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The Belmont Bed
My clients, Terry and John David, and I were huddled over a computer 

looking at images of caned furniture when our jaws dropped in unison—we 
had come across caning done in a circle. Rather than a rectilinear grid with the 
warp (vertical stands) and weft (horizontal strands) at 90° to each other, the warp 
radiated from a central medallion like spokes of a wheel and the weft was woven in 
concentric circles. The diagonal strands made gently curving arcs and the overall 
look was stunning. We discovered that this caning pattern is called radial or sun ray 
and can be done in full circles, partial arcs, or ovals—Figure 1.

We knew immediately that we wanted to use this style of caning in the bed I 
would be making for them. JD and Terry live in a beautifully restored Victorian 
home in Manchester, NH. Terry had an idea for the overall shape of the headboard 
based on a sofa from her mother’s home. I decided that caning in a partial arc 
would work best with her sketch. After making a number of drawings, discussing 
these with the clients, consulting with friend and fellow furniture designer and 
maker Libby Schrum, and building scale models, we had a final plan. There would 
be a gently curved top rail and straight bottom rail, both joined to the bed posts, a 
straight stile at each side, an arch, and two spokes dividing the arch into three main 
caned panes. There would also be a small triangular caned pane at each corner—
Figure 2.

Headboard Construction
The joinery for this piece was complicated by short-grain issues in the arches. 

I consulted my former teacher at the Center for Furniture Craftsmanship, Aled 
Lewis, who devised a two-step plan for joining the spokes to the arches. 

I started with the top and bottom rails. Although I usually cut mortises before 
tenons, I did not want to mill and mortise the bed posts and then fit the headboard 
to the posts for several reasons: (1) the long posts would make working on the 
headboard awkward; (2) I knew there would be a lot of fitting before the headboard 
was done and did not want to mar the posts in the process; and (3) I anticipated 
(correctly) that the headboard joinery might involve so much tweaking that the 
location of the mortises for joining the rails to the posts might not end up exactly 
to plan. 

In order to stabilize the headboard as I built it, I made two short, temporary 
posts of poplar and cut mortises in them to accept the tenons on the end of 
each rail. Then I made the stiles. Each had an integral tenon on the bottom with 
corresponding mortise in the bottom rail, and a mortise at the top for a floating 
tenon. I shaped the top rail on the bandsaw and cleaned it up with a template and 
flush trim bit on the router table. The bottom edge of the top rail is curved, but in 
order to simplify the joinery I created flat spots where the stiles and arches met it. 

Figure 1: Example of Sun Ray pattern caning—
restoration of an antique chair by Steve Emma 
(www.steveemma.com)
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Next came the arches. I created a template for the shape and 
cut and trimmed the boards leaving both ends long. I dry fit the 
rails and stiles to the temporary posts, set this on top of the over-
length arches and marked each arch end with a knife. I cut the 
arches to final size, then mortised them and the corresponding 
spots on the top rail and stiles for floating tenons. 

I knew that I needed a floating tenon to join the spokes to the 
arches, but given the narrow wedge shape of the top of each arch 
and resulting short grain, if I tried to cut a mortise in the arch it 
would probably destroy the board.

This is where Aled’s brilliant two-step plan came in. I glued 
up the following—stiles to top rail, and arches to stiles and top 
rail with the temporary posts and bottom rail dry fit to keep 
everything in place. After the glue cured, I marked out the spokes 
and removed the posts and bottom rail. I cut the spokes to length 
and mortised them for floating tenons. I also had to mortise the 
inside of the arch for the floating tenon. This was challenging 
because the arch was glued to the rail and stiles so the whole 
assembly was large and unwieldy. I needed to create a platform to 
support a router. In our shop we have several long, narrow torsion 
boxes used as flexible work platforms. I sandwiched the headboard, 
upside down, between two of these and clamped them tightly— Figure 2: Drawing of headboard shape and joinery

The Belmont Bed

photo by Chris Pinchbeck
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Figure 3. I clamped fences to either side and created stops and, 
after a lot of fine adjustments, was able to rout the mortise, which 
went through the arch into the top rail—Figure 4. Once this was 
done, I assembled and glued up the spokes and bottom rail to the 
rest of the headboard. 

The clients wished the surface of the headboard to be as smooth 
as possible and therefore wanted the caning to not be proud of 
the wood—Figure 5. To this end, I routed a 1/16˝ deep, 1/2˝ wide 
rabbet around the perimeter of each pane using a rabbeting bit. 
I cleaned up the corners of the rabbets with a chisel. Note that I 
actually cut the rabbet and drilled the holes for the cane on each 
element before gluing up the headboard.

Caning Pattern
Developing the caning pattern and locations of the holes was 

the greatest challenge for this piece. Just finding a caner who 
would even do the job was difficult, since the pattern was so 

complex and unusual. The nearest person I could find to take it 
on was Steve Emma in Providence, RI (www.steveemma.com). I 
had expected that a caner would be able to tell me where to drill 
the holes, but he was not. Most caners exclusively re-cane old 
chairs which already have the holes drilled. Even though Steve 
had done radial caning, he had never designed the hole layout. So, 
I was on my own. 

Unfortunately, the pattern was not as simple as other radial 
caning I had seen because the arch of the headboard was not a 
constant radius. In addition, it was divided into five separate 
panels, each to be caned separately. After several agonizing hours 
trying out different hole patterns on paper, I realized how to go 
about it. Rather than plotting out the holes and then drawing the 
warp and weft, start by drawing the desired cane pattern. In other 
words, draw the warp and the weft in a pleasing pattern with fair 
curves and use this to determine where the holes should be. I 
made a full-sized outline of the headboard on a piece of melamine, 

Figure 3: Headboard clamped for routing spoke mortise Figure 4: Close-up of headboard clamped for routing spoke 
mortise

Figure 5: Close-up of rabbet for caning Figure 6: Final full-scale drawing of the caning pattern

Figure 7: Bed bolt Figure 8: Ledger board and slats

photo by Chris Pinchbeck
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then used a wet-erase marker to draw the warp and weft. This 
allowed me to draw, erase, and re-draw the pattern easily until I 
got it right—Figure 6.

Once I got the pattern I wanted, I used an excel spreadsheet 
to calculate the exact hole locations. The wet-erase marker marks 
were too crude to be used directly, but they guided the calculations. 
For example, I could see whether the holes on each side needed to 
be evenly spaced or gradually increasing in distance apart. Where 
a pane gets wider from bottom to top with the warp fanning 
out (such as the middle section) it is important to have the warp 
strands get gradually farther apart or else the weave will take on a 
rectangular rather than square look. 

Finally, I transferred my calculations to the headboard 
elements and drilled the holes on the drill press. As mentioned, 
this was done before gluing up the headboard because I would 
not have been able to fit the assembled headboard on the drill 
press.

Once the headboard was all glued up, I delivered it to the 
caner along with a detailed drawing of the caning pattern so he 
would know how to do the weave. A week later I picked it up and 
was very pleased with the result. 

Bed Rails and Slats
While the headboard was at the caner, I worked on the posts 

and bed rails. I wanted the bed bolts to be invisible and used a 
technique from Fine Woodworking Magazine (FWW #175, Jan/
Feb 2005, Anatomy of a Bed by Jeff Miller). It involves using 
captured nuts in the headboard and footboard rails (which 
are glued to the posts) to accept a hex socket-head bolt, which 
attaches the side rails to the posts—Figure 7. 

I made the ledger boards out of poplar and sunk them into 
grooves in the side rails. The clients did not intend to use a box 
spring and wanted the frame to be able to accommodate a 12˝ or 
a 15˝ mattress, so I made two grooves—one for each. The ledger 
board is screwed into the groove. I placed a short dowel every 6 

inches in the ledger board and made corresponding grooves in 
the end of each slat in order to keep the slats in place—Fgure 8.

I finished the piece with Dark Walnut Danish Oil in order to 
bring out the color of the walnut and reduce the contrast between 
sapwood and heartwood—it was impossible to avoid sapwood in 
the 23/4˝ square posts. After allowing it to cure for 72 hours, I top 
coated it with General Finishes water-based polyurethane. This 
finish has better UV protection than solvent-based clear finishes, 
which was important for preserving the color of the walnut. 

Terry and John David allowed me to take the bed to Craftboston 
in April, where it was very well received. Many people who visited 
my booth remarked on how unusual and beautiful the caning was. 
Finally, I delivered the piece and assembled it in the clients’ home. 
The headboard is in front of a window and the caning allows the 
morning light and the summer breeze to filter through. 

Headboard Joinery
Step 1: Cut joinery—stiles to top rail (floating tenon) and 

bottom rail (integral tenon), headboard rails to posts, 

tenons only (integral tenons)

Step 2: Cut joinery—arches to stiles and top rail (floating 

tenons) 

Step 3: Assemble stiles, rails and arches—glue stiles to top 

rail, glue stiles to arches, glue arches to top rail, dry-fit 

stiles to bottom rail

Step 4: Cut joinery—spokes to arches and bottom rails 

(floating tenons)

Step 5: Assemble and glue up stile/top rail/arch assembly 

(previously glued up) to spokes and bottom rail

Step 6: Cut mortises in posts for headboard rails
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Preventing CraCking on turned PieCes—
Are there ways to prevent cracking of wood 
for turning? Anchorseal helps but does 
not prevent cracking. The fruit woods are 
particularly bad.—Gary Bashian

Claude Dupuis replies: If you are turning 
dry wood be sure it’s dry before starting. 
If you are turning green, turn it with a 
consistent wall thickness leaving it thick. 
The thickness depends on the size bowl. 
For a 12˝ diameter bowl you might leave 
it as much as 1˝. You can decrease the 
thickness with the size. Place the rough 
turning in paper bags in a cool location 
away from sun or a heat source. You want 
it to dry slowly. Let dry three to six months 
and you are ready to finish turn. You will 
not get 100% crack free, but the odds will 
be in your favor. 

Jointer taPer—From time to time when I 
am using the jointer the result will be a taper 
across the board and the total length of the 
board. The output table is set correctly at the 
blade height. What causes this?—Michael 
Brown

Peter James replies: It could be technique or 
the beds are not aligned to each other. The 
most common cause is not transferring 
the pressure to the outfeed table but rather 
keeping the pressure on the infeed table.

George Saridakis replies: This happens on 
my Inca jointer/planer and I have found 
that using a straightedge to ensure the 
infeed table and the outfeed table are 
coplaner works for me.

Jon Siegel replies: The outfeed table is not 
set correctly because it should not be at the 
blade height, but 0.002˝ or 0.003˝ below 
the blade height. If you lower the outfeed 
table, your problem will be fixed. If you 

lower it too much you will get a snipe at 
the end. The exact amount to set the table 
below the blade height depends on the 
rate of feed and the type of wood. 

