
Recently, as I 
considered a set of bedroom fur-
niture I was designing, I counted 

more than 50 mortise-and-tenon joints. I 
needed a way to make them as simply, pre-
cisely, and consistently as possible. To me, 
that meant using loose tenons; it’s much 
easier than with standard tenons. There are 
no shoulders to cut (and then fine-tune) 

for a perfect fit. There’s no 
need to add tenon length to 
rail length; just cut to exact 
shoulder-to-shoulder di-
mensions. and it’s easier to 
cut tenons separately than 
at the ends of rails.

all it takes is two perfectly 
matching mortises in mat-
ing pieces. and I decided 
a shopmade jig would do 
that job best.

My jig uses two vertical-
ly aligned, rotating circles 
with protruding metal bolts 
to center the rails automati-
cally for end mortising. The 

Rotating circles 
make on-the-mark 

mortises every time

B Y  D A V I D  L E H M A N

Self-Centering
 Mortising Jig

C/L

90˚

1. Insert work-
piece between 
protruding bolts.

2. Rotate 
circles to center 
workpiece in jig.

HOW THE JIG WORKS

 FineWoodworking.com
Watch us take this jig for a test drive in 
the Fine Woodworking shop.
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jig, made of Baltic-birch plywood, also 
aligns the stiles horizontally for matching 
mortises using a simple stop-block setup. 
and it’s semi-dedicated—made to cut the 
widest mortise I’d need while allowing me 
to make narrower, and even offset, cuts.

 
Start with the circles
The jig is centered on the circles, so be-
gin by making them. They must be large 

Self-Centering
 Mortising Jig

Front plate, 
14 in. wide by 
14¾   in. tall

Front pieces made 
from circle cutoff

Circles, 
6¼   in. dia.

Outside hex bolts, 
3⁄8 in. by 2½   in.

Top, 12 in. wide 
by 24 in. long

Top fence, 23⁄4 in. wide 
by 24 in. long

Side guides, 8 in. 
wide by 9 in. long

Support bar, 1 in. 
wide by 18 in. long

Center guide, 31⁄8 in. 
wide by 103⁄8 in. long

Flat washer, lock 
washer, and 
double nut

Faceplate, 
35⁄8 in. wide by 
24 in. long

Cut slots to allow 
clamp closer 
access.

Center hex bolt, 
3⁄8 in. by 2½   in.

2¾   in.

Center bolt hole,
3⁄8-in.-dia. with 
5⁄8-in.-dia. counterbore 
for bolt head

Drill the holes. Place the 
blank’s center hole over the 
pivot pin, using a square to align 
the edge. Drill the first hole, then 
rotate the blank 180º.

SIMpLe paRtS, aL IGNed pReCISeLY

Pivot pin (dowel)

Center hole

Square 
lines up 
workpiece.

Jig

Workpiece 
for circle

BOLT HOLES ARE CRITICAL
Use a drill press and a simple jig to make matching center 
and outside bolt holes in both circles. Outside holes must 
be equidistant from the center hole.

Twin circles with protruding bolts quickly align and hold 
the workpiece vertical for precise end-mortising. To 
ensure lasting consistency and stability, make the entire 
jig from Baltic-birch plywood. 

Outside bolt hole,
3⁄8-in.-dia. with 5⁄8-in.-dia. 
counterbore on rear face

Make a jig for the bolt holes. 
Clamp a fence to the tabletop 
and drill two holes in the jig 
2¾   in. apart and parallel to 
one edge. Then, clamp the jig in 
place, keeping one hole aligned 
with the drill bit. Insert a pivot 
pin (dowel) into the other.
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Locate the circles on the front plate. Drill two 3⁄8-in. 
holes on the centerline for the circles’ center holes. Use 
a fence to ensure that the holes are aligned.

Attach the circles. With outside bolts in place, 
secure the circles to the front plate with 3⁄8-in. 
bolts through the center holes. Hand-tighten 
double nuts over the washers and lock the nuts.

Attach the top faceplate. Align its top edge 
with that of the front plate. Clamp it in place, 
and attach with screws from the rear.

Test for verti-
cal alignment. 
Square the end of 
a test piece and 
place it between 
the outside bolts, 
rotating the circles 
for a snug fit. The 
top edge of the 
test piece should 
align perfectly with 
the top edge of the 
jig. If it doesn’t, 
you can mark and 
trim the top edge.

enough to accept the widest piece to be 
end-mortised between the bolts that pro-
trude from them. My circles are a bit over 
6 in. dia. and can accommodate a board 
up to 5 in. wide between the bolts.

To make each circle, start by cutting a 
perfectly square blank slightly larger than 
the circle it will become.

