Dining Chairs

Learn simple steam bending and how to build a template sled
while building these mission style chairs with basic shop tools.
Part 1 of 2
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One of my goals in life is to have all of the furniture in my house be built by my hands. My wife
and I own a few heirloom antique pieces that we will not be replacing, but everything else I
want to have built myself. And I am well on the way. So when my wife asked me about building
a new dining table and chairs, I decided that they would be an excellent subject for the
Woodcademy show and help move my furnishing plans forward.
Most furniture projects must look good and hold up to generations of both use and abuse. But
chairs, to be truly successful, also need to be comfortable. And this requirement adds a unique
requirement. We have all encountered lovely chairs that simply do not “sit well”, they are just
not comfortable to use for any length of time. So I built a complete prototype before making the
set of six I will need, to verify my design before moving forward.
Because we are learning together, these plans will be released in two parts with the videos
because the set is not built as I write this first section; it exactly follows the steps in Episode 5
of Woodcademy. This document will introduce you to my design; show you how to do the
simple steam bending on the back splats, and make a professional quality template routing
sled for forming the rear legs.
So follow along and we will learn the process of building a relatively simple chair together. And
I promise to share with you the mistakes I make, and the lessons I learn from them.
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Cut List per Chair
Rear Legs (2)
Front Legs (2)
Back Splats (4)
Splat Cross Rails (4)
Rear Rails (2)
Front Seat Rail (1)
Rear Seat Rail (1)
Seat Stretchers (2)
Lower Front Rail (1)
Lower Stretchers (2)
Cushion Base (1)

3-1/2 x 40 x 1-1/8
1-1/8 x 18 x 1-1/8
1 x 29 x 5/8
1 x 6-1/8 x 5/8
2 x 12-3/4 x 1
2 x 15-3/4 x 1
2 x 13-5/16 x 1
2 x 16-1/8 x 1
1 x 16-1/8 x 1
1 x 16-1/8 x 1
17 x 18 x 1/2

Shaped
Steam Bent

Plywood

These dimensions are for final prep. Many of the parts will be either milled to shape or cut to
the various angles needed during the build process.

Sources (tools and hardware mentioned in the video)
MicroJig GRR-RIPPERs
MicroJig GRR-RIP BLOCKs
Kreg Mobile Project Center
Rockler Steam Bending Kit
Bessey Quick Clamps
Bessey Revo Parallel Clamps
Bessey Auto Adjust Toggle Clamps
FastCap Blind Nails
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The Bending Form
A good woodworking habit to get into is to begin projects with the most difficult part first. The
one that is most likely to force changes if it turns out differently than planned. On this project,
that is the back splats. (yes, splats is the right term for the center vertical support of a chair
back. In this project, the “splat” is made up of four “slats”)
These parts are going to be steam bent to
follow the line of the rear legs, and steam
bending is anything but a precision operation.
So I wanted to bend the splat parts first, so
that if they end up a bit off of the ideal shape,
they can still be used. As it turned out, the bent
shape was correct, but my bending form was
not. My first form used a single point of contact
to set the shape, but this ended up crushing
the steam softened fibers of the splat parts,
leaving a very visible mark. I decided to glue
up four pieces of poplar to make a solid form.

The easiest way to do this is to cut the four
pieces to shape first, and then glue them
together, so I made up a plywood template.
(See measured drawings) With the four parts
flush trimmed to size from the template, they
were glued up and the face sanded smooth.
A cleat was added to the short end to locate
and hold the steamed slats during clamping.
The cleat is the same 5/8” as the slats with a
plywood cap to form the lip. This was
screwed and glued because it will be under
quite a lot of stress during bending.