Bob Oswald replies: Most likely it’s improper 
use of the jointer. As the board passes 
across the cutter and establishes itself on 
the outfeed table, you must transfer all 
downward pressure on the outfeed side. 
The infeed side and your left hand must 
only push the board, not press down on it 
on the infeed table. 

Straightening a bent board requires 
technique. If you cut the concave side, you 
will successfully nip off each end until it 
gets flat. If you put the convex side down, 
most people will end up with a smooth 
and still rounded edge because they fail 
to work the outfeed table. The initial step 
is to carve a flat spot on the center of the 
board dropping onto the cutter away from 
the end. Once you have a relatively long 
flat spot, you can switch to full length. But 
be mindful of the downward pressure on 
the outfeed table.

Fred Chellis replies: A jointer only cuts on 
the bottom side and has no control on 
the top surface of the board other than 
by your hand pressure. Because of this, a 
jointer cannot make opposite faces parallel 
to each other. To make a board of uniform 
thickness you must first flatten one side 
of the board on a jointer then make the 
opposite face parallel to it by running it 
through a thickness planer.

old shellaC—If clear shellac turns brown, 
can it be used as is, or recovered to a clear 
condition?—Norm Miner

Dave Anderson replies: Shellac is an 
evaporative finish and cures by releasing 
the alcohol it is dissolved in and turning 

back into a solid. As shellac ages it 
undergoes a process known as esterification 
which is a chemical change that prevents a 
full hardening of the material. I can’t tell 
you for sure about the color change, but 
I would test it by placing a few drops on 
a scrap of wood and waiting a few hours 
to see if it hardens. If it still remains tacky 
and/or soft, get rid of it. A safer thing is 
to just discard it and buy a new can or 
mix new flakes. Depending on what you 
bought, a batch or can has a shelf life of 
2-3 years. It is not worth taking a chance 
of ruining or having to strip and refinish a 
project to save a few bucks.

Bob Oswald replies: I wouldn’t but I don’t 
have the reasoning to back it up. When 
natural products change color it usually 
means they’ve changed in some way 
that makes them not fit the original 
specifications.

Ask The Old Saw
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seCondary Bevel on lathe tools—As 
a beginning woodturner I have been 
watching YouTube videos and reading up on 
sharpening lathe tools. I have the Wolverine 
jigs so initial sharpening is going nicely. My 
question concerns the need or desirability of 
a secondary bevel. This may be one of those 
questions that the answer depends on who 
you ask. What is the consensus of the Guild 
woodturners?—Douglas MacLennan

Claude Dupuis replies: I have not seen 
or heard of any turners using a micro 
bevel or as you put it a secondary bevel. 
A secondary bevel in my opinion is not 
required for both ease of sharpening and 
function. You want to ˝ride the bevel˝ in 
many cuts and if you have a micro bevel 
you might fine it difficult.

Jon Siegel replies: A secondary bevel may 
be very close to the edge, and it is called 
a ˝micro bevel˝. This may work on blades 
of hand planes, but most woodturners do 
not use this type of secondary bevel. You 
might grind two or more bevels that are 
equally spaced, and this gives, in effect, 
a convex bevel. If you grind a second or 
third bevel, then your grinding process 
is necessarily twice or three times as time 
consuming. Woodturners may never agree 
whether a bevel should be convex, concave, 
or flat—but I follow the middle road and 
use a single flat bevel.

Bob Oswald replies: You will probably get 
varying opinions on this. Sharpening is 
a religion. While honing and secondary 
bevels will clearly cut even finer and 
cleaner, in my applications the tools dull 
quickly enough that I don’t waste the time. 
A primary bevel on a power tool, for me, 
is more than adequate. However, on hand 
tools like gouges which I’ve used a lot in 
manual carving applications, I strop them 
every few minutes to keep them surgically 
sharp. Five minutes of hand work is a 
long time and re-sharpening a dull hand 
tool then takes more time than keeping 
it sharp. I spent about five hours of hand 
work on a violin carving recently. I never 
went to the stone for sharpening. I just 

religiously used a slip-strop and the result 
was incredible.

Al Breed replies: I think that when I 
neglect to sharpen my turning tools and 
a secondary bevel develops, they stop 
cutting well. I think that good cutting 
action happens in turning when the bevel 
is rubbing on the work, so a long bevel 
is good. A secondary bevel would cause 
the tool to be lowered to cut, reducing 
the contact with the bevel on the work, 
probably making it less stable. Bottom line 
is that a single bevel has always been what 
I’ve used and with good results. Check 
Frank Paine’s The Practical Woodturner and 
see what he says.

Dave Emerson: For the bevel on a fingernail 
sharpened bowl gouge, I just run it over a 
carborundum stone. I can resharpen this 
way a few times before returning it to the 
grindstone. My old carborundum stone 
has a deep groove in it! So don’t do it on 
a stone you want to use for anything else.

veneer glue—What are the pluses/minuses 
of using yellow glue for veneering? Are you 
better off using glues like Unibond and why? 
What are the trade-offs?—Michael Brown

Peter Breu replies: Yellow glue can be used 
by allowing it to dry and then reactivating 
it with heat (an iron) which is good for 
smaller projects or uneven surfaces, but 
there is always the worry of creep. Unibond 
is much better as it will not creep, but it 
requires a veneer press (either manual or 
vacuum). If at all possible I would use the 
Unibond as it has a long open time and 
provides a perfect bond. 

Jeffery Cooper replies: Yellow glue privides 
a perfectly strong bond for veneers. I 
use Unibond for larger surfaces where I 
need more time spreading it. A risk with 
Unibond is that with veneers thinner than 
they used to be, you have to be careful 
with sanding or the darker color can show 
through lighter woods. 

Here is one suggestion for either. Use 
a tooth trowel to spread the glue instead of a 

roller. It’s easy to tell exactly what coverage 
you have, and clean up is easy.

Owain harris replies: I use both PVA 
(yellow) glues and urea formaldehyde 
(Unibond) glues in my veneer work and 
they both have their place. 

PVA glue is a great all around choice 
for lots of veneering and with it’s quick set 
time, parts can be removed from the press 
usually within an hour. I will typically use 
the Type II cross-linking version as it is a 
little more rigid and is waterproof. This 
is nice when your glue line is so close to 
the surface. The disadvantages are a short 
open working time and a flexible joint that 
will spring back if used to laminate curved 
parts.

If I am doing larger more complicated 
lay-ups or bent laminations, then I will 
definitely reach for the urea formaldehyde. 
The long working time reduces the stress 
of trying to get a large piece covered before 
the glue starts to kick off. And the rigid 
joint will almost completely eliminate the 
chance of spring-back in bent laminations. 
Another great thing about Unibond is the 
ability to alter the consistency of the mix 
by adding a blocker, which will reduce the 
likelihood of bleed through when working 
with open grained woods. Disadvantages 
are the mess, the mixing and the cure time. 
Parts glued up with Unibond will have to 
stay in the press for at least five hours and 
I will usually leave curved parts overnight 
to be safe.

Faux eBony—Ebony is very expensive and 
somewhat hard to find in large pieces. I heard 
there is a “faux” ebony which is a secondary 
type wood that is dyed through the whole 
structure of the wood (different from dying 
it yourself which is only on the surface and 
needs to be careful not to sand it off). Does 
anyone know of this product and where is can 
be obtained.—Steve Colello

Peter Breu replies: There used to be a 
product called Ebonex that was pressure 
dyed walnut, but I don’t believe it is 
manufactured anymore. Dying walnut 
with a water based aniline dye will produce 
much the same results. 

Ask The Old Saw
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April 5, 2013

This session focuses on shaping the legs and front faces of 
drawer dividers. Matt starts off with a brief overview of where 

we are with the end table project and what he plans to cover in 
Session 4. He reminds us that the front divider joinery will be dry-
fit, flush to the front legs prior to marking out the curved face of 
the dividers. The drawer face will follow the same curve with the 
table’s curved face extending into and through the front legs. As 
we prepare to shape the legs the first step is to get the leg joinery 
close. By close Matt looks for a snug, but not too tight fit of the 
tenons into the leg mortises. During the final dry-fit assembly, 
we will then fair the joints until they are flush. The curve of the 
divider face pieces will be cut and shaped in a later step after the 
pieces are all fitted and aligned properly. Matt notes that in some 
curved face designs (e.g. Pembroke style), the curved divider and 
drawer faces end at the joint with each front leg, with the leg 
parts remaining square. Our design carries the curve through the 
leg, which is why we needed to pay extra attention to our design 
plan related to the depth and positioning of each mortise and 
tenon, keeping them hidden while allowing for the curved front 
face to be extended through both front legs. 

At various times during each of our BIG workshop sessions, 
after explaining a technique pertinent to our project, it is not 
uncommon for Matt to share some of his knowledge related to 
an alternative woodworking technique that achieves the same or 
similar results. Today he referred to a joinery technique where 
slip tenons are used in place of the traditional mortise and tenon 
construction. He cautions that slip tenons should be of the same 
or similar stock. The grain orientation should also be in the same 
direction to facilitate strength and complementary expansion 

apRil 5, 2013 & June 1, 2013 
at SalMon FallS MillS in RollinSFoRd, nHBeginner & Intermediate Group

End Table Project and contraction in the joint. As he discusses our current project, 
Matt recommends two excellent reference articles related to case 
construction and traditional woodworking methods. The articles, 
authored by Will Neptune and archived in Fine Woodworking 
are: 1) Engineering a Table with Drawers (FW, issue #0130); and 
2) Sideboard Strategies, (FW, issue #0138). 

After the front dividers are dry-fit assembled into the front leg 
mortises and pin sockets Matt demonstrates how he uses his 12˝ 
combination square to determine if the front face of the lower 
divider references perfectly with that of the top divider. For true-
up adjustments of the divider faces, Matt disassembles the parts 
and uses a No. 4 hand plane and counts the shavings, a Will 
Neptune technique, to make the lower divider reference to the 
top divider face and 90° to the top of the top divider. Now that 
the lower divider face references to the top face Matt uses two 
small (~ 3/4˝ x 3/4˝ ) pieces of higher quality double-faced tape (3M 
and Ventura brands are two good choices that he is familiar with) 
to temporarily join the two dividers, careful to align the reference 
faces flush. Using the divider face curve template, the curve is 
carefully traced onto the top divider. The attached dividers are 
now ready for the curved faces to be cut on the bandsaw. Matt 
notes that the double-faced tape is extremely strong and cautions 
that when using this technique, use as little tape as necessary 
to temporarily join two parts together. If necessary, denatured 
alcohol is the solvent for removing these sticky tapes.