Mark the center point of the square. In-
stall a 5⁄8-in.-dia. Forstner bit in your drill- 
press chuck and make a counterbore as 
deep as the bolt head it will receive. Then 
switch to a 3⁄8-in. brad-point bit (or a spiral 
bit if your brad-points cut with their out-
side edges first) and drill a through-hole. 
Put the blank aside.

Cut a simple drilling jig from 3⁄4-in. wood 
or medium-density fiberboard (MDF) long 
enough to span the drill-press table from 
left to right. On the jig face, draw two par-
allel lines perpendicular to the front, sepa-
rated by the distance between the circle 
blank’s center and an outside bolt hole.

Clamp a fence to the table and place the 
drilling jig against it, lining up the left-hand 
line with the drill bit. Drill a 3⁄8-in. through-
hole on the line. Slide the drilling jig to the 
left and drill a second through-hole on the 
right-hand line. With the drill bit still in the 
hole, clamp the drilling jig to the table. 
Then, raise the bit out of the hole.

Insert a 3⁄8-in. pivot pin into the left-
hand hole, and place the circle blank face-

aSSeMBLe the FRoNt
The jig front is critical. The center holes of the circles must be aligned precisely on a 
centerline perpendicular to the top edge of the front plate. Use a drill press to make 
sure the holes are true. Slots are machined from the sides to hold the clamps.

Front pieces 
surround circles.

Slots, ½   in. wide, 
allow clamps to 
access workpiece.

C/L

Front plate, 
14 in. wide by 
14¾   in. tall

3⁄8 in. dia. 35⁄8 in.

1¾   in.

71⁄8 in.

3 in.

3¼   in.

¾   in.

Building the jig

47⁄16 in.

6½   in.
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Attach the top. After cutting the top to size, align its 
front edge with the front of the faceplate and screw it in 
place (above). Then attach the top fence parallel to the 
front edge of the top, leaving room for the center guide.

Clamp the side guides in place and 
make a test cut. With a test rail in 
place, make a cut to determine if the 
mortise is centered on the workpiece. 

Adjust the side guides until the mor-
tise is centered. Slide the parts along 
the top fence to make small adjust-
ments. When the mortise is centered 
on the rail, screw the parts in place.

add the top
Your router determines the 
layout of the top pieces. The 
size of the router base and 
width of the largest mortise 
to be made determine the 
center guide’s length. Side 
guides abut the center-
guide ends to create the 
router track.

Width of base plus 25⁄8 in. 
(for 3-in.-wide mortise with 
3⁄8-in.-dia. bit)

Side guides Workpiece

Top fence

Top

down on the drilling jig with the pivot pin 
protruding up through the center hole.

Using an accurate combination square, 
adjust the blank so that its sides are per-
pendicular to the front edge of the platform 
and drill a 3⁄8-in. hole for one outside bolt. 
Then rotate the blank 180° and line it up 
again with the square. Drill the other bolt 
hole. The two holes will be equidistant 
from the center. 

Without moving the table or the jig, 
switch back to the 5⁄8-in. Forstner bit. Turn 
the blank over and make the outside bolt 
counterbores on the back of the blank, 
squaring up for both. The bit’s outside 
edges will come down centered over the 
3⁄8-in. holes.

Finally, using the center hole as a pivot 
point, cut a circle out of the blank with a 
bandsaw or router. Repeat the entire pro-
cess for the second circle.

 
Attach the circles to the front plate
Next, make the front plate and draw a  
vertical line, perpendicular to the top edge, 
down its center. On that line, mark and drill 
3⁄8-in. holes to receive the center bolts of 
the circles, allowing the circles to be about 
11⁄2 in. from the top and centered vertically 
with their edges 1⁄8 in. to 1⁄4 in. apart. Make 
the clamp-access slots on both sides of the 
front plate (see drawing, facing page). Insert  

Center 
guide

Size the center guide 
so that the bit cuts  
3⁄16 in. from the front 
face of the jig.

Add support bar after 
determining the final 
position of the guides.
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the 3⁄8-in. outer bolts through the circles so 
that they protrude out the front, their heads 
nestled fully into the back-side counter-
bores. Then attach the circles to the front 
plate with 3⁄8-in. bolts through their center 
holes. Use flat washers, lock washers, and 
hand-tightened double nuts to make the 
circles turn with some resistance. This will 
enable them to stay tight against the sides 
of the workpiece and hold it in place for 
clamping.

To add stability to the jig, I attached 
front pieces on both sides of the circles. 
I made them from the circle cutouts so 
they could be attached to loosely “hug” 
the diameters. 

