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SCRIBING

Fi t t ing the end or  edge of  a p iece of  mold ing or  t r im
squarely  against  a wal l  that  is  not  p lumb can be d i f -
f  icu l t .  The s imple t r ick shown at  r ight  makes the task
s imp le .  Bu t t  t he  boa rd  aga ins t  t he  wa l l  and  ho ld  a
penc i l  w i t h  i t s  edge  aga ins t  t he  wa l l  and  i t s  po in t
contact ing the face of  the workpiece.  Star t ing at  the
top  o f  t he  mo ld ing ,  s l i de  t he  penc i l  down  the  war r ;
the mark that  is  scr ibed on the workoiece wi l l  oro-
v ide you wi th a cut t ing l ine that  wi l l  enable you to f i t
the piece perfectly in place. You can also use a log-
builder's scribe (page 42) for this task. Scribing has
numerous appl icat ions,  inc luding help ing to f i t  base-
board to an uneven f loor .
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CHECKING AND TRUING A CARPENTER'S SOUARE

To check whether  a carpenter 's  square is  t rue,  tape a sheet  of
paper to a p iece of  p lywood and,  hold ing one of  the arms of  the
square against  an edge of  the panel ,  draw a penci l  a long the other
arm, mark ing a l ine across the paper.  Then turn the square over
and draw another l ine, as shown at r ight.  The two marked l ines
should be paral lel ,  l f  not,  the arms are not perpendicular
to each other,  True the square as shown below.

To true a carpenter 's square, begin by marking a straight l ine
between the inside and outside corners of the square. l f  the
angle formed by the square is greater than 90' ,  you wi l l  need
to move the two arms closer together: Place the tip of a center
punch on the l ine near the square's outside corner and tap i t
wrth a bal l -peen hammer. l f  the angle is less than 90' ,  spread
the arms apart  by tapping on the l ine near the square's inside
corner (right). Truing a square may require several taps, but
check your progress after each attempt.

Cent.er punch
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Grant Taylor describes

HOWI BLIILD
DOORS

$ make custom, high-quality hardwood doors for a living, but no matter how many
A doors I see. I always marvel at the craftmanshio involved: The way a door mak-
er can bring out the wood grain by using quarter;wn boards, for eximpie, or how
the mortise-and-tenon joinery makes a joint that won't open up for 100 years or
more. But there's somethins else besides the craftmanship tirat alwavs strikes me.
It doesn't matter whether it'ia thick oak door on a medievai English castle or a mod-
ern stained-glass assembly with a delicate arching sash. In some way, all doors are
magic, offering us the possibilty of mystery or the unexpected, just beyond the turn
ofthe knob.

I build my doors much as door builders of old worked, For starters, I use local wood
that has been cut and milled bywoodmen I know When the felled trees are lying in
fresh stacks, I climb over the logs and select prime pieces for milling. Those rough
boards are later dropped off at my shop-a stone structure that I built myself in
rural New Hampshire-where I carefully mill them to reveal their unique grain pat-
terns. I select the finest soecimens and then drv them in a solar kiln that I also con-
structed. After proper aging and drying-a process that gives optimum stability to
the wood-I finally bring into my shop a piece of wood that probably has been
touched by only a couple ofpeople since it stood as a tree in the forest.

Cherry and oak are my favorite woods, and they grow wonderfully strong in the
area where I live. Their grain patterns are invariably spectacular, and no matter how
many times I assemble a door-typically I work from custom design plans, so every
one is unique-there is always a thrillwhen I pullthe rnilled boards out of the plan-
er and marvel at the Dattern that is revealed.

Though I use many traditional hand tools to assemble my doors, I rely on pow-
er tools to get the precision my clients come to expect: Tolerances of % ' inch in door
pieces such as stiles, rails, and panels are colnmon in my shop.

I am proud of what I produce, and it's never boring. The range of styles that peo-
ple look for in custom doors always keeps me on my toes, always doing something
interesting. Whether I'm working with a local blacksmith to fabricate some wrought-
iron hir-rges for a Tudor-style door or figuring out the complicated geometry of cut-
ting center ovals in a door that's taken me a week to complete, I never have a dull day.
The only thing I find disagreeable is when the process comes to an end. These doors
are something I have poured my heart into, something I've sweated over to make
beautiful. I just hate to see them go.

Gront Taylor is the owner of Lamson-Taylor Custont Doors, a
two-person shop in South Acworth, New Hantpshire. Taylor
has buih cltstom doors for hotrses throughout North America.



INTRODUCTION

Ion Eakes on

MAKINGTRIM
ANDMOLDING

J waked in and I knew within two minutes that this was a quality-built house. It
I was a modest split-level-no vaulted ceilings, no spectacular centerpiece. In fact
there was nothing "outstanding." Even the trim was simple and unobtrusive, but a
close look around the windows showed precise mitered angles and no sign of nails.
It was the trim around the bottom of the wall that said the most: tight corners and
carefully constructed returns. Very few people bother to do that today.

Tiim and moldings were once the most obvious part of both furniture and house
interior finishing. There were simple mechanical reasons why most of it has disap-
peared today. The beauty and creativity of molding designs was an outgrowth of the
need to hide construction joints as well as junctions between different materials.
Modern materials have changed all that. With drywall returns on windows and
tapered corners, many modern houses now use trim only to hide the door frames and
the intersection between walls and floors.

We can bemoan the sterilized look of particleboard furniture and box-like hous-
es-or we can see the absence of joints as liberating molding from its mechanical
need to hide something, allowing its shape and placement to be determined solely
by our esthetic desires.

Making your own moldings is one of the most satisfying ways of letting your cre-
ativity show in your woodworking. Although routers can easily decorate edges and
with a bit of work even make full moldings, it is the table saw outfitted with a three-
blade molding head that can really produce. In my experience the keys to success in
making molding or trim on a table saw are very simple:

. Use very sharp knives.

. Use wood that is either flat or easily pressed flat on the table.

. Use firm hold-downs that prevent vibration.

. Advance the wood just fast enough to prevent burning but just slowly enough
to avoid "waves" on the face of the wood.

Honing your molding knives for that very clean cut is easier than it may seem.
Never try sharpening the curved end: You won't get all three to match. Lay each knife
flat on a very flat sharpening stone and grind the entire side of the knife, the same
length of time for each one. You won't make it much thinner but you will hone the
cutting edge and keep all three blades exactly the same shape and lengh.

lon Eakes has been a cabinetmaker and custom reno-
vator in Montreal, Canada for more than 20 years.

He is known primarily for his teaching through books,
videos, radio, and the TV showRenovation Zone.
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INTRODUCTION

Scott Schuttner on the

CHALLE,NGE OF
BI.]ILDING STAIRS

, learned stairbuilding the wiry most of us do-fron-r books ancl trial ancl error.
Honever, the books of 30 years ago usually coverecl such subjects either rvith rudi-

l-nentary abruptness or arcane terminologv. Neither approach satisfied nre anc'l I
have conre to understaud that there is r.nore to consider than the clbviolrs fr.rnction
of delivering people from one elevation to another.

A gracefirl staircase is one of the most prominent architecturirl features in a home
and a showcirse of a u,oodworker's talents. The care and patience that go into building
stairs mtry be on displav for 100 years and not easily remodeled or repaired. A staircase
must be made rock solid, as it will serve as rr plilyground, slide, anci racervay for cl-rilclren.

A stairbuilder must be arvirre thirt users become physically attuned to tl-re stairs. Our
legs quickly pick Lrp a rhythm for tr set of stairs, rvhich after one or trvo steps allorvs
r"rs to negotiate the rest without a1l-absorbing attention.

\\hen faced with these conceurs, it is not surprising that nor,ice carpeuters shv alvay
fl'om br-rilding ar stairway. A minor miscalculation can result in one step being out
of sync lvith the rest and even if not discernable visually, it may result in a stumble
for the ul-rwarv.

But not to ivorry. Although stairbLril<1ing requires thorough planning ancl atten-
tion to detail, in most cases the nath is straightfbrrvard and the carpeutry, although
clr .r l lerrgirrg,  rreed rrot be int i rnid.r t i r rg.

To help ensLlre success I ahvays drirw ii precisely dimensioned, side-r,iew sketch of
the stairs and include all detaiis such as tread thickness, floor coverir.rgs, landings,
and rough framing while paying close attention to the first and last step since this is
where most mistakes are likely to occur. And initially, I plan vertical distances with
refbrence to Jitishedfloor and tread surfaces and make adjustnrents fl'om there.

I also keep in mind building codes that dictate limits for the rise and mn, rvidth of
stairs, sizes of handrails, and headroom cleariurces to nalre a t-elv. Codes do not nec-
essarily prescribe great stairs but they rvill keep,vou fi'om building disastrous ones.

As a stairbuilder in Alaska, I am asked to use a wide variety of materiirls com-
bined into nrany eclectic stvles, ranging from rustic treads irnd cirrriases using split
spruce logs to grand stirircirses lvith mitered nosir.rgs, volutes, trnd goosenecks. \\4ri1e
no tr'vo ever look the same, their construction fbllows the strme processes. It's irln ays
a lot of fun and the end result turns out to be usefirl for so much nrore thtur merelv
enabling people to go upstairs or down.

Scott Sclrtrtttrer is the atrtltor o.l 'Bosic Stairltuildirrg trttrl otlrcr boLtks
arrd orticle s bS, 71,, Thrrrttort Pre ss. Hc l ivcs ttrtt l  ope rotes It is cttttrpa-
rry, HenrtwLtod lluilders orttl \,Vootlworkitrg, itt r..airbortks, Alosko.
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Crown molding
(paqe 33)

Window casing
(pa4e 61)

Picture rail
(paqe 3O)
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Ealuster
(pa4e 136)
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Rosette
(paag 72)

Frame-and-
panel door
(paae 90)

Door trim
(pa4e 112)

Plinth
(paqe 112)
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Power miter aaw
For croaecuttin4 and
miterinq molding and
trim; can croagcut
etock up to 5 % inchea
wide and miter atock
up to 3 % inchea wide.
Model ahown featurea
a 10-rnch blade and
a laeer beam for
lininq up cuta

Molderlplaner
Flanea and milla baaeboard, chair rail,
crown moldinq, and other typea of trim
in etock up to 10 inchea wide; worka like
a thickneaa planer with profiled knivea

Coping aaw
9mall frame aaw uaed to cut coped iointe in
crown moldinq and other trim with iurved pro-
filea: model ahown feaLuree a 4%-inch throat

Although it is not as quick to use as a miter
saw, the commercial miter box shown at right

is a good alternative. The jig comes with its
own handsaw and can be adjusted to make q

cut at any angle between 0o and 90o. For ease
of use, the legs can be attached to a plywood

base, which is then clamped to a work surface.

5liding compound
miter saw
Makee miter, bevel, and
compound cuta rn mold-
inq and trim. Can croaa-
cut and bevel atock up
to 12 inchea wide, and
make miter and com-
pound cuta in etock up
toB%incheawide.
Featurea an B %-inch
blade t.hat rune alonq
a alide and an electric
brake to 6top the bbAe
epinning quickly when
the triq7er ie releaeed

I
I

1 5



BASIC CUTS

A slidirrg corrrpoturd snw is set te to nliter a lerrgth of molding. It is a good iden
lo ntoLutt t lrc saw orr n portnlt le niter startd, which enables yott to work at a
cortt.fbrtoblc hcigltt. Tlrc nrodel showrt featu'es sLtpport arrtts thnt carr be adjust-
ed to extctrd 4 .lbel ort enclt side of tlrc blade to accorturrodate lortg workpieces.

PREPARING ST()CK

Ripping on the table saw
l f  you are us ing rough lumber for  your  f in ish carpentry pro lects,
s tar t  by jo int ing one face of  each board,  and then an edge.  Next ,
r i p  t he  boa rd  t o  w rd th ,  mak ing  the  second  edge  pa ra l l e l t o  t he
jointed edge. Set the stock face down on the saw table and adlust
the b lade height  about  Z inch above the workpiece.  Posi t ion
the r ip  fence for  the width of  the cut ,  then feed the stock in to

the b lade,  hold ing i t  f  i rmly against  the fence (above.)  Stand
sl ight ly  to  the le f t  o f  the workpiece and st raddle the fence wi th
you r  r i gh t  hand ,  mak ing  ce r ta in  t ha t  ne i t he r  hand  r s  i n  l i ne
wi th the b lade.  Once your  f  ingers approach the b lade guard,
use a push st ick to complete the cut .  (Caut ion:  Blade guard
partially retracted for clarity.)
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Crosscufting on the table saw
To cut  the board to length,  hold i t  f  lush
against  the mi ter  gauge,  and a l ign your
cut t ing mark wi th the b lade.  Posi t ion the
r ip fence wel l  away f rom the end of  the
stock to prevent  the cut-of f  p iece f rom
jamming  aga ins t  t he  b lade  and  k i ck ing
back.  Hook the thumbs of  both hands
over the mi ter  gauge to hold the stock
f  i rmly against  the gauge and f la t  against
the table,  then feed the board in to the
blade (right). (Caution: Blade guard par-
tially retracted for clarity.)

Making a miter cut
Adjust  the saw to the desi red mi ter  angle.
On the model shown at left, turn the table
lock ing handle counterc lockwise,  depress
the lock ing la tch,  and swing the table le f t
o r  r i gh t  un t i l  t he  po in te r  i nd i ca tes  t he
appropr iate angle.  Turn the handle c lock-
wise to lock the table.  Set  your  workpiece
on  the  tab le  and  a l i gn  t he  cu t t i ng  mark
with the table slot. The model shown fea-
tures a laser  beam to help you l ine up the
cut t ing mark.  Hold ing the workpiece f i rmly
against  the table and fence,  turn on the
saw by squeezing the handle t r igger  and
br ing the saw down s lowly ( /ef f ) .  Once
the cut  is  completed,  re lease the t r igger
and  l i f t  t he  hand le  un t i l  t he  b lade  c lea rs
the workoiece.



FINISH CARPENTRY BASICS

Making a bevel  cut  on
a s l id ing compound saw
Adjust the saw to the desired bevel angle.
0n the model  shown, loosen the bevel
c l amp  l eve r ,  t i l t  t he  b lade  assemb ly  t o
the left, and set the bevel to the required
angle.  T ighten the c lamp lever .  Set  the
workpiece against  the fence,  a l ign ing the
cu t t i ng  l i ne  w i t h  t he  b lade ,  and  secu re
i t  in  p lace us ing the v ise knob.  To make
t h e  c u t ,  g r i p  t h e  h a n d l e  a n d  s l i d e  t h e
b lade  assemb ly  f o rwa rd .  Squeeze  the
t r i gge r  i n  t he  hand le ,  b r i ng  t he  hand le
down ,  and  s l i de  t he  saw b lade  back  to
cut the workpiece (/eff).
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Making a compound cut  on
a s l id ing compound saw
Adjust  the saw to the desi red bevel  and
miter  angles.  On the model  shown, s tar t
by setting the bevel angle (above). To set
the mi ter  angle,  loosen the table lock ing
handle and swing the table to the le f t  or
r ight  to  the desi red angle.  Set  the work-
p iece against  the fence,  a l ign ing your  cut-
t ing l ine just  to  the waste s ide of  the b lade.
C lamp  the  workp iece  i n  p lace  us ing  the
vise knob. Make the compound cut (right)

as you would a bevel  cut .
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WOOD SPECIES F()R FINISH CARPENTRY

w00D sPEcrEs
Ash

Basswood

Beech

Birch

Cedar,
Western red

Gherry

Cypress

Douglas-fir

Elm

Gum,
sweet red

Hemlock

Hickory

Mahogany

Maple, hard

Maple, soft

Oak, red

Oak, white

Pine,
ponderosa

Pine, yellow

Redwood

Spruce

Teak

Walnut

STRENGTH

Fair

Poor

Fair

Good

Poor

Fair

Fair

Fair

Good

Fai

Fair

Good

Fair

Good

Fair

Good

Good

Poor

Poor

Fair

Poor

Good

Good

WORKABITITY
Fai

Good

Fair

Good

Good

Good

Good

Good

Good

Good

Fair

Dif f  icul t

Good

Diff icult

Fair

Good

Good

Good

Fai

Good

Good

Diff icult

Good

GTUING qUATITY

Fair

Good

Fair

Fair

Good

Fair

Fair

Good

Fair

Good

Good

Fai

Good

Fair

Fair

Fair

Fair

Good

Fair

Good

Good

Poor

Good

FINISHING

Accepts stains well; requires heavy fil ler
for paint ing

Accepts stains well

Accepts stains well; requires thin
f i l ler for paint ing

Accepts stains well; requires thin fil ler
for painting

Oil stain recommended

Accepts stains well; not suitable
for painting

Oil stain recommended

Oil stain recommended

Accepts stains well; requires heavy
f i l ler for paint ing

Accepts stains well; requires thin fil ler
for painting

0il stain recommended

Accepts stains well; not suitable
for painting

Accepts stains well; not suitable
for painting

Accepts stains well; requires thin fil ler
for painting

Accepts stains wel l ;  requires thin f i l ler
for painting

Accepts stains well; requires heavy
f i l ler for paint ing

Accepts stains well; requires heavy
f i l ler for paint ing

Accepts finishes well

Accepts finishes well

0il stain recommended

Accepts finishes well

0il stain recommended; not suitable
for paint ing

Accepts stains well; not suitable
for paint ing

r9
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T " the Greeks a.nd Ro-
I  mans, proport lon was

in the design of everything
they built. For visual appeal,
their structures relied on a
logical and harmonious pro-
gression of architectural ele-
ments, one atop the other,
from plinth to cornice. Some
2000 years later,  furni ture
makers of the Georgian peri-
od used small-scale versions
of the same elements to dec-
orate the interiors of their

MOLDING

For woodworkers with a lot of molding to install,
the finish nailer is a handy alternative to a hammer.

Here, the nailer secures a length of crown molding to the
ceiling. Powered by compressed air, the nailer drives home

small-gauge finishing nails without splitting the wood.

nicking walls and paneling,
and picture rails provide a
handy way to hang art with-
out marring walls.

The advent of the molding
machine in the 19th Century
made it oossible to mass-
produce this functional and
decorative material. Today,
you can buy the most popu-
lar profiles of crown molding
and baseboard at virtually any
hardware store. Soecialized
millwork shoos stotk a wider
range of profrles, and somepatrons'homes.

Today, molding is a broad term that encompasses all inte-
rior trim applied to walls and ceilings, such as baseboard, chair
rail, picture rail, and crown molding. An example of each tipe
is illustrated in a typical house interior on page 12. This chap-
ter presents instructions for making and installing these dif-
ferent kinds of molding.

Whether it is the angular trim of an Arts and Crafts-style
home or the formal cornice of a Victorian parlor, molding
serves a functional as well as a decorative role. Baseboard (page
23), for example, is designed to cover gaps between the wall
and the floor, while crown molding serves the same purpose
along the ceiling. Chair rails (page j0) prevent chair backs from

will custom-grind special knives so that an antique pattern
can be reproduced. But molding is also easy to make in the
shop (page 24). All you need is a table saw with a tilting arbor
and a molding head or a table-mounted Z-inch router-and
a bit of imagination. If you plan to produce a great deal of
molding, a shaper or a molder/planer like the one shown in
the photo at left maybe a worthwhile purchase.

Installing molding can be a simple task once you have mas-
tered a few basic principles (page 26). Use longer pieces for the
main rooms so that there will be fewer joints in these loca-
tions. Save shorter oieces for inside closets and less consDicu-
ous areas of the home.