Matt now preps the square legs for the shaped cuts on the 
bandsaw. He uses a pencil to carefully mark where the bottom 
of each side rail meets flush with each square leg post in order to 
not cut the curve too far up the leg, disrupting the flush side rail-
leg joinery. Matt then refers to the full scale drawing to precisely 
incorporate the intersect points in the end-grain on the top of 
each leg post. This will provide additional guidance in aligning 
the saw blade for cutting the shapes of the face curves through 
the top of each leg to the proper angles, careful not to expose 
side rail and front divider mortises. The leg curve shapes are now 

Parts 4 & 5

by bob Wyatt
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Subgroup Spotlight
carefully penciled onto each leg using the leg curve template. 
Matt references from the inside edge of each leg for uniformity. 
He now knows, before moving into the machine room, where 
to make the bandsaw cuts on each leg, careful to note which 
side of each cut is waste and which side will be the shaped leg. 
All of the bandsaw cuts will be on the waste side of the pencil 
marks, approximately 1/16˝ off the pencil marks. Final shaping 
will then be done using the hand plane and spoke shave to clean 
more closely to the marks. Matt uses a Stanley 151 spoke shave 
with some modifications. He pushes the spoke shave at a slight 
skew to shape the parts. He explains that cabinetmakers more 
commonly push the tool through each cut, as opposed to spindle 
makers, who typically pull the tool through each cut. He notes 
that surface fairing wood that is not kiln dried works much better 
with a spoke shave. It is important to hold the tool with a light 
grip.

The front legs have compound curved shapes where the 
bottom of each leg curves both forward and to the outside. After 
the first cut on each front leg Matt uses blue masking tape to 
glue the waste pieces back onto each leg, essentially turning them 
back into square posts. This is done to make the second curve 
cut for each leg track evenly as the post slides flat across the 
bandsaw table through the saw blade. Last, but not least, Matt 
now demonstrates the angled cut that will be ultimately shaped 
with hand tools, completing the curved front drawer-divider face. 
This final cut requires Matt to turn the leg slightly to align the 
bandsaw blade with the pencil marks in the end grain. This leg 
orientation, while not flat on the bandsaw table surface, is still 
in contact with the table as Matt carefully feeds the leg through 
the saw.

Once the curves are cut with the bandsaw, Matt brings the 
pieces back to his work bench to continue shaping the legs with 
the hand tools. He uses a No. 4 hand plane to remove the bump 
at the point where the bandsaw cut ended at the flat portion of 
each leg. With each pass of the hand plane, the kink from where 
the curve transitions to flat surface begins to disappear. Once the 
transition area is smooth he cleans the entire area with his card 

scraper, careful not to put any shape into the joinery areas. The 
last step for today’s session is to smooth the curved face of the 
two dividers. The dividers are still being held together with the 
double-faced tape. Matt uses the hand plane for this smoothing 
because it remains flat on the surface areas he is smoothing.

Before closing for the day, Matt shares a tip on tuning a card 
scraper that he has found to be quite effective. After rolling 
over the edge with a burnisher, uncurl the edge with a triangle 
burnisher. He also notes his preference for Whiteside router bits 
and says he uses a laminate trimmer to make his fixtures.

June 1, 2013

Dry-fit table assembly and glue-up session’s focus is on final 
fitting and inspection of joinery of the table legs to rails and 

front dividers. This session also matches two compatible pieces 
for the table top, preps the pieces for joining, and then joins the 
two halves using a spring joint technique. 

Matt begins by discussing design and creativity as each relates 
back to the traditional techniques used in our table project. These 
joinery and hand tool techniques can and will be used time and 
again in other woodworking projects such as the bed project he 
is currently working on in his shop. For efficiency, Matt had 
previously milled the pieces for the table top, as well as the 
internal parts that will be used for the kickers and runners. Now 
he proceeds to disassemble the dry-fitted pieces to clean up all 
the saw marks and other milling marks with a hand plane. If the 
plane is cutting well, Matt will not need to sand the parts. If he 
does need to lightly sand he will do so with 180-220 grit paper.

Matt emphasizes, dry fit, dry fit, and dry fit again until the 
pieces fit correctly. He notes that although a jointer cuts through 
wood efficiently, it also burnishes the wood, which will impede 
glue penetration into the wood fibers, resulting in a weak joint. 
He says a properly tuned hand plane or chisel will quickly remove 
the milling marks. He then carefully examines each piece and 
removes the milling marks with a hand plane. 

Before Matt proceeds to the actual glue-up stage he discusses 
some of the techniques, aides and other tips that he has learned 
over the years. First, he generally does not like to use tape in 
gluing parts together. Tape generally leaves some residue that 

April photos by Tony Immorlica
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requires careful removal and additional card scraping or sanding 
before applying a finish. He will use a thin packing tape when he 
needs to mask off a veneer. He uses a marking gauge to precisely 
set the masked edge. After glue-up he will use the marking gauge 
at the same setting to cleanly remove the tape. To clean up excess 
glue, Matt generally uses a wet rag, a card scraper, and a chisel. 
For inside corner cleanups he has used a wet, stiff, dog toothbrush 
before the glue sets up. He has also used a drink straw with the 
end cut into a V-shape. After glue-up, to balance the legs, Matt 
will set the table on a perfectly flat surface (e.g. table saw, MDF, 
etc.), then uses a Lance Patterson rabbit scribe with pencil to 
mark the base of a leg that needs to be adjusted. To balance the 
legs he typically chamfers to the pencil marks using a hand plane. 

Now Matt proceeds to seal the end grains of each twin tenon 
on the lower front divider with glue. Then he quickly but carefully 
adds glue to the front leg mortises and the matching lower front 
divider tenons and joins the pieces together using a hard rubber 
mallet. He repeats the process with the upper front divider, again 
using the mallet to seat the top divider dovetails into the pin 
sockets that were cut into the top end grain of each front leg. 
He explains that he wants to see squeeze out from each freshly 
glued joint. He uses a wet rag to quickly clean up most of the 
squeeze out. He dry fits the side rails into the front leg mortises 
and proceeds to glue the rear rail tenons into the rear leg mortises 
as was done with the front leg-divider assembly. He notes that 
the rear legs were interchangeable (i.e. right to left, left to right) 
prior to this glue-up. 

Next, Matt dry fits the freshly glued rear assembly into the 
side rails. At this stage he clamps the front legs to the dividers 
and the rear legs to the rear rail. Glue squeeze out is quite evident 
as Matt explains proper clamp positioning in alignment with 
the tenons while the bars are parallel with the rear rail and front 
dividers. Now that the front and rear assemblies are clamped he 
uses the wet rag to clean up the squeeze out. Matt cautions that 
if using pipe clamps, they will leave black marks on the wood if 
not shielded in some way. He also cautions that when using water 
with high mineral content to clean up squeeze out, be aware that 
the minerals can stain cherry and certain other woods, such as 
soft maple. When asked what glue he was using Matt said it was 
Titebond II, because it was on sale!

The clamped lower table assembly is now placed on a perfectly 
flat surface where Matt proceeds to measure the opposite 
inside corner diagonals with a folding mason’s measure with a 
pullout insert section at one end of the measure. He notes a 1/16˝ 
discrepancy and slightly adjusts clamp orientation and tension 
until both diagonals are equal. He reminds us that both side rails 
are still only dry-fitted into the front and rear assemblies. Once 
the glue sets up for the front and rear assemblies the clamps are 
removed and the side rails are disassembled. Matt notices some 
machine milling marks on the lower edge of one of the side rails 
and cleans them off with a hand plane. He proceeds to apply 
glue to the side rails and taps them into the front and rear pieces. 
There is one issue with clamping the side rails to the front and 
rear pieces—the front and rear leg faces are faired and will require 
equal but oppositely faired scrap pieces nested into position for 
proper clamping. First, Matt clamps the oppositely faired scrap 

June photos by Jim Seroskie
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pieces to each face, and then proceeds to clamp the front and rear 
assemblies to each side rail. Before cleaning squeeze-out, opposite 
corner diagonals are measured, similar to the earlier measure. 
Glue-up of the lower table assembly is now complete.

Before moving on to the tabletop milling, Matt shares a few 
more tips with the group. He has found that 12/4 poplar is a good 
inexpensive wood to make cauls, which are often used to maintain 
flat surfaces and keep uniform clamp pressure on glued panel 
joints, table tops, etc. As for glues, Matt explains that white glue 
is slightly flexible and has some spring to it after curing. Yellow 
glue allows about eight minutes to make adjustments before it 
starts to set up. Matt prepares leg and other furniture surfaces to 
better absorb finishes by first using a card scraper before applying 
a finish. 

For the tabletop Matt has selected a single piece of walnut 
heartwood with some sapwood remaining—a board with 
dimensions of approximately 3/4˝ finished stock and 11˝ to 12˝ 
wide. He had previously trimmed off 1˝ to 11/2˝ of the sapwood 
from each edge to remove the quarter-sawn grain, leaving a 
better flat-sawn surface for the top. Then he cuts the board for 
the two-piece top and visually matches the grains to the most 
aesthetic orientation. For this tabletop, end grains will be on the 
sides, with long grains on the front and back edges. Matt points 
to the grain direction of both pieces. For this top we are orienting 
both pieces with cathedral pointing in the same direction, flame 
up. This does however result in one half being bark-side up and 
the other being heartwood-side up. He notes that the heartwood 
is generally the better face aesthetically. He expects the top to 
experience some movement, approximately 1/8˝ to 1/4˝, and notes 
that wood generally splits during contraction. 

Matt demonstrates how to use a spring joint to attach the 
two halves to make the top. He explains that spring joints are 
very strong without using biscuits or dowels. To prepare the 
edge surfaces of the two pieces for joining Matt first folds the 
two halves together like closing a book. Next he clamps the two 
halves together with the edges to be joined facing up, providing 
a wider surface to more easily keep the hand plane square to the 
two narrow surfaces. First, the machine mill marks are removed 
from both edge surfaces simultaneously with a hand plane. 
Next, he carefully makes two even passes on the edge surfaces 
with the hand plane, starting and finishing with lighter pressure, 
approximately two inches in from each end. He finishes the edge 
preparation by doing two full-length passes on the edge surfaces 
to smooth out the bumps. After unclamping the pieces, Matt 
does a close visual examination of how the edges meet to form 
the joint, looking for a paper-thin gap in the middle of the joint. 
The gap will disappear when the pieces are glued and clamped 
together, becoming permanently joined to form the top. Matt 
uses a stiff bar clamp in the middle of the joint with spacers to 
center the clamp pads to each piece. He uses spring clamps at 
each edge of the joint to keep the ends relatively flush. Now he 
uses a 24˝ metal rule straight edge to check the surface of the 
joined pieces for cupping. Adjustments to correct slight cupping 
are made by loosening the bar clamp, removing the spacers, then 
carefully tightening the bar clamp. Rechecking the surface once 
again, Matt sees less cupping in the opposite direction and does 

a final minor adjustment to the bar clamp, bringing the joined 
pieces together to form a flat surface. The spring clamps are now 
removed and the squeeze-out is cleaned off the joint. 

