MORTISE-AND-TENON

JOINTS

he mortise-and-tenon joint 15

one of the oldest methods of
fastening wood. [t was relied upon
by builders of the sarcophagi of
ancient Egypt and, centuries later,
the sailing ships of Columbus.
Today, the joint is used most often
in furnituremaking—miost typical-
ly for building frames in frame-and-
panel construction and joimimg rails
to legs on desks, tables, and chairs.
Thie joint consists of two key dle-
ments: the tenon, 2 projection from
the end of ane board that fits into a
slot—the mortise—in the mating
piece. The mortise-and-tenon fea-
tures-a relatively large gluing area,
involving good contact between
bong-grain surfaces—the cheeks of
the tenon ind the sides of the mor-

tise. Provided the tenon fits snugly The hotlow chisel mortiser can drill moreises
in the mortise, the point offers vir- up fo 3 inches deep quickly and accurately:
tually unparafleled resistance (o The bench-mourted tool is frsed with e
most of the stresses that wood joints s chisel bits asd mortising artachment
endure, Only the dovetail joint is psed by the drill presd,

more difficult to pull apart,

esthetic and a structural role in
Windsor chairs.

Whether a tenon is haunched,
weddged, pegred, rounded, or angled,
i few rules of thumb dictate the pro-
portions when cutting this joint.
The thickness of a tenon should be
ome-third the thickness of the work-
piece; its width may be from two-
thirds of the width to the full width
of the workpiece.

A tenon’s length depends on
whether it pusses completely through
the mortise workpiece or remains
hidden, or blind. The length of a
blind tenon {page %4} s often ¥ inch
or longer, depending on the use
of the mating workpicce; a through
tenon (page 971 will be as long
as the width or thickness of the
miortise workpiece,

The pages that follow show sev-
eral hand- and power-tool meth-
ods for cutting mortise-and-tenon
points, Tenons can be cut on the
table saw (page 92), with a backsaw

There are dozens of variations of the standard joint, and  (page 95}, or on the drill press (page 1101 Mortises can be pro-
many are shown in the inventory of joints on pages 38 and 89, duced on the table saw or drill press, chiseled oot by hand
For example, the tusk tenon is a common way of reinforcing — (page 94), or routed (page 97). Choose the method that suits
a trestle table; o variation of the round tenon serves bothran  your needs and the tools in your shop.

A teron ar the end of a rail fies snugly tna mor-
tise cut eat of of tatile feg, Tleis Wened mortise-
and-tenon joint is botlh sturdy and long-lasting,
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MORTISE-AND-TENON JOINTS AND JIGS

ANATOMY OF A MORTISE-AND-TENON JOINT A COLLECTION OF
MORTISE-AND-TENON
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MORTISE-AND-TENON JOINTS
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MORTISE-AND-TENON JOINTS

MORTISE-AND-TENDN JIGS

Mortising jia

Artaches fo router base plate for
Fouting rrortises; guides pins Are posi-
thohad agaings opposife boand faces,
cartening mortias i sdge

” .Ilg;d Rl o
inntalled on & comrercial sdjustable templsts
A I alows ropter B0 sUE mortises
A Fanong without reaet-

Multi-jaint jig

M,

ortiss-and-tenon jig Lised with router toout
Used with & router to martise-and-tenon joints.
Ut mortises s tenons; L-shaped brackst i= fas-
warkpiece i sdvured in tened to bgckup board
E’élﬂﬂ,ﬁf sl i seciured i viss: appro-
wovED rats tamplats & atteched
'Ea bracket. Comos with
#iids Fushing, router stibs
bass, and Fs




OPEN MORTISE-AND-TENON JOINTS

AN OPEN MORTISE-AND-TENON ON THE TABLE SAW

Mortise gauge

Dutlining the tenon

Securs the stock edge-up inca vise and mark & fine across
the adge for the tenon length. Then adjust a mortise gauge so
that the gap between its pins equats the tenon thickness—typ-
sally ane-third the thickness of the warkpiece. Adjust the mor-
fise gauige 5o that the tencn outfing s cesvtanad batween opposing
faces of the warkpiece Hold the stock flush against the face.
of the workplace a3 you guide the gauge along the surface,
scribing the sides of the tenon outling in the wood (abovel:

91

Alsgy known az a bridle joine or slip foine, the
open mortise-and-teren 15 commionly used iy
framne construgtion, Both the open martise and
two-shonldered tenoen can be cut on o
bl saw or radial arme saw.

