ivory with replaceable spray 
adhesive. Precisely drill the 3/16˝ and 1/8˝ holes with a brad 
point bit and complete the opening with a fret saw. Cut 
apart and shape the escutcheons on a disc sander with a 
zero-clearance plywood table. Use this assembly to lay out 
and cut the escutcheon mortise on the door. When the 
plywood fits, remove the ivory by heating in hot water and 
fasten in place with a drop of CA adhesive. This can be 
done after the finish has been applied.

Finishing is better done before assembly. Tape the scroll 
tenon ends to block the finish. If you wish to fill the grain, 

water-based clear Aqua Coat clear gel filler is a good choice. 
Shellac or water-based General Finishes gloss Enduro-Var 
urethane work very well. 

Assemble top plinths and scrolls with a drop of CA glue 
and tape in place. Fasten the scroll assembly to the top with 
a few 1/2˝ 23-gauge pins. Install the finials.

The file Patent Clocks.docx is a Word file copy of the 
original label that was glued to the inside back behind the 
painted glass. Edit it for your name and location, print, 
trim and paste it inside your back.

Movement Installation 

Mill 1/4˝ plywood 81/4˝ square for the dial board R. Install 
in the case and locate the center of the top door opening 
for the clock axis. Drill a 5/16˝ hole. Print Clock Dial on 
light card stock or parchment paper and mount the dial to 
the dial board with a permanent coating of repositionable 
spray adhesive. Attach the quartz movement and align the 
minute hand location for the 12 o’clock strike by slight 
rotation of the movement. Fasten with #4 x 1/4˝ pan head 
steel screws. Install the dial assembly in the case and cut the 
pendulum to length for the window opening.

Conclusion

Credit is due Burt Ouelette who provided numerous 
suggestions to improve construction and to Bill Barrett for 
editorial comments. Enjoy your reproduction of a famous 
Federal period clock. 

Woodworking Tools That Aren’t—continued from page 86
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by Mike Cyros

We have an on-going debate amongst my extended 
family and good friends. The simple point under 

debate is “Can we period furniture makers who strive for 
period accurate furniture designs and details call what 
we do as creative?” I am in the minority when I state my 
position that reproducing furniture using traditional design 
elements from a particular period or style of interest is 
more of an engineering feat than a creative endeavor. Sure, 
we can decide on the choice of woods used, final design 
and dimensions and which elements of the period to be 
incorporated into the furniture being made, but to me, it 
feels like completing a multiple-choice quiz rather than 

an open form essay. My position is simply driven by the 
definition of the word “creative” which specifically excludes 
something that is imitated.

I recently completed several projects which were all 
designed and constructed using elements and techniques 
commonly applied to period furniture of the American 
Federal period. Citing from Wikipedia “Federal furniture 
refers to American furniture produced in the Federal period 
which lasted from approximately 1789 to 1823…Pieces in 
this style are characterized by their sharply geometric forms, 
legs that are usually straight rather than curved, contrasting 

Creative Inlay

Making a Piano Keyboard Banding
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veneers and geometric inlay patterns on otherwise flat 
surfaces.”

One project in particular was a piano bench that I 
created for my daughter to commemorate her graduation 
from the University of Pennsylvania. Rather than “imitate” 
typical inlay patterns to adorn the traditional tapered and 
cuffed bench, I aimed for something that is indeed creative, 
but still in fitting generally with the Federal period furniture 
designs. 

Specifically, I created oval inlays for the legs based on 
the treble clef musical notation symbol and a banding 
inlay simulating the look of a piano keyboard. As I have 
never seen these elements utilized on furniture before, this 
qualified for me as a creative design. I also made an inlay 
out of holly and red and blue dyed veneers in the shape of 
the University’s shield which is the centerpiece of the seat 
top. The most challenging element to create was the piano 
keyboard banding which is the subject of this article.

Piano Banding
As with most bandings, visualizing what you would 

like for a banding is the easy part. The real challenge is 
in figuring out how to produce the banding. Typically 
decorative bandings for furniture are made in a two or 
three step process of cutting small geometric patterns, 
gluing them into longer strips, often cutting them again, 
rearranging them into a final pattern and then sandwiching 
them with contrasting edge defining veneers. 