Combining features of the thickness planer and the shaper, a molder/planer
milk a length of chair rail. The machine works much like a planer, except
that it can be fined with custom-ground knives that mqtch the desired pro-

fiIe. The model shown at left has the power and capacity to turn out custom
baseboards, chair rails, and crown molding quickly and accurately.
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MOLDING STYLES

Ranch-atyle
baeeboard with
4uarter-round ahoe
molding (page 24)

Euilt-up
baseboard
(pase 25)

Custom
oingle-pieae
baeeboard
(pase 27)

Formal corniae
(pase 56)

Crown molding Crown and flat
(pase 33) molding

Colonial-
atyle baaeboard
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,{ lso known as skirt, baseplate, mop-
.C-L board, or iust plain base, baseboard
is the most common form of molded
running trim used in finish carpentry.
Baseboards serve a dual purpose: they
visually anchor the wall to the floor and
they also cover any gaps between those
two surfaces.

Baseboard comes in two basic tvoes:
single-piece or built-up. Standard single-
piece baseboard is usually between 3
and 12 inches wide and is sold in a vari-
ety of molded profiles; it can be made
easily with a table saw, router, or shaper.
While single-piece baseboard may be
easier to install, it is more likely to cup
than built-up molding. The simplest
form ofbuilt-uo baseboard is base-and-
shoe (page 2a),whichfeatures a mold-
ed shoe that provides a visualtransition
between the wall and floor.

Baseboard is installed with a ham-
mer, a nail set and finishing nails, or
with an air-powered finish nailer (page
2i). While the nailer is a more expen-
sive alternative, it makes installation
quick and clean. It is preferable to hand-
nailing when working with hardwood
molding, which is more prone to split-
tine than softwood. Baseboard mold-
ing"is typically nailed ir.r place after the
walls have been oainted and the finish
f loor instal led and sanded. Then the
shoe molding is nailed in place. If the
floor is to be installed after the base-
board, leave a space under the baseboard
for the floor; use scraps ofthe flooring
to helo vou determine the size of the
gap. Ai with all molding, baseboard can
be stained or painted; this is best done
after all the molding has been cut to size,
but before it is installed.

The last piece of baseboard to be
installed in a room often ends at a door
casing. Here a U-shaped, shop-nnde jig

called a preacher is used to nreasure the
piece before it is nailed irt place. The jig

slips over the baseboard and rests agninst
the casing, allowirtg you to mark the
buseboard to lertgth witlr precision.

M()TDING J()INERY

Coped joint (page 27)
Joina cueLom baeeboard, ptcture and chatr
raile, and cornice moldtn4'at. tnaide corner6;
leea likely to open wtth aeasonal wood move'
ment than miter joint,  Aleo a cleaner joinL
than the miter for cornera that are noL 90'.

1carf joint
)pltcea lenqthe of baee-
board and cornice moldin4
toqether alo.n4 a lonq watl

Door caeing

Butt joint
Uaed where moldinq
meeto door caetnq:
aloo oerves to jorn
two len4the of flat
baeeboard at an
inaide corner. The
end of the moldtn7
eimply butte aqatnet
the matinq piece.

Miter joint (page 2A)
For joinin4 moldin7 at outetde
cornerg: can aleo jorn eome
Lypee of molding at inoide cor-
nera. The joinery hideo end qrain.
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MOLDING

MAKING BASE-AND-SHOE BASEBOARD
' l Milling the shoe on a router table
I Make the shoe molding port ion of the
baseboard from %-inchlhick stock. lnstal l
an edge-forming bit in your router and mount
the tool  in a table; a round-over bi t  is shown
at r ight,  but any other shape can be used.
To support the workpiece, use three feath-
erboards: Clamo two to the fence-one on
each side of the bit-and a third to the table
in l ine with the cutter.  Shape both edges
of each workpiece, feeding the stock with
both hands and f  in ishing the pass with a
push st ick. For safety,  i t  is best to shape
long boards that are at least 4 inches wide,
and then r ip the shaped edges off  on the
table saw.

! Relieving the base 0n the table saw
4- fo prepare the base portion of the baseboard, shape one edge
of a 1-by-4 or 1-by-6 as in step 1. Then plane the stock to the
desired thickness. To prevent the molding from cupping and com-
pensate for any i rregular i t ies in the wal l ,  make a rel ief  cut along
the back face of the stock. Instal l  a dado head on vour table saw.

adjust ing i ts width to about 2 inches, and set the cutt ing height
at % inch. Posit ion the r ip fence so the cut wi l l  be centered in
the mrddle of the workpiece. Use two featherboards to support
the  s tock  and bo th  hands to  feed i t  face  up ,  wh i le  bu t t ing  i t
against the fence (above).  Finish the pass with a push st ick.
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MAKING BUILT.UP BASEBOARD

Mil l ing a base cap
To make the top piece-the base cap-of
the built-up baseboard illustrated on page
22, install a decorative edging bit on your
shaper. (A router can do the job too, but
the shaper enables you to employ larger
cutters-and therefore thicker stock. l t
is also a more stable tool  to use.) Keep
the stock pressed against the fence and
the table using the hold-downs suppl ied
with the machine. Feed the stock on edge,
using both hands (right). To f inish the
pass, move to the outfeed side of the table
and pull the stock past the cutter. The bot-
tom oiece of built-uo baseboard is installed
the  same way as  s ing le -p iece  mold ing
(page 26I The base cap is then nailed to
both the wal l  and the bottom piece.

Before the router and shaper, the combi-
nation plane was the tool of choice for
shaping molding. This versatile hand
tool features a range of interchangeable
cutters that can form tongues, grooves,
dadoes, flutes, reeds, ovolos, and bead-
ings. An adjustable edge guide ensures
straight cuts while a depth stop allows
the plane to trim to precise depths. The
model shown at left, the Stanely 45
Multiplane, is a venerable design that
insDired many imitators.
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INSTALLING BASEB()ARD

Mi1;er Butt
or.coped joint
.lotnt

MITERING INSIDE C()RNERS

Nai l ing the mold ing in  p lace
To insta l l  base-and-shoe mold ing at  an
ins ide corner ,  cut  the two p ieces to length,
mitering one end of each board (page 17).
Make the cuts so the back face of  each
mold ing reaches the corner ,  then insta l l
one of  the p ieces.  Using a hammer and 2-
i nch  (6d ) f i n i sh ing  na i l s  o r  a  f i n i sh  na i l e r
loaded wi th the type of  nai ls  speci f  ied by
the manufacturer ,  fasten the mold ing to
the wal l .  Dr ive two nai ls  at  every wal l  s tud,
locat ing the nai ls  % inch f rom the top and
bottom of the molding. The upper nail should
reach the stud,  whi le  the lower one should
enter the sole plate attached to the subfloor
directly below the studs. To locate the studs,
use a stud finder (page 32). lf you are using
a hammer,  set  the nai l  heads.  F i t  the sec-
ond piece of molding in place (right) and
nail it to the wall the same way. Then secure
the shoe mold ing to the baseboard ( rnset) ,

dr iv ing a nai l  every 16 inches,

Planning the insta l la t ion
The ideal sequence for install ing baseboard
depends on the room layout .  Your goal  is
t o  make  the  l o i ne ry  i nconsp i cuous  when
enter inp the room as shown at  le f t .  Atv i r ! v i , r i b

door  cas ings ,  use  bu t t  j o i n t s ;  a t  ou t s i de
corners,  use mi ters.  At  ins ide corners,  use
miters for  f  la t  mold ing (below) or  coped
jo ints  for  contoured mold ing (page 27) .
Star t  a t  a long wal l  (A)  opposi te the door.
With coped jo ints .  cut  the p iece to but t
against  wal ls  D and E so the end gra in of
the mold ing a long these wal ls  wi l l  be inv is-
i b l e  f r o m  t h e  d o o r .  I n s t a l l t h e  m o l d i n g
along wal l  B next ,  then wal ls  C and D.  l f  a
wa l l  i s  l onge r  t han  you r  s tock ,  as  i n  E ,
connec t  two  p ieces  us ing  a  sca r f  j o i n t .
Locate the jo int  at  a wal l  s tud.  F in ish the
insta l la t ion at  the door (wal ls  F and G).  Cut
a l l  the mold ing / - inch longer than need-
ed ;  t h i s  w i l l  a l l ow  i t  t o  " snap"  i n to  p lace .
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COPING INSIDE CORNERS

1 Coping the molding
I To instal l  contoured molding at an
inside corner,  crosscut both ends of one
piece so that it f its snugly between the
ad jo in ing  wa l ls .  The mat ing  p iece  w i l l
butt  against i ts face with a coped joint .
Cutt ing this joint  is a two-step operat ion.
Start by making a 45' bevel cut on one
end o f  the  mold ing ;  th is  w i l l  revea l  the
contour l ine on the face. Then clamp the
molding face up on a work surface, pro-
tecting the stock with a wood pad. Use a
coping saw fitted with a narrow blade to
cut along the contour l ine. Hold the saw
perfectly upright (right), biting into the
wood on the upstroke. For a tight f it, hold
the saw slightly over 90', undercutting the
joint s l ight ly,  so that only the front of  the
board contacts the face of the mating
piece. lf the blade binds in the kerf, make
occasional release cuts into the waste to
let  smal l  pieces fal l  away.

Installing the molding
Nai l  the f  i rst  piece of molding to the

wall as you would flat baseboard (page 26).
Then posit ion the coped end against the
first piece to test the fit (left). Smooth oul
any i rregular i t ies with a round f  i le or f ine
sandpaper wrapped around a dowel.  Once
the f i t  is perfect,  nai l  the coped molding
in olace.
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INSTATTING BASEBOARD AT AN ()UTSIDE CORNER

r) Transferring the angle
(- Use a trv square to extend the mark
on the face of tf,. ,.rup board to the top
edge. Then adjust a sl id ing bevel to the
angle formed by the end of this l ine and
the corner mark on the top edge of the
board (right). This is your miter angle. Use
the sl id ing bevel to adjust the saw you
wi l l  be  us ing  to  cu t  the  mold ing .

1 Determining the miter angle
I To fit baseboard at an outside corner,
f  i rst  determine the miter angle you wi l l
need to cut.  This step is essent ial  i f  the
wal ls do not meet at 90' ;  as a result ,  the
miter cuts wi l l  not be 45' .  (This is often
the case in older homes.) Hold a scrap
board the same thickness as the molding
against one wall and use its outside face
to mark a reference line on the f loor. Then
hold the board against the adjoining wal l
and make two marks on it: One on its top
edge in l ine with the corner and another
on its front face perpendicular to the ref-
erence mark on the f loor (/eft).
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di l* iiil ilii ff it t$ rh iili ru ,ll * il{r ut illi $

5HO7 Tt?
Store-bought
corner pieceo
CuINinq a miLer joinl
ie noL Nhe only way
t o inet al l  baseboard
aN outs ide cornero.
Many Nypes of com'
merc ia l  baeeboard
come with ready-made ,.-.--\. '
corner  Vieces featur inq \ \

lhe same profi le as otraiqht
sect ions.  Jo ined to ot ra iqhL
lenqtho wiLh buI I  jo ints , lhese

Instal l ing the molding
Make the mi ter  cuts on the p ieces of

m o l d i n g  a n d  c h e c k  t h e  f  i t  o f  t h e  j o r n t .
Make any s l ight  adjustments wi th a chis-
e l  or  sandpaper.  Then insta l l  the p ieces
wi th a hammer or  f  in ish nat ler  (above) as
you would at an inside corner (page 26).
Repeat  the process to insta l l  shoe mold-
Ing or  a base cap.

cornero oVeed up insLal laLion.
The square tyVe ehown here is
made elightly "proud" of Lhe olraiqht
eecNions for vieual effect,



CHAIRAND PICTURE RAILS

f hair rails originally were used sim-
\, ply to prevent chair backs from
marring walls or paneling, but they have
recently assumed a more purely deco-
rative role. Today, they often serve as a
divider between decorative elements on
a wall, with paneling or wallpaper usu-
ally installed between the chair rail and
the floor.

Chair rails are much like baseboard,
and are installed exactly the same way,
except that they are located about one-

Custom chair rails and crown molding
are available with elaborate carved pat-
terns and scrollwork, in a wide range of
modern and antiaue stvles.

third of the way between floor and ceil-
ing, typically 3 feet off the floor. Like
baseboard, chair rails are commercially
available in a number of orofiles and
sizes, but they can be easilymade in the
shoo from 1-bv-4 stock.

ficture rail is a tvpe of chair rail with
a rounded lip used to hang picture
frames. It is installed 6 to 8 feet off the
floor. Since picture rails often support
considerable weight, they are screwed
rather than nailed in place. The screw
holes are then concealed by wood plugs.
Depending on the esthetic effect you
want to achieve, you can use chair rails,
picture rails, or both in conjunction
with baseboard (page 23) and crown
molding (page 33).
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MAKING CHAIR RAILS

1 Mil l ing the reeds
I tvtat<ing one-piece molded chair  rai l
typically involves two steps: cutting reeds
on the face of the stock, as shown at right,
and then shaping the edges btep 2). CUI
ihe reeds on your table saw using a mold-
ing  head w i th  a  se t  o f  reed ing  kn ives .
Instal l  the head and posit ion the r ip fence
by center ing the workpiece face down
over the cutters and butt ing the fence
against the stock. Secure the workpiece
with two featherboards, one clamped to
the fence and a second f ixed to the saw
table. Both featherboards should be in
l ine  w i th  the  cu t te rs .  C lamp a  suppor t
board at a 90' angle to the second feath-
erboard. Make the first pass with a cutting
height of % inch; do not make a ful l -depth
cut in one pass. To make the cut,  s lowly
feed the workpiece into the cutters with
your right hand, pressing it against the rip
fence with your left hand (right). Finish the
cut with a push st ick. One or two passes
is  usua l ly  su f f  i c ien t  w i th  th is  par t i cu la r
orof ile: raise the cutters no more Ihan Ya
inch at a time between oasses.
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r) Shaping the edges
L Once you have milled the reeds in your
chair rail stock, shape the edges on a router
table. Instal l  an edge-forming bi t  in your
router; an ogee bit is shown at right. Then
mount the tool  in a table. To suooort  the
workpiece for this cut,  use three feather-
boards: Clamo two featherboards to the
fence, one on each side of the bi t ,  and use
the third opposite the bit to press the stock
against the fence. Set a shallow depth of
cut for the first pass. To shape each edge,
slowly feed the workpiece into the cutter
(r ight) ;  f in ish the cut with a push st ick.
Make a ser ies of deeper passes unt i l  you
attain the desired prof i le,  increasing the
cut t ing  depth  % inch  a t  a  t ime.

INSTALLING A CHAIR RAII

1 Determining the height of the chair rail
I  Use a  cha lk  l ine  to  mark  a  he igh t  l ine  on  the  wa l l  fo r  the
molding. Make a mark at each end of one wal l ,  typical ly 36 inch-
es off the floor. After measuring the height of one mark, use a lev-
el  and a long, straight board to make the second mark at the

same level, as the floor may not be true. Drive a finishing nail into
the wal l  at  one of the marks and hook the chalk l ine on the nai l
head. Align the other end with the second height mark and snap
the chalk line (above). Repeat for the other walls in the room.
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Q Nai l ing the molding in place
r-J Cut the chair rail to len$h and fasten
i t  to  the  wa l ls  us ing  a  hammer  or  an  a i r -
powered nai ler.  Al ign the molding with the
cha lk  l ine  and dr ive  two na i l s  in to  each
stud (right), lf you are using a hammer,
set the nai l  heads.

r) Finding the wall studs
L neally, molding should be nailed to the
wall studs. To determine their location, use
a stud f inder and mark each point with a
pencil (left). Studs are typically 16 inches
apart, center to center. lf you do not have
a s tud  f inder ,  you  can tap  a long the  wa l l
with a hammer; a change from a hol low
sound to a solid sound indicates a stud.
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f) ooted in classical Greek architec-
I\ [ure, crown molding rose to promi-
nence during lBth-Century England,
first appearing on furniture of the
Georgian period. Soon after, the flow-
ing patterns of this molding also began
to adorn the ceilings of drawing rooms.
Today, single-piece crown molding can
be installed along the walls and ceilings
of house interiors, or it can be combined
with other elements to make built-
up ceiling moldings, such as crown-
and-flat (page 22), or a formal cornice
(page 36). When choosing crown mold-
ing, make sure it is properly propor-
tioned for the room; molding that is too
wide will give the effect of lowering the
ceiling. Molding 3 or 4 inches in width
is about right for an average-sized
B-foot-high ceiling.

Installing crown molding is not much
different from nailing on baseboard or
chair rails; outside corners are mitered
and inside corners are mitered or coped.
Simple one-piece crown molding is
nailed through the flats of the molding
into the wall studs, ceiling joists, and top
plate, which rests on top of the wall
studs. Complex built-up crown mold-
ing, such as a formal cornice, needs to

be fastened to furring strips. Where the
ceiling joists run parallelto the wall, glu-
ing the molding to the ceiling will often

suffice. A pair of nails driven at oppo-
site angles into the wall will hold the
molding in place until the adhesive cures.

Because crown molding is positioned on both the wall and ceiling, corners must
be mitered at compound angles, and pieces must be held "upside down and
backward" when they are cut. The jig shown in the photo above, however,
allows the molding to be held on the chop saw exactly as it will appear on the
wall and ceiling, requiring no repositioningbefore the cut.

INSTALTING ONE.PIECE CROWN M()LDING

1 Coping molding at an inside corner
I Before installing crown molding, place
i t  in  pos i t ion ,  and snap a  cha lk  l ine  on
the wal l  to mark the bottom edge of the
mold ing .  Cope the  end o f  one p iece  to
f i t  against the face of an adjoining piece
as you would baseboard (page 27). SIarI
by mitering the end, then make the coped
cut using a coping saw. In this case, secure
the workpiece in a vise in the same posi-
t ion i t  wi l l  be when i t  is instal led. Hold the
coping saw perpendicular to the molding
throughout the cut (/efi).



MOLDING

Installing the coped molding
Test- f i t  the coped end against  the

adjoining piece of molding, which should
already be nailed in place (/eff). Fine-tune
the fit, if necessary, by fil ing or sanding the
coped end. Nai l  the coped molding to the
wal l  and cei l ing as you would base-and-
shoe molding (page 27).

t
r
I
I
I
I
I
I
I
I
I
I
I
r
I
I
I
t
t
t
I
I
I
t
r
I
I
I
I
I
I
I

Q Determining the miter angle
J at an outside corner
As w i th  baseboard ,  the  f  i r s t  s tep  in
installing crown molding at an outside cor-
ner is to find the correct miter angle. Start
by drawing two reference lines on the ceil-
ing. Holding a piece of molding in place
against one wal l  and the cei l ing, mark one
of the lines along its top edge, extending
past the corner.  Repeat for the adjacent
wall to mark the second line (right).