2 Cutting the tenon cheeks

Maka a tenon with the table saw by cutting the cheeks
first; and then the-shouldars: Install a tenoning jlg on the
table; the model shawn shdes in the miter slot. Protecting
ihe stock with a waod pad, clamp Lhe warkpiece to the jig
and raize the blade 1o the tenan length mark, Position the jig
& that one of the cutfing lines for the sides of the tenon is
aligned with the htade. Feed the ji forward toomzke the cut
{above). Tum off tha saw, turm the warkpeece arcund in the
jigy and cut the other chesk.




MORTISE-AND-TENON JOINTS

4 Cutting the mortise

Reinstall the tenaning fig on the tabla,

Outline the mortise the same way you
marked the tenon (steg 1) and clamp the
workpiece to the [ig. Raise the blade to
the martise depth mark and cut the sides
af the mortise, using the same technigque
you bsed for the tenon cheeks (right)

Once the sides have been cut, make a5

mafy passes as necessary to remove the
wasie bebween them,

Sawing the tenon shoulders

Attach anextension fo your miler
gauge. Holding the edge of the work-
piece-against the extension, adjwst the
blada to the haight of one of the cut-
ting lines for the tenan cheeks, Align
the fenon length mark with the blade,
butt & sfop block against the stock, and
clamp-ii to-the extension; cut @ small
nateh from one cormer of the block to
prevent sawdust from accumulating
batwaeen it and the board. Holding the.
workpiece Tlush against the extension
and e =iopDhock, use tha miter gauge
to feed the stock info the blade. Turn
off the saw and renove the waste, then
flip the workgeece: ovar and rapeat to.cut
the sacond shoulder (feft) (Caution:
Blade guard removed for clarity.)




MORTISE-AND-TENON JOINTS

{ mﬁ&:—mmm
You can use the jig shown at right 1o
tut both parts of an open mortise-and-
tenon joint. Adapt the dimensians sug-
gested in the iliustration to customize
the Jig for your saw, if necessary,
Cut the jig fance and back from 44-
one end of mhmmrrhnm
should he wider than the height of
your saw's rip fence. Fasten fwo
pleces together face-to-face to fash-
fon ﬁhﬂrﬁﬁm e colntersunk
-iﬂm«iﬂﬁm {he fence and back
fogether in an L shape; make sure the
fasteners will not be | the blade's
path when you use the ig. Nest, cut
the brace from solid stock, bevel s
ancts, and attach it slong the top edges
of the fence and back, farming 3 tri-
angie. Make the clamp by face giu-
Ing three pieces of Yi-inch plywood
together and cutting the assembly
inta the shape shown. Use a hanger
-hﬂfwiﬂd ﬂﬁtnmhlﬂﬁl

the clamp fo the jig back, lsaving a
‘gap between the edge of the clamp
.mwmmﬁﬂﬂm
mmﬁuﬁﬂﬂmw

n Hﬁ?ﬁ s enable you ’wm :

'ﬁl.ﬂamn;hmmmahgmmﬂ
stock thicknesses.) Net, cut the run-

.mﬁ'ﬁmmﬁu wood and attach if

ta the jig fence so that the jig runs

“smoothly across the table withoat

waobking For some models, you will
tmatnnﬂﬂamdmﬂh:m
af hm{w to fit the rip

| fence. Finally, cut @ piece of ciear plas-

tic & a blade goard and screw it to
the ig back fiush with s front face.

Te us the jig, set it on the saw
table In front of the blade with the
runner and fence straddiing the fip
tfence. Clamp the workplece in the
Jig andl pasition the rip fence to align

the cutting mark on the workpiece

with the biade. Feed the jig inta the

cutting edge. (Your first usa of the jig

will produce & kerf in the back.) Flip

the workpiece around and repeat to

wbﬂg.;rh:ur cheek (ieftl. (Refer to

page irmmmnﬁ'ﬂm
using anothar style of jig that can cut
mmd—wmmi
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BLIND MORTISE-AND-TENON JOINTS

Completely hidden once
assernbled, the Wind mortize-
arnel-teron is frequently wsed
1o join table fegs to rails.