There are many great videos and tutorials online 
explaining the process of making bandings. Two of my 
favorite videos that I have purchased for learning that process 
in general are Rob Millard’s Marquetry, Veneer & Inlay for 
Furniture Makers and Steve Latta’s Fundamentals of Inlay: 
Making Ornamental Bandings. I highly recommend both 
of them.

The idea and subsequent design of a truly unique banding 
is indeed a creative process. I started this by taking a photo 
of an actual piano keyboard and then experimenting with 
sketches on graph paper to produce a geometric pattern 
that I would be able to create out of wood with repeatable 
and manageable dimensions. 

The trickiest part of this banding was to come up 
with a way to insert the black keys into the white keys. 
To do that, I envisioned using my tablesaw’s thin kerf 
blade (Forrest Blades, Ultra Thin Kerf 0.80 5/32˝) to cut 
grooves into the white keys. In that case, it meant that one 
dimensional element was fixed—black keys at 5/32˝. 

I then placed the graph paper next to the actual photo of a 
keyboard (Photo 1) to layout an appropriate representation 
of a keyboard to fit that geometry to a design that was 
scaled proportionally. My simple sketch can be seen in 
Figure 2 where you can see that I used a scale of one block 
equals 5/64˝ and then used the blocks on the graph paper to 
approximate the proportions of an actual piano keyboard.

Wood Species
Next came the decision of what to use for the wood 

species for the keyboard banding. My first choice was 
the obvious—holly for the white keys and ebony for the 
black keys. Also, I needed to come up with a way to add 
a little separation between the white keys so that each key 
would be contrasted separately after the glue-up. That was 
accomplished with very thin layers of dyed black veneer 
(approx. thickness 1/42˝). 

As I started to stack those woods, I quickly saw that 
it created a very high contrast banding, and given that it 
would be 1/2˝ wide, I felt it would be too much contrast 
and take emphasis away from the University shield inlay 
centerpiece and the graduation year stringing inlay. So I 
decided to use clear maple and walnut for the contrasting 
key colors.

1 2 3
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The Plan
The key to making successful banding is to plan out the 

geometric construction of the elements and at first it was a 
challenge to envision a way to do it. Usually this starts by 
breaking down the pattern into repeating elements. With 
a piano keyboard, it is obviously one full octave on the 
keyboard which is seven white keys with five black keys in 
repeating three and two patterns. 

So I began the process of precisely milling and 
thicknessing seven pieces of maple and cut seven similarly 
sized pieces of black dyed veneer for the key spacers such 
that the total combined thickness of one maple white key 
plus the thin black veneer spacer equaled 5/32˝ as shown 
in the graph paper layout. You can see the resulting set of 
maple and black spacer veneer in Photo 3. 

In that photo you can see that I left extra length on 
the maple stock on both ends to allow for the eventual 
end snipe caused by the planer and thickness sander. I 
subsequently trimmed off the excess on both ends to end 
up with a uniform stack. 

Glue Up
In Photos 4, 5 & 6 I started the glue up process using 

standard white glue. White glue in the production of 
bandings has the advantage of a quite long open time 
without much compromise on the bond strength.

Clamping the glue up as you can imagine is a messy 
affair. To accomplish that I utilized a banding clamping 
form as suggested in the earlier referenced Steve Latta 
banding DVD which is simply constructed out of ¾˝ MDF 
(Photo 7). Any surfaces that might come into contact with 
the banding and glue are covered in clear packing tape to 
ensure that the glued-up stack doesn’t bond to the clamping 
press. Photos 8, 9 and 10 show the stack placed into the 
clamping press which helps to keep it all aligned. Then the 
clamping caul is applied with plenty of clamps to exert a 
high amount of pressure evenly across the entire stack. 

As there were so many surfaces with glue in this stack, 
there was a significant amount of squeeze-out and a 
minimal amount of air space for drying, so I left everything 
in the clamps for a full 48 hours before unclamping.

Once removed from the clamps, all of the dried glue 
squeeze out was removed and the final stack was planed 
perfectly square. The ends were cut square as well. You can 
see part of that process in Photo 11.