34



MOLDING

I
I
I
lr
I
I
I
I
t
I
t
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I
I
t
t
I

Transferring the miter angle
to a sliding bevel

Draw a line from the corner to the point
where the two reference lines you marked
in step 3 intersect. Then adjust a sliding
bevel so that its handle butts against one
of the wal ls and the blade al igns with the
line you just marked on the ceiling (rghf).
Use the sliding bevel to set up your saw to
cut the miters.

f, lnstalling the molding
r - ,1  Ins ta l l  the  c rown mold ing  as  you
wou ld  baseboard  mold ing  a t  an  ou ts ide
corner (page 28). Using a f inish nailer or
hammer ,  na i l  one p iece  in  p lace .  Then
posit ion the other ( lef t) .  l t  the f i t  is not
perfect, back cut the miters slightly with
a ut i l i ty kni fe.  Once you are sat isf  ied with
the f  i t ,  apply some glue to the mitered
ends and nai l  the second piece of molding
in place. To prevent the miter from open-
ing, nail through the miter from both sides.
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INSTALTING A FORMAL CORNICE
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1 Installing nailing strips
I A formal cornice is an ant ique-style
crown molding consist ing of a box-l ike
support  assembly ( instal led in steps 1
and 2) and three pieces of molding
(instal led in step 3).  Cut the four pieces
of the support  assembly from %-inch
stock. These pieces are installed the same
way as baseboard (page 26), with miters
at both inside and outside corners. Start
by screwing the cei l ing nai ler into the
ceiling joists with the piece flush against
the wal l .  Then screw the wal l  nai ler to
the wall sluds (above), leaving a %-inch
gap between its top edge and the ceiling
nailer to allow for wood movement.

r') lnstalling the soffit and fascia
L Aip the fascia and soffit pieces so that
when they are attached to the ceiling and
wal l  nai lers,  the four pieces wi l l  form a
box. Rout a decorative lip along the bottom
edge of the fascia piece, join the fascia and
soffit boards with plate joints, then screw
the fascia to the ceiling nailer and attach
the soffit to the wall nailer (right).
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MOLDING

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

T

I

I

t
I

t
I

I

t
I

t
t
I

I

Instal l ing the molding
To make the wal l  mold ing,  rout  a decorat ive edge in %-

inch stock,  then screw the p iece in  p lace wi th i ts  f  la t  edge
against  the sof f i t .  Dr ive the screws into the wal l  s tuds near
the molding's top edge, where the fasteners wil l be concealed
by the bed mold ing;  nai l  a long the bot tom edge.  Next ,  insta l l
t he  bed  mo ld ing  as  you  wou ld  c rown  mo ld ing  (page  33 ) ,
na i l i ng  i t  t o  t he  wa l l  mo ld ing  and  the  so f f i t .  F tna l l y ,  cu t  and
insta l l  the crown mold ing between the fasc ia and the cei l ing
around the room (pages 33-35) .  Nai l  the mold ing through
i ts  f la t  sect ions,  dr iv ing the fasteners in to the cei l ing jo is ts

and the fascta (above).
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PANE,LNG

i n g . I n 1 6 t h - C e n t u r y E u r o p e , c a l l e d s t i l e s o r m u l l i o n s , a n d
at the end of the Gothic fur- Interior walls have been graced by frame-and-panel horizontal ones, called rails.
niture period, "waynscottes" wainscotingfor centuries. The flexibility of frame-and- Grooves are milled around the
consisted of seasoned planks panel construction allows for a wide range of design inside edges of the frame, allow-
of Baltic oak covering interior possibilities, from the elaborate ornamental panels ing the panels to float freely,
walls. In Colonial America, of lacobean-style furniture to more modern designs, expanding and contracting with
"wainscot" referred to pine such as the full-wall paneling shown in the photo seasonal changes in humidity.
boards that stretched from above, made by Patella Industries of Montreal. This custom wainscoting can
floor to ceiling, adding a rus- transform a plain room into a
tic warmth to parlors. Today, wainscoting encompasses a wide more formal space, replacing flat, monotonous walls with
range of wall coverings, although the term most frequently exquisitelymoldedpanels.
describes panels installed on the lower half of a wall. Paneling techniques can also be adapted to ceilings to cre-

There are two basic types of paneled wainscoting: tongue- ate a sumptuous look for a den or study (page 52).In a pan-
and-groove and frame-and-panel. Tongue-and-groove wain- eled---or coffered---<eiling, a framework of 2-by-4sis sheathed
scoting (page a2) is available at hardware stores and inhardwood,withveneeredplywoodpanelssetintotheframes.
lumberyards as ready-to-install interlocking paneling. Made Crown and shoe molding provide the final decorative touch.
from stain-grade hardwood or paint-grade softwood, tongue- In any style, paneled sudaces can transform ordinary rooms
and-groove paneling comes in a variety of profiles. But you into richly comforting retreats.

A molded cap rail is installed as the crowning touch to frame-and-panel
wainscoting. In addition to its decorative role, the cap railhides the gap
betyveen the wainscoting and the wall. Cap rail designs range from the
simple chamfered rail shown at left to more elaborate molded chair rails.

I
I
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PANELING STYLES
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WAINSC()TING
(PAGE 46)
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TONGUE -AND. GRO OVE WAINS COTING

*}- orrgue-and-groove wainscoting con-
I sists of a series of interlockins boards

or panels with an opt ional deiorat ive
profile. It is the most basic and popular
type of interior paneling. Traditionally
made from softwood and given a clear
finish, tongue-and-groove paneling can
be installed from floor to ceiling to cre-
ate a rustic look. It imnarts a more
sophisticated appearance when used as
wainscoting and stained.

While you can buy tongue-and-
groove wainscoting ready-made, you can
also mill your own fiom 1-by-4 or 1-by-
6 stock using a table saw. Use a dado
head to cut tongues in one edge ofthe
boards and grooves in the other edge.
Switch to a molding head to milla dec-
orative bead in the front face of the
boardsl a selection of wainscoting pro-
files is displayed at right.

Tongue-and-groove wainscot ing is
typically installed from the floor to a
height of 36 inches. Compensate for
uneven floors by cutting the boards a
little short. That way, the top ends of the
boards can all be installed at the same
level; any gaps between the bottom ends
and the floor will be concealed by base-
board (page 22). If there are nailers
behind the wall-typically 2-by-4 block-
ing between the wall studs-and you
know where they are, fasten the wain-
scoting to them, Otherwise, anchor fi.rr-
ring strips to the studs (page 49) and nail
the wainscoting to the furring strips.

Btttting the edge of a board or panel
squarely against an out-of-phmtb wall,

brickwork, or a wlll with contoured
ntolding car be a challenge. The log-

builder's scribe shown irt the photo
at right rnakes afiting the edge easy. It

feotures an ad.iustnble urved steel pirr
and two level vials for ncuu"ately trac-
ing the wall profile onto the paneling.

A SETECTION OF PANEL STYLES

Daotc t onque-
and-groove

thiplap

Channel

Frofiled Lonque-
and-groove

Deaded tonque-
and-qroove

Chamfered tonque-
and-groove

Kounded tonque-
and-qroove

Troftled Lonque-
and-4roove
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PANELING
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MAKING TONGUE.AND-GR()()VE WAINSC()TING

1 Cutting the grooves
I  Out l ine the groove on the leading end
of one board; make the groove width one-
th i rd  t he  s tock  t h i ckness  and  i t s  deo th
aboul / ,  inch.  Insta l l  a  dado head on your
table saw, adjust ing i ts  width to that  of  the
groove and the cutting height to the groove
depth.  Insta l l  an auxi l iary wood fence and
cut  a re l ie f  notch in  i t  to  house par t  of  the
dado  head  when  you  m i l l  t he  t ongues  i n
s ten  2  A l i pn  t he  c r r t t i ns  marks  w i t h  t he'  " ' b "  . ,

dado head and but t  the fence against  the
stock. To prevent the workpiece from tip-
p i n g  d u r i n g  t h e  c u t ,  c l a m p  a  s h i m m e d
featherboard to the saw table in  l ine wi th
the  dado  head .  Secu re  a  suooo r t  boa rd
against the featherboard for extra pressure.
Press the workpiece against  the fence and
the table as you feed it edge down into the
dado head (right). Complete the pass with
a push stick. Use the same setup to cut the
grooves in all the boards.

r) Cutting the tongues
L Outline the tongue on the leading end of one boaro, usrng
a groove you cut in step 1 as a guide. Lower the dado head
sltght ly so the tongue wi l l  not bottom out in the groove. Then
a l ign  one o f  the  cu t t ing  marks  w i th  the  cu t te rs  and bu t t  the
fence against the stock; also reposit ion the featherboard. Feed
the board as you did for cutt ing the groove, using a push st ick
to finish the pass. Turn the workpiece around and repeat the cut to
complete the tongue (above).

Mi l l ing the beads
Insta l l  a  mold ing head f  i t ted wi th beading knives on your

table saw. Al ign the board face down over  one of  the knives so
the  bead  w i l l  be  m i l l ed  a longs ide  the  tongue .  Bu t t  t he  f ence
against the board, reposition the featherboard, and clamp a sec-
ond featherboard to the fence d i rect ly  over  the knives.  Make
a ser ies of  test  cuts in  a scrap board to determine the proper
depth,  then mi l l  the beads (above).  You can a lso cut  a s l rght
chamfer  in  the opposi te edge wi th a hand p lane.

Auxiliary fence

Y---Tonque
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PANELING

INSTALLING T()NGUE-AND.GRO()VE WAINSC()TING

r) Install ing the boards along a wall
L Once the two boards are installed at
the outsrde corner, slip the groove of a new
board in  p lace.  Nai l  the board to the wal l
t h r o u g h  i t s  t o n g u e ,  m a k i n g  s u r e  a l l t h e
tops are level .  Cont inue a long the wal l  the
same way,  f  i t t ing grooves over  tongues
(right) and nail ing the boards in place.

1 Install ing the boards
I at an outside corner
Snap a chalk l ine around the room (page

3I ) to mark the height of the wainscoting.
Make sure the l ine is  level - the f loor  may
not  be.  l f  you know where the nai lers be-
h ind the wal l  are located,  a lso snap l ines
fo r  t hem.  l f  you  do  no t  know where  the
na i l e r s  a re  l oca ted ,  i ns ta l l  f u r r i ng  s t r i ps
(page 49) .  Star t  insta l l ing the boards at
an  ou ts ide  co rne r .  De te rm ine  the  beve l
angle you wi l l  need as you would for  base-
board (page 28),Ihen make the cut along
the grooved edges of two boards. To install
each board, align the cut edge with the cor-
ner and drive a nail through the tongue into
the wall at each nailer location l ine (left).

Nai l  the corner  boards a long the mi tered
edges as well. l f you installed furring strips,
nail the wainscoting to the strips.
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Q Checking for  p lumb
r. , f  Hal fway a long the wal l ,  ho ld a car-
pen te r ' s  l eve l  aga ins t  t he  t ongue  o f  t he
last  board you insta l led to check for  p lumb
(right). lf the board is not perfectly verti-
ca l ,  taper  the grooved edge of  the next
board wi th a hand p lane so that  i t  wi l l  be
olumb when i t  is  insta l led.  Cont inue to the
end of  the wal l .  To f  i t  the last  board,  use
a  l og -bu i l de r ' s  sc r i be  t o  t r ans fe r  t he  p ro -
f  i l e  and  ang le  o f  t he  ad jo in ing  wa l l  t o  t he
face of the board (page 42).

Panel ing an adjo in ing wal l
To  i ns ta l l  wa insco t i ng  a t  an  i ns ide

corner, butt the grooved edge of a board
against  the last  board you insta l led on the
adjo in ing wal l ,  then nai l  i t  in  p lace ( le f t ) .
Nail along the grooved edges of the boards
as wel l .  Work your  way around the room
un t i l a l l t he  wa insco t i ng  i s  i ns ta l l ed .  F in i sh
the job by install ing baseboard (page 22)
and adding a cap rail (page 38).



FRAME -AND . PANE L WAINS COTING

I rame-and-panel wainscoting con-
l.' sists of a frame of horizontal rails
and vertical stiles and mullions enclos-
ing raised panels. The frame members
can be joined in a number of ways,
including dowel, biscuit, mortise-and-
tenon, or cope-and-stick joints. This
section shows you how to cut the cope-
and-stick on the shaper (page 47).The
panels can be raised on atablesaw (page
49),burt specialized router bits (page a8)
and shaper cutters (page 109) do a faster
and cleaner job, and can shape curved
profiles as well.

This type of paneling can be installed
over the lower portion of a wall, like
tongue-and-groove wainscoting, or it
can cover an entire wall from floor to
celing (page 4l). In either case, you need
to determine the dimensions of the pan-
eling and its various components. The
frame pieces and panels must be sized
to fit each wall exactly, and properly pro-
portioned so theylook right in the room.
Be sure to consider obstructions such as
doors and windows, fireplaces and ceil-
ing beams. Before cutting any wood,
make a scale drawing of the room and
experiment with different designs.

When installing frame-and-panel
wainscoting, it is best to work on one
wall at a time, preparing and installing
the frame pieces and panels together.
The wainscot can then be glued up and
installed as a unit, or built up on the wall
piece by piece. Ifyou follow the latter
method, you will be able to compensate
for any mistakes as you go along.

ly used in frame-and fi,)ili'*r," %
scoting. It also adds a decorative touch: 

"%;lT,^

The router bit that cuts the grooves for the 
-""'i:

The cope-and-
stick joint shown in
the photo at right is an
easy-to-cut alternative to the
mortis e - an d - ten o n tra diti o n al-

panel and tongues in the stiles and rails also carves
a molding along the inside edges of the frame.

A GALTERY ()F RAISED PANEL PR()FILES
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Kaiaed panel
with ovolo frame

Coved panel

Oqee beveled
panel

Develed
panel raioed
from frame

Kabbeted
frame with
moldinq
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PANELING

MAKING A COPE-AND.STICK FRAME
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' l Cutting tongues in the rails
I  and mul l ions
S a w  t h e  r a i l s ,  m u l l i o n s ,  a n d  s t i l e s  t o
length .  To  jo in  the  p ieces  o f  the  f  rame
with cope-and-stick joints, start by cutting
tongues at the ends of the rai ls and mul-
l ions, as shown at lef t .  Instal l  a pi loted
coping bi t  in your shaper and adjust the
cutt ing depth by butt ing the end of a rai l
against the cutter and sett ing the top of
the uppermost cutter s l ight ly above the
workpiece. Posit ion the fence paral lel  to
the miter gauge slot and in l ine with the
edge of the bi t  pi lot .  For added stabi l i ty,
screw a board to the miter gauge as an
extension. Feed the stock face down with
the gauge, holding the edge of the work-
piece against the extension and the end
against the fence (/eff). (Although a shaper
is used here, a table-mounted router can
also be used to cut cope-and-stick joints.)

Adjusting the sticking bit
Rep lace  the  cop ing  b i t  w i t h  a

prloted st icking bi t .  To adjust the cut-
t ing depth, butt  the tongue at the end
of a rai l  or muntin against the bi t  and
set one of the groove-cutting teeth lev-
el with the tongue (below). Align the
fence with the edge of the bi t  pi lot .

\ \  ) )

Miter gauqe
extenaion



PANELING

Cutting the grooves
and decorative profile

Use two featherboards to secure the stock
dur ing the cuts.  Clamp a standard feath-
erboard to the shaper table opposite the
bit; secure a support board at a 90" angle
to the featherboard. Clamp a shaper feath-
erboard to the fence.  Make th is  feather-
board on the band saw by curving the bot-
tom edge of a 2-by-4 and cutting a series
o f  ang led  s lo t s  i n to  t he  edge .  Cu t  t he
grooves and decorat ive prof i le  a long the
ins ide  edges  o f  t he  s t i l es  and  ra i l s ,  and
along both edges of  a l l  the mul l ions.  Make
each pass wi th the stock outs ide- face
down, pressing the workpiece against the
fence (lefi l . Use a push stick to complete
tne Dass.
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RAISING THE PANELS

Raising a panel on the router table
Cut  each pane l  to  f  i t  w i th in  i t s  f  rame,
adding % rnch on al l  s ides for the grooves.
Instal l  a pi loted panel-raising bi t  in your
router and mount the tool  in a table. Set
the depth of cut at  % inch and clamp two
featherboards to the fence, one on each
side of the bi t .  To raise the panel,  feed the
board across the table outside-face down,
keeprng the workpiece f lush against the
fence and your hands clear of the cutter
(r ight) .  To minimize tearout,  cut into the
end gra in  o f  the  pane l  f t rs t ,  shap ing  the
two ends  o f  the  pane l  be fore  the  s ides .
Test fit the panel in the frame grooves and
make as many passes as you need, increas-
ing the cutt ing depth no more than % inch
at  a  t ime.

Fanel-raieinq bit
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PANELING

INSTATTING FRAME-AND-PANEL WAINSCOTING
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Raising a panel on the table saw
To set the proper blade angle for rais ing a
pane l  on  the  tab le  saw,  mark  a  cu t t ing
line on the panel: Draw aYo-inch square at
the bottom corner,  then mark a l ine from
the f ron t  face  o f  the  pane l  th rough the
inside corner of the square to a point on
the bottom edge X inch from the back face
(insef). Install an auxiliary wood fence, set
the panel against i t ,  and adjust the angle
of the blade unt i l  i t  a l igns with the cutt ing
l ine. Raise the blade unt i l  one tooth just
protrudes beyond the front face of the pan-
el .  Make a cut in one end of the oanel and
test-fit the cut in a groove. lf the panel sits
less than % inch deep, move the fence a
l i t t le closer to the blade and make another
pass. To minimize tearout,  bevel the ends
of the panel f irst, then the sides (rrghf).

1 Install ing furring strips
I  L i ke  t ongue -and -g roove  pane l i ng ,
f rame-and-panel  wainscot ing can be fas-
tened to nailers behind the wall (page 44).
l f  you do not  know where the nai lers are
loca ted  o r  whe the r  t hey  ex i s t ,  you  w i l l
have  to  ancho r  t he  pane l i ng  t o  f u r r i ng
str ips.  Snap two chalk l ines on the wal l  to
help you insta l l  the st r ips.  For  f rame-and-
pane l  wa insco t i ng ,  one  s t r i p  shou ld  be
level  wi th the top ra i l ,  typ ical ly  36 inches
of f  the f loor .  Locate the second chalk l ine
a few inches above the floor. Saw the fur-
ring strips from 1-by-3 stock; cut one for
the top ra i l  and two for  the bot tom ra i l .
Determine the location of the studs (page
32 )  and  na i l  each  fu r r i ng  s t r i p  i n  p lace
(left), driuing two nails at each stud.
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PANELING

Q Setting the first panel in place
r-J Once three sides of the frame have
been instal led, set the f i rst  panel in place
at the outside corner (right), making sure
i t  f i ts snugly in the grooves cut in the rai l
and str le.  Do not apply glue to the panel
grooves; the panel must be free to move
in the frame.

r") Installing the stiles and rails
I f est-fit the parts of the wainscoting
and scr ibe al ignment marks for the mul-
l ions along the top and bottom rai ls.  Bevel
one edge of the outside corner stile as you
would for tongue-and-groove paneling (page
44). Posilion the stile at the corner and
s l ide  a  sh im underneath  i t ;  the  gap w i l l
a l low for wood movement.  Tack-nai l  the
st i le to the furr ing str ips, making sure that
the board is plumb. Hold the mating st i le
in  p lace  to  make sure  tha t  the  mi te red
edges of the two are perfectly aligned. Then
apply some glue to the ends of the bottom
rai l  and join i t  to the st i le,  also sett ing i t
on shims. Join the inside corner st i le to
the bottom rai l  and tack-nai l  i t  to the fur-
ring strips, adjusting it if necessary. Lastly,
screw or nai l  the assembly to the furr ing
strips (/eff).
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f ,  Insta l l ing the top ra i l
r , ,  Apply g lue to the top ends of  a l l  the
mu l l i ons  and  f i t  t he  t op  ra i l  i n  pos i t i on
(right), making sure the top ends of the
pane l s ,  mu l l i ons ,  and  s t i l es  a l l  f i t  snug l y
in the groove rn the top ra i l .  An extra set
o f  hands  w i l l  make  the  j ob  eas ie r .  Once
the  top  ra i l  i s  i n  p lace ,  you  can  i ns ta l l
baseboard mold ing (page 24)and a cap
rai l  (nase.38)  Proceed to the next  wal l
and work your  way around the room, us ing
but t  jo ints  at  ins ide corners and mi ter ing
outs ide corners.