The splat parts were all milled up. I made 4 pieces for each chair, plus a few extras just in
case. You will also need the cross pieces at exactly the same dimensions, so mill these up at
the same time.
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For whatever reason, kiln dried lumber does not steam as easily or quickly as airdried lumber.
But I have found that pre-soaking kiln dried lumber before steaming does help quite a lot. So I
soaked the slats in room temperature water for several hours before starting the steaming
process.
Steam Bending
The equipment needed for steaming is not
terribly complex. Steam can be generated
by anything that can boil water, and a
chamber is needed to contain the steam
while the parts soften. The internet is full
of info on steaming set ups, and several
manufacturers now make steaming kits. I
used Rockler’s, it comes with the steam
generator, tubing, and all the fittings
needed, I just had to make a steam
chamber. Mine is a simple plywood box
with some dowels inside to hold the parts.
It has worked for more than 5 years now.
Once the chamber reaches 212 degrees, parts should be steamed for one hour for each inch
of thickness, but you can’t really over steam, so I added stock as soon as the generator began
heating up, and waited for an hour after reaching temperature. I bent two parts at a time, and
added two new parts with each bending cycle so I could continue bending as fast as the parts
could cool, about every 20 minutes. Everything will be at 212 degrees, so you will need to wear
gloves and be cautious when opening the steam chamber.
The stock begins cooling rapidly as soon
as they are removed from the chamber, so
you must work fast. Make sure everything
is ready before removing parts from the
chamber. In about 20 seconds, the parts
will cool enough to begin getting stiff again.
Stick one end of the parts under the cleat
on the form, then bend the longer section
down onto the form and clamp them in
place. Quick acting ratchet clamps help
speed the process. Make sure the parts
are firmly on the form with no gaps.
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The bending form is made to a tighter curve
than the parts we want to produce. This is to
account for the natural spring back that will
occur when the parts are released from the
clamps. This is why I started the project with
these parts, to insure that the parts would be
the right shape even after the spring back.
This is mostly guess work based on my
experience with steam bending. The spring
back turned out to be about 5/8” after
cooling, but the parts were consistent, and
matched the angles of the leg.
Leg Template
The rear leg of the chair is the next challenge. The upper and lower sections are each tapered
and angled, and there are no real reference points once the legs are formed. The solution is to
create a plywood template of the leg to be used for layout of the leg blanks on the stock, the
template sled it will be milled on, and for locating the dowels that will hold the rails.
Start with a piece of plywood 40 inches
long and 3-1/4” wide. (See Measured
Drawings) On the front 40 inch edge,
mark two lines, one at 14-3/8, and one at
17-3/8”. On the back edge, mark one at
15 and one at 17”. Now draw a line
between the second pair, parallel to the
back edge, 1-3/4” in from the back. A 5
degree line, 1-1/8” long, needs to be
drawn on each back corner. I cut a 5
degree angle into a small scrap and used
that to mark these two lines.
Finally, draw a line from each end of both center lines to the ends of the angled lines front and
back. This is the basic leg layout. Next, two 1/8” diameter dowel marking holes need to be
drilled where each rear rail will go. It is a bit easier to drill these before cutting the template out.
Both pairs are centered along the leg with the top pair centered at 1-1/8” front the leg top, and
the second pair centered 11-1/4” up from the bottom. The holes are 3/4" on center. Finally, the
template is roughed out on the bandsaw and carefully sanded to the lines.
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Prepare the stock for the rear legs to 11/8” thick, and use the template to lay out
the legs on the stock. In wider stock you
may be able to lay them out side to side.
A carpenter’s pencil leaves a 1/8” gap
around the template. The blanks need to
be a bit oversized to flush trim later. Cut
these leg blanks out using the bandsaw.

Cutting these leg blanks will result in a pile of waste, but do not throw these out yet. It is
already at 1-1/8” thick, and you may be able to rip many of your front legs from the waste.
With the leg blanks roughed out, we will be milling them to final size and shape using a
template sled. (See Measured Drawings) The leg template we just made will be used to create
the template sled. The sled is made from a piece of good quality 1/2" plywood, 10” wide by 44”
long. Center the leg template on the sled so the front flat edge is flush with the sled edge. On
the left side (as it will be passed by the router bit) a straight “lead-in” line is drawn from the top
edge of the leg template to the end of the sled. This allows for engaging the bearing of the
flush trim bit before the leg starts cutting.
Trace along the template edge, then on the
opposite edge, trace along the bottom of the
leg template, extending the line by 3/4"
beyond the template. From the end of this,
draw a line straight out to the end of the
sled. This “lead-out” will cut the bottom end
of the leg to length while containing any tear
out, while providing a guide to exit the cut.
Before moving the leg template, trace the
inside edges too to show where blocking will
go later.
Reposition the leg template to the other edge of the sled without changing its orientation. Now
the lead-in will meet the inside profile of the leg template. Trace along the template as before,
and along the opposite end of the leg template, extending that line 3/4" along the angle as well,
with the same lead-out. Again, trace the inside of the leg template while it is in place.
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The outside lines on both edges of the
template can now be rough cut on the
bandsaw. The lead-ins and lead-outs will need
to be cleaned up by hand. To trim the sled to
the leg template, attach the template back
onto the sled, and use a flush trim bit guiding
on the leg template to shape the sled. Do this
on both sides.

Now small locating blocks need to be added to position the leg blanks on the template sled.
One the first side, the leg blank will be rough cut oversized, so these blocks should be
positioned 1/8” back from the inside leg template lines. On the second side, the face of the leg
blank will be trimmed, so the blocks here get mounted directly on the leg template line.
The template sled is finished by mounting appropriate blocking to the center section to position
whatever clamps you will be using.
Milling the Rear Legs

The leg blank is secured to the front edge of
the template sled (where the bocks are 1/8”
back) and locked down with the clamps.
Engage the sled with the bearing on the flush
trim bit at the lead-in in front of the blank.
Then follow along the edge of the template
sled, trimming one face of the leg to final
size. The back end will also be cross-cut to
length.

The sled provides plenty of safety and control over the cut while keeping hands well away from
the cutter. Once all the leg blanks are trimmed on the front edge, the sled is reversed, and the
back side of each leg can be cut to size.
This has been a lot of work, and we’ve not even begun assembly of the chairs yet! But the
hard parts are out of the way, and in Episode 6 we will finish our dining chairs.
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