I now had a full block of white keys. As my block/stack 
was quite wide, I had allowed the opportunity to insert a 
set of black keys into both edges of the block. To begin this 
next step, I milled a set of 5/64˝ thick walnut stock to the 
same exact thickness as my thin kerf tablesaw blade. I then 
cut the correct depth saw kerf thick dados into the edges of 
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the key blocks at the precise locations where the black keys 
are located in the piano keyboard. 

In this case, a picture is worth a thousand words. 
Photo 12 shows the process of cutting those kerfs on one 
side of the block. Photo 13 is a closeup of the same process 
on the second side of the block and then in Photo 14 you 
can see a view from the end of the white key block with the 
dados cut to receive the walnut black keys into the assembly.

There was more glue and clamping to ensure a tight fit 
while making sure that the walnut inserts were fully seated 
into the dados. I knew that too much glue would cause a 
problem with being able to fully seat the keys, so I used 
my best judgement on a light coating of glue inserted with 
a glue syringe applicator into the kerf rather than on the 
walnut as there is no easy path for squeeze-out of excessive 
glue (Photo 15).

After sufficient drying time, I again trimmed and hand 
planed square the faces and ends of the full octave keyboard 
stack (Photo 16).

The key outcome was now that I had two back to back 
sets of one octave of keys when viewed from the ends of the 
stack (Photo 17).

Completed Banding
Now, you can finally see the keyboard starting to take 

shape! I ripped the keyboard stack in half, bookmarked the 
two resulting pieces which now gave me two full octaves of 
the keyboard when edge glued together (Photo 18).

To complete the banding, all that remained was to slice 
off roughly 11/4˝ thick blocks of double-octaves of keys. 
Why one-and-a-quarter inch? The main reason was because 
I wanted to yield a piece of banding that was 32˝ long which 
would be enough length to run a single piece of banding 
along the full length of the bench top. So I calculated the 
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number of octaves required and then divided that number 
by the total length of the stack I had. I also allowed for the 
saw kerf waste of each cross cut double-octave. That told 
me the maximum width of cross cut blocks to yield enough 
to reach 32˝ when laid end to end.

I then edge-glued those pieces (Photo 19). I subsequently 
completed the banding sandwich with nicely contrasting 
holly and purple heart veneer to set off the keyboard from 
the background into which it will be inlayed. 

That is again glued in the banding glue press (Photo 20). 
When hand planed the full 32˝ banding really looked 
amazing (Photo 21). A 1/32˝ thick banding can then be 
sliced off of that final sandwich on a well-tuned bandsaw 
(Photo 22). That gives me enough banding to surround the 
bench top.

Installation
The most exciting part was inlaying the banding into 

the surface of the bench top, but I had to overcome one 
last challenge—decide how to miter where the banding 
comes together in the corners. I used my cabinet scraper as 
a mirror to help me decide where to make the miter cuts 
and the process was complete (Photo 23)!

In the end, it was not only the most creative but the 
most complex element of the entire piano bench design. It 
is something that is truly unique that I hope serves many 
generations and will see lots of use over that time. In the 
end, I couldn’t bear to throw out those fine shavings that 
collected between bandsaw passes (Photo 24). My wife 
hopes to make something creative out of those shavings in 
the future. 
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Arches Console Table

by Bob Couch

the

The design is based on a sofa table I designed and built 
in 2015 as a donation to the Upper Merrimack River 

Advisory Council for their annual raffle (Photo above). I 
had wanted to design a piece with bent laminations for 
some time. I was pleased with the result so I have been 
planning to build a new version ever since then.

This article will discuss the finer points of building the 
table base. The new version has three bent laminations 
instead of just one with a small drawer saddled between 
them. 

I built this table for our house and based on where 
we intend to use it. This new version is a larger size 
and a bit taller than the standard console table at 
18˝ x 48˝ x 34˝ (Drawing 1).

Materials

The first version was built with a Honduran mahogany 
base and a curly maple top. I really liked that combination 
so I’ve used the same materials this time. However, because 
I needed 16/4 mahogany, I was unable to find Central or 
South American mahogany given my time constraints, so I 
had to settle for African mahogany this time. I was able to 
get the entire table base out of one piece of lumber.

