
My first saw was a bandsaw, so from the very be-
ginning of my woodworking career, I found myself 
working with curves. If you’ve only been a straight-
shooter until now, you’ll find that curves not only 

open up a world of design possibilities, but they also offer plenty 
of chances to expand your repertoire of woodworking skills: from 
laying out eye-pleasing shapes to cutting and smoothing those 
shapes, or even bending them (with steam or by lamination).

What stops most people, however, is the prospect of cutting and 
fitting joinery on these curved parts. I’ll show you three techniques 
that I’ve used over the years with great success. There’s nothing 
exotic or difficult about them, and once you see them in action, 
you’ll soon be adding graceful curves to your own work.

Creating a flat spot on the curve
The simplest way to join two pieces when one of them is curved 
is by leaving or creating a flat area on the curved work where 
the mortise is to be cut.  

If you are cutting the curved piece out of square stock, it’s 
easiest to locate and cut the mortise while the workpiece is still 
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square. Then you can leave the area around 
the joint flat when cutting the curve. The 
tenon on the mating rail can then be cut 
and fitted just as for any other mortise-
and-tenon joint. When creating the flat,  
be sure to extend it 1⁄8 in. or so beyond 
the rail both above and below the joint 
to accommodate any expansion across 
the width of the rail. When the piece is 
glued up, you can sand lightly to ease the 
transition from flat to curve, leaving about 
1⁄16 in. flat.

Things get more challenging if you’re 
cutting several identical parts from square 
stock. If you want to minimize waste, you’ll 
need to “nest” the layout of the parts and 
cut them all out before doing anything else. 
This means you’ll then have to create the 
flat—and cut the mortise—in an already 
curved part. To do this, I make a simple 
jig that holds the work while I create the 
flat spot and then cut the mortise. 

Clamp the curved piece into the jig so 
that the area to be flattened projects above 
the jig’s fence. Now you can create the 
flat spot, using a handplane to remove 
the projecting material and bring the part 
flush with the top of the fence. To use 
the jig with a router, screw on a top plate 
to support the router. Use a spiral upcut 
bit or a straight bit, set to cut flush with 
the top of the jig’s fence. The first cut 
should be a clockwise pass around the 
area to be flattened; this is a climb cut to  
avoid tearout. 

To mortise with the same setup, equip 
a plunge router with a fence that will ride 
along the back of the jig. Adjust the fence 
to locate the mortise on the thickness of 
the workpiece. Rout between the layout 
lines in shallow passes (perhaps 1⁄32 in. of 
added depth per pass) until you reach the 
desired depth.

Create a flat that stands proud 
Some designs call for seamless curves  
that flow from one part to the next, re-
gardless of whether the parts themselves 
are curved. 

In these cases, don’t shape the curve, 
or much of it anyway, on the end of 
the tenoned piece. The outer tips of the 
curved ends will consist of very fragile 
short-grained stock. Instead, leave a raised 
area on the mortised part, and form the 
transitional curves there. Just rough them 

Saw the piece to 
shape. But before 
bringing the work to 
the bandsaw, go ahead 
and cut the mortise—
a task that’s much 
easier while the stock 
is still square. 

The easiest flat. Leave a section of the stock’s square edge intact when cutting the workpiece to 
shape. Mark the flat’s boundaries on the pattern and let that section hang over the stock’s edge 
when tracing the layout. 

This works best with shallow 
curves so the flat spot won’t 
stand out. It’s good for joining 
straight rails to curved posts on 
a chair or bed, or straight aprons 
to curved legs on a table.  

Leave a fLat section if you can...

For shallow, outside curves, create          a flat OptiOn 
One

Flat section 
for joinery
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Plywood top 
supports 
router. 

Center the opening 
on the area to be 
flattened.

Support 
block

Vertical block  
lets the jig 
mount in a tail 
vise. Plywood fence for 

holding workpiece

Clamp the work 
to the fence.

Blocks position 
workpiece.

Hold the jig in a bench vise. The workpiece clamps to the jig’s fence. 
Three hardwood stops locate the workpiece so that the section to be 
milled protrudes above the fence. 

“Nesting” curved parts saves material. However, it also 
makes it impossible to leave a precise flat when sawing each 
part. So Miller uses a simple jig to shape the flat afterward.

Add a top plate 
to support the 
router. Use ¾  -in. 
plywood and make 
the plate opening 
larger than the de-
sired flat by 1½   in. 
in each direction. 

The same jig lets you mortise, 
too! Attach the router’s fence to 
guide it and locate the mortise.

Rout the workpiece flush. Set the 
bit depth even with the top of the 
jig’s fence.

sIMPLe JIg CAn FLATTen And MorTIse
The assembly is based on a piece of thick, wide stock screwed 
to a vertical plywood fence so the mating edges are flush. 

...oR Rout a fLat on nesteD PaRts

Straight bit 
flattens curved 
workpiece.

Router 
fence

Straight 
bit cuts 
mortise.