Matt continues by sharing a few more tips related to his 
technique for successful spring joints. For longer spring joints he 
suggests using one biscuit, dry-fit into the joint, to help keep the 
joined pieces aligned. He recommends that for all spring joints it 
is important to allow the glue to cure for at least five hours before 
doing any heavy sanding around the joint such as with a drum 
sander. This type of sanding, when done before the glue has had a 
chance to cure will heat the glue joint and compromise the bond 
of glue to wood. When prepping two pieces to be joined to form 
the top, he makes the two joined surfaces of similar grain. Using 
the tabletop for our project as an example, the two surfaces being 
joined are flat sawn. If one of the two surfaces is flat-sawn and 
the other is quarter-sawn, the two pieces will experience different 
shrinkage, compromising joint integrity.

Before closing out Session 5, Matt briefly describes a few 
final tasks for the project and suggests we refer to the drawing 
for addition details. The kickers, doublers and runners will need 
to be attached to the inside of the side rails. First, the doublers 
are glued flush along the top and bottom inside of each side rail, 
between front and rear leg posts. Then the kickers are glued to 
the inside edge of the top doublers and the runners are similarly 
attached to the lower inside doublers. He notes that the kickers 
and runners are the same thickness as the dividers, making the 
transition from dividers to runners and kickers perfectly flush. 

Matt points out that the plan is for the underside perimeter 
of the tabletop to be slightly beveled from rails and top front 
curved face divider to the edge of the top. All four bevel cuts, 
including the curved front face, will be done on the table saw 
without making any changes to the saw setting. The top will be 
attached to the leg-rail-divider assembly with two equally spaced 
screws through each side of the front upper divider and one screw 
centered through each kicker. The rear of the tabletop is attached 
by using a screw strip technique that will allow for movement of 
the top to the rear side. The screw strip has three slots cut into 
the piece, front to rear, for screws that are not fully engaged into 
the top. The screw strip is attached flush to the top inside edge 
of the rear rail.

BIG Session 5 comes to a close. Session 6 will cover drawer 
construction. The session will be held at Matt’s workshop in 
Rollinsford on Saturday, August 3rd. 
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I first started wood turning sixty years ago 
and still have some of my first very crude 

turned items. From the very beginning, I 
have wanted a way to finish off the bottom 
of bowls and other hollowed out forms. 
Way back then, I just left the screw holes 
from the face plate or at best, coved over 
the bottom with felt. More recently, I 
started using jam chucks or finished the 
bottom off and then used blue masking 
tape to protect the short tenon from the 
metal chuck jaws. This worked, but the 
results were not always as good as I liked 
and sometimes the jaws still left marks. 

I have looked at Cole Jaws and 
Longworth Chucks but never got around to 
buying or making a set of either of these. 
At a turning symposium about six years 
ago, I saw a vacuum chuck demonstrated 
and really though that this was the way to 
go, except for one important factor. It cost 
over eight hundred dollars. I kept thinking 
about how to make one and where 

money might be saved. A couple of years 
ago, Mike Heneghan demonstrated one 
that he had built. His system used some 
purchased new parts and some that he had 
made himself. The cost was just over $200. 

This got me excited again about 
building my own and I decided to see if it 
could be done for $100! The answer is yes, 
it can done for $100, but for a very few 
dollars more you can build a really great 
system. This system only works on lathes 
with a through hole in the spindle. It is 
even better if the spindle does not have 
cross holes. As a bonus, the vacuum pump 
and control manifold can be used to do 
veneer vacuum pressing too. 

There are four basic parts to the vacuum 
chuck system. They are the vacuum pump, 
the control manifold, the chuck drum or 
bowl, and the rotary connector. Some can 
be built and some must be purchased. In 
the $100 system, ebay is your friend!

Pump—The pump is the one item that must 
be purchased and here is where the biggest 
money saver is ebay. New pumps can cost 
over $400, but an very high quality pump 
that has had a previous life can be had for 
less than $55.00, delivered. The pumps 
that I use are made by Thomas Industries.
They are models 2619 and 2639. These 
seem to work better than some of the 
other models which are available. These 
American made pumps were originally 
installed in oxygen concentrators used in 
the medical field and have been taken out 
and salvaged for reuse. They are designed 
to run continuously for 20,000 hours 
before needing a rebuild—longer than we 
will need. Some of the ones listed on ebay 
are just removed from the units and sold 
and some are rebuilt before being sold. Get 
a rebuilt one. One other thing I learned 
the hard way, get an oil-less pump. The oil 
sealed pumps used in AC and refrigeration 
maintenance are not designed for use in 

$100 Vacuum Chuck by peteR JaMeS
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applications where there is a constant air 
flow and will produce an oil fog. 

Manifold—The manifold is the control that 
allows you to turn the vacuum on and off 
and to regulate the amount of vacuum 
that is applied to the chuck. This allows 
you to reduce the vacuum at the chuck 
so that you can reposition your work 
piece. Sometimes, with very thin objects, 
a reduced vacuum is desired to prevent 
collapsing the item being turned. At the 
vacuum levels that can be achieved, several 
hundred pounds of force can be applied. 
The manifold is 1/4˝ pipe and fittings, a 
gauge and a valve. The pipe and fittings 
can be purchased locally at a hardware 
or big box store or at a plumbing supply 
house. The bleeder valve also can be a local 
item but it and the gauge are best gotten 
from ebay. You can make the manifold 
from all brass fittings and pipe, but black 
iron works just as well and the cost is 
about one third of the all brass. Use pipe 
dope compound on the joints. Teflon tape 

is cleaner, but a quality pipe dope seals 
better. Rectorseal No. 5 is one of the best. 

Chuck Drum—The chuck bowl or drum can 
be made from any dense wood or plywood. 
I like Baltic birch plywood as it is stable 
and easy to work with. The bowl or drum 
blank is glued up from several layers to give 
the desired diameter and depth. About 
21/2˝ to 3˝ deep is a good place to start and 
not more than 5˝ in diameter. Because you 
are making your own, you can easily make 
more in any size that meets your needs.

After your blank is glued up, it can 
be mounted on your lathe either with a 
four jaw chuck or face plate and trued 
up round. It must now be threaded for 
your lathe spindle thread. This is done 
by drilling and tapping a hole. Yes, wood 
can be threaded using a special tap! Beall 
makes spindle thread taps in sizes 1˝ x 8 
threads per inch and 11/4˝ x 8 threads per 
inch. The hole for the tap is 1/8˝ smaller 
than the spindle diameter. The 11/4˝ tap 
needs a hole 11/8˝ and the 1˝ tap takes a 7/8˝ 

The pump as it comes. Notice the capacitor on the wire lead

Manifold parts

2-1/4˝ iron pipe tees

1-1/4˝ iron pipe elbow

2-1/4˝ x 2-1/2˝ iron pipe nipples

1-1/4˝  quarter turn gate valve

1 vacuum gauge 0–30˝ Hg

2 brass nipples 1/4˝ IPT x 1/4˝ tubing

Rear view of pump and control manifold

Drilling the chuck drum blank

Tapping the chuck drum
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hole. After you have trued up the blank, 
mount it with the end that will screw onto 
the spindle facing out and drill the hole for 
the treads. Drill the hole deeper than the 
depth of the treads and you may be able 
to drill completely through, depending on 
your chuck or faceplate.

Now comes the tapping of the threads. 
The end of the tap away from the threaded 
part has a square shank and a pilot hole 
in the end. Insert the thread cutting end 
into the hole in your blank. Bring up your 
tailstock and inset the center point into 
the pilot hole in the tap. Lock your lathe 
spindle to keep it from turning and using 
a wrench, start to turn the tap into the 
hole, following it with the tailstock center 
by feeding the hand wheel. This keeps the 
tap centered and true in the hole. You may 
want to blow the chips out of the hole as 
you feed the tap in. You will have to go 
deeper into the hole than your spindle 
thread length because the tap has a tapered 
thread.

When you have tapped the hole, 
remove the tap and remove the blank 
from the chuck or face plate and screw 
it onto your lathe spindle. You can now 
shape your bowl or drum just like turning 
a bowl. Leave a slightly rounded edge at 
the rim. To get a seal on your turnings, 
you will need to add some foam or other 
cushion to the edge. One good material 
to use is scuba diving wet suit foam. The 
foam in yoga mats also can work. The 
foam donut is glued to the rim using a 
spray adhesive such as 3M #77. A gasket 
between the chuck drum and the spindle 
will also reduce leakage.

Rotary Connector—Now comes the tricky 
part, the rotary sealing connector. This 
allows the spindle to turn while being 
connected to the vacuum source. There 

are several suppliers of these commercially. 
The prices range from about $60 to $120. 
Obviously, not part of a $100 total cost 
system, but if the next part is more than 
you want to tackle, it is a way to complete 
your system. 

As near as I can tell, all the commercial 
rotary connectors use a sealed ball bearing 
as the heart of their unit and so do I. Here 
is where we can actually do better than the 
commercial units. We are going to use two 
bearings which greatly reduces the leakage 
through the seal. 

The bearings used are number 6300 
double sealed bearings. They are available 
on ebay for less than $4.00 each—actually 
$14.14 for 10 delivered. These are going 
to be glued onto a short piece of 1/8˝ pipe. 
The inside bore of the bearing is 0.394˝ and 
the outside diameter of the pipe is about 
0.404˝. The outside of the pipe must be 
turned down about 0.010˝ for the bearing 
to go on. If you do not have a metal lathe 
or have a friend with one, you can turn 
this down on your wood lathe with a 
simple chuck adapter, a sharp scraper and 
a file. The adapter is a plywood disk about 
3˝ in diameter with 13/32˝ hole drilled in 
the center and a slot cut from one edge 
through the center and most of the way to 
the other edge. Insert the threaded end of 
a piece of 1/8˝ pipe about 21/2˝ long into the 
adapter and tighten the four jaw chuck. 
This will squeeze the adapter and hold the 
pipe very nicely. Press the tail stock center 
into hole in the end of the pipe. At a slow 
speed, use your scraper to machine down 
the pipe. Go slowly and test frequently 
with one of the bearings. When you are 
close, you can use a file with the lathe 
turning slowly to finish the pipe down to 
a slip fit of the bearing. It should not be 
a press fit as we need a little room for the 
epoxy glue.