Drawings

My design process almost always starts with sketches in 
my sketch book, then to scale drawings and finally full size 
drawings. This project was no exception. Bent laminations 
require a full size drawing in order to create the template 
and bending form (Photo 2).



101Guild of  New Hampshire Woodworkers

Bent Laminations

The outside curve part of my form template was made 
right from the full size drawing and then a stack of ¾˝ 
MDF was built up one piece at a time using a flush trim 
router bit (Photo 3). The form was covered with packing 
tape, waxed and screwed down to a taped and waxed sheet 
of ¾˝ ply. The form requires two parts—the inner curve 
and outer curve. The outer curve can’t be built until the 
bent lamination material has been prepared because the 
radius of the outer curve is the inner curve radius plus the 
final thickness of the lamination material. You really need 

to know how thick your lamination is before you create the 
outer form (Photo 4).

Because of the joinery required at the ends of the bent 
laminations, I created a 3˝ flat area at each end of the 
bending form. The fact that the lamination is flat at each 
end for 3˝ is really unnoticeable but provides a flat surface 
that can be used to register jigs for positioning the material 
while cutting the joinery (Photo 5).

I chose to use Unibond 800 for the laminations glue 
up. However, you can use Titebond III as well. I left the 
glue up in the form for a full 24 hrs at 70°F. It usually will 
come out of the form with little to no spring back but it’s 
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very important that you check for this and lay the piece 
on top of your drawing to verify. If it does not come out 
exact, or very close, you should redraw your drawing as this 
will affect everything else in most cases. Spring back can be 
affected by the thickness of your lamination strips and the 

° of bend you are making. You should be able to pull the 
stack around the form with a minimal amount of effort. If 
it seems hard, you should make your strips thinner.

Before resawing your material, make sure your bandsaw 
has a sharp blade and is tuned to make straight cuts against 
a fence. I have grown to really trust the Wood Slicer blades 
from Highland Woodworking. 

Your stock will have to be much thicker than the final 
laminated thickness. Start with a jointed surface and make 
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your first pass. Joint the face of the cutoff and make your 
second pass and so forth. I keep all of the resawn pieces in 
the exact order then run them through my drum sander to 
final thickness. Keeping the order will make the lamination 
look like it was a solid and bent piece.

Legs

My leg design is a double curve starting just below the 
lower stretcher. In my case, I used the same curve in both 
directions so only one template was required. Just as in the 
case of the bent laminations, the leg template was pulled 
right from the full scale drawing.

Once the stock has been prepared and you have decided 
grain direction etc., use the template to draw the profile 
directly on two adjoining sides of the material. This is the 
time to do your joinery.
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Bandsawing

One tip I like to use is to leave the material an inch 
or two long on the bottom of the leg. When you leave it 
long, you can bandsaw down your reference lines and stop 
just past your intended length, shut off the bandsaw and 
back the blade out and continue with your other cuts on 
that leg repeating the same procedure. This avoids taping 
your cutoffs back onto your work piece for subsequent 
cuts. Once your four cuts have been made, you can cut the 
leg off at or near your desired length to remove the waste 
material (Photo 6).

Shaping the Legs

Once the legs are sawn to your lines and trimmed, it’s 
time to shape them to your template lines using a spokeshave 
and block plane. Once you have the legs to their final shape, 
you can call them done. 

However, I chose to shape the legs further by “pillowing.” 
Pillowing is creating a slightly curved surface on one or 
more sides of the legs. That’s done by drawing a line down 
the side of each leg side (in my case only 1/6˝-1/32˝) and then 
using a spokeshave to create the slight curve (Photos 7 & 8).

Finishing

I will always pre-finish any suitable parts of a piece 
anytime I can. I’ll tape off all the joinery after surface prep 
and take it through final finish or as close to final as possible 
prior to glue up. This makes glue cleanup very easy and 
prevents the need to try and do a good job of finishing in 
tight spaces (Photo 9). 