Instal l ing the f i rst  mul l ion
Apply g lue to the bot tom end of  the

mul l ion and the groove in the bot tom ra i l ,
and set the mullion in place (left). Make
s r  r r e  f h c  n a n p l  s i i s  i n  t h p  o r n n v p s  / - r r t  i n

t he  mu l l i on ' s  edge .  Con t i nue  i ns ta l l i ng
pane l s  and  mu l l i ons  un t i l  you  reach  the
s t i l e  a t  t he  i ns ide  co rne r .  S l i p  t he  l as t
pane l  be tween  the  mu l l i on  and  the  s t i l e .



PANELED CEILINGS

T) aneled ceilinqs, also known as cof-
.[- fered ceilingsl are an adaptation of
frame-and-panel techniques normally
used to decorate walls. In conjunction
with fiame-and-panel wains coting (p age
46), apaneled ceiling can add depth and
warmth to a den or study.

The illustration below shows how
a paneled ceiling is installed. Start with
a structural framework of 2-by-4s an-
chored to the ceiling joists. Cover the
framework with I -by-a hardwood stock,
such as oak or birch, then make box-like

facings to fit inside the framework, cre-
ating a grid of boxes. Finally, set a
veneered plyruood panel into each box
and install a frame of molding to hold
the panel in place.

As with full-wall paneling (page 41),
the size of the panels should be propor-
tionalto the dimensions of the room. A
ceiling of small panels in a large room
looks cluttered, while the opposite can
appear too heaqu. Determine the panel
size by making a scale drawing of the
ceiling and experimenting with differ-

ent dimensions. A oanel size between 20
and]6 inches is typical for medium-
slzeo rooms.

You can try variations on this basic
design. The panelboxes may be Ieft white
for contrast or crown molding can be
used in place of quarter-round mold-
ing-although this would involve cut-
ting coped joints at inside corners. Ifyou
decide to use stain, it is a good idea to
apply the finish before installing the ceil-
ing, for working overhead on a ceiling
full of crevices can prove tiring.
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PANELING

INSTALLING A PANELED CEILING
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1 Installing the 2-by-4 ftamework
I  Snap a  gr id  o f  cha lk  l ines  on  the
ceiling based on the size of your panels.
Start from the center of two ooposite
wa l ls  so  tha t  any  smal l  pane ls  w i l l  be
located around the edge of the cei l ing.
Remember to account for the width of
the 2-by-4s as you lay out the chalk
l ines. Determine the direct ion of the
cei l ing joists with a stud f  inder,  then
install the framework. Use long 2-by-4s
to span the cei l ing perpendicular to the
joists;  al ign the pieces with the chalk
l ines and fasten them to the joists with
floorrng screws. Use shorter 2-by-4s to
fit between the long boards and toe-nail
them in place (above).

r) Installing the hardwood grid
L Once the 2-bv-4 framework is install-
ed, use a f in ish naiter to mount the 1-by-
4 hardwood grid (left). For added rigidity,
instal l  the long 1-by-4s perpendicular to
the long 2-by-4s. Al though the nai l ing can
be done by hand, a f in ish nai ler makes the
work go much faster.

V

Dtrection of
ceilinq joiete

L o n q 2 x 4
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Q Instal l ing the facing
r-, f  Wrthrn each frame, instal l  four facing
pieces of  1-by-3 hardwood stock that
matches the wood you used for  the gr id.
For a more decorative effect, rip the pieces
so they extend below the gr id by % rnch.
F i t  t he  n ie r ^es  : t  t he  co rne rs  w r th  45 "
bevel cuts (right), Ihen naii them to the
2-by-4 framework,

Gluing the panels in place
Once  a l l t he  f ac ing  i s  i ns ta l l ed ,  cu t  pane l s  f r om venee red

p lywood to  f  i t  w i th in  the  f  rames.  App ly  cons t ruc t ion  adhes ive
to  the  unders ide  o f  each pane l  and press  i t  in  p lace  aga ins t

the  ce i l ing  (above) .  The adhes ive  w i l l  ho ld  the  pane l  un t i l  you
instal l  the shoe molding (step 5).  The molding wi l l  supply pres-
sure needed for a f i rm slue bond.
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f i  Install ing the quarter-round molding
r-,1 Secure the panels with quarter-round
mold ing insta l led around the ins ide of  each
facing box. Cut the molding to len$h, joining

the p ieces at  the corners wi th 45 '  mi ters.
Nai l  the mold ing to the fac ing wi th a f  in-
ish nailer (lefil.

A Installing crown molding
\J To f  in ish the cei l ing, instal l  crown
mold ing  around i t s  per imeter .  Na i l  i t
to the framework and wall as you would
on a plain cei l ing (page 26),  using
coped joints at inside corners and miters
at outside corners.
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I good window lets allthe light
1\ and beautv of the outdoors in
while keeping the elements out.
Although they do this in many ways,
reflecting a wide range of styles, win-
dows consist of two basic parts: the
frame and the sash. The former is
like a door jamb, and serves much
the same purpose: It is fixed to the
studs when the window is installed.
The sash actually holds the pane of
glass. The windows covered in this
chapter feature the popular double-
hung sash. As shown on page 59,
they contain two sashes, both of
which can slide up and down.

Once a window is installed (page
59), gaps remain behveen the fiame
and the surrounding framing of
studs and headers. Just as sills,
stools,  aprons, and casings are

\AIINDOWS

I

A mitered "return" is glued onto the apron
below a window sill, or stool, to hide the end

grain of the apron. Stool-and-apron is a
traditional method of casing a window, often

made to match the room's interior trim.
The molded casinghides the gaps between

the window jambs and the wall.

Picture-frame casing (pnge 61)
consists of four pieces of molding:
two side casings, a head casing, and
a sill casing, all joined at the corners
with 45" miters. Stool-and-aoron
casing (page 69) also features two
side casings, and may include dec-
orative corner blocks, known as
rosettes (page73).

In the example shown in this
chapter, the head casing is butted
against the side casings, but these
joints can also be mitered. The most
recosnizable element of stool-and-
apron casing, however, is the stool,
or sill, installed at the bottom, which
juts out from the window.

While many home builders, par-
ticularly those in colder climates,
opt for the precision and insulation
of factory-made windows, elegant,

installed on the outside of a window to complement the exte-
rior trim of a house, the window needs to be "casedj' or fiamed
on the inside as well. Finish carpenters use two basic methods
for this task: picture-frame and stool-and-apron.

high-quality windows can be made in the shop with special-
ized sash cutters (page 75). Since these windows require thick-
er stock than most cabinet work, a shaper is the stationary
oower toolof choice for makine them.

The final step in making a custom-fit window is installingthe glass-stop
molding, thin strips of shaped wood that hold the panes of glass in place.
Shaped on a router table and ripped to width on the table saw, the molding
striDs are ioined at the corners with miters and nailed to the window sash.
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PICTURE-FRAME CASING
(PAGE 61)

ST(IOT-AND.APR(lN CASING
(PAGE 69)

9ide
caeinq

CORNER TREATMENTS

APR(IN TREATMENTS Butted sill aaeing
(page 65)
A variaf,ron of picture-
frame caein4 in which the
aill caoinq io buLted up
a4ainet the oide caainqe
and extende beyond them;
eliminatea the need for
miterin7 oide caeinqe

Roeett'eg

i Qase73)! Uaed for deco-
rative effect
in atool-and-
aPron ca,tnq;
eliminatea the
need for miter-
in4 head caeinq
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INSTALLING WINDOWS

INSTALLING A D(|UBTE.HUNG SASH WINDOW
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I lthough fitting a window in place
Arnuy ulpp.ur to"be a daunting task,
it can in fact be a straightforward oper-
ation. With the pre-hung window shown
below which already includes the win-
dow jambs attached to the sashes, all you
need is a hammer or a screwdriver and a
level. Whether your windows are facto-
ry- or shop-made, they will be installed
in the same fashion. The jambs are nailed
into the rough opening in the wall, then
insulated and dressed with interior trim.
Sometimes, a jamb extension (page61)is

installed on the inside to bring the win-
dow flush with the interior wall.

A window should be about %-inch
smaller on all sides than its rough open-
ing. Since rough openings are seldom
square, level, or plumb, this will make
the window easier to fit and shim, while
leaving some space around the window
for insulation. Remember not to drive
the shims in too far or you mav risk
bowing the window Test the windbw to
make sure that it slides smoothly before
nailing it in place.

A double-hungwindow is positioned
in its rough openingfrom the outside.
To help hold the window in place until
it can be adjusted and secured from the
inside, it will be nailed or wedged tem-
porarily to the frame of furring strips
around the opening.

1 leveling and centering the window
I Position the window in its rough open-
ing (photo, above)and temporarily tack
or wedge i t  in place. To help check the
window for level as you go, clamp a car-
penter's level to the underside of the head
jamb. Insert shims between the side jambs
and studs at the top of the rough open-
ing. (Shims are wooden wedges usual ly
sold in bundles at hardware stores and
lumberyards.)  Then, holding up one cor-
ner of the window, sl ip a shim between
the window horn and the rough sill (left).
Repeat on the other side of the window.
Add shims between the side jambs and
the studs at the middle and bottom of
the window. Use as many shims as you
need to center the window in its opening
while keeping the window level. (To install
more than one window at the same height
in a room, make a mark on the stud at a
set distance from the header and shim all
the windows to the mark.r
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Nailing the window in place
Once the window is level,  fasten i t

to the wal l  f raming. Drive a f in ishing nai l
through the side jambs and shims into the
studs at each shim location hbove). Cul
the shims f  lush with the window iambs
using a ut i l i ty kni fe.

Q lnsulating the window
r-,1 Once a window is nai led in i ts rough
opening and before instal l ing the casing,
i t  is a good idea to f  i l l  the hol low spaces
between the window jambs and the wal l
studs with insulat ion-part icular ly i f  you
l ive in a cold cl imate. You can use f iber-
glass insulat ion or a low-expanding foam
as shown here. Fiberglass works well for
large gaps, such as the space between the
head jamb and the header or the space
between the two si l ls.  Foam insulat ion is
ideal for thinner spaces, but use i t  spar-
ingly; too much of it may cause the jambs
to bow inward.
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PICTURE-FRAME CASING
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.|) 
icture-frame casing comprises four

L pieces of molding mitered at 45o that
frame a window in much the same
way as a picture is framed. Commercial
picture-frame casing is available in a
number of profiles. It can also be milled
on a table siw fitted with a moldine head
using the same procedures to pr6du..
chair rail, custom baseboard, or any oth-
er molding (back endpaper).

In order to nailpicture-frame casing
in place, the front edges of the window
jambs need to be flush with the interior
wall. If the jambs are set more than
Z inch back from the drywall, you will
need to build and install a iamb exten-

INSTALLING A JAMB EXTENSI()N

sion (below). As the casing willhide the
extension, the joinery used to attach the
extension pieces together can be as sim-
ple as a butt joint.

A shop-made gauge is used to mark
out the narrow portion of the win-
dow jambs that will not be covered

with casing. This exposed portion of
the jambs-anywhere from'/' to',4n
inch wide-is called the "reveal." It

both enhances the visual effect of
the casing and makes it easier to

install. To make the jig, see page 63.

1 Assembling the extension
I Measure the distance between the front edges of the jamb and
the inside wal l .  Then r ip your extension stock to this width from
wood the same thickness as the window jamb. Cut the pieces to

size to make a frame that wi l l  f i t  the inside faces of the window
jambs with a sl ight reveal.  You can instal l the extension pieces
one by one, or nail or screw them together into a unit (above).



WINDOWS

r) lnstalling the extension
Z Fasten the lamb extension in place as
you did to instal l  the window (page 59).
Position the extension over the jamb, using
shims to ensure that it is level (righil.fhen
nai l  the extension to the wal l  studs through
the  sh ims.  Add insu la t ion  in  the  empty
spaces around the extension.

Marking the reveal
l f  t he  l amb  ex tens ion  i s  s l i gh t l y  p roud  o f  t he  i n te r i o r  wa l l ,

plane i t  down. l f  i t  is set back from the wal l ,  use a rasp or a
shaver (above, left)Io cut the drywall down until it is flush with
the extension. Avoid cutt ing into any part  of  the wal l that wi l l  not
be covered by the casing. Next, mark the reveal around the jamb

or the extension.  Adjust  a combinat ion square to the desi red
reveal-typically between t/z drrd 5As inch. Then, starting at the
head jamb, but t  the square 's  handle against  the ins ide face of
the jamb. With a penci l  f lush against  the b lade,  s l ide the handle
down the jamb to mark the reveal l ine (above, right).
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INSTALLING PICTURE.FRAME CASING
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1 Installing the head casing
I To determrne the length of the head
casing, measure the distance between the
window jambs and add twice the reveal to
your measurement. Miter both ends of the
head casrng at 45' so that the distance be-
tween the heels of the miters equals your
result .  Then, al igning the bottom edge of
the casing with the reveal l ine, fasten the
head casing in place with a hammer or f in-
ish nailer (/eff). Space a pair of nails every
6 inches, dr iv ing one into the jamb and the
other directly above it through the wall and
into the header.

,t

A REVEAT GAUGE
The shop-made jig at right makes it easy to mark the
reveal for casing around window jambs. To make the
gauge, cut a square piece of %-inch plywood or hard-
wood, then saw a different-sized rabbet in each of the
four edges. Each rabbet width should correspond to
a typical  reveal width- in this case, % inch, %e inch,
% inch, and %o inch. Mark the widths on each side.
Do not make your reveals too wide, otherwise you will
have to drive the nails near the edge of the casing,
which will risk splitting it. For a %-inch jamb, a reveal
of % inch is about right. To use the reveal gauge, butt
the appropriate rabbet against the jamb and slide it
down the jamb with a pencil (page 61).
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r-) Installing the side casing
I Delermine the lensth of the side cas-
ing pieces and miter ttieir ends as you did
the head casing. Set the pieces in place;
if either miter joint fits poorly, correct the
fit as described starting on page 66. Once
you are satisf ied with the fit, spread a lit-
tle glue on two of the contacting miters
and posit ion one piece of s ide casing in
place. Start ing at the top, nai l  the casing
to the jamb and wall studs frghf). Do not
dr ive any nai ls near the bottom for now;
you may need to adjust the casing slightly
to f i t  the si l l  casing. Repeat for the other
side casing.

Q Installing the sill casing
r-,1 Measure the gap between the
side casings and cut the sr l l  casing
to f it. Again, it may be necessary to
f ix the miters (page 66). Spread a
little glue on the miters, position the
s i l l  cas ing ,  and na i l  i t  to  the  jamb
and the rough sill (below). Then fin-
ish nai l ing the side casings in place.

I
I
I
I
I
I
I
t
t
I
I
I
I
I
I
I
r
t
I
I
I
I
I
I
t
I
I
I
I
I
I
r

64



WINDOWS

I
I
t
T
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I

Cross-nailing the miters
To  comp le te  t he  i ns ta l l a t i on ,  d r i ve  a

n : i l  i n i n  t h o  p d o o  n f  t h o  c i d o  e e c i n o  n p : r

the top so that the nail penetrates the head
casing (right). Repeat at the remaining
three corners of  the casing.  Thrs step wi l l
he lp ensure that  the jo ints  do not  open wi th
seasonal  movement.

M()DIFIED PICTURE-FRAME CASING

lnstall ing a butted sil l  casing
You  can  s imp l i f y  t he  i ns ta l l a t i on  o f  p i c -
ture- f rame casing by us ing but t  jo ints  at
the bot tom, instead of  mi ters.  As shown
in the i l lust rat ron at  le f t ,  modi f  ied p ic ture-
f rame casing involves mi ter  jo ints  at  the
top,  but  you can cut  the bot tom ends of
t he  s ide  cas ins  so r ra re  Then  c rosscu t
bo th  ends  o f  t he  s i l l  cas ing  to  span  a  l i t -
t le beyond the side pieces. For decorative
e f fec t ,  you  can  cu t  a  sha l l ow  m i te r  a t
each  end  o f  t he  s i l l  cas ing .  Then  s imp ly
but t  i ts  th icker  edge up against  the s ide
cas ings  and  na i l  i t  i n  p lace .
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C()RRECTING PO()R.FITTING MITERS

Closing a gap at the toe
To close a gap at the toe of a miter, place
the wedge 5 or 6 inches from the end of
the  cas ing  and make the  cu t .  As  shown
at r ight,  the saw wi l l  shorten the heel of
the miter.  Test- f  i t  the joint  and repeat,
i f  necessary, moving the wedge % inch
closer to the board end.

Cfosing a gap al the heel
You can fix a gap in a miter joint by adjust-
ing the cutt ing angle on the power miter
saw. But instead of resett ing the saw's
angle, it is simpler to change the angle of
the workpiece on the fence. To close a
gap at the heel of  the miter,  set the cas-
ing against the fence with the toe of the
miter extending slightly beyond the fence.
( ln this case, an auxi l iary fence has been
attached to the regular fence to help l ine
up the cut.) Then slip a thin wedge between
the  cas ing  and the  fence 1  or  2  inches
from the end of the board. Now make the
cut (represented by the dotted line in the
i l lustrat ion at lef t) .  Test- f i t  the loint  and
repeat the cut,  i f  necessary, moving the
wedge % inch farther away from the end
of the casins.
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Back-cutting a miter
lf a miter joint is open along its entire length (inset),Iry the solu-
trons described on page 66. lf the joini is stil l open, remove some
stock from the the back edge of one of the pieces. You can do
this by repeating the corrective cuts on the power miter saw with

a second shim placed under the casing to raise it slightly above
the saw table, or by back-cutting the miter with a sharp utility
knife, always cutting away from your body (above). You can also
use a block olane. as shown below.

Back-planing a miter
To back-cut a miter using a block plane, secure the casing in a vise so the
miter is roughly paral lel to the work surface. Holding the plane at an angle
to the back edge of the miter, make a series of light cuts (abovd.
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Tr imming proud casing
A mi ter  lo int  may f  i t  wel l ,  but  one of  the
mat ing p ieces may be proud,  or  ra ised
sl ight ly  above the level  of  the other .  To
remedy the problem, gent ly  pare down
the proud p iece wi th a chisel  (above).

Avoid sanding,  which wi l l  leave a poor
su r face  fo r  f i n i sh ing  o r  pa in t i ng ,  and
wh ich  i s  much  more  d i f f  i cu l t  t o  do  on
molded casing.  To avoid damaging the
p ro f i l e  o f  i n t r i ca te  mo ld ing ,  you  can
ins ta l l  a  sh rm beh ind  the  p iece  tha t  i s
recessed as an a l ternat ive to chisel ing
the proud p iece.

llj Jl tlil ilt dl llil ijll llil lt lll llli ,1 l,i ilj lll Jr llll ltrl
1HO? TI?
An auxiliary table for
the power miter saw
An auxi l iary trable makes
it  much easier to l ine uV
otraight and bevel culs, Use
'/o-tnch 

Vlywood for Lhe table
and secure t t ,  in Vlace wiLh
double-f  ace d Nap e, l ' /  ake
Ehree kerfs acrooo Nhe aux-
i l iary Lable: one 90" anqle
cuL and a 45" cut
on ei lher eide. To
uee lhe Lable, al iqn
Nhe cult inq mark
on your worK?tece
luot to Lhe wast e
side of the aVVro-
priatre kerf and
maKe the cut.
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STO OL-AND.APRON CASING

INSTALLING ST()OT.AND.APRON CASING
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A lso known as "traditional" window
A casing, stool-and-apron casing is
more difficult to make and install than
picture-frame casing. However, its use
of the butt joint allows different mold-
ings to be combined for contrasting
effect. The stool is cut to fit the window
opening with two "horns" that extend
beyond the side casing, typically by the
same amount that the stool protrudes
from the face of the casing. This can be
anywhere between lu to'l inch, depend-
ing on the profile of the molding you
are using. Lumberyards sellstool caps
for assembly-line window installation,
but you can easily make your own stool
using a router. To balance the window
the head casing also extends past the side
casings. The head casing can also include
decorative rosettes (page 73),

A window sill, or stool, is fastened to the wall studs with a finish nailer. Cut to fit
the window opening the stool features horns that extend past the window frame.