The finished chuck drum

Machining the pipe for the bearings

The blue tape trick

Bearings on 1/8˝ pipe

The chuck adaptorThe threaded chuck drum

Slot

13/32˝ Hole

Slot
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When you have the pipe sized for the 
bearings, mix up some five minute epoxy. 
Do not try to use Super Glue! Apply some 
epoxy to the pipe in the area where the 
first bearing will go and slide the bearing 
on. Remove any excess epoxy. Be sure not 
to get any epoxy on the rubber bearing seal or 
the area between the inner race and the seal.

To install the second bearing, apply the 
epoxy to the bore of the bearing and slide 
it onto the shaft leaving about 1/4˝ between 
the bearings. This gives you a space to clean 
out any squeeze out that might get on the 
bearing seals. Now, take the two bearings 
on the pipe and some 2˝ blue masking 
tape and insert the end of the pipe into the 
chuck or chuck adapter that you used to 
turn it to size. Wrap the bearings with the 
tape leaving a long end that is taped to the 
bed of the lathe and start the lathe turning 
slowly. Leave it turning for at least twenty 
minutes. This will prevent any epoxy that 
might have dripped onto the seals from 
gluing the seal to the inner race.

 The blank for the bearing carrier is 
made from layers of Baltic birch plywood 
to a thickness of about 2˝. It is about 21/2˝ 
in diameter. At this point, the construction 
can go two different ways. If you have 
access to a metal lathe, you can machine 
a plug in for the spindle bore that your 
lathe has. The ones in the photograph 
are for two different Jet 1642 lathes and 
a Powermatic 3520B. The o-rings used 
are 1/8˝ on the larger ones and 3/32˝ on the 
smaller one. These seal perfectly and can 
be easily pulled out of the spindle to allow 
use of the knock out rod. The stub on the 
end is 1/2˝.

With the plywood blank in your lathe 
chuck, bore a 1/2˝ hole in the blank and 
then with a scraper, create a counterbore 
about 1/8˝ deep to fit the outside diameter 

of your plug. This gives a very good glue 
surface.

Mix up some five minute epoxy and 
glue the plug to the blank. After it has set 
up, chuck the assembled blank and plug 
by the plug end and bore a 13/8˝ hole for 
the bearing assembly. The depth should be 
just slightly less than the width of the two 
bearings on the 1/8˝ pipe. When installed, 
the outside bearing will be a little proud of 
the surface of the plywood blank. To glue 
the bearing assembly into place, put a little 
epoxy around the edge at the bottom of 
the hole and a little glue around the outer 
race of the outside bearing. Insert the 
bearings into the blank. Now, again, use 
the blue tape process and lathe for about 
20 minutes to insure that the bearings 
don’t seize up from misplaced epoxy. 
When it has cured, you may need to drill 
through to clean out any glue that got into 
the air passage. You can now true up and 
finish the plywood blank with some sealer. 

If you do not have access to a metal 
lathe or your lathe spindle has a cross hole 
and is not air tight, you can use threaded 
lamp pipe instead of the plug. Glue the 
pipe into the plywood blank and cut 
it long enough to extend through your 
spindle with a nut and sealing washer on 
the chuck end. 

Final Assembly—The pump and control 
manifold are mounted on a plywood 
base. Before you mount the pump and do 
the connections, determine which is the 
vacuum port and which is the pressure 
port and label them so that you do not 
hook it up incorrectly. The vacuum gauge 
will not tolerate any positive pressure. An 
air filter is installed just before the vacuum 
inlet on the pump to keep out any debris 
that might get sucked up. A switch is 
added to turn the pump on and off and 

an aluminum project box is used to house 
the capacitor and the wire connectors 
from the cord to the motor. If you want to 
quiet the unit down, you can put an street 
elbow and muffler on the outlet of the 
pump. Connect the control manifold to 
the rotary connector with 1/4˝ vinyl tubing 
and insert the connector into the spindle. 
A little Vaseline will help it slide in. Install 
the chuck bowl and you are ready to use 
your vacuum chuck. 

Material Sources
• Black iron pipe nipples and fittings, 

1/4˝ tubing—Home Depot, local 

hardware store or plumbing 

supply house

•	 Vacuum	pump,	vacuum	gauge	and	

1/4˝ gate valve, sealed ball bearings, 

air muffler—EBAY

•	 Air	filter—Harbor	Freight	or	local	

auto supply store

•	 Aluminum	project	box—Radio	

Shack

•	 You	will	also	need	about	4	square	

feet of 5/8˝ or 3/4˝ Baltic birch 

plywood and miscellaneous 

screws

•	 If	you	are	going	to	machine	a	

fitted plug for your spindle, you 

will need a piece of steel stock of 

appropriate size 

•	 O-rings—McMaster-Carr	or	you	

local hardware store 

•	 Lamp	pipe—

www.paxtonhardware.com

•	 The	Beall	spindle	tap	in	most	

popular sizes can be purchased 

from Woodcraft or directly from 

Beall online

Completed rotary connectorPlug connectors for different lathes
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Matching shapes is an operation that often comes up in 

furnituremaking. For those who use solid wood, inlaying 

thick stock can sometime be a challenge.

In the past I have tried a variety of techniques using all sort of 

collets on a router and finally resorted to the old way of tracing and 

cutting more or less free handed. Fitting the pieces together with 

precision becomes a tedious and time consuming operation. Some 

time we even end up renouncing a particular design feature requiring 

shape matching just because it takes too long.

I don’t remember where I came in contact with the following 

technique. I must have read it somewhere, stored in some dark part of 

my brain without completely forgetting it because one day it popped 

out on a particularly difficult high precision project. All this to say that 

I didn’t invented it!

It was a desk top made of two live edges, cherry 1/2 slabs glued 

together. Because the client required the live edges, I couldn’t do 

what I usually do which is to bring the sapwood inside at the center of 

the glued up board.

The two 1/4 slabs were gorgeous, but in one of them the sapwood 

was badly stained. I decided to cut 1/4˝ off a part of the thickness of 

the board. I followed the junction between the heart and sapwood 

and replaced it with some sapwood from another board of the same 

tree but without the stain. I followed the grain in order to minimize 

the	appearance	of	the	joint.	One	can	quickly	understand	how	time	

consuming an operation like this can be in the traditional way of 

fitting by trial and error.

That’s when I remembered!

Unfortunately I don’t have photos of that particular desk top, but 

here is a sofa table with a 2˝ full thickness inlay. Some of you who 

have tried to match shapes by cutting them with a series of collets 

of different size will have quickly realized that it just doesn’t work 

accurately enough. Here is a simple technique that will do the job 

quickly and in a very intuitive way. 

Matching Curved Shapes

by auRelio bologneSi

photo by Bill Truslow
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Draw your shape on a piece of MDF and cut it 
with a band saw.

Sand the shape you cut with a drum sander when it’s curved. Make 
sure the edge is perpendicular to the face of the MDF.

Trace your shape on your piece of wood and cut it on the bandsaw 
staying about 1/16˝ on the outside of the line.

Now using a router with a straight bit with a bearing on the shank, 
follow the MDF shape to cut your piece of wood. I like to use 3/4˝ 
MDF because it allows me to plunge progressively, especially on 
tricky wood.

If your wood is thick you can use the first routed cut as a template 
to finish the cut or you can go to a different bit. Now the first part 
is completed. We made a template and accurately cut our piece of 
wood with it.

Back to the template, wax the edge using paste wax, solid bees 
wax or paraffin.

1 2

3

5
6

4
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Sand the surface of the MDF. Separate the two pieces. The filler will stick only to the second 
piece of MDF. The wax on the first piece permits an easy 
separation.

Draw the shape of the second template on the piece to be 
matched and repeat steps 3, 4 and 5.

Repeat step 3—Cut on the band saw, staying about 1/16˝ on the 
outside of the line.

Mix a batch of body filler. Take the off-cut of the original piece of MDF and put it back to 
match and fill the gap with body filler. Move the pieces away from 
each other and together to make sure all the voids are filled. If you 
have used paste wax on the edge of the original shape, make sure 
that it’s well dry before applying the filler, otherwise the contact 
surface will not cure properly.

7 8

9

10

11 12
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Aurelio Bolognesi is a graduate of the 

Centro Scolastico per le Industrie Artistiche, 

a design school in Lugano, Switzerland. Aurelio 

worked as a designer in Paris, the Caribbean 

and New York before establishing his studio in 

Hardwick, Massachusetts.

Aurelio, who goes by the nickname ‘Bolo’ 

designs and builds elegant one-of-a-kind 

furniture suitable for any interior. He uses time-

proven traditional joinery with integrity and 

without compromises…Furniture you will love to 

see and touch—tomorrow’s antiques.

Besides being part of some important private 

collections, in particular the Hilda Fleisher, Liz 

and Jerry Reilly, Mary and Theodore Shasta, and 

David Tatlock collections, Bolo’s work has been 

shown in several galleries and at the Currier 

Museum of Fine Art, the Portsmouth Museum of 

Fine Art, and Paradise City Art festivals.

Aurelio is a member of the New Hampshire 

Furniture Masters Association and the Guild of 

NH Woodworkers. See more of Aurelio’s work at 

www.aurelio-bolognesi.com.

Et voilà! A perfect match.

Repeat step 4—Using a router with a straight bit with a bearing on 
the shank, follow the MDF shape to cut your piece of wood.

Repeat step 5—finish the cut.

15

14

13

photo by Bill Truslow
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Part 3 

Sound Post
The front is flexible and delicate. It’s quite durable to the 

human hand, but when the strings are tensioned to the proper 
pitch, there’s a tremendous pressure applied through the bridge 
down onto the belly. Violins failed often in the early centuries, 
splitting and collapsing the front. A post, a 1/4˝ spruce dowel, was 
inserted inside after the front and back are glued on. It’s held 
in place only by friction and string tension. It supports the area 
under the bridge. Looks simple enough. I’ll make it when the 
time is right. It’s inserted through the ‘F’ hole with a post setting 
tool.

Bass Bar
This is the counterpart to the sound post. With the sound post 

on the instruments left side, the bass bar is placed under the right 

side. Starting life as a 2mm x 15mm stick a foot long, it’s shaped 
to fit the belly and glued on while the belly is open.

This part sounds easy until you read a little further into the 
book. Cut a spruce stick 5mm x 14mm x 155mm. Fit it to the 
underside of the belly. Did that with high precision. Now shape 
the bass bar, typically 14mm tall at the bridge and 2mm at the 
ends, tapered top to bottom. This shaping is done while tap 
tuning to get the F note where it’s supposed to be. Remember 
my quandary a couple paragraphs back? It’s not going to work for 
me. I made it the shape described in the text and planed it some 
thinner at the top on the author’s observation about his own.

Gluing on the Back
The time has come. I’m excited and concerned. Is the back 

really finished? And then there’s the hide glue challenge. I elected 
not to buy the special clamps used to do this step. The squeeze 
clamps seemed to work for me.