Test for vertical alignment
Next, make the top faceplate with the half-
circle cutout, and screw it in place on the front 
plate, with both top edges aligned. Square 
up the end of a 4-in.-wide to 5-in.-wide 
test rail and place it on the circles with the 
bolts tight against the sides. adjust the test 
rail vertically so its top edge is even with 
the top of the faceplate and front plate. If 
they don’t align evenly along the entire 
top edge of the rail, mark and trim the top 
edge of the faceplate/front plate until they 
do. Make sure this edge is square in the 
front-to-back plane as well.

Test the centering
Make the top and use 11⁄2-in. drywall 
screws to attach it flush with the front. 
Make the top fence and clamp it to the 
top, parallel to the front edge. Next, make 
the center guide against which the plunge 
router will track. It should be precisely as 
long as needed to rout the longest mortise 
you intend to make. and it should be pre-
cisely as wide as needed to align the router 
bit over the center of the thinnest rail to 
be mortised. My jig is set to cut a centered 
3⁄8-in. mortise in a 3⁄4-in. board. 

Place the center guide against the front 
of the top fence. Center it left-to-right over 
the circles’ vertical axis, parallel to the top’s 
front edge.

Next, make the side guides and clamp 
them to the top, abutting the center guide 
on both sides.

Reinsert and clamp the test rail in the 
closed circles flush with the top. Cut shal-
low test mortises and keep adjusting the 
center and side guides until both shoulders 
are exactly equal. Then screw the guides 
in place.

For the matching side mortise, 
leave the first workpiece in place 
and clamp a stop block firmly 
against one of its sides (above). 
Then align the mating piece by butt-
ing it against the stop block (right). 
Clamp it in place. Now rout the 
mating mortise.

Start by aligning the workpiece 
securely inside the bolts and 
clamping it in place. Then with 
the router firmly against the 
center guide, start the first cut by 
plunging approximately 1⁄4 in. as 
you move the router left to right. 
Repeat the process in increments 
until the desired mortise depth is 
reached.

MORTISE THE END 
PIECE FIRST

ATTACH A STOP 
BLOCK AND MORTISE 
THE MATING PIECE

1

2

Using the jig
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Lehman taped 
1⁄2-in. spacers 

inside the side guides 
to switch mortise lengths 

from 3 in. to 2 in., the two sizes 
he needed. Size the spacers to 
match your own needs.

A thin spacer taped to the front of the 
center guide gives you several options. 
You can center a mortise in a thicker 
workpiece, or make an off-center mor-
tise (for a table apron-to-leg joint, for 
example).

Placing a spacer on one side of a work-
piece sets up for an off-center mortise. 

WORKPIECE SPACER FOR 
OFF-CENTER MORTISES

BACK SPACER 
FOR THICK OR 

OFFSET PIECES

SIDE SPACERS FOR 
NARROW MORTISES

Vary mortise size and location with spacers
Finally, install a support bar under 

the front edges of the guides, spanning 
the gap between them. This will provide 
a front base to keep your router from 
tipping. 

Use the right router and bit
This jig is designed for a plunge router. I 
use a 3-hp DeWalt with a flat edge on its 
base that I run along the back fence. If you 
use a router with a fully circular base, keep 
the same point against the fence through-
out the cut (circular bases aren’t always 
circular or concentric with the bit).

you can use either a straight bit or an 
up-spiral bit, which will pull the chips out 
of the mortise. I hook up my router’s dust 
collector for extra chip-clearing.

Do the bulk of the cutting from left to 
right, so the cutting force keeps the router 
pressed against the fence. Most router bits 
won’t cut at their very center, so plunge 
down in 1⁄4-in. increments on each left-to-
right stroke, returning to the left without 
plunging. 

Mortises can be centered or off-center
Centered mortises are made by clamping 
the rail in the circle guides and plunge 
routing to the desired depth. Make sure to 
mount matching workpieces consistently, 
front and back.

For a face frame, rout the mortise in the 
rail end first. With the rail still in the jig, 
clamp an end stop in place on either side 
of the rail. Remove the rail from the jig, 
and clamp the stile against the stop and 
flush to the bottom of the wings. Then 
mortise the stile.

To make off-center rail-end mortises, 
or to change their length, place appro-
priately sized shims inside either or both 
side guides. The same shims are inserted 
alongside the stop blocks when mortis-
ing the matching stiles. a shim inside the 
center guide sets up for thicker or offset 
workpieces. I use masking tape to hold the 
shims in place.

Once the mortises are made, you’ve come 
to the final step—making the loose tenons. 
Cut long pieces of wood slightly thicker 
than your mortises will accept. Round over 
their edges, and plane them down to fit 
snugly into the mortises. Finally, cut them 
to length.  •

David Lehman is an orthodontist and part-time 
woodworker in Elkhart, Ind.
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