1 Marking the horns
I Shape the outside edge of the stool and cut i t  to length.
Mark the center of both the stool and the rough window si l l .
Then.  mark  the  po in ts  on  each s ide  o f  the  w indow where  the

wal l  meets the stool hbove).  These wi l l  be your l ines for cut-
t ing the inside edges of the horns. Extend both horn l ines to
the front edge of the stool with a try square.
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r) Marking and installing the stool
Z- to f in isf '  marking your cutt ing l ines for the horns, adjust
a compass to the widest gap between the front edge of the rough
si l l  and the drywal l .  Holding the stool against the wal l  with the
center  marks  a l igned,  se t  the  compass  po in t  a t  the  edge o f
the wall and scribe a line for each horn (above, /eff). To deter-
mine how much stock you need to tr im from the inside edge of
the stool,  keep the same compass sett ing and mark a l ine along
the lengh of the stool, running the compass point along the front
edge of the rough sill (above, right), Cut out the horns as well as
the waste str ip from the inside edge of the stool.  Then nai l  the
stoolto the studs. l f  the window jambs are f lush with the wal l ,
instal l  the side casing (step 4).  Otherwise, mount a modif  ied
jamb extension (step 3).

Q Installing a modified jamb extension
r-, ,  Bui ld a modif ied iamb extension
(page 61) with no botfom piece. Fi t
the extension over the window jambs
(r ight)  and shim i t  in place, making
sure  tha t  i t  i s  cen tered  in  the  open-
ing, square, and level.  Then narl  the
extension to the iambs.
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lnstalling the side casing
Mark the reveal around the iamb

extension (page 62) to match the reveal
between the stool  and rough s i l l .  Then
cut  the s ide casings to length,  sawing
both ends square,  Insta l l  the s ide cas-
ings as you would for picture-frame cas-
ing (page 65), nailing them into the win-
dow jamb and studs (above). Space the
nai ls  6 to 8 inches apart .

R Install ing the head casing
r- ,1 Cut  the head casing to the same
length as the stool ,  center  i t  on the s ide
casing p ieces,  and nai l  i t  in  p lace ( /ef f ) .

Dr ive the nai ls  in to both the head jamb

and the rough header every 6 to 8 inches.
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4i Install ing the apron and returns
\ , f  Once  the  s too l  and  cas ing  a re  i n
place,  complete the window by insta l l ing
the  ap ron  benea th  t he  s too l .  S ta r t  by
measur ing the d is tance between the out-
s ide edges of  the s ide casings and cut  the
apron to your  measured length,  sawing
45'  bevels at  both ends of  the apron.  To
conceal  the end gra in,  g lue on matching
end pieces, known as returns. Make them
on the power mi ter  saw by cut t ing a 45 '
bevel  in  a p iece of  scrap mold ing wi th the
same p ro f i l e  as  t he  ap ron ,  t hen  cu t t i ng
off a narrow wedge of stock at the end of
the piece (above, left). Nail the apron into
the rough sil l  and the wall studs (aboye,
rieht). lhen slue the retrrrns to the ends' ' O ' / t  '

nf  thc  :n rnn  (naop 67)
\ P v b v  v '  / '

iti U Ji ][ iiii lll '1fi lli d u i l t ] i i $ i l , ,
I

5HO? Tt?
Atemporary brace
to hold window a?rone
To free uo bolh vour
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hand,s for nai l inq a window
aVron in place, uee a brace , \
board l ike Lhe one ehown aL
righL. Cut, lhe board from t,hin
ocraV otock el iqhLly lonqer Lhan
the distance between the apron
and lhe f loor,  and wedge i I  t iqhr ly
belween lhe aVron and Lhe f loor
unt i l  t t  bowo ol iqhLly
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MAKING AND INSTALLING ROSETTES

r) Securing the blank to the jig
L lnstall a rosette cutter in the drill press
and set the machine's dr i l l ing speed fol low-
ing the manufacturer 's instruct ions. Place
a blank in the dr i l l ing j ig and lock i t  in place
by  c lamping  a  no tched ho ld -down b lock
over iI tight).

1 Making a dr i l l ing i ig
I Size blanks for the rosettes (page 58)
so that they are sl ight ly wider than the
casing, and their  outside edges wi l l  a l ign
with the ends of the stool.  You can also
make the blanks thicker than the casing.
To cut the rosettes on the drill oress.
make a dr i l l ing j ig to secure the blanks.
Center a blank on a %-inch plywood base
and butt  stop blocks of the same thick-
ness around three sides of the blank and
screw them to the base. Screw down two
more blocks as hold-downs at a angle to
the corners formed by the stop blocks,
Mark the center of the j ig and set i t  on
the dr i l l  press table. Instal l  a brad-point
bi t ,  al ign the j ig 's centerpoint direct ly
under the bit (lett), and clamp the jig to
the  tab le .
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t) Cuttins the rosettes
<'

r .J Turn on the dr i l l  and lower the qui l l
unt i l  the cutter l ight ly contacts the
wood. Cont inue cutt ing unt i l  the rosette
has the desired profile (above). Install
the rosettes with the end grain on the
top and bottom after nai l ing the side
casings in place (page 71); then cut the
head casing to fit between the rosettes.

ilIl llll llll llll llll llll lll] illl lll fiil rlll lllr l]lt rllJ llll lrl lll1 illl
5HO? Tt?
A ohop-made rooette auf,ler
You can cuL roaeltee by modifying a drill preoo fly cuf,ler wilh a
beadinq blade from a Lable eaw e moldinq head, Noich lhe fly cut-
ler arm l,o accommodaNe bhe beadinq blade,locatin4 Lhe cuLler
about l  inch from the end of the arm.
Make sure il fits securely in lhe notch
so i t  cannoL ohi lA durinq uee. Dore a
ho le th rouqht rhe  arm and use abo lL ,
washer, and nu|lo faslen the blade
in place, iIo flal f ace loward

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

74



MAKING A WINDOW SASH
I
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ASSEMBLING THE SASH

Median rail

9pline

Paired with a shop-made mortising jig, a router cuts a mor-
tise in one of the stiles of a window sash. The jig ensures that
the mortise is centered on the edge of the stock. A matching
mortise will be cut in the end of the adjoining rail and a spline
will reinforce the joint between the two pieces.

1 Planning the iob
I The window sash shown above consists of two vert ical
s t i les ,  two hor izon ta l  ra i l s ,  a  med ian  ra i l ,  and  two mul l ions
tha t  d iv ide  the  sash ver t i ca l l y .  The p ieces  are  connected  by
cope-and-st ick joints cut on a shaper.  The joints between the
st i les and rai ls are reinforced by spl ines. To size your stock,
make the st i les equal to the height of  the opening for the sash.
For the rai l  length, take the width of the opening and subtract
twice the st i le width. Then add twice the depth of the coping
cuts you wi l l  make (step 2), l f ,  for example, the width of the
window open ing  is  32  inches ,  the  s t i les  a re  3% inches  w ide ,
and the depth of the coping cuts is % inch, each rai l  should be
26 inches long. You can also make the bottom rai l  wider than
the other pieces to accommodate handles. To determine the
length of each mul l ion, take the height of  the opening and sub-
tract the width of the three rails. Then add four times the depth
of the coping cuts. Divide the total by two.
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r) Making the coping cuts
L es shown above at lef t ,  the loinery for the rai ls and st i les
is done by matching cutters on the shaper.  The coping cutter
is  used on  the  ends  o f  a l l  ra i l s  and mul l ions .  The s t i ck ing  cu t -
te r  shanes the  ins ide  edses  o f  the  sash n ieces .  To  se t  the
he igh t  o f  the  cop ing  cu t te r ,  f i r s t  ins ta l l  the  s t i ck ing  cu t te r  in
the shaper and adjust i ts height so the top of the cutter is lev-
e l  w i th  one o f  the  sash p ieces  se t  face  down on the  tab le .
Make a cut (step 5) in a test piece the same thickness as the

sash stock.  Then insta l l  the coping cut ter  and rub bear ing on
the shaper and but t  the cut  end of  the test  p iece against  the
cut ter  to  set  i ts  height .  For  the coping cuts,  posi t ion the fence
s l i gh t l y  beh ind  the  rub  bea r i ng  and  bu i l d  a  cop ing  l i g  (page
90).  Use the i is  to  feed both ends of  the ra i ls  in to the cut ter
(above ,  r i gh t ) , I o  cope  the  end  o f  t he  med ian  ra i l  and  mu l -
l i ons ,  shape  a  w ide  p iece  and  r i p  t he  w id ths  you  need  on  the
i e h l p  c a r n r  / < t a n  ? )

I
I
I
I
I
I
I
I
I
I
t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Q Ripping the median ra i l  and mul l ions
r- ,1 Once you have made the coping cuts
on  two  w ide  boa rds  fo r  t he  med ian  ra i l
and  mu l l i ons ,  pos i t i on  t he  tab le  saw  r i p
fence for  cut t ing the median ra i l - typ ical -
ly  one- th i rd the width of  the st i les.  Feed
the board into the blade with a push stick
(rghf) .  Reposi t ion the fence for  the mul-
l ions and cut  them f rom the other  board
rne same way.

)tickin7 cutter eet
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f, Making the sticking cuts
l- , l  To make the st icking cuts,  adjust the shaper 's fence to
make a  fu l l  cu t  in  the  edge o f  the  s tock ;  the  cu t te r  shou ld
just touch the widest point of  the workpiece. Also instal l  com-
mercial  hold-downs on the shaoer 's fence and table to secure
the  s tock  dur ing  the  cu ts  and prevent  k ickback  and chat te r .

Then,  make the  s t i ck ing  cu ts  in  the  ins ide  edges o f  the  ra i l s
and st i les, feeding the stock at a steady rale (above) and use
a push s t i ck  to  f in ish  the  cu ts .  Repeat  th is  p rocess  fo r  the
m e d i a n  r a i l  a n d  m u l l i o n s  b u t  t h i s  t i m e  s h a p i n g  b o t h  e d g e s
of  the  o iece .

Setting up the sticking cutter
Once al l  the ra i ls  and mul l ions are Dre-

pared, remove the coping cutter and rub
bearing from the shaper and install a stick-
ing cutter set.  The one shown features a
straight cutter,  which should be the same
width as the tongue left by the coping cuts.
Th is  se tup  w i l l  shape the  ins ide  edge o f
al l  the sash pieces and cut rabbets to sup-
port the glass. Butt one of the rails against
the brt to set the height of the sticking cut-
ter (left); the tip at the top of the cutter
should be al igned with the l ip,  or quirk,  at
the top of the coped end.
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Strengthening the corner joints
Reinforce the joints between the sti les

and the top and boi tom ra i ls  wi th spl ines.
Star t  by rout ing mort ises for  the spl ines in
the ends of  the ra i ls  and the ins ide edges
of  the st i les (page 75) .  The spl ine should
f  i t  the mort ises snugly and be shor ter  than
the combined depth of the two mating mor-
t i ses .  You  can  cu t  a l l  t he  sp l i nes  f r om a
s inp le  hoa rd  To  do  the  i ob  on  the  tab le
saw, screw a wooden extension to the miter
gauge .  Ensu re  t ha t  a l l  t he  sp l i nes  w i l l  be
the same length by mark ing a reference
l ine on the extension.  Al ign the end of  the
board with the l ine and hold its edge against
the extension to cut each spline (/eff). For
maximum strength,  cut  the spl ines so thei r
g ra in  w i l l  r un  i n  t he  same d i rec t i on  as  t he
grain of  the ra i ls .
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7 Gluins the mul l ions to the rai ls, -
/  Glue up the frame in two steps. Start  by gluing the rai ls and
mull ions together,  as shown above, then add the st i les (sfep 8).
Test-f i t  the pieces, marking reference l ines across the joints
w i th  the  mul l ions  to  he lp  you a l ign  the  par ts  dur ing  g lue-up .

For the ra i ls  and mul l ions,  apply g lue to the contact ing sur faces
of  the boards.  Assemble the p ieces and insta l l  a  bar  c lamp to
secure the mullions to the top and bottom ratls Gbove); use wood
oads to orotect the stock

Keference
lrne

:l

Keference
line
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Gluing the st i les to the rai ls
Inser t  the  sp l ines  in  the  ra i l s  and app ly  g lue  to  the  jo in ts

between the ra i ls  and st i les.  Spread g lue in  the mort ises and
onto the spl ines,  Turn the window over  and secure the st i les in
p lace  w i th  ba r  c l amps  (above ) .  A l i gn  a  c l amp  w i th  each  ra i l ,
ensur ing that  the ends of  the st i les are f lush wi th the edges of

INSTALLING THE GLASS AND GLASS-STOP M()LDING

the rai ls.  Use wood pads to protect the stock. As soon as the
clamps are t ight,  check the assembly for square by measuring
the sash from corner to corner in both direct ions. The two diag-
onals should be equal.  l f  not,  readjust the clamping pressure
sl ight ly unt i l  the sash is square.

1 Making glass-stop molding
I  Glass-stop mold ing wi l l  ho ld the g lass
aga ins t  t he  rabbe ts  i n  t he  w indow sash .
To  p repa re  t he  mo ld ing  w i th  a  rou te r ,
insta l l  a  decorat ive mold ing b i t  in  the tool
and mount  i t  in  a table.  Shape both edges
o f  a  w ide  boa rd  l ong  enough  to  y i e l d  a l l
t he  mo ld ing  you  w i l l  need ,  t hen  r i p  t he
mold ing st r ips f rom the stock.  Use three
featherboards to support  the workpiece
dur ing the cut :  two c lamped to the fence
on er ther  s ide of  the b i t  and one c lamped
to the table. Feed the board into the cutter
wh i l e  keep ing  i t  f l ush  aga ins t  t he  f ence :
f i n i sh  t he  pass  w i th  a  push  s t i ck .  Repea t
to shape the other edge (left). Cut the
mo ld ing  o f f  t he  boa rd  on  the  tab le  saw ,
then  saw r t  t o  l eng th ,  mak ing  45 '  m i te r
cuts at  the end of  each o iece.
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r) Install ing the glass and the molding
I  Set  the sash and s lass on a work
sur face,  then p lace the mold ing in  posi -
t i on .  Bo re  a  p i l o t  ho le  eve ry  6  i nches ,
i n s e r t  a  f i n i s h i n g  n a i l  i n t o  e a c h  h o l e ,
and dr ive i t  home. To use a brad dr iver ,
as shown above, adjust the jaws against
t he  sash  and  the  na i l ,  t hen  t rgh ten  the
lock ing  nu t .  Ho ld ing  the  sash  s teady ,
soueeze the iaws to set the nail.

lil ili lllj il, dl llil li|J ilil tlli lrii llil ill lli ilii l;il dli tlj ib
5HO7 Tt?
lnotal l ingthe molding wibh a hammer
l f  you are uoinq a hammer Lo nai l  qlaee-eNop moldinq in
place, prolec|the qlaoo by placin4 a piece of cardboard
on it ae you drive each nail, as shown here.
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A GLAZING BARHALF-LAP TOINT

Tlrc glnzing bar half-tnp joint showrr at right fornrs a stronger 
' '

bortd thnn the cope-and-stick joint for corutecting the nuillion and
rnedian rail of a divided window snsh. The pieces, called glazing bars, are

.ioined by ntitered half-laps. Rabbets are cut along the back edges of the
bars to nccontmodnte the glass and glass-stop ntolding. The ends of
the bnrs are joined to the roils and stiles with cope-and-stick joints.

MAKING A GTAZING BAR HALF-LAP J()INT

' l  Molding the glazing bars
I  The  l o rn t  i s  made  i n  t h ree  s tages :  S ta r t  by  cu t t i ng  t he
proper prof i le  in to the g laz ing bars,  as shown above;  next ,  cut
rabbets in to the opposi te s ide of  the bars to hold the g lass and
mold ing st r ips (s tep 2) ;  f ina l ly ,  produce the mi tered hal f - lap
(steps 3 to 5) .  For  the f i rs t  s tage,  insta l l  a  p i lo ted round-over
b i t  i n  a  rou te r ,  moun t  t he  t oo l  i n  a  t ab le .  and  a l i gn  t he  fence
w i th  t he  b i t ' s  p i l o t  bea r i ng .  The  s tock  shou ld  be  w ide  enough
so  tha t  mak ing  a  pass  on  each  s ide  o f  t he  ba r  w i l l  l eave  a  %-
inch -w ide  l i p  be tween  the  cu ts .  Suppo r t  t he  wo rkp iece  du r i ng

the operat ion wi th three featherboards:  Clamp one to the table
opoosi te the b i t  and two to the fence on each s ide of  the cut-
ter .  ( ln  the i l lust rat ion,  the featherboard on the out feed s ide of
the fence has been removed for  c lar i ty . )  Feed the bar  in to the
b i t  un t i l  you r  f i nge rs  app roach  the  cu t te r ,  t hen  use  the  nex t
p iece  as  a  push  s t i ck  o r  move  to  t he  o the r  s i de  o f  t he  t ab le
and  pu l l  t he  wo rkp iece  th rough  the  cu t .  Repea t  t he  pass  on
the other  s ide of  the bar  (above).  Prepare an extra bar  to help
set  uo the cut  in  s teo 3.
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r) Cutting rabbets for the glass panes
I lnstall a dado head on your table saw slightly wider than the
desired rabbets. The tongue remaining after the rabbets are cut
should measure at least % inch. Instal l  a wooden auxi l iary fence
and mark the rabbet depth on it-the combined thickness of the
glass and the molding str ip,  Posit ion the auxi l iary fence over the
dado head, ensuring that the metal fence is clear of the cutters.
Turn on the saw and slowly crank up the dado head unt i l  i t  forms
a rel ief  cut to the marked I ine. Turn off  the saw and mark the
width of the rabbets on the leading end of the glazing bar. Butt
one of the marks against the outer blade of the dado head, then
position the fence flush against the bar. Use three featherboards
to support the workpiece as in step 1, adding a support board to
provide extra pressure for the featherboard clamped to the table.
(Again in this il lustration, the featherboard on the outfeed side of
the fence has been removed for c lar i ty.)  Feed the bars by hand
(left) unlil your fingers approach the featherboards, then use the
next workpiece to f in ish the pass. Complete the cut on the f inal
workpiece by pul l ing i t  f rom the outfeed stde of the table.
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Making the miter cuts
Remove the dado head and instal l  a crosscut blade. Adiust

the blade angle to 45" and attach a wooden extension to the
miter gauge. To set the blade height,  hold the extra glazing bar
on the saw table so the tongue you cut in step 2 is flush against
the extension. The top of the blade should be levelwith the low-
er side of the l ip.  Make a test cut and adjust the blade height
untrl the cutting edge just scores the lip (inset). Then mark the
miter cuts on both sides of the bars; at their widest points, the

Vs should be the same width as the stock. To make the cut, hold
the tongue of the bar flat against the miter gauge extension and
al ign one of the marks with the blade. Butt  a stop block against
the end of the stock and clamp it to the extension for subsequent
cuts. Clamp the workpiece to the extension and feed the glazing
bar into the blade whi le holding i t  f i rmly in place. Rotate the
piece and make the same cut on the other side of the V. Repeat
the process to cut the V on the opposite side of the bar (above).
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f, Gutting the half-laps
r, l  Reinstal l the dado head in your table saw and adjust i t  to
the width of the bar 's l ip.  Set the cutt ing height to one-half  the
stock thickness. You wi l l  be cutt ing a half- lap in the bottom of
one glazing bar,  then making an ident ical  cut in the top of the

Cleaning up the V-cuts
0nce a l l  the  mi te r  cu ts  have been

made, use a narrow chisel  to pare away
the waste. The width of the channel at the
bottom of the V should equal the width of
the l ip.  Holding the chisel  bevel s ide up,
pare away the waste (left) until the bottom
of the V is smooth and flat. Work carefullv
to avoid tearout.

mating piece. Set up the cut by al igning the middle of the V-cut
with the dado head, whi le holding the bar f lush against the miter
gauge extension. Keep the workpiece f lat  on the saw table and
flush against the exiension as you cut the half-laps (above).
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proper door, like a proper
chair, may go unnoticed most

of the time. It will swing easily,
close with a satisfying thud, and
rest squarely in its opening. Its sryle
and weight will complement its
surroundings. But like a smiling
face, a well-built, well-hung, and
well-framed door meets friends
and strangers with an unspoken,
but warm-hearted welcome.