I elected to use Titebond hide glue. Warming it in the glue 
pot seemed a good idea although it flows well out of the bottle. 
It applied easily, advised by the book to glue it well as the back 
typically never comes off. It gave me plenty of time to position 
the back. 

My  
First Violin

by bob oSWald

Bass bar installed
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Next morning, I can hardly wait, removing the mold. I’ve 
been waiting for this part for months. A few sharp raps with a 
dead blow mallet and the form is loose. Wiggling it upward, it 
comes out gently. Wow! A half violin.

Make the Front Lining
The next step is to make the linings to thicken up the front 

gluing surface. Back to the mortise and bending, but it goes 
quickly. We’ve done this before. Cut, bend, mortise, glue, trim. 
When they’re all dry, the whole top side is sanded flat on a large 
sanding block to get it smooth and flat.

Leave your Mark
I almost forgot this part in the enthusiasm to see the front glued 

on—the maker’s mark. Look into the sound hole on the violin’s 
right side and you’ll see where it was made. It might be a simple 
signature or an elaborate proclamation, but this instrument must 
be preserved for posterity. 
Inspired by the book and 
my lively imagination, I 
make my mark.

The End Pin
The end pin is a little peg drilled into the bottom of the violin. 

Tapered, it’s a press fit with no glue required. It’s the anchor for 
the tailpiece, which is the anchor for the bottom end of the strings. 
I’m reading that you peek through the hole when installing the 
sound post to check its alignment before putting the end pin in 
the hole. I look. Cute.

Instructions have it installed quite a bit later. However, right 
now the top is off and it’s so easy to put the body under the drill 
press and drill this hole. I did it. It’s nice to have that done when 
it was easy. 

Gluing on the Front
The only thing more exciting than gluing on the back is gluing 

on the front. We are cautioned to apply the hide glue thinned 
and sparingly. The front is often taken off, so there’s no reason to 

“weld” it in place. Removing it requires a hot palette knife, sliding 
it gently along the seam to release the glue, section by section.

Remember that my sound holes are in the wrong place. One 
day I may remove and replace this front myself. Not in the 
foreseeable future, however.

The instrument becomes a closed box. It’s light and delicate, 
yet strong. You thump it and hear its sympathetic vibrations. It’s 
begging to make music.

Finishing the Look
This is a simple enough step, to round over the top and bottom 

edges of the belly and the back. Right now it looks square, rugged, 
someone unruly. This will soften the lines. The only caution is 
to not dig into the thin ribs. They are very pretty right now. In 
reality I did this before attaching the front. It’s much easier to 
sand it now.

The Saddle
This simple little block of ebony is mortised on the belly’s 

bottom corner. It protects the soft spruce corner where the cable 
from the tailpiece rolls over the side to the end pin. As I install it, 
it’s not much of a mortise. It’s really replacing a piece of the edge. 
It has to be carefully glued to the belly and not to the ribs to allow 
future disassembly.

And now, hooray, it’s time to move ahead to a whole different 

Gluing on the back

Life is exciting, and the end pin is already installed!The mold is removed!
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task, and probably more new things to learn. The neck, the last 
major component to build.

The Neck
Making the neck blank is pretty easy considering where we’ve 

been. The peg holes are drill precisely and will later be reamed to 
match the tapered pegs.

Two carving challenges come next, different from carving the 
back and belly. Cutting out the peg box and carving the scroll, an 
entirely new experience for me.

The Scroll
The scroll is carved first, while the neck is a block of wood 

suitable for clamping. It’s a lot of trips in and out of the vise while 
shaping the scroll.

A recent read of a great book about Stradivari said that the 
scroll is the mark of the maker. How elegant or plain, it is 
a signature. It’s an Archimedes spiral, part of the golden ratio. 
Tracing the pattern from the book onto the wood produced a 
series of straight lines, progressively smaller boxes. A fine tooth 
hand saw is used to chop away the big blocks. Then it’s a No. 7, 
1/4˝ gouge and developing a skill I’ve successfully avoided in my 
woodworking adventures, until now.

Good grief, I thought carving the back and front was hard. 
This is three dimensional carving in a delicate form. It goes very 
slowly, mostly because I’ve never carved before and therefore 
haven’t a clue what I’m doing.

Part way through, roughing out the general shape, it gets very 
discouraging. I compare my progress to the real violin. It looks 
like a one armed lumberjack with a dull ax has been shaping this. 

Will it ever look good? Wood chips away, the gouge digs and slips 
now and then. I’m learning to hone the gouge constantly and 
keep it very sharp.

I’ve discovered or evolved a technique that seems to work 
better. Starting a cross-grain trim on the outside of the scroll and 
then rolling in toward the center works well. It leaves the surface 
looking hand carved, but that will smooth out later.

Hours later, and a few days gone by, it’s starting to look 
believable. This is clearly a difficult task. Every time you touch 
the gouge or file to the wood, to make it better, you run a large 
risk of a mistake, digging out a chunk or knocking off a ridge. I 
think I will stop short of perfection.

I just emailed my friend Chet about progress. He got me 
started on this path and I’m grateful for his early encouragement. 
He’s just finishing his twenty-first violin!

The Peg Box
Hollowing out the peg box was fairly straightforward. It’s a 

mortise, the only area of this instrument with straight lines. The 
bottom of the mortise curves to follow the neck but it went well, 
roughed out in thirty minutes. I’m finally appreciating the fiber 
slicing sound of a sharp chisel. An encouraging thought also 
occurred to me—a little light at the end of the tunnel. When 
we’re working up here, on top of the fiddle, we’re well along in the 
process. Feels really good. 

I want to fit it to the body, but first we have to build out the 
fingerboard.

The neck blank with peg holes

A very rough scroll

With persistence it takes shape

Finished neck and scroll
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The Fingerboard
Made of ebony to resist the wear from string vibration and 

fingers pressing on the strings. It’s the biggest piece on the topside, 
over a foot long. It’s crowned with a non-symmetrical shape to 
facilitate the human hand as it wraps around to press on strings. 
Twenty one dollars for a high quality, finely finished ebony one is 
well worth the price.

It comes mostly shaped, but oversize and has to be fit to the 
neck, narrowed to match the width, thinned to 3.5mm and sanded 
to the precise length of 270 mm, The only challenge, easier than 
all previous carving, is to hollow the backside. It’s ebony, much 
harder than the spruce and even the maple, but it turns out to 
carve incredibly well. Ebony is such a fine and straight grained 
wood that it was a joy to carve. I saved the shavings. They’re 
beautiful. If I ever become a wood carver, I think I’ll only use 
Ebony!

Curiously, and with some trepidation, I read that it will be 
temporarily glued on to the neck to fit all the other parts, and 
then removed for final varnish, and re-attached. Removing a hide 
glue joint will be another first.

Working on Top 
Work from here on should go more quickly and smoothly. 

I’m feeling a sense of freedom from a difficult task. But it’s been 
incredibly rewarding seeing this come together, seeing it take on a 
personality. All great violins have names. What will I call it? 

The Nut
A very small piece of ebony at the top of the neck, it forms the 

support point for the strings as they come out of the peg box and 
head south. A little curve to match the fingerboard is guided by 
a template and quickly comes together. If only all the steps went 
so quickly. 

Cutting notches for the strings, as will also appear on the 
bridge, is weird. You make a nick with a triangular file and then 
round it out with a tiny “mouse tail” file. Here’s the hitch. The 
depth of the notch is one-third the diameter of the string it holds. 
The E string is six thousandths of an inch in diameter. How do 

you cut a round bottom notch two thousandths deep? The book 
says don’t stress over it.

Cutting the Neck Mortise
Mortises per se are not intimidating any more. I learned from 

Lee Johnson how to start a mortise cut that keeps the edges crisp 
for the rest of the operation. It went perfectly. There’s a little stress 
carving into this box you just struggled to get to this point, but 
you get over it. The mortise is only about 1/16˝ deep, trapezoidal 
in shape. Interesting that it’s much wider at the bottom than my 
existing violin. Must be the Strad design.

The neck fits the mortise perfectly. No gaps. And there’s a 
special template used along the top of the fingerboard to assure 
that lengths and angles are all proper. It fits again! I’m so excited. 
Precision woodworking pays off big time here.

Fitting the Neck
With the final shaping nearly done it’s time to glue the neck 

to the body. Clamping it is a challenge. I took quite a bit of well 
advised time to dry fit and rehearse this several times. 

A band clamp and a squeeze clamp with a special clamping 
block worked beautifully. A notch in the clamp block allows 
checking alignment with the template before walking away to let 
the glue set.

Viola, it’s a violin again! One more stage to go—putting on 
the sound generating parts.

Neck & fingerboard

Strings cross over the nut

Cutting the mortise
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is 5.5mm). Weeks ago when I restored the carcase violin, I had a 
chance to practice this. I approach it now in a more sophisticated 
manner. After the incredible patience required to shape the scroll, 
fitting the bridge is a walk in the park, even with twelve steps in 
the process.

Installing the Tailpiece and Tensioners
Pretty straightforward. These are plastic and aluminum parts, 

not something you’d typically make. And quite inexpensive 
considering their beautiful nature. Total cost of tailpiece, cable, 
end pin and four adjusters about $50 including a chin rest.

The photo shows the strings cresting the bridge attached to 
the tensioners. The tailpiece holds the tensioners and is anchored 
to the end pin by a cable, passing under the chin rest.

Installing the Strings
Remember my concern about temporarily attaching the 

fingerboard to the neck with hide glue and never getting it off 
again? The same concern existed many months ago when gluing 
the corner blocks to the form. Well—I brushed the end of the 
fingerboard with my elbow while setting the first string. The glue 
joint popped apart. I hope the neck mortise joint is stronger than 
that. So there’s a couple hour setback while the fingerboard is 
re-glued.

Another note, I’m getting to like hide glue. Warm, it applies 
nicely. It gets sticky fairly soon, but does not set up. So it actually 
gives you quite a bit of working freedom.

Installing strings is a gangly process. Under tension in final 
form, the strings have the grace, beauty and sound you’d expect. 
During installation, they resist being harnessed into position. The 
bridge is not glued in place, so if the strings get loose, the bridge 
falls out and the strings flap around.

They must each be threaded through a hole it the appropriate 
peg, folded under itself so that as the peg traps and holds the end 
of the string. It takes a little getting used to, but I’ve seen a lot 
worse in the past months.

Shaping the Bridge
Having had the opportunity to try this in that restoration a 

The Sound Making Part
The photo shows, clockwise from the upper left, the pegs, tail 

piece, string tensioners, bridge, nut, end pin and saddle.