Final Assembly—Pre-glueup

Leg Joinery

Top Stretchers
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There are many facets to 
shop safety and probably 

the most important is attitude. 
As many of us know there 

are numerous ways to get hurt 
in a shop, be it sharp tools, 
heavy items, trip hazards or 

just poor lighting. I recently was reminded of how there is 
no one size fits all shop. A friend visited my shop this past 
weekend and he commented on how different my one-stall 
garage workshop was from his similar sized workshop. My 
shop is somewhat organized but at any one time there are 
probably multiple projects in process.

There are many ‘important’ things to consider within 
a shop—egress (entry and exit) in case of an emergency, 
lighting, wood storage, fire extinguisher, electrical service, 
trip hazards, ventilation, flammable storage and even wood 
toxicity.

Tool Storage

Tool storage is on the top of my list as when I introduce 
a new turner I show them how sharp the various tools are 
before we even begin turning. Reminding them that they 
need to keep the sharp point of the turning tool pointed 
away from them and also that they need to ensure the tool 
does not roll around once it is put down.

I do a lot of small turnings so my turning tools are 
typically small in nature. I have a roll-around tool chest 
with partitioned drawers for my tool storage. How you 
store your tools is your personal preference. Remember you 
are more likely to get hurt using a dull tool than a sharp 
tool as you will push harder on the dull tool.

Lighting

Lighting is one of the more important items as poor 
lighting impacts your ability to really see what you are 

doing. Less than adequate lighting can cause you to trip 
over items that might have fallen on the floor. I recently 
changed my overhead lighting to LED ‘fluorescent’ type 
fixtures. The first thing I noticed was how much brighter 
my work area became. The second item I noticed was the 
dust and wood chips that had been pseudo hiding with my 
previous lighting system.

Articulating lamps are also a great asset as they allow 
you to direct the lighting to where you want it. In my shop 
these have also been upgraded to use LED bulbs.

Lumber Storage

Lumber storage is a multi faceted issue. All of us want 
easy access to our wood but storing lumber to allow for 
easy access is sometimes a daunting task. You do not want 
to store the wood in direct contact with concrete be it a 
floor or even a wall as the wood will draw moisture from 
that contact. Depending on the size of your treasure trove 
of soon to be used wood, you can pile it on lumber racks, 
industrial wire shelving, or stacked somewhat neatly on 
sleepers.

In the recent years I have been the recipient of some 
unique burls, crotch and other too good to use in just 
any project wood that await the inspiration to become 
something of beauty. The main point is to keep the wood 
up off of the floor and to allow for air circulation around 
the wood to prevent mold and mildew damage.

While the majority of us seal the end grain of green 
wood, we also need to identify what type of wood it is. I 
have been to numerous wood swaps where people have 
traded away wood as they had no idea as to the actual wood. 
After writing a book on the Meanings of Wood, I have found 
recipients of my turned items very interested in the spiritual 
meanings associated with the particular type of wood used 
in their item.

Shop Safety

by Tom Mikulis
mikuliscrafts.com



105Guild of  New Hampshire Woodworkers

Fire

Fire extinguishers are an item we all hope we never have 
to use but should have within our shops. If you have an 
extinguisher that has plastic handles, relegate that to some 
other place in your house. A shop extinguisher should have 
metal handles as they do not break. Plastic handles can 
become fatigued over time and actually break if handled 
too roughly.

If you have a dry chemical extinguisher, when was the 
last time you inverted the extinguisher and actually heard 
the dry chemical within the extinguisher slide from one 
end to the other? The single most common problem when 
using a dry chemical extinguisher is that over time the dry 
chemical will settle on the bottom and when the operator 
goes to use the extinguisher, they only get a burst of the 
propellant without the benefit of the dry chemicals.

After ensuring the dry chemical within the extinguisher 
free falls, the pressure gauge should be checked. If the 
extinguisher has too low of a pressure indication or the dry 
chemical does not free fall even after rapping the side of the 
extinguisher with the palm of a hand then the extinguisher 
should be serviced.

Depending on the finishes you use, a CO2 extinguisher 
might be nice to have on hand. Remember to aim the 
extinguisher at the base of the fire not at the top of the 
flames.