1. roUT The FLAT 2. roUT The MorTIse

Router

49www.finewoodwork ing.com S E P T E M B E R / o C T o B E R  2 0 1 1

COPYRIGHT 2011 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



For flowing curves, add a pad

Cut the joint while the stock is square. Then 
saw the shape as shown, making sure that the 
flat surface is 1⁄8 in. or so wider than the rail. 

in, and then refine the transitions after  
gluing the joint together. A well-known 
example of this technique can be seen on 
the leg-to-rocker joints of a Sam Maloof 
rocking chair. 

By the way, another excellent solution 
to this problem is the gunstock joint used 
by Kevin Kauffunger in his hall table (“A 
Graceful Hall Table,” FWW #212). 

Here’s a final point to consider when us-
ing this type of joinery: It makes a lot of 
sense to use quartersawn wood for the rail. 
This is because, after the joint has been 
smoothed to seamlessly flow together, sea-
sonal expansion and contraction of the rail 
across its width could create minor mis-
alignment between the parts. Quartersawn 
stock, which moves less across its width 
than flatsawn material, will minimize this 
problem.

Match the shoulders to the curve
When you’re joining a tenoned part like 
a chair’s crest rail or a table apron to a 
concave section of curve, it won’t work to 
create a flat spot on the curve. The sim-
plest approach is to scribe the tenon shoul-
ders on one piece to exactly match the 
curve of the adjoining piece. By the way, 
this is another instance where a quarter-
sawn rail is a good idea. Excessive wood 
movement can cause gaps to appear in a 
scribed joint, because expansion or con-
traction will actually change the curvature 
of the shoulder. 

The task of cutting the mortise and tenon 
is roughly the same as before. You can 
use the jig again to cut the mortise, al-
though you may need to use a curved 
offcut as a brace between the jig and the 

Finish by hand. After the joint is glued, remove 
the excess material and create a smooth tran-
sition using a round or half-round wood rasp 
(above), followed by a card scraper (right).

For curves that flow into each other, there is a right way 
and a wrong way. This table by Chicago furniture maker 
Chris Bach shows how it should be done.

AvoId shorT grAIn

sTrong 
desIgn

weAk 
desIgn

Short grain 
is fragile.

Protruding 
pad is strong.

OptiOn 
twO

Cut the raised 
pad when 
sawing out the 
workpiece.
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A curved shoulder starts on an angle. 
When cutting the tenon, angle the shoulders 
to follow the arc of the curved mating piece. 
Aim for a close fit to minimize the paring. 

Mark the shoulder. An automotive feeler gauge 
hugs the curve when transferring the layout to the 
shoulder. Use a wood scrap for a wider gap. 

Pare to the scribe line. Nibble away most of the 
waste, then seat the chisel in the scribe line and 
pare straight down. Use overlapping cuts, advancing 
only a quarter of the blade with each new stroke.

Bring the joint home. 
You may need to short-
en the tenon slightly to 
allow the shoulder to 
seat completely. With 
the shoulder pared 
carefully, the joint 
should come together 
with no gaps.

workpiece to help hold the work squarely 
when clamping.

The real trick in this technique lies in 
shaping the tenon shoulders to tightly hug 
the curve of the mating part and create a 
gap-free joint. This process will be sim-
pler if, when cutting the tenon, you angle 
the tenon shoulder so that it generally fol-
lows the direction of the curve to which 
you’ll be scribing. You can do this with a 
tablesaw tenoning jig, clamping the work-
piece in the jig against a precut wedge. 
Cut the tenon to normal length to fit in 
the mortise.

Start the scribing process by inserting 
the tenon fully into the mortise. Next, 
use a marking knife to ride along the 
curved workpiece and scribe a line into 
the shoulder of the mating part. It’s ideal 
if the scribed line is made with a single-
bevel knife so that the straight side of the 
cut is toward the shoulder—this will leave 
a very crisp edge to pare toward. Facing 
the knife that way often will create the 
offset you need to transfer the full curve 
to the shoulder, while ultimately shorten-
ing the tenoned part as little as possible. 
But you can use a shim of some kind (an 
automotive feeler gauge or a small scrap 
of wood) to increase the scribing offset for 
deeper curves. 

The paring requires a very sharp chisel 
with a flat back. Nibble a little bit away at 
a time, until you are just one or two paring 
cuts away from the scribe line. Now put the 
chisel’s edge right in the scribed line and 
pare down. The easiest way to keep the 
cut perfectly on your line is to make each 
cut after the first one with only the leading 
quarter of the chisel, registering the rest of 
the chisel against the existing shoulder. A 
gentle twist of the chisel, applying a little 
extra force against the existing shoulder, 
should keep you from inadvertently cross-
ing the line. It also helps to undercut the 
shoulder a little. Just be careful not to do 
that at the corners, where undercutting 
from one side will leave unsightly gaps 
on the adjacent face.

As you trim back the shoulders, you 
might also need to trim the tenon length 
back so the final depth is about 1⁄32 in. less 
than the depth of the mortise. This leaves 
room for excess glue. □

Jeff Miller is a frequent Fine Woodworking
contributor who teaches woodworking at his 
studio in Chicago and around the country.

Inside curve? Scribe a shoulder
This technique creates tight joints between two 
pieces when one of them is a concave curve.

OptiOn
tHRee

Make matching 
curves.

51
COPYRIGHT 2011 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.