HAND-CUTTING A BLIND MORTISE-AND-TENON

| oo

‘Clamp the workplece (o a wirk surface,
Using a mortise chisel that is the same

width g the mertise, make your fire cut

about 4 inch inside the mortise end mark,
Hold the chisel vertically, with the beaual

facing the waste, and sirike it sharply with
a wooden mallet 5o it penetrates about ¥

inch, Make the second cub aboul ¥ Inch
biack from the first finset), then tiit the

chizal hendle down and back to pry out

the waste (right). Continue making cuts

winch apart, levering cut the waste after
each one. One-aighth inch from the ather
end of the mortiss, furn the chisal amund
s0 the fiat side faces the cutting line and

begin a naw series of cuts in the other

direction. Confinue to pess back and forth,
cutting and cleanng out waste unfil you

reach the desired depth. Finally, pane away
the vaste remaming af each-end of the mar-
t=e. Use a lock mortise chisal to smooth the
battom of the cavity.




MORTISE-AND-TENON JOINTS

Custting the tenan cheeks _

Make-a four-shouldered tenon by cutling
the cheaks first. and then the shoulders. Mark

& shoulder line all around the and of the work-

piece and outline the chesks with four lines
that intersect on the board end, Secure the
workpiece upright in 2 vise and cut down the
cheek [ines with & backsaw unti vou reach the
shoulder line {effl

< To remove the waste from the tenon
cheeks, clamp the workpiece in a miter
box with the shoulder mark aligned with
the 90 slot. Cut along the shoulder line
on the face of the baard (faffk turm the
workpiece over and repeat the cut on
Lhe other side, To cut away the waste an
the edges of the tenan, secure the work-
place end-up in the vise and cut the sides
of the tenon, stopping at the shouldet fine.
Then, with the plece edge-up in the viss,
saw along the shoulder line to the tenon.
Finally, furn the board over in the vise and
repest 10 5aw away the waste on the lenon’s
other edgs {above).
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MORTISE-AND-TENON JOINTS

CUTTING A MORTISE ON THE DRILL PRESS

Setting up the monising attachment

A mortising attachmani consists of
a-drill bit sorrounced by a four-sidged hol-
bow chisel that squares the hole cut by the
EBat. After installing the attachment on your
drill prass, check whether the mortiss
chizel will be centerad on the workplece
bpy securing a scrap boged the same width
and thickness as the workpieca Lo the
mortising attechment fence. Bore & shai-
foww cut into tha boaed, then turn the board
around end-for-end gnd make a second
cut next to the first. The cuts should be
atigned, [T rob, shift the fence: by one=
fealf the amount that the cuts are mis-
alignad and repaal the fast (hgntl Lin
this ilfustration; the hold-down arm is
rarsid far clanty.)

SEQUENCE DF CUTS

Narrewmartiee. / T+ [TV L T L4710

{2l

Drilling the martize.

Sat tha drilling depth o e mortise
depth and secure the workpiece to the
tenice, centaring the marti=e outline umder
the chizal, Adjust the hold-down sm and
rodd=s 5o the stock can shide freely zlong the
ferce. Make @ cut at each end of the out-
ling, then a sanes of stageered cuts, fol-
lavwing the saquéence shown abowd 1o oom-
plete the maortise. Mark a single row af
culs if you are d=ing a chisal aguat in
width to the mortise, or two parailel rows
it the mortise ks too wide to be cut in
@ single pass.




WEDGED THROUGH MORTISE-AND-TENON JOINTS

L

TR e ST T
;

Wedges can tighter and stremgthen a through mortise-
and-tenon, The wedged mortise-and-tenon joint is rude
by cuttimg slots in the end of the tenon, and driving wedges

frte the cuts after the tenon is fitted into the mortise. The
wddges prest) the tenon meorne tightiy against the mortise walls.

By ustng wedges cult frove contrasting herdwood, the foint

can fend a decovative towch t0.a plece of furmiture.