Electrical

The first and foremost electrical tip is—Do not overload 
outlets! Ensuring a proper amperage outlet will prevent 
the overheating of the wires and will actually help your 
equipment operate properly. Use of extension cords should 
be kept to a minimum and if used, then they should be 
large enough to prevent line loss and subsequent premature 
motor burnout. Do not use a two wire extension cord to 
connect a three wire tool to an outlet as this will disable the 
ground safety wire. Extension cords are a temporary fix so 
be sure to disconnect the cord when done to help remove 
a trip hazard.

Trip Hazards

Trip hazards can be something as small as a pencil 
dropped on the floor or a log awaiting inspiration. A 
neighbor of mine absent-mindedly stepped on a dropped 
pencil causing him to temporarily loose his footing. When 

he put out his hand to catch himself he hit the blade on his 
tablesaw thereby loosing his little finger on his right hand. 
A human hand can slide relatively easily under a blade 
guard of an older tablesaw! 

Extension cords running on the floor are another easily 
remedied problem.

 
Ventilation

Ventilation can be as simple as opening a door to allow 
fresh air to enter the shop. In my shop I actually removed 
a pane of glass from one of the casement windows and 
installed a louver vent so when I open my garage door I get 
a circulation of fresh air.

If you are applying any type of finish give the label a 
fast once over. All chemicals, be they glues or finishes have 
what is called MSDS sheets that are available from the 
manufacturers web sites. These sheets will show the safety 
required for proper use of the item. Some chemicals react 
with other chemicals within a shop. Remember an oily rag or 
a finish soaked rag is potentially a spontaneous combustion 
waiting to happen. Remove these from your building to 
air dry outside or have an approved flammable disposal 
container to put them into. If using CA (Cyanoacrylate 
Adhesive), remember that if you can smell the adhesive, you 
are already breathing in the fumes. When using CA glue 
keep yourself safe by using plenty of ventilation either by 
having a fan draw the fumes away from you or by using the 
glue in an open space.

Flammable Storage

Flammable storage is a major issue with insurance 
companies. If you have a fire within your shop, the various 
volatile cans of finish can actually become projectiles. A 
spray can of varnish or similar liquid, when in a fire, can 
actually explode as the plastic at the spray end melts due 
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to the heat of the fire. Remember also to not use a spray 
can of any flammable liquid or gas around open flames. As 
I mentioned earlier, dispose of oily or finish soaked rags or 
paper towels in a safe and environmentally proper method.

Wood Dust

Wood dust can be mitigated by using a dust collector, air 
filtration system, and a dust mask. Each has its own benefits 
while combined will offer the maximum protection to you. 
If using a two-stage dust collect, remember the filtration 
does not capture all of the dust so it is best to house the dust 
collector outside of the actual shop be it in a separate room 
or a detached shed. An air filtration system does best if 
located with its intake facing the tool and along an outside 
wall but not mounted to the wall.

A simple dust mask covering the mouth and nose needs 
to be at a minimum a two band mask as a single band is 
typically designed for nuisance protection.

A powered dust helmet is the best for actually protecting 
the operator. Remember all these items need their own 
maintenance to ensure the filters are operating properly. 

Wood Toxicity

Last but not least is wood toxicity. As an entry level wood 
turner, my first thought when viewing a piece of wood was 
basically what I could possibly make with it, thinking along 
the lines of coloration, grain and hardness. Little did I think 
about the actual hazards this piece of wood might pose to 
me.

Years ago I was given some unique exotic wood for my 
use. In trying to find any information about this particular 
species of wood, I found out that it is prone to causing 
NPC in humans. Being inquisitive I researched NPC only 
to find out that this particular abbreviation stands for Nasal 
Pulmonary Cancer!

Having well over 150 different types of exotic woods in 
my ‘stash’ I started on a quest to find out about the safety 
issues pertaining to what is in my inventory. Most people 
do not realize there are just over 3,100 common names of 
wood either growing in North America (including Hawaii) 
or authorized for importation into the United States. I have 
been working with a dermatologist, a gastroenterologist 
and also a cardiac care specialist to put all of the various 
pieces of available information concerning wood toxicity 
into one document.

While not all people have the same reaction to the wood 
dust, sap, splinters or oils, remember some woods have a 
cumulative effect where you might work with a particular 
type of wood for years only to find out now you are sensitive 
to it. 