For all its workaday nature, a
door and its surroundings are no
simple things. The door, frame, and
trim must be both sturdy and dec-

DOORS

environment of an interior door
is less harsh, a lifetime of use still
demands care in construction.

Once a door is selected or built,
i t  st i l l  must be hung. In many
ways, hanging a door is the most
demanding chore of the finish car-
penter. Techniques vary widely, but
the job typically comprises several
distinct steps, each of which must
be tackled with careful attention to
detail. Normally, a carpenter will
frame the rough opening for a
door, which should equal the width
of the door plus the thickness of
the side fambs and an additional

A length of head casing is fixed over a door
and set against a rosette corner block. Framing

a door with decorative molding serves an
imDortant esthetic function in a room.orative. This chapter reveals the

anatomy of a door and shows just
a few of the many sryles in use. Starting on page 90, you will see
how to build one of the most elegant and popular designs, a
frame-and-panel door. Building a door is a challenging task, but
the result-a door that is uniquely suited to its settings-is
one of woodworking's most gratifring accomplishments.

Doors, of course, serve both interior and exterior uses.
Exterior doors have great structural demands placed upon
them; the differences in heat and humidity inside and out-
side alone require that an exterior door be built of heavier
material than an interior door, that its design be suited to its
use, and that the joinery be of the highest quality. While the

1-inch space for shims that are
used to plumb and straighten the jambs. Door jambs (page
95) are made from %-inchstock;exterior door jambs should
be l- to l%-inchthick. Once the jamb is plumb and level in
the opening, it is nailed in place. Next, the door is installed
with butt hinges mortised into the door edge and the hinge
jamb (page 100).For very heary doors, the hinges are screwed
through the jamb into a wall framing member called the
trimmer stud. Finally, the casing, or door trim, is installed
(page 112) to conceal the rough opening and act as a gusset,
tying the jamb to the trimmer. Each phase of the door-hang-
ing process is shown in detail in this chapter.

A leaf of a brass butt hinge is fastened to the edge
of a frame-and-panel door. Once the other half is
screwed to the door jamb, the door can be hung.
A pin will hold the hinge leaves together.



f) oors can be broadly divided into
LJ nvo groups: exterior and interior.
While their styles may be similar, the
construction differs. Exterior doors are
tlpically 1% inches thick and B0 inches
high, although in older homes doors are
often 82 to 84 inches high. The width
varies with location. Front doors are usu-
ally 36 inches wide. Back doors and oth-
er entry doors can be as narrow as 32
inches. Interior doors range from 24 to
36 inches wide and are tlpically 80 inch-
es high and l% inches thick.

Most doors in North America are
either frame-and-panel, solid-core, or
hollow-core. In frame-and-panel doors,
a framework of stiles, rails, and mullions
supports solid wood panels that float in
grooves milled in the inside edges of the
framework. Mortise-and-tenon joints
are commonly used to assemble the
framework. Cope-and-stick joints are
another option, but they must be rein-
forced with splines to withstand stress.

Solid-core doors consist of a plvwood
veneer glued over a particleboird core.
Hollow-core doors have a lightweight
interior, usually cardboard. As shown
on page 87, there are many door styles to
choose from.

Hanging a door involves building
and installing a jamb to fit the rough
opening. Rough openings are tlpically
framed by king studs on each side with

Cripple
eLud

Kinq
stud

Hinge

Trimmer
eLud

Hinge
JamD

thima

a trimmer stud attached inside the king
studs. A header rests on the trimmers
and constitutes the top of the rough
opening. When you build your jamb,
allow Z inch of clearance between the
jamb and the header and trimmers to
allow for shimming. The anatomybelow
shows a typical rough door opening and
a door with the jamb, and the casing
installed on one side.

Head
jamb

TRIM STYTES
Eloaked corner
Caaing piecea
butt aqainet
corner blocka

Mitered
casing
Cornera
joined with
miter jointa

tsutted caaing
)ide caeinq
butta aqainat
head piece

Simple or complex, the casing visually "com-

pletes" a door, covering gaps between the
jamb and the wal l .  l t  a lso blocks drafts and
protects the rough opening and jamb from
damage. Three common designs are shown
above. As a rule, molded casing should be
joined at the corners with miters or butted
against plinth blocks. Flat casing can be
joined with either butt or miter joints.
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DOOR STYLES

=z^=
:-/_==:

Frenah
)uitable for indoor and outdoor uae

9olid-core
9uitable for indoor and outdoor

Frame-and-panel
Suitable for indoor aid outdoor uae

Ola sa- a n d- wood- pa neled
Onlv auttable for outdoor uae

Victorian screen
Onlv auitable for outdoor uae

Board-and-batten
Suttable for tndoor and outdoor uae

-ii----.-
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TOOLSAND DOORHARDWARE
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Rosette cutter
Used in conjunction

Port'able

with a drill preee to cut
roaettee: available with a
wide selection of cuttera
to create varioua patterna

Lock-face template
Adjuotable template used for rout-
in4 lock mor1iaea; automatically
oelf-centerinq, the ji7 comea with
a tem/ate quide for a router

eleatric planer -

Fowered by a 3- to
lO-amp motor, rotary
cuttei turns at 12,OOO to
23,OOO rpm to plane eurfacea:
can be aei to cit bevela from 15" in
one direction to 40'in the other

Butt gauge
A metal template
struck with a hammer
or mallet to acore hinqe
outlinea; available in vanoua
aizea for atandard hinaea

Hinge-mortiaing jig

Hinge-
moriiaing eyetem

Adjuatable vettiaal viee
5prin4-loaded jawe hold
doora edae-up for mortia-Adjuatable templatee

and raila used for routinq inq or planin1; may be
uaed freeatandin4 or
attached to floor or

door hin4e mortiaee: adjueto
for two- or three-hinqe oetupe
and for 3-by-5 to 4-by-4 hinqea bench. Holde up to

2-inch-thick atock

Plumb bob
Fear-ahaped wei4ht
euapended on a cord to
check whether a framing
member ia perfectly ver-
tical, or plumb

Adjuatable template jiq clampe
to doors and doorjambe to

Door jamb jig
Uaed for inatallina door
jamba. )toak ia faatened
to vertical leae and adiuatable
head rail of ji1; ji7 ia then inaerted in
rou1h door openin7 and tacked to walla

I
I



t
I DOORS

t
I
I
I
I
I
I
I
J
I
I
t
I
I
I
I

I
I
I
r
I
I
t
I

t
t

t
t

Entry
Ioakeet
Featurea
bell han-
dlea and
a Keyea
entry lock

Flair
handle

Door entry handle
Two-piece door enLry
aet: eeparate lock cytin-
der provtdee additional
eecurtLy. Available in a
wide range of atylee

Privaay
lockaet
Orbit-etyle
handle with
privacy lock

9pring-activated door etop
Uaed to prevenL screen doora from
opentna Loo far: brackeLs are ecrewed
l.o door and door caoin7

Glaee handles
Typically uaed wiLh
French dooro

La|ch ptaLe ie ocrewed to door
jamb, allowinq door to be locked ahut

- t

I
Butt.hin6e
Kectan7ular plain-bearinq htn7e l;yptcally uaed for hanqtn4 sl,andard doore: wetqhL ta
aupported by Lhe htnqe knucklea. Heavter doore ehould be hunq on commercial ball-bear-
inq hinqee. Vartoue Ltp Lypea are available; ehown from left to ri4ht are ball, eteeple, but-
ton, and Lwo decoraLive deet4ne. )ee pa4e 1OZ for a char| of aLandard htnge otzea.
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FRAME -AND - PANEL- D O O RS

A shaper is itrvoluable .for making li"ame-and-panel doors.
Fitted with cope-and-stick cttter sets, it will prepare the stiles

and rnils for assentbly, ctrtting grooves lbr the "floating" panels
that lill the frame and carving a decorotive molding along the

insitle edges of the Jionte at the same tinte. Then, ecluipped
with n panel-raising bit, the shaper can fornt bevels on the

ponel edges, as shown in the photo at right. The large shop-
nurde featherboard clantped to the shaper's fence protects the

user Jront the cutter nnd holds the panel Jlat on the table.
Step-by-step instructions for building a six-panel Federal-
style door nre provided below and on the followingpages.

MAKING A FRAME-AND-PANEL D()()R

1 Making cope cuts on the ra i ls
I As shown on page 86, a six-panel door features two sti les, a
top and bottom rail, two median rails, and three mullions. Cut your
stock to s ize,  then insta l l  a  coping cut ter  set  and guard on the
shaper.  To feed the ra i ls ,  bui ld  the coping j ig  shown in the jnset .

The jig consists of a plywood base, a miter bar screwed to the
underside of the base, a 2-by-4 support board fastened flush with
the back edge of the base, and a plywood backup board screwed
to the support  board.  To prevent  tearout  on the ra i ls ,  the backup
board should support the workpiece for the full width of cut. Screw

two toggle clamps to the support board. Next, mark the tongue
locat ion on one of  the ra i ls ,  centered on the edge of  the board.
Posi t ion the j ig  on the shaper table,  set  the one of  the ra i ls  on
the j ig  and adjust  the cut ter  height  to  a l ign the cut ter  wi th the
tongue mark.  Then c lamp the ra i l  to  the 1 ig,  a l ign ing the board
end wi th the end of  the backup board so the cut ter  wi l l  shape
the ent i re edge.  Now make the cut ,  pushing the j ig  across the
table. Repeat the cut on the other end of the rail (above), then
make the cuts on both ends of  the remain ine ra i ls  and mul l ions.
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Q Making the stick cuts
r../ Adjust the fence to shape the entire edge of the stock. Also
insta l l  commercia l  or  shop-made hold-downs on the fence and
shaper table to secure the stock through the cuts and prevent

r) Adjusting the stick cutter
L  Once  a l l  t he  cope  cu ts  a re  made ,
replace the cope cutter with the matching
st ick cut ter  set .  This  setup wi l l  shape the
p d o p s  n f  i h p  c , t i l p q ,  m r r l l ; ^ ^ ^  ^ ^ r  - ^ ; r ^

. . . - . . t u | ) ,  o i l u  I c | )

wi th  a  decora t ive  pro f  i le  wh i le  cu t t ing
grooves to accommodate the tongues and
panels.  To set the cutt ing herght,  butt  the
end of one of the coped rai ls against the
st ick cutter,  then adjust the height of  the
spindle so the groove cutter is level with
the tongue on the rail (/eff).

k i ckback .  Shape  bo th  edges  o f  t he  med ian  ra i l s  and  mu l l i ons ,
feeding the stock across the table with both hands (above), but
shape only the inside edges of the sti les and top and bottom rails.

O

Hei7ht adjuot-
ment wheel
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Routing mortises in the stiles and rails
Reinforce the joints between the stiles and rails with splines.

To determine their  locat ions, test-assemble the str les and rai ls
and mark the center of the joints between them. Take the
assembly apart  and secure a st i le edge-up on a work surface.
Use a router fitted with a mortising bit and a template guide
to cut mort ises for the spl ines. To guide the tool ,  bui ld the j ig
shown above, made from a piece of %-inch plywood with a slot
in the middle and two 2-by-4 jaws screwed to the bottom of
the temolate to straddle the stile. The slot should be the size

of the groove you wish to cut plus the diameter of the template
guide you wi l l  at tach to the router.  Clamp the j ig to the st i le,
then set the cutting depth to cut a 1%-inch-deep mortise in the
st i le.  Turn on the router and make the cut,  guiding the tem-
plate guide along the insrde edges of the jig slot (above, left).
Repeat the cut at the other end of the stile, at both ends of the
other st i le,  and at the center of median rai ls.  Next,  secure the
rai ls end up and rout grooves in their  ends the same way
(above, right).

t
I
I
I
t
I
I
I
I
I
I
I
I
t
I
I
r
I
I
t
I
I
t
t
t
I
t
I
I
I
I
I

f, Test-fitting the joint
r . , f  Once al l  the grooves are cut,  make
splines that f it the mortises and are short-
er than the combined depth of two mortis-
es. The grain of the spl ines should run in
the same direction as the rails. Test fit one
of the joints before glue-up (r ighi l . fhe
joint should f i t  together smoothly without
b ind ing .  l f  the  f  i t  i s  too  t igh t ,  t r im the
spl ine and test- f i t  the joint  again. Final ly,
make reference marks on all the rails and
stiles to help you assemble them properly
during glue-up (page 94).
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Raising the panels
To help you size the panels,  assemble

the  door  s t i les ,  mu l l ions ,  and ra i l s  and
measure the openings. Add % inch to each
d imens ion  to  a l low fo r  the  % inch  a long
the edge of the panel that wi l l  f i t  into the
grooves. Cut the panels to size; your stock
should be no thicker than the stock used
for the stiles and rails. lnstall a oanel-rais-
ing  b i t  and match ing  rub  bear ing  in  the
shaper, and adjust the fence even with the
rub bearing. Then adjust the cutter height
so the raised edges of the panels wi l l  pen-
etrate the grooves by % inch when the
panel is cut on both sides. Clamp a wide
featherboard to the shaper fence to shield
you from the cutter and hold the panel flat
on  the  shaper  tab le .  Feed each pane l
face-up in to  the  cu t te r ,  us ing  your  le f t
hand to keep the workpiece flush against
the fence (righil. fo prevent tearout, shape
the  pane l  ends  f i rs t ,  and then the  s ides .
Once one s ide  o f  the  pane l  has  been
shaped, turn it end-for-end and repeat on
the other edge. Then turn the panel over
and reoeat the series of cuts.

I Testing the fit of the panels
/ Once you have shaped the first panel,
fit it into one of the grooves in a stile (/eff,).
The pieces should fit together snugly, with
the panel extending % inch into the groove.
l f  not,  adjust the cutt ing height,  repeat
the cuts and test the f i t  again. Once you
are satisfied with the fit, raise the remain-
ing panels.
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Assembling the door
Lay out all the pieces of the door close

at hand so that you can assemble the door
quickly before the glue begins to set. Start
building the door by setting a stile edge-up
on the f loor.  Apply glue in the mort ises in
the stile and its adjoining rails as well as on
the splines. Do not spread any glue in the
panel grooves. Insert the splines in the stile
mort ises and f i t  the rai ls in place. Use the
reference marks you made earlier to help
you assemble the pieces properly, Tap the
top ends of the rails lightly with a mallet to
close the joints. Now, seat panels between
the st i les and rai ls.  Cont inue in this fash-
ion ,  app ly ing  g lue  in  the  sp l ine  grooves
and on the spl ines and f i t t ing the pieces
in place (left)until the door is assembled.
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Clamping the door
Lay four bar clamps on the f loor,  one

for each rai l .  Caref ul ly lay the assembled
door on the clamps so the bars of the clamps
are al igned with the rai ls.  To protect your
stock, place wood pads the length of the
door between the clamp jaws and the door
edges. Tighten the clamps just enough to
close the joints.  Then clamp the door from
top to bottom along the mul l ions. l f  you do
not have a clamp that is long enough to span
the door,  use two clamps, posi t ioning them
so that their  tai lstops contact each other
near the middle of the door.  Use shorter
wood pads to protect the door from these
clamp jaws. Install three more clamps across
the top face of the door,  al igning the bars
with the top, bottom, and middle rai l .  Finish
tightening all the clamps until glue squeezes
out of the joinls tight). Then use a try square
to check that the corners of the door are
square ;  ad lus t  the  c lamping  pressure ,  i f
necessary. Once the glue has dried, use a
paint scraper to remove any remaining adhe-
sive. When the glue has cured, sand and
f inish the door.
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If you will be hanging several doors, a
commercial door jamb jig could prove

to be a worthwhile ptn'chase. Its frame-
work of ntetal legs and rails will keep a

jantb square ond hold it in position in the
rough opening while you set it level and

plumb, and fasten it to the trimmer stud.

MAKING AND INSTALLING A DO()R JAMB
' l  Bui ld ing the iamb
I Select  s t ra ight-gra ined Z- inch- th ick
stock for  your  jamb. Rip the stock as wide
as  the  th i ckness  o f  t he  wa l l ,  t hen  cu t  t he
side and head jambs to length.  Make the
side jambs s l ight ly  longer than the height
of the door so they extend roughly from the
f loor  to the header.  Tr im the head jamb to
the width of  the door o lus %'  inch to a l low
%z inch of clearance on the door's latch
side and Xu inch on i ts  h inge edge.  l f  you
wi l l  use dado jo ints  to jo in the head and
s ide  j ambs ,  as  shown  a t  l e f t ,  add  the
depth of  the dadoes to the length of  the
head jamb. Once you have cut  the dadoes,
f  i t  the end of  the head jamb into one of
t he  s ide  j ambs  and  sc rew  the  p ieces
together .  Repeat  for  the other  s ide jamb.