MAKING A WEDGED THROUGH MORTISE-AND-TENON

Routing ouf the mortise
Sacure the workpisce between

two bench dogs, using wood pads to
protect the stock. Since you will b=
cutting & through mortize, place 3
backup board under the workpisce
T profect e benchiop. Fila plunge
roufer with a straight bit the same
dizmitar 35 the width of the mor-
tise, then set the depth of cut. As
this 15 Wpically a deep cul, several
passes will be necessary, Aftach-a
waoden extension to the fence of a
commercial edge guide- o incressa
its beanng surface, then tasten the
guide o the router base plate. Canter
the bit aver the mortise outline and
adjist the axdension so it rests flush
against the werkpiece, Holding the
router firmly, plunge the bit into the
steck &t one end-of the mortise out-
ling, tisan fead the bit to the other end,
When-the morise is cul tothe full
depth, square ks cornars with a chisel,
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MORTISE-AND-TENON JOINTS

steps necessary to cut &

It the desired depth of & mortise exceeds your ws- 1o hiore & hole through the remaining waste (B), Install
maximum dapth of ciit, use an electric drill to help com- 3 piloted.

plete the cavity. The ﬂrq’ﬂt!ﬁﬁﬂ nbmhhm‘mthm "Wm Inserting the bit thraugh the hale made

mortise, Start by
Installing.& mmmmﬁn router and mal m- the operation, keep the pilot bearing pressed against tha
pmﬂi‘:ﬂauhwmirmﬁlmrﬁﬂm walls of the mortise to complete the cut. Use a chisel fo
use the drill with & bit that is larger than arnﬂrmlh: bit  square the mortise corners,

in the router and tum the

by the deifl, rout out the waste (C); throughout this part of

Sawing the stots in the tenon

Cut 2 fowr-shouldered tenon (page 951,
miaking sureé the tenon is long enough o
pass completely through the mating piece,
Clamp the stock upeight in a vise and uza
& backsaw to cut two kerfs into the end of
the tenan fright), stopping %4 inch shert
of thie shoulder; space the kerfs in from
each edga of the tenon a distance roughly
eipual to the thickness of the tenon.
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MORTISE-AND-TENON JOINTS

3 Inserting the welges.

Saw two hardwood wedges to fit into
the slots cut in step 2; make them as
wide as the tenon, but a few inches

langer, and na thicker than 4 inch at
the broad end. Glue up the joint, then

“secure the pieces in & vise with the end
of the tenon facing up. Apply some glue
mmﬂmmu use a mallet to drive

them into the kerfs as far & they will go;

‘tap the wadges altermately to keep them

equal. Once the giue has dried, use &
flush-cutting saw to trim the wedges

-even with the end of the tencn (above),

then sand the surface smiooth,




MORTISE-AND-TENON JOINTS

A MORTISING NG FOR THE ROUTER
Use the lig shown at rigl'lth:ru:um
the workpiece and Buide yaur rauter
&5 you cut a mortise. The dimengions
suggested |n the illustration will suit
mast routers. Cul the jig bass and
sides from ¥a-inch plywood. Fasten
three pieces ‘together for the hase.
Attach the sides to the base with
countersunk scraws, making sure
the pieces are perfectly squars to
each other. Fashion each stop block
from solld wood, rout a groowe in
one face % inch desp and ¥ inch
widt, then cut a 4-inch-long slat fo
accept & #-inch hanger bolt. Mount
the balts 3 inches from each end o e
of one side, slip the stop biocks in 24T w16
place and flx them with washers
and wing nuts, Jig. press the base plale against one  the jig as you draw the router through
T use the ig, sef the workpiece - stop block and plunge the bit into the cut until It contacts the ather
on the base with the mortise cutline  the wark. Hﬂﬂﬂﬂﬁmem stop biack’ rmm
between the stop biocks and one I
surface flush against the side with
the blccks. Place a shim under the
stock 5 its top surface is butted
against the blocks; then clamp the
workpiace to the jig and secura the
jig in 3 vise. Toset up the router for
the cut, instalt & strajght bit the same
diameter a5 the width of the mor-
lise, set the depth of cut and aftach
acommercial adge’ guide to the base
plate, center the bit over the mor-
tisa outline and adjust the guide so.
it rests flush against the opposite side
of the jig. Adjust sach stop block
by aligning the bit with the end of
the martise outline, butting the biock
against the router's base plate and
tightening the wing nut. After con-
firming the pasition of the biocks
and edge guide, grip the router firm- -
by, butt the edge guide against the

Stop ook
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