Reaming the Peg Holes
The right tools make this job enjoyable. A reamer and a peg 

shaper are essential, the major part of a hundred dollar bill. You 
locate the reamer in the shaper to set its slope. Carving the peg is 
like sharpening a pencil, just turn it slow and steady. The reamer 
is obvious. The book has the necessary dimensions. It goes slowly 
as I don’t want to oversize the holes. That would be a problem. I 
like this.

The Bridge
The bridge (and many other parameters) is critical to the 

sound of the instrument.
The bridge is way too fussy to make by hand. Ten dollars buys 

a high quality bridge that is profiled and oversize. You still have to 
fit it, using the templates in the book and more measurements (E 
string clearance at end of fingerboard is 3mm; G string clearance 

Fitting the neck

Gluing on the neck

The sound making parts

Bridge & tailpiece components
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couple months back, it’s not as daunting as I originally thought. 
Care is important as the book says it’s a crucial part of sound 
quality. You sand the bottom feet of the bridge to match the 
profile of the violin belly. With a piece of 220 sandpaper on the 
belly, rub the bridge back and forth a few millimeters until the 
feet exactly match the curve.

Then using the bridge template in the book, trace it high on 
the bridge blank and sand to the line. Fitting the bridge requires 
the two outside strings to be in place. Measure the distance 
from the E string, the highest pitch one, to the fingerboard. It’s 
precisely defined in the book. Similarly measure the lowest G 
string distance. Using the template, redraw the profile and sand 
to the new line. Holding short and testing makes sure that the 
final fit will be right. So it’s a number of trips to lift the strings, 
remove the bridge, sand it and reinstall. A string lifter tool is a 
treasure.

We’re Done
The violin begs to be played. Using the piano to set the tone of 

each string, it goes quickly. But they change pitch just as fast. The 
strings stretch and continue this process for many days.

Finally, four days later, the strings are stabilizing. I tune it one 
more time. I stand, bow in right hand, violin in left. Chin on the 
rest. Shoulder on the shoulder rest. Touch the bow to the A string 
and pull gently. It sings! Together, we take a slow, luxurious trip 
through one of the lesson songs. I love it! I can’t believe this day 
has come.

Is it the best in the world? Every violin is different. I had the 
opportunity to play a dozen violins at the David Kerr Violin 
Studio a few months ago. From $400 to $4000. They all sound 
different. I love my violin!

Finishing
There’s less mystery here, so I’ll end the story. I think I’ll leave it 

˝in the white˝ for a while. When you show someone a project you 
finished like this violin, all varnished, and say you made it, they 
say—oh, really, nice. But when it’s still in raw form, it looks like 
you made it and they say things like Wow, that’s amazing, etc., etc.

I must share one last thought, an emotion.

Pride
Holding this finished work in a softly lighted living room one 

evening, I truly can’t believe I actually created this. I’ve looked at 
other furniture projects around our home with a good sense of 
satisfaction. This is different. It’s so foreign, so complex. 

A somber and powerful set of feelings wandered through my 
mind as I hold it, look at it, am astonished by it. It suddenly 
occurred to me that this amazement and joy must be what a 
woman feels holding her new baby. I can imagine that to be a 
much more intense and emotional feeling, a living thing that you 
created. I now can envy the women who give birth and a least in 
a small sense appreciate the sensation.

In Conclusion
Thank you, dear readers, for participating in this grand 

adventure with me. This was truly another experience of a lifetime. 
Looking back, I can’t believe I started and I can’t believe that I 
stayed with it, and I can’t believe the patience I know has grown 
out of this project. It will last a long time, hopefully forever. 

Project Cost
Maple, spruce $30

Fingerboard, tailpiece, adjusters, etc. $80

Strings $60

Highest cost items were violin specialty tools.

Ibex Planes $150

Six Gouges $250

Scrapers $40

Dremel $70

Reamer, Shaper $100

Time spent, short of finishing
67 hours. They say finishing takes at least 100 hours.

The bridge

Finished! Tuning pegs where redone because I did them wrong.
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It started with a simple concept. We need a chair for the living room. 

My wife and I agreed. Not a big overstuffed thing. Something a little 

smaller in scale—with arms—wooden arms! Several months and many 

furniture stores later, we still did not have our living room chair. Then I 

said the words that many amateur woodworkers have said and often 

regretted—Maybe I should build one.

I have always been attracted to the simple lines and solid 

appearance of the Arts and Crafts style. I browsed through a 

reproduction of the old Stickley catalog and considered building a 

Morris chair, but that would have filled half the space in the room. 

Around that time, I received a book, Grove Park Inn Arts and Crafts 

Furniture, by Bruce E. Johnson. In its pages was the story of the “GPI” 

chair, complete with photos and plans. I felt inspired. This chair 

seemed to have the right fit and finish for our room.

The Grove Park Inn, Asheville, North Carolina, is a grand historic 

hotel and remains a premier example of Arts and Crafts architecture 

and décor. The inn contains the largest collection of Arts and Crafts 

furnishings in the country. Many of the original pieces are still in use a 

full century after they were built. 

 The Roycroft Furniture Shop was commissioned to design 

and build 400 dining room chairs to be ready for the hotel’s grand 

opening in July of 1913. This model came to be known as the “GPI 

chair” because of the distinctive “GPI” monogram carved into the front 

of the upper seat rail. The Roycroft shop mark appeared on the right 

Grove Park Inn, Asheville, NC

Hotel’s “GPI” chair 
retrofitted with demi-arms

A Chair Story

by Stan paRaS
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rear post. They were constructed of quartersawn white oak, a favorite 

stock of the Arts and Crafts furniture makers. The seat was of leather 

simply stretched over a wooden frame and secured prominently 

around the perimeter with decorative tacks. The original model 

was designed without arms. However, some of the hotel guests 

commented that the chairs would be more comfortable with arms. 

In response, the hotel manager went back to the Roycrofters in 1921 

and had 350 of the chairs retrofitted with demi-arms. 

The “GPI” chair had beautifully figured quartersawn wood grain 

and the austere, sturdy frame typical of the style. I could build this. 

How hard could it be? This was going to be the armchair for my living 

room.

As I was selecting various pieces of white oak from repeated 

trips to the shorts bin, I thought about the many chairs I had tried 

out at the furniture stores. It came to me as a problematic surprise 

when I realized that I had never sat in a “GPI” chair. Caught up in the 

enthusiasm of a new project, I found myself rethinking the obvious.

We had plans to go to a reunion in Cincinnati that summer. It 

wasn’t very difficult to convince my wife to extend the vacation to 

include	Charleston,	South	Carolina.	Of	course,	she	quickly	determined	

that Asheville, North Carolina was on the way and a night at the 

Grove Park Inn might add some interest to the trip. I could feel myself 

dropping into a “GPI” chair already. The obvious problem had been 

solved, and with fringe benefits.

The “GPI” chair was one of the most uncomfortable chairs into 

which I had ever settled. The demi-arms supported my arms slightly 

past the elbows, leaving my forearms suspended forward in mid-air. 

My four chairs now see heavy daily use in the kitchen

“What I learned with this project is that if you 

start with a design for a living room chair, read 

a book, travel 1800 miles and spend a year of 

spare time in your basement, you end up with 

four chairs for your kitchen.”

I thought that this must be how Tyrannosaurus rex felt. I think the 

diners, seated on that leather-over-wood frame, would have finished 

their meals as soon as possible. No dessert, thank you. I’d much rather 

be off to the extinction. However, the original design was better. 

Without arms, there was more room to shift around in the seat. With a 

little padding added, the seat might be tolerable. 

Just a few weeks before the test seating, I had emailed Bruce 

Johnson to clarify a point on the chair plans. Ironically, it was a 

question regarding how the arm support attached to the underside 

of the arm. I only half expected the recognized expert on Arts and 

Crafts furniture to get back to me. Mr. Johnson, who actually owns an 

original “GPI” chair, graciously replied with an answer to the problem 

and wished me luck on the project. With all due thanks and respect to 

Mr. Johnson, I could not add the demi-arms. This was not going to be 

my living room chair.

Still, I wanted to build it. I had some oak, I liked the looks of the 

chair, I could get the seat cushioned, and I knew I would not have 

to put arms on it. I could use the chair somewhere else around the 

house.

With my research complete and my oak acclimating to the 

workshop, I was ready to build a pair of chairs. A full scale drawing of 

the rear leg posts proved to be indispensable. The posts are angled 

back at the top and tapered at both the top and bottom. The key 

to building these chairs would be to accurately mark and cut the 

mortises, so I marked out all details on the drawing. Using tracing 

paper, I made a copy of the drawing then used spray adhesive to 

‘veneer’ the copy onto a piece of half inch MDF for a template. This 

drawing/template was also useful as a type of story stick later in the 

project. 

My next dilemma was in planning how to cut the mortises on the 

angled posts so that they would squarely receive the seat and leg 

rails and keep the back rails exactly aligned. My first thought was to 

shape only the front face of the leg, keeping an extra width of stock 

opposite to the face for reference. This opposing reference face would 

be parallel to the mortises and used on the drill press table. After the 

mortises were drilled out, I could go back to the template and cut off 
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the extra stock to finish shaping the leg. This method would generate 

a lot of waste, but I had enough stock. 

Later, fellow guild member, Peter Breu, suggested that I rough 

out the shapes with a band saw, finish them with the template and a 

patterning bit on the router table, then work from there. This would 

leave me without a true reference face for the drill press. However, 

this approach allowed for much greater flexibility in laying out the 

grain orientation and would save a lot of material - enough to make 

an extra chair. Peter won me over by offering the use of his band saw, 

a tool that had not yet materialized in my workshop. But, who makes 

a set of three chairs? Soon, I was off to the lumberyard to get enough 

wood to make a set of four chairs for the kitchen. This meant I would 

have to make a jig.

My definition of a jig is a device that allows one to repeat the same 

mistake in many pieces of perfectly good stock. Nevertheless, I had 

to commit to fabricating one to move forward. Photo #1 shows the 

template and the jig. The center block of the jig is a section that has 

faces parallel to the reference face of the jig. The angled blocks were 

made using the template then fitted into the jig to support the stock 

in the correct orientation. I allowed for horns on the top and bottom 

of the posts so that they could be screwed into the jig (photo #2). I 

also made the jig slightly narrower than the stock. This allowed the 

stock, not the jig, to rest on the drill press table to make the side 

mortises. I added an angled spacer to the jig to drill the mortises for 

the seat back rails in proper alignment (photo #3).

I squared up the eighty mortises by hand and from there on it 

was standard mortise and tenon joinery. It’s funny how six months 

of woodworking can be compressed into one sentence. I made seat 

frames of hard maple and added corner blocks (photo #4). After I 

applied the finish, it was time to complete the seats. 