Final ly ,  cut  a spacer,  or  spreader,  to  the
w id th  o f  t he  j amb 's  open ing .  Th i s  boa rd
wi l l  be set  on the f  loor  between the s ide

lambs to keep the assembly square as i t  rs
be ins  i ns ta l l ed .
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r) Setting the jamb
I tacXa bracing board diagonally across
each top corner of the door opening to
keep the edges of the jamb flush with the
wal ls.  Posit ion the jamb in the opening,
butt ing i t  against the braces, and place
the spreader on the floor between the side
jambs. Tap shims between the side jambs
at both ends of the head jamb to center
the assembly in the opening; insert  the
shims in pairs from opposite sides of the
jamb. (Shims are tapered wedges of wood
that are usual ly sold in smal l  bundles at
hardware stores and lumberyards.)  Then
use a carpenter's level to check the head
jamb for level (left)and shift the assembly
slightly if necessary. In the process, one
of the side jambs may be raised off  the
floor. lf so, measure the gap and trim the
opposite side jamb by the same amount.
Reposition the jamb in the opening, center-
ing and level ing i t  again. Both side jambs
wil l  now be on the f loor.  Nai l  the jamb to
the rough opening through the shims into
the tr immer studs. Set the nai l  heads.
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Q Checking for plumb
r, l  Tap shims between the side jambs
and the wall at both ends of the soreader.
Then check the jamb for plumb. To set up
the  p lumb bob,  mark  the  center  o f  the
head jamb at one edge, then transfer your
mark to the spreader. Tack a small f inish-
ing nai l  into the edge of the head jamb so
the  p lumb bob cord  w i l l  hang d i rec t l y
below the center mark. Susoend the bob
from the nail so the point of the bob hangs
just above the spreader.  Tap the shims
beside the spreader in or out to al ign the
center mark direct ly under the bob. Drive
f i n i s h i n g  n a i l s  t h r o u g h  t h e  s i d e  j a m b s
and the shims to secure the side jambs
at the bottom of the opening.
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Squaring the side jambs
lnsert  three addit ional oairs of shims

behind each side jamb, posit ioning them
at the hinge and lock strike plate locations.
The shims should be wedged in t ight ly.
Although the side jambs are plumb, they
may be slightly bowed from top to bottom.
To ensure the jambs are straight, press a
straightedge against the jamb to f latten it
as you nai l  through the shims (r ight) .  ln
this case, straight 1-by-4 stock is used; a
6-foot- long carpenter 's level wi l l  a lso
work fine.

f, Trimming the shims
r-,1 0nce you have shimmed the jamb,
cut the shims off  f lush with the wal l  using
a ut i l i ty kni fe.  Hold the end of the shim
and slice across it repeatedly (left) unlil
the waste piece can be broken off easily.
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INSTALLING D(l(lRSTOPS
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1 Laying out the doorstops
I Doorstoos can be installed after the door
is in place or,  as shown at lef t ,  once the
jamb is  ins ta l led .  Mark  a  gu ide l ine  fo r  the
doorstops with a combination square and a
pencil. Adjust the combination square to the
thickness of the door and butt  the handle
against the door-opening edge of the latch
jamb. Start ing at the top of the jamb, hold
the penci l  against the end of the ruler and
run the square down the jamb to mark the
line (left). Before marking the hinge jamb,
?dd'Aa inch to allow clearance for the hinges
and prevent the door from binding when it
is closed.

r') Preparing the doorstops
I You can use either flat or molded stock
for the doorstops. The pieces can be joined
at the corners with butt joints, miters, or
coped joints. In this example, flat stock is
being joined with miter joints cut on a chop
saw; you can also use a miter box and cut
the pieces with a handsaw. Adjust the saw
for a 45" cut and butt the first piece against
the fence. Clamp a guide board to the saw
table to secure the stock flush against the
fence and make the cut (right). Miter both
ends of the head-jamb doorstop and the
top end of the side-jamb doorstops. lf you
are using molded stock, make sure the
flat edge will butt against the door when
it is closed.
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Q Install ing the head-jamb doorstop
r-,f Once all the doorstops are cut, install
them on the jamb. Start with the head-jamb
doorstop. Align the edge of the piece with
the  l i nes  marked  on  the  s ide  j ambs  and
tack it in place with f inishing nails (right).

Make sure the mi tered ends are fac ing
down. Do not  dr ive the nai ls  f  lush,  as you
may have to reposition the doorstops once
the door is  insta l led.  The head- jamb piece
wi l l  be s l ight ly  askew because of  the Xu-
inch offset between the two suidelines on
the s ide lambs.

Installing the lock-jamb doorstop
Al ign the doorstop wi th the guidel ine

on the jamb, butt  i ts mitered end against
the  end o f  the  head- jamb doors top  and
tack the piece in place (left). Make sure
the miter jo int  is t ight.  Do not instal l  the
h inge- jamb s top  un t i l  you  have cu t  mor -
t i ses  fo r  the  h inges  and hung the  door
(page 100).
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HANGINGADOOR

A chisel pares away the waste from
a hinge mortise in a door jamb.
By using a chisel that is the same

width as the mortise, you can tap
the chisel with a mallet to score

a series of cuts across lhe morlise
and around its outline. Then push

the chisel bevel-side up to shear
off the waste wood and clean up

the bottom of the cavity.
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CUTTING THE HINGE MORTISES ()N THE JAMB BY HAND

Chiseling out the hinge mortises
There are no f  i rm rules for locat ing door
hinges, but on an 80-inch inter ior door,
they are typically positioned 7 inches from
the top and 1 1 inches from the bottom of the
door. lf you choose to use a third hinge,
locate i t  midway between the other two.
Mark  the  loca t ion  o f  the  h inges  on  the
h inge jamb,  a l low ing  fo r  % inch  o f  c lear -
ance between the door and the head jamb.
You can use a router and a shoo-made
templa te  j ig  to  cu t  the  h inge mor t i ses
(page l0l), or a commercial hinge mortis-
ing system (page 102). To do the job by
hand, you can use a butt  gauge to score
the hinge mort ise out l ines on the jamb.
Al igning the gauge stops sets the device
automat ica l l y  in  p lace  d i rec t l y  over  the
bottom hinge mark. Now str ike i ts face
wi th  a  hammer .  Reoeat  to  ou t l ine  the
remaining mortises on the jamb. Then use
a chisel  to cut the mort ise, as shown in
the photo above.
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()N THE JAMB
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ROUTING THE HINGE MORTISES

ROUTER
TEMPTATE JIG

r') Routing the mortises
I ltlarV,the hinge locations on the door
jamb (page 100) and clamp the jig to the
jamb, al igning the cutout with one of the
marks. Butt the jig fence against the door-
open ing  edge o f  the  jamb.  Ad jus t  the
router 's deoth of cut to the combined
thickness of the template and the hinge
leaf.  Then turn on the router and, holding
it  f i rmly in both hands, cut the mort ise,
keeping the base plate flat on the jig and
the template guide flush against the edges
of the cutout (righil. Move the router in
small clockwise circles until the bottom of
the mortise is smooth. Reposition the jig
and rout the second mortise the same way.
lf the hinges you are using are rectangular,
square the corners of the mortises with a
chisel ;  for hinges with radiused corners,
the mortises can be left rounded.

1 Making a router template jig
I To rout out hinse mortises on a door
jamb, use the template jig shown at left
w i th  your  rou ter ,  a  s t ra igh t  b i t ,  and a
template guide. Make the j ig from two
pieces of %-inch plywood; the template
should be wide enough to support  the
router. Outline the hinge leaf on the tem-
plate and cut it out, compensating for the
template guide and adding the thickness
of the fence. Fasten the fence to the tem'
plate, countersinking the screws.

1 0 1
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ROUTING HINGE MORTISES ON A DOOR
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Routing the mortises
Hinge mort ises on a door can be cut by
hand (page 100), or routed with the aid a
shop-made lig (page 101) or a commercial
mortising system, such as the one shown
at left. The system can also be used to rout
the mort ises on the door jamb. Although
the door shown wi l l  be hung with only two
hinges, the j ig features three adjustable
mort ise templates connected with metal
ra i l s .  In  th is  ins tance,  the  center  h inge
template is only being used to hold the j ig
together.  Assemble the j ig fol lowing the
manufacturer 's instruct ions, then secure
the door edge-up with a pair of vertical vis-
es or shop-made door bucks (page 104).
Mark the hinge mort ises on the door edge
and set up the j ig,  al igning the templates
over your marks. Adjust the size of the
templates for your hinges, making sure to
compensate for the template guide you will
use with your router.  Tack the j ig in place
with the duplex nai ls provided ( inset).
Install a %-inch straight bit and a template
guide in the router, turn it on, and cut each
mor t i se  by  runn ing  the  gu ide  a long the
inside edges of the templates (left). Square
the corners of the mort ises with a chisel .

To make sure a door
opens and closes free\,

wi thout  b inding on
the jamb, its latch edge

should be beveled slightly
toward the side that con-

tacts the doorstops. A
portable planer, like the
one shown in the photo

at right, can be set to
the desired bevel angle,
enablingyou to prepare

several doors quickly.
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M(lUNTING A D()OR

1 Drill ing pilot holes for the hinge screws
I  Once a l l  the  mor t i ses  are  cu t  in  the
jamb and the  door ,  pos i t ion  each h inge
leaf in place. Mark the screw holes with
an awl. then bore a pilot hole at each loca-
Iion (above), making sure you hold the drill
as vertical as oossible.

STANDARD HINGE SIZES

DOOR THICKNESS

1%" - lYB"

1 % ' 1 T r "

More than 1%"

Door width

Up to 32"
More than 32"

32' - 36',
3 6 ' -  4 8 '
More than 48"

Up to 43"
More than 43"

Hinge height

3Y2' - 4'
4 ' ,  -  4y2 ' ,

5u
5" (Heavy-duty)
6u

5" (Heavy-duty)
6" (Heavy duty)

The chart above will help you choose hinges of appropriate height for your
door.  To determine correct hinge width ( the combined width of the two
leaves and the pin), first subtract the backset-the gap between the edge
of the hinge and the door face-from the thickness of the door, then multi-
ply the result  by two. The typical  backset is % inch. The calculat ion for a
1%-inch{hick door, for example, would be: (I%' - y4') x 2 = 3". Hinge sizes
are expressed in height first, then width.
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DOOR BUCKS
Door bucks serve as an inexoensive
alternat ive to commercial  vert ical
vises for securing a door on edge for
p lan ing  or  cu t t ing  h inge mor t i ses .
The one shown in the illustration can
be assembled quickly from plywood
scraps. The dimensions provided will
suit most doors.

To make the j ig,  start  by cutt ing
the jaws and feet f rom %-inch ply-
wood, and the base from %-inch ply-
wood. Screw the feet to the underside
of the base flush with its ends. Then
f ix the jaws to the base, driving the
screws from underneath. Countersink
all your fasteners. Be sure the edges
of the jaws al ign; leave a l%-inch
soace between them so the buck will
hold any door of standard thickness.

Door bucks are usual ly used in
pairs to secure a door edge up. Set
the bucks on the floor a few feet apart,
then slrde the door between the jaws.
The base will buckle slightly under the
weight of the door, pulling the jaws
together to grip the door and hold it
in place (right, bottom).

% " x B " x 1 9 "
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Mounting the hinge leaves
Remove the pins from the hinges and

separate the leaves. Posit ion one leaf in
the mortise in the door edge and screw it
in place (right). Be sure to drive the screw
heads f  lush with the hinge leaf .  Fasten
the other leaf to the jamb. Repeat at the
remaining mort ises.

Hanging the door
Once al l  the hinges are instal led, i t  is

time to hang the door temporarily. This will
enable you to check i ts f i t  and bevel the
door edge, as shown in step 5. Working with
a helper, if possible, lift the door into posi-
tion so the hinge leaves on the door and
jamb engage. lf you have to work alone,
hold the door upright and slide a few shims
under its bottom edge. Bracing the door on
the shims, join the top hinge leaves togeth-
er. Then pivot the door to join the bottom
hinge leaves. Sl ip each hinge pin part ial ly
in place (left) Io lock the leaves together.
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/ Markingthe bevel
-T Doors typically require a 3' to 5" bev-
el  on the latch edge to close properly.
Stand on the doorstoo side of the door
and pu l l  i t  shu t .  l f  the  jamb was s ized
properly, the front edge of the door will hit
the edge of the jamb, preventing the door
from closing ful ly.  To mark the bevel,  hold
the door against the jamb and use a pen-
ci l  to scr ibe a l ine down the face of the
door where it meets the side iamb (left).
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f, Beveling the door edge
r./ You can use a portable power planer to
bevel the edge of the door (page 102), buI
a lack plane wi l l  a lso work wel l ,  Remove the
door from the opening and secure i t  latch-
edge up. Transfer the bevel mark on the
face of the door to the end. Then, starting
at one end, guide the plane along the door
edge (right), walking next to the piece until
you reach the other end. Hold the tool  at
the same angle as the marked bevel angle.
Cont inue unt i l  you have cut to the l ine, then
rehang the door.  The door should contact
the latch-jamb stop when you close it. Now
install the lock-jamb doorstop (page 99),
butt ing i t  against the door and the head-
jamb stop. Check the f  inal  f  i t  of  the door;
there should be sl ight gaps between the
door and the jamb. You can use the thick-
ness of a dime and a nickel to measure
these gaps. Pass a dime along the lock jamb
to check for the X-inch margin between the
hrnge lamb and the door.  Use a nickel to
measure the required %,-inch space at the
top and along the other side. l f  necessary,
remove the door again and plane down any
spots where the gap is insuff  ic ient.
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LOCKSETS
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INSTALLING A PRIVACY L()CKSET

1 Positioning the lockset
I Locksets usually come with a template for marking the holes
you will need to drill for the latch assembly and doorknobs. Start
by marking the height of  the knobs on the door-typical ly 36
inches off the floor. Then tape the template over your mark. Use

With the latch assembly fastened to the
edge of the door, the doorknobs are fitted
in place. The knob cover plate will then
be screwed to the assemblv to comolete
the lo cks et inst allation.

an awl to mark the doorknob point on the face of the door (above,
leftl-eilher 23/e or 2% inches from the door edge, depending
on the model of lockset-then the centerpoint for the latch assem-
bly hole on the door edge (above, right).

') 
-.j

' L'-/2
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r )  Dr i l l ing the hole for  the doorknobs
L lnsta l l  a  hole saw in your  e lect r ic  dr i l l ,
re ferr ing to the template for  the correct
d iameter .  The hole saw shown at  r ight
features a center pilot bit. Set the point of
the p i lo t  b i t  in  the awl  mark you made in
steo 1.  then bore in to the door unt i l  the
pilot bit emerges from the other side. Keep
the dr i l l  perpendicular  to  the door through-
ou t .  Now move  to  t he  o the r  s i de  o f  t he
door,  inser t  the center  p i lo t  b i t  in  the smal l
opening you pierced through the door, and
complete the hole.  Dr i l l ing the hole in  two
steps wi l l  avoid spl in ter ing of  the wood.

J Boring the latch assembly hole
<'

r . - f  Replace the hole saw wi th a spade
h i t .  e o : i n  r p f p r  t n  t h p  t p m n l e t p  f n r  i h p

appropr iate b i t  d iameter .  Set  the t ip  of
the bit in the awl mark and bore the hole,
keep ing  the  d r i l l  pe rpend i cu la r  t o  t he
door edge (below). For a narrow door, you
can c lamp wood b locks on the faces of
the door on each s ide of  the hole to pre-
vent the wood from splitt ing. Stop dril l ing
when you reach the handle hole.  Some
locksets requi re th is  hole to be dr i l led
beyond  the  end  o f  t he  doo rknob  ho le
for  c learance.
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,{ 0utlining the latch assembly faceplate
-T Slide the latch plate assembly into the
ho le  you dr i l led  in  the  edge o f  the  door
and se t  the  facep la te  f lush  aga ins t  the
door edge. Holding the faceplate square
to the door edge, trace i ts out l ine with a
pencil (right).

f, Installing the latch assembly
r. , f  Use a chisel  to cut a shal low mort ise within the out l ine you
marked in step 4. Start  by scoring the out l ine of the mort ise,
then pare out the waste (/eff)to a depth equal to the thickness
of the latch assembly faceplate. Using the chisel  with the bevel
facing down will help you control the depth of the mortise. Stop
periodical ly and test- f  i t  the faceplate in the mort ise. Cont inue
unt i l the faceplate si ts in the mort ise f lush with the door edge,
then mark the screw holes with an awl.  Dri l l  a oi lot  hole at each
mark. Final ly,  s l ide the latch assembly in the hole and screw the
faceplate to the door edge (above).
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Latch jamb

4i Marking the height of
\J the latch hole on the door jamb
Fasten the doorknobs to the door, first fit-
ting them to the latch assembly, as shown
on page 107, then screw them together
through their cover plates. Close the door
partially so the latch is resting against the
edge of the latch jamb. Outl in ing the hole
for the latch on the lamb is a two-step
operation: Mark the height of the hole first,
as shown at left, then the width (step 7).
Use a  penc i l  to  mark  l ines  on  the  jamb
along the top and boitom of the latch
(left) and a combination square to transfer
the marks across the face of the iamb.
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I Marking the width of the latch hole
/ Use a measuring tape to determine
the locat ion of the latch on the door edge
(righil. f ransfer your measurement to the
j a m b ,  m e a s u r i n g  f r o m  t h e  l a t c h - j a m b
doors too  and mark  ver t i ca l  l ines  on  the
lamb that intersect those you marked in
step 6. The l ines wi l l  form the out l ine of
the latch clearance hole.
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Cutting the latch clearance hole
You can use an electric dri l l  f i tted with

a spade bit or, as shown at right, a chisel to
form the latch clearance hole. The exact
s ize  o f  the  ho le  i s  no t  c r r t i ca l ,  s ince  the
s t r i ke  p la te  w i l l  cover  most  o f  i t ,  bu t  i t
must  accommodate  the  la tch  when the
door is closed. To use a chisel ,  f  i rst  score
the out l ine of the mort ise, then clear out
the waste (ilghil,fesltit the latch period-
ical ly by closing the door.

( , ( /

1trike plate
ton0ue

Installing the strike plate
A l ign  the  s t r i ke  p la te  over  the  la tch

h o l e  a n d  m a r k  i t s  o u t l i n e  w i t h  a  p e n c i l
( le f t ) .  fhen chisel  a mort ise wi th in the
out l ine to a depth equal  to  the st r ike p late
th ickness.  0nce the p late is  f  lush wi th the
jamb ,  ho ld  i t  i n  pos i t i on  and  mark  t he
screw holes wi th an awl .  Bore a p i lo t  hole
at each mark and screw the strike plate to
the jamb. To check the insta l la t ion,  c lose
the door,  The face of  the door should rest
f l ush  aga ins t  t he  doo rs tops .  l f  t he  doo r
does not  c lose proper ly ,  you can adjust
the f i t  by bending the st r ike p late tongue
s l i gh t l y  i n  o r  ou t .
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INSTALLING BUTTED DOOR CASING

O Installing the plinths
I Cut two pl inths sl ight ly thicker and
wider than the casing you plan to use, and
higher than the baseboard you plan to
ins ta l l  on  the  wa l l .  The p l in th  shown a t
r igh t  i s  cu t  f rom 1- inch- th ick  s tock  and
beveled on one corner. Align the beveled
edge of the pl inth with the reveal l ine and
fasten it to the wall and jamb with a ham-
m e r  o r  a  f i n i s h  n a i l e r  g u n .  T h e  p l i n t h
should rest f  lush on the f in ished f  loor.  l f
the flooring has not yet been installed, set
a piece of f loor ing under the pl inth during
instal lat ion to provide the required clear-
ance. Repeat to instal l  the pl inth on the
other iamb.

1 Marking the reveal
I Before installing casing around a door,
remove the door to give yourself  enough
room to work. Casing normal ly overlaps
only a portron of the jamb edge, leaving
part of it exposed. This exposed portion is
known as the reveal. On %-inchlhick jambs
like those shown, the reveal should be %
to %u inch. Make sure the casing wi l l  c lear
the hinges. To mark the reveal, use a shop-
made reveal gauge (page 63) or a combi-
nation square. With the square, adlust tt to
the desired reveal width. Then, butting the
square's handle against the top of the hinge
jamb, hold a penci l  against the end of the
blade and run the square and the penci l
down the jamb to the f  loor to mark the
reueal (left). Repeat the process on the oth-
er side jamb and across the head jamb.
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Q Installing the head casing
r. , l  Cut the head casing so that i t  wi l l
extend sl ight ly beyond both side- jamb
casings. Al ign the casing with the reveal
l ine  on  the  head jamb and na i l  i t  to  the
wall and jamb (right).
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Installing the side casings
Cut  the  s ide  cas ings  to  f  i t  snug ly

between the plinths and head casing. Set
one of the pieces in posit ion, al igning i ts
edge with the reveal line on the janb (left),
and nai l  i t  in place. Repeat to instal l  the
second side casing. Now set al l  the nai ls.
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n a simple level, a run of
stairs is nothing more

than a conveyance from one
floor to another. Functional-
ly, a well-built staircase seems
self-effacing-climbed or des-
cended without thought or
attention. But esthetically, a
staircase may capture much
attention. Precise joinery and
ample use of fine woods help a
staircase transcend rough car-
pentry and rise into the cate-
gory of fine woodworking.