The typical woodworker can go years without any major 
issues, but ultimately if they were working without a dust 
mask they will acquire breathing issues as once the wood 
dust settles within the lungs there is no way for modern 
medicine to remove the accumulated dust.

Working with spalted wood adds another dimension to 
this issue as the spalting is caused by fungus growing in 
damp wood. If you are a normal human, your lungs will 
provide the damp environment and you will be adding 
the wood dust thereby creating a medical problem. Most 
woodworkers do not realize that OSHA has an air born 
wood dust standard for commercial work spaces. The 
OSHA standard works out to approximately a teaspoon of 
air born wood dust in a standard one car garage!

A few examples of the effects that some woods have on 
humans are…

• Abale has a toxic effect on humans causing eczema 
when touched. 

• Wood from pitted fruits (Apricot, Nectarine, 
Peach, and Plum) contains cyanogenic glycosides 
which release cyanide when ingested.

• All parts of the Horse Chestnut tree are 
considered cytotoxic.

• Some species of Ebony can cause conjunctivitis 
(Pink Eye).

• Iroko has been known to cause HP 
(Hypersensitivity Pneumonitis). The list goes on 
and on. 
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Mike Cyros Newburyport, MA

Traditional One Drawer Federal Period Stand—Years 

ago when I served as the leader of the Guild’s Period 

Furniture Group, I led a year-long series of project 

meetings to look in depth at the history, design, 

construction and embellishments of a traditional 

Federal-era one drawer stand. 

We had guest speakers and demonstrators including 

Mike Dunbar (history and design), Freddy Roman (table 

joinery and creating bandings), Al Breed (hammer-

veneering and cock-beading a drawer front) as well as 

Tommy MacDonald and Eli Cleveland (creating a sand-

shaded oval fan inlay). Each member was encouraged 

to create full sized drawings to aid in the layout of 

joinery and build their table at their own pace. Due to 

a heavy work travel schedule, my table design sat in 

pieces in my shop for years until recently when I had 

some extended time off to finally complete my table. 

We went together to Highland Hardwoods in 

Brentwood, NH for one of the meetings to select and 

purchase wood for our projects. These tables would 

have been traditionally constructed of mahogany, but 

curious to try out one of the newer woods being sold 

as mahogany substitutes, I chose to use Sipo (also 

known as Utile) that day for my project. 

It was easy to find quarter sawn 6/4 stock for the legs 

and very clear ribbon striped 4/4 stock for the top 

and sides. Secondary wood was used for the drawer 

guides, sides and back, and I chose to use aromatic red 

cedar for the drawer bottom. The banding is end grain 

Zebrawood sandwiched between dyed black veneer 

and holly, and the oval fan inlay is made from curly 

sycamore in a field of rosewood bordered by holly. 

Member Gallery



Jeff Lind South Berwick, ME

Boger Chair—A customized adaptation of 

the Morris chair with five position reclining, 

curly cherry, black leather, sprung seat and 

latex cushions.

James Allen Groton, MA

English Style Garden Bench—60˝ wide made 

from douglas fir. Joinery is all mortise and 

tenon. The diamond pattern insert is half lap 

assembled. Finished with boiled linseed oil 

with three coats of spar varnish. 

Assembly of the base unit was challenging with 

the end arm units assembled and glued. I have 

found that having a second person available 

for this process is the only way to get this done. 

I originally made this for my wife’s parents 50th 

anniversary over 25 years ago. It now resides 

on our front porch. Since then I have made and 

sold 12 more to customers in our area.

Claude Dupuis Canterbury, NH

Woven Cherry—Cherry, basket weave on exterior 31/2˝ 

high by 9˝ wide. Collaborative with Lynn Goldberg, 

Lynnart Basketry, Summerville, SC. I initiated the project 

in 2017 with a basket weaver that I lost contact with. I met 

Lynn at the League Craft Fair at Sunapee in 2018. She 

agreed to take the bowl to SC to add her creative craft to 

the piece. It will be on display at the League’s Living with 

Crafts Exhibit this coming August. 

Member Gallery