I was not willing to take on the upholstering myself. During 

the early stages of the project, I began working with an upholstery 

shop on my plans for building the seats. They assured me that they 

could add some cushioning and achieve a look true to the original 

design. This was planning time well spent. They were very helpful 

in guiding me on various details such as the amount of padding, 

clearances needed for wrapping the fabric between the frame and 

legs, and easing the edges of the frame to minimize wear. They also 

recommended synthetic leather since these chairs were now to see 

heavy daily use in the kitchen. 

A woodworker learns something with every new project. What I 

learned with this project is that if you start with a design for a living 

room chair, read a book, travel 1800 miles and spend a year of spare 

time in your basement, you end up with four chairs for your kitchen. 

Being a novice, I was warned about the difficulty of building chairs, 

even ones as plain as these, but nobody told me it would be like 

this! 

Photo #1—The template and jig for the rear leg posts.

Photo #2—Posts are screwed into a jig.

Photo #3—The jig is slightly narrower than the stock allowing the stock, 
not the jig, to rest on the drill press table to make the side mortises.

Photo #4—Seat frames are made of hard maple with added corner blocks.
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I recently finished a production 
woodworking job and used some of the 

profits to purchase a new Shelix cutter head 
made by Byrd Tool (www.byrdtool.com) for 
my Powermatic P-60 jointer. I bought the 
unit from Holbren Precision cutting tools 
(www.holbren.com) for $449 delivered.

I began by completely disassembling 
the machine and giving all the way surfaces 
a thorough cleaning. 

To remove the cutter head from the 
base, the base had to be disassembled from 
the stand because Powermatic used bolts 
to hold the cutter head bearing castings 
in place and there is no way to get at the 
bolts without disassembling the base from 
the stand. This was a pain so I decided to 
change from bolts to studs mounted in 
the bearing casting blocks. This involved 
clearing away the base casting on the 
bottom so I could get at the nuts with 
a wrench when the base and stand were 
assembled. I also counter-bored the top of 
the base casting to clear for the nut that 
will hold the studs into the bearing blocks. 
I did have to file a couple areas of the base 
casting where the new cutter head teeth 
touched, but that was minor.

Once the cutter head was in place I 
mounted the out-feed table and checked 
the alignment to the cutter teeth. I had 
to shim the one end of the cutter head 
by 0.003˝ to get it parallel to the out-feed 
table. With the out-feed table aligned and 

in place I mounted the in-feed table and 
found that it was out of parallel to the 
out-feed table by 0.008˝ from one side to 
the other. A note about this—the jointer 
in-feed and out-feed tables were never 
right from the day I bought it. Before this 
new head I had to shim the out-feed table 
0.010˝ to get it good. But this time I was 
determined to get it as close as I could.

When I started checking what was 
closest in parallel the out-feed table and 
the cutter head were closest. But this meant 
I would have to shim the in-feed table 
to correct for the 0.008˝ out of parallel 
with the out-feed table and cutter head, 
because the ways are at an angle it was not 
a direct 0.008˝ shim. After three different 
shims I ended up with a 0.014˝ thick shim 
to correct the out of parallel. Remember 
this is an assembly and a shim in one side 
affects both sides. Then I secured the shim 
with a #10-32 screw. I double checked all 
the alignments.

Next was to check how parallel the 
in-feed and out-feed tables were. This 
showed that the out-feed table was not 
quite parallel and a couple 0.003˝ shims at 
one end of the gibs got everything parallel 
within 0.003˝. I checked this with feeler 
gauges and my four foot straightedge.

After I was confident that everything 
was aligned correctly, I assembled the rest 
of the machine and started it up. What a 
difference! Quieter. And it cuts great! 

Installing a Spiral Cutter

by Steve coStain

Before I began

Counterbore relief for wrench access

Counterbore relief for wrench

Cutter head with studs in bearing castings
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The image above gives us insight into 
the state of chairmaking immediately 

following the Civil War. The document is 
a $1,000 fire insurance policy sold by The 
Home Insurance Company of New Haven, 
CT. to Joseph Rankin of Erving, MA. The 
hand written description specifies what 
property the policy covered and for how 
much. “$300 on his (Rankin’s) Frame 
Saw Mill and Chair Shop Building and 
Water Wheel and Fixtures, therein, situate 
in Erving, Mass ~$500 on his Machinery, 
and $200 on his Stock, raw, wrought and 
in process, contained therein.” The policy 
was signed at Worcester February 6, 1866. 
It expired on February 15, 1867. Rankin 
paid $40 for the coverage.

Rankin was in the chairmaking business 
after the period covered by most Windsor 
reference books, and so he does not show 
up in either Evans or Santore. Still, we 
have been able to learn a little about him. 
The University of Massachusetts Library 
has a box of Joseph Rankin papers dating 
from 1842-1866. The abstract of the 

collection’s contents reads—“A craftsman 
and store-owner in Erving, Massachusetts 
during the mid-1800s, Joseph Rankin was 
unusually well-connected. He ordered salt 
from Boston, groceries from Hartford, 
and sold chairs in New York City and 
Chicago. Rankin’s store supplied the 
essentials: produce, hardware, news, and 
gossip. This collection contains receipts 
and correspondence. Receipts relate the 
character of business in small towns, while 
personal correspondence relays the affairs 
and activities of the individuals who make 
up these towns.” The collection consists of 
approximately 500 pages. 

The library abstract and the insurance 
policy do provide us with some tantalizing 
details that fit Rankin’s chairmaking 
into what we know about the mid-19th 
century. By this time, chairmaking had 
evolved from a handicraft to a factory 
activity. However, these factories were 
small relative to what chair factories would 
eventually become.

While early chairmakers had practiced 

a division of labor, in a factory this division 
was rationalized as far as it could be taken. 
Instead of learning the trade of chairmaker, 
a chair factory employee was put to work 
doing one process, a process that did not 
require a lot of training. Early chairmakers 
in the craft shop period advertised for 
likely lads, meaning boys with intelligence 
and ambition, while a generation later 
factories advertised for country lads, 
meaning anyone fresh off the farm.

Another attribute of these early 
factories evidenced in Rankin’s insurance 
policy was their willingness to invest in 
and rely on newly invented machines. In 
fact, Rankin’s machinery was so valuable it 
was insured for $500, half the value of his 
chairmaking enterprise and far more than 
his buildings. How many of us insure our 
machines for more than our shops?

Erving is an out-of-the-way town in 
the western half of Massachusetts, half 
way between Orange and Greenfield. 
Even today the area is so rural it is hard 
to imagine anyone there being well 

Joseph Rankin—Chairmaker
from the bench  by Mike Dunbar
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I have to drill lots and lots and lots of holes in hickory for my business. Sometimes 

I am drilling hundreds of holes a day, so I have been paying more attention to 

the bits I use recently. I bought two new Forstner bits from Traditional Woodworker 

(www.traditionalwoodworker.com—then search for “Bormax”) that are amazing. The German 

Bormax bits made by Famag aren’t cheap, but boy, can they cut accurate, quick holes in tough 

hardwood. The wave form pattern on the rim combined with precise machining makes it really 

the best Forstner bit I have ever used. I drill at a very high speed and any imperfection would 

be immediately evident, but these bits spin wonderfully true. They are available in a wide 

range of sizes and lengths and there is also a carbide version that I have my eyes on! 

Another	new	tool	that	I	use	often	is	the	Veritas	jointer	fence	(www.leevalley.com—then 

search for “jointer fence”) which is really a jig that attaches to a hand plane to help 

create a perfect 90° edge. If I had started woodworking as an apprentice as a teen, I’m sure I 

would not need this—my hand would have been trained to make that perfect edge. However, 

I need some help finding that angle and this fence is really an amazing help. It attaches with 

strong magnets to the side of the plane in a second and stays there acting as a guide off the 

side of the board. It is even possible to plane an angled edge by attaching a beveled wooden 

guide to the fence. Any time I joint an edge these days, I snap the fence on and know I will 

get that perfect 90° that makes joinery work. It is rare that such a simple jig makes such a 

difference and works so flawlessly. I am sure it is the best jig I have in the shop! 

connected to cites all over New England, 
never mind places as far away as New York 
and Chicago. The key may be Erving’s 
proximity to Gardner, MA, which is only 
24 miles away. Gardner’s nickname is Chair 
City. In the 19th century and through 
three quarters of the 20th, Gardner was 
a chairmaking hub. I suspect that Rankin, 
working in isolated Erving was connected 
to Gardner, and through Gardner to large, 
far away markets.

It is revealing that Rankin also ran 
a general store. It raises a question as to 
whether his chair shop alone earned him 
a sufficient income. The UMass collection 
shows that he obtained store goods from 
Boston to the east and Hartford to the 
south. The post-Civil War period was 
the period of railroads. Rankin was able 
to purchase and receive goods from far 
away thanks to the railroads. In fact, he 
purchased his insurance policy from 

S. H. Colton, a Home Insurance agent 
in Worcester (my natal city) some 60 
miles from Erving. Without much doubt, 
Rankin took the train to Worcester.

Like many successful men in the 19th 
century, Rankin served his community. 
He was an Erving selectman in 1857 and 
served as its postmaster, but I cannot find 
the date of his tenure. 

tool review  by Peter breu

continued—Rankin

Bormax Forstner Bits

Veritas Jointer Fence
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Steve Branam  
Ayer, MA
Tool Wall—People always 

love pictures of this. The 

wall system itself is just 

raw pine panels secured 

to battens and studs, with 

saw and plane tills hung on 

French cleats screwed to 

the panels.

Aurelio Bolognesi Hardwick, MA
Lisa’s Sofa Table—Curly Maple with walnut 

accents. The finish is French polish. An interesting 

detail—the grain of the walnut inlay on the table 

top is filled with 23 karat gold powder. It’s just an 

accent but enough to soften the contrast of the two 

species. This table sits not too far from my shop, at 

the home of clients who became our friends. They 

wanted a table to go behind a sofa, the first thing 

you see entering their house, I was asked to make a 

statement and there it is!

Richard Oedel Boston, MA
Lyric Repository—

Vellum (goatskin), 

mahogany, maple, 

bird’s-eye maple, 

poplar calligraphy by 

Marianne Grebenstein. 

18˝ deep x 29˝ wide 

x 56˝ high. As a 

musician, I was 

inspired by a sheet music cabinet designed in 1903 by Harvey 

Ellis while he was working with Stickley. Not wanting to duplicate 

his form, I melded the deep, rich feel of mahogany with bird’s-

eye maple drawer fronts, and then hid those drawers behind 

doors with vellum and calligraphy reminiscent of the plainsong 

chant of the 13th century. The drawer below is large enough for 

a 4/4 violin or full-sized flute, while the other 10 graduated, felt-

lined drawers are designed to accommodate sheet music.

photo by Bill Truslow

photos by Bill Truslow