The elaborate stairways often
associated with grand entrance

STAIRS

A simple jig consisting of a 1-by-4 clamped to a carpen-
ter's square is used to mark the rise-and-run-the

width of the treads qnd risers-on a staircase stringer.

risers close the vertical sDaces
between the treads (page 123).
The staircase is anchored at the
top and bottom by newel posts
(page 128); the balusters (page
1j6), or vertical posts between
the steps and the handral (page
132), are doweled or dove-
tailed into the treads and nailed
to the handrail.

Because poorly designed and
executed stairs are accidents
waiting to happen, building
codes govern many aspects of
their construction. For exam-
ple, handrails should not be

halls, featuring curved handrails, goosenecked newel posts,
and spiraling treads and risers belong to a bygone era. Crafts-
men who specialize in this tlpe of work arc ararc breed. But
even a simple straight-run staircase,like the one shown on page
116, can become the focal point of a home-and a challeng-
ing but feasible project for anywoodworker. This chapter will
show you how to get the job done, from design to installation.

Simple or complex, all staircases are built in much the same
way: from the ground up. All you need is an opening in the
floor above and a solid floor below The staircase featured in this
chapter also features a landing about halfiuay between floors,
which should be made and incorporated into the wall framing
before the stairs are designed.

The steps ofthe staircase--called the treads-rest on notched
boards called stringers or carriages (page 118). Astaircase of
typical width, about 36 inches, will usually need three stringers,
one on each side with a third in the middle. Boards called

more than 34 inches above the treads. In some areas, wide stairs
must have a handrail on both sides. Codes also carry stipulations
governing headroom; 6 feet 8 inches is usually the minimum.
Be sure to check with your local building code before embark-
ing on a staircase.

A basic principle of staircase design is the so-called 17 /. -nch

rule. The combined width of one tread and height of one ris-
er should equallT'/'inches. For the typical stair, this can mean
a tread width of 10 inches and a riser height of 7 % inches,
but depending on the needs of the stair's users, some varia-
tion is allowable.

As professional stairbuilder Scott Schuttner mentions in
his introductory essay on page 10, consistency is important.
All the treads in a staircase must be the same width and all the
risers the same height. Even a slight deviation-while not eas-
ily discernable by the eye-will not go unnoticed by the per-
son using the stairs.

A staircase can be as simple as a straight run of steps thqt lead into
a cellqr or as elaborate as the structure shown at left, with hardwood
treads and risers, turned balusters, and a graceful curved handrail.
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ANATOMY OF A STAIRCASE

Floating handrail
lnetalled on wall aide of ataircaae;
may be required by buildinq code.
Attached to wall by metal brack'
eta acrewed into wall etude.

Baluster
lneLalled between
handrail and treade on
eide of starrcaae away
from wall. Two baluetero
are needed for each
tread; ueually equidie-

Handrail
Frta atop balueters: bottom is
qrooved or doweled to accepL
l n n a  n f  b a l t t a f e r a

tant. Typtcal lenqth
is 31 to 39 inchea.

Cloaed at'ringer
Ueually a 2-by-1O or 2-by-12 that
eug0ort6 the enda of the treada
anid rreere alonq a wall; off,en
mortiaed to accommodate the
treada, risera, and wedgee.

Tread
1tzed accordinq Lo local buildin4 code; ueually a
minimum of 1 '/a inchea thick and 36 inchee long.
Tread width (unit run) and riaer heiqht (unit
riee) ahould equal 17% tnchea.)upported at
each end and at the middle bv a atrinaer.

Riser
Cloaea verttcal epace
between two treadg; uou-
ally no wider than 7% rnch'
ea. End fit6 into mortiae
tn cloaed atrtnqer; other
end is beveled to fit fluah
aqainet open aLrln4er,

Tread noainq
Kounded edqe
of tread over-
hanqa rreer
below.

Fit into morttee
in cloeed etrinqer
to aecure tread
or riaer; ueually
made of hardwood.

Center atringer
Uaually a 2-by-1O or
2-by-12 that providea
additional eupport
to etaire wider than
about.SO inchea: on
narrower ataira, two
atrinqere are uaually
adequate,

Open atringer
Ueually a 2-W-1O or 2-by-12 that eup-
porto Lhe enda of the Lreade and riEerE
away from a wall; the edqee f,hat buLt
a4ainotthe rieera are ofren beveled to
conceal f,he end qrain ofthe rieere.

Kicker
Tart of house framin7 aervinq to anchor
bottom enda of strinqere; etrin4ere are
notched to fit around kicker.
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lrorrr..otNc THE R''E-AND-RUN AND THE 'TRTN'ER LENGTH
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Determining the key dimensions
To calculate the length of the stringers, start by measuring
the total  r ise-the distance from the f  in ished f  loor below
to  the  f  in ished f  loor  o r  land tng  above.  Then d iv ide  your
measurement by a whole number so that the result  wi l l  be
between 7 and 8 inches. l f ,  for example, the total  r ise is
105 inches, div iding this measurement by 14 equals 7%
inches. The staircase would have 14 7%-inch-high r isers.
Next, use this result to determine the total run of the stairs,
which is the total  number of t reads mult ipl ied by the unit
run. The staircase in our examole would have the same
number of t reads as r isers, 14. Since Ihe I7% inch rule
d ic ta tes  tha t  the  t reads  w i l l  be  10  inches  wtde  (17% less
the  r i ser  he igh t ,  o r  7%) ,  the  to ta l  run  equa ls  14  t reads
mult ipl ied by 10 inches, or 140 inches. Once the you know
the total rise and the total run, you can use the Pythagorean
theorem and a pocket calculator to calculate the length
of the stringers. The rise, run, and stringer of a staircase form
a r ight-angled tr iangle with the total  r ise (A) and the total
run (B) as the shorter sides and the str inger as the longest
side, or hypotenuse (C).  The Pythagorean formula states
that the squares of the shorter sides added together equals
the square of the hypotenuse (A2+82=C'z).  ln this case,
square the total  r ise (105 x 105 = 11,025) and the total  run
(140 x  140 =  19 ,600)  and combine  the  resu l ts  (30 ,625) .
Then take  the  square  roo t  o f  th is  f igure  to  a r r i ve  a t  the
s t r inger  length- in  th is  example ,  175 inches .

Dovetail joint
Anqled pin at bottom of
baluater fite into aocket cut
in Lread; covered by reLurn
noeinq. Daluatere can alao
be doweled into treada.

Return noeing
End of tread over'
hanginq open atrrn4er;
a aeparate piece qlued
and nailed Lo tread
end to conceal balua-
ter dovetaila and end
7rain of tread.

Total Riee = A
(meaeured from finished floor
below to finiahed floor above)

Total Run = E
(Number of treada multiplied
by unit run)

Total length of atringer = C

tt7



THE STRINGERS

t l -  h.  str ingers, also known as car-
I riages, are lhe diagonal pieces that

support the treads and risers. The prin-
ciple behind sizing and notching them is
a simple one that carpenters have known
for centuries: For stairs to be ascended or
descended comfortably and safely, an
exact ratio must be maintained between
the rise and the run-the distance users
move up or down and the distance they
move forward. This is often exoressed

as the "17 Z-inch rule": The sum ofeach
rise-and-run should ecual l7 Z inches.
(See calculations on page I 17.)

Stringers can be either open or closed.
An open stringer is simply a board with
notches cut to support the treads and
risers; it is usually used on the side of a
staircase away from the wall. A closed
strhser houses the ends of the treads and
riseri, often with mortises; the wall-side
ofa stairway usually has a closed stringer,
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Most of the notching of the center stringer can
be done with a circular saw, but use a crosscLtt
saw to complete the job. Make sure you hold
the saw vertically as you cut into the corners.

MAKING AND INSTALTING THE STRINGERS
' l Marking the center stringer

t -
I Once vou have determined the unit rise
and unit  run of your stairs and calculated
the str inger length, prepare the str ingers.
Cut them to length from 2-by-12 stock.
Start by laying out the center stringer; you
wil l  use i t  as a template to mark the oth-
ers. Set one board face down on a work
surface. To lay out the rise-and-run, attach
two commercial  stair  buttons to a caroen-
ter 's square, posi t ioning one for the r ise
and the other for the run. lf you do not have
stair buttons, use the shop-made jig shown
on page 115. Then, start ing about 12 inch-
es from one end of the board, hold the stair
buttons against one edge of the stock and
mark the f  i rst  uni t  r ise-and-run along the
inside edge of the arms of the square with
a penci l .  Sl ide the square along and repeat
(/efil, ensuring that the next unit rise-and-
run starts exactly where the first one ends.
Cont inue marking unt i l  you reach the oppo-
si te end of the board. Once al l  the steos
are marked, add cutt ing l ines at 90'  for
the top and bottom of the str inger.  Also
mark  the  no tches  tha t  w i l l  f  i t  a round the
kicker at the staircase bottom and the
ledger board at the top.

1 1 8



STAIRS
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Q Laying out the open stringer
r-J  Set  the open st r inger  board on a work sur face and lay the
cut-out  center  s t r inger  on i t ,  leaving a gap between the edges
of  the two boards equal  to  the width of  your  r iser  s tock.  Mark
the run edges of  the center  s t r inger  on the open st r inger  board.
Tn mark the r ise edpes of  the st r inper .  take a n iece of  r iser
stock and set  i t  on end on the open st r inger  board,  but t ing i ts

face against  one of  the r ise-edges of  the center  s t r inger .  Mark
a l ine a long the r iser  board f rom the edge of  the open st r inger
board to the run-edge of the center stringer (above). Repeat at
a l l  the other  r ise-edges of  the center  s t r inger .  This  second set
of  cut t ing l ines wi l l  compensate for  the bevel  you wi l l  need to
saw in the r ise-edges of  the open st r inger .

Cutting the center stringer
Clamp the  s t r i nge r  boa rd  f ace  up

across a pai r  of  sawhorses and cut  a long
your marked lines using a circular saw (left).

When you reach the ends of the board, repo-
sit ion it on the sawhorses as necessary. Do
not  t ry  to cut  r ight  to  the corners of  cut t ing
l i nes  w i th  t he  c i r cu la r  saw .  I ns tead ,  f i n i sh
the cuts with a handsaw (photo, page 11&.

1 1 9



STAIRS

Cutting the open stringer
Cut out the open stringer the way you cut the center stringer,

fo l lowing the cut t ing l ines you marked in s tep 3,  For  the bevel
cuts,  secure the st r inger  s tock end up in  a bench vrse.  At  the
outs ide corner  of  each step,  use a combinat ion square and a
penci l  to  mark a l ine aIa 45"  angle across the run-edge of  the
str inger .  Then extend the l ine at  a 90"  angle down the ins ide
face of the stringer. Use a crosscut saw to cut the bevel (above),

s topping when you reach the bot tom of  the r ise edge.  Remove
the waste wi th a hor izonta l  cut .  Bevel  the other  r ise-edses of
the open stringer the same way.

f, Making the wedges for the closed stringer
. - ,1 Before you can out l ine the mort ises in  the c losed st r inger ,
you have to make the wedges that  wi l l  support  the t reads and
risers in the mortises. Use %-inch{hick hardwood for the wedges
and cut them on your table saw. Screw a board to the miter gauge
as an extension and c lamo a stoo b lock to the extension about
% inch f rom the b lade.  Angle the mi ter  gauge so that  you wi l l
cut  wedges that  wi l l  taper  f rom aboul ' /u  inch th ick to about  %
inch  th i ck .  Ho ld ing  you r  wedge  s tock  f  l ush  aga ins t  t he  m i te r
gauge extension so that  i ts  gra in is  para l le l  to  the b lade,  cut
the wedges (above). Turn the board over after each pass. You
may need to make a few test  cuts and adjust  the mi ter  gauge
angle unti l the wedges are the right size. (Caution: Blade guard
removed for clarity.)

4l Marking the mortises on the closed stringer
\,f The mortises in the closed stringer must take
into account the treads, the risers, and the wedges
Since the t reads are housed in the c losed st r inger ,
start by marking a clearance line along your stringer
stock about  2 inches below the top edge.  Then,
out l ine the center  s t r inger  on the c losed st r inger
board,  a l lowing enough space so that  when the
tread mortise is cut it wil l not project beyond the
clearance l ine.  Posi t ion a p iece of  t read stock on
end on the board f lush wi th the center  s t r inger
out l ine and mark i ts  out l ine at  each t read locat ion.
Repeat with a piece of riser stock. Finally, position
a wedge f  lush wi th each t read and r iser  out l ine
and mark its outl ine (left). Make sure to position

the th in end of  the wedge at  the jo int  between the
tread and riser. Extend all vour l ines to the bottom
cdoc  n f  fhp  c f r inopr
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I Making the closed stringer mortising j igs

/  l t  is  easiest  to  rout  the mort ises tn the c losed st r inger  wi th
the help of  a 1 ig.  Al though commercia l  j igs are avai lable for  th is
task,  you can easi ly  bui ld  your  own.  Make one j ig  for  the mort ises
housing the t reads and the wedges under them, and a separate
j ig  for  the r isers and the wedges behind them. Make the t read-
mort is ing j ig  f i rs t .  Star t  by secur ing the st r inger  face up on a
work sur face and posi t ion ing c leats a long i ts  edges.  Insta l l  a  %-
inch st ra ight  b i t  in  your  router  and a l ign the b i t  wi th one edge
of  a t read out l ine.  Screw a board as an edge guide to the c leats
paral le l  to  the t reads so that  i ts  edge is  f lush against  the router

base  p la te .  Repea t  w i t h  a  second  edge  gu ide  pa ra l l e l  t o  t he
oppos i t e  edge  o f  t he  t r ead  ou t l i ne .  S rnce  the  f ron t  edges ,  o r
nos ings ,  o f  t he  t r eads  a re  rounded ,  you  w i l l  need  a  rounded
edge guide a long the f ront  of  the t read mort ise.  Adjust  a com-
pass to the distance between the edge of the router bit and base
p la te .  Then ,  ho ld ing  the  compass  po in t  a t  t he  cen te r  o f  t he
tread nosing,  draw an arc on the st r inger .  Cut  the th i rd guide to
f i t  between the edge guides,  sawing an arc equal  to  the t read
nos ing  and  the  rou te r  base  p la te  ou t  o f  one  end ,  t hen  sc rew
it in place (above).

Routing the mortises in the closed stringer
Align the tread-mortising j ig over one of the tread-and-wedge

ou t l i nes  and  c lamp  i t  i n  p lace .  P lunge  the  rou te r  b i t  i n to  t he
stock,  r id ing the base p late against  the edge guides to rout  the
edges of  the mort ise.  Move the router  in  smal l  c lockwise c i rc les
to remove the remain ing waste f rom the mort ise (above),  s top-

p ing when the bot tom of  the cavi ty  is  smooth.  Repeat  for  the
remain ing t read-and-wedge mort ises.  Make the r iser-mort is ing
j i g  t he  same way ,  om i t t i ng  t he  rounded  edge  gu ide ,  s i nce  the
f ron t  edses  o f  t he  r i se rs  a re  so r i a re .  Then  rou t  t he  r i se r -and -
wedge mortises.
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Installing the closed stringer
Once al l  the mort ises in the closed

stringer have been routed, you can install
the stringers. Staft with the closed stringer.
Hold i t  f  lush against the wal l  and fasten
it  to the wal l ,  dr iv ing screws into every
wall stud. Use screws that are long enough
to reach the studs, making sure to drive
the fasteners below the tread mort ises
(righ). fhis way, the screw heads will not
be  v is ib le .
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' l 
n Installing the open

I \-,t and center stringers
Butt  the open str inger against the head-
board and mark a l ine on the headboard
along the top edge of the notch in the
stringer. CUI a 2-by-4 to the width of your
staircase. Align the board with the marked
Irne on the headboard and use lag screws
to attach i t  to the header.  Check with a
carpenter's level to make sure the board
is level as you fasten it in place. The 2-by-
4 will serve as the ledger board to support
the top of the open and center str ingers.
Repeat to posit ion and instal l  the kicker
at the bottom of the str ingers. Once the
ledger board and kicker are in place, set
the open str inger in posit ion and fasten
it to the two boards, driving screws at an
angle through the stringer. Repeat to install
the center slringer (left).
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Anatomy of a tread and riser
Although the treads and risers in prefabricated wood stairs are often
simply butted together and joined with screws, classic stairbui lding
uses sturdier jo inery techniques, as shown at r ight.  Tread stock is
avai lable pre-mil led; al l  you need to do is cut to length. l f  you are
making treads from rough lumber, cut them 1% inches thick i f  you
are using softwoods and IYo inches thick for hardwood. To prepare
the treads for assembly, cut a rabbet along the back edge of each
one (page 124); the result ing l ip wi l l f i t  into a groove in the r iser
above. Then rout a groove in the tread's underside near the front
edge to accommodate the riser below. For the risers, cut the groove
in the front face near the bottom to accommodate the lip in the tread
below. Bevel the end that will fit against the bevel on the open stringer
(page 120).0nce the treads and r isers are assembled and glued
together,  cut t r iangular glue blocks to reinforce the joints.  Glue and
nail two or three blocks at the back of each tread-riser joint, locating
them near the str ingers. Final ly,  make a length of cove molding for
each tread-r iser joint  and glue and nai l  i t  to the front of  the joint .
The cove molding is strictly decorative.

PREPARING THE TREADS AND RISERS

' l Rounding over the front edges of the treads
I Once your treads are cut to length, you need to shape the
front edge of each one to form the nosing that overhangs the riser
below. lnstal l  a%-inch pi loted round-over bi t  in your router and
mount  the  too l  in  a  tab le .  A l ign  the  fence w i th  the  b i t ' s  p i lo t
bearing and clamp two featherboards to the fence, one on each

side of the cutter.  Start ing with a shal low cutt ing depth, feed
the tread across the table, pressing the front edge against the
fence and the pi lot  bearing. Make several  passes on each face,
increasing the depth of cut by % inch each t ime unt i l  the edges
are rounded over (above).

t23
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r) Cutting the rabbets at the
L nac?ofthetreads
Make the joinery cuts in the treads on your
table saw. Insta l l  a  dado b lade,  adjust ing
i ts  width to s l ight ly  more than % inch.  Set
the depth of  cut  so the resul t ing l ip  in  the
tread wi l l  f  i t  snugly in  the groove in the r is-
er (see anatomy, page 123). Then attach
an auxil iary fence to the saw and cut a reliel
notch in it. Use two featherboards to brace
the treads, clamping one to the fence above
the dado head and another  to the table in
l i ne  w i t h  t he  b lades .  Pos i t i on  t he  fence
for  a cut t ing width of  % inch and feed the
tread across the table,  hold ing the back
edge flush against the fence (/efl). (Caution:

Blade guard removed for clarity).
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Q Cutting the grooves in the treads
r.,l Once all the rabbets are cut in the treads, readjust the dado
head to a width of % inch-the thickness of the r iser stock. Set
the cutt ing depth at % inch and reposit ion the fence to locate
the groove llo inch from the tread nosing. Again, use two feath-

erboards to brace the t reads,  reposi t ion ing the one on the saw
table as necessary.  Feed the t read into the dado head,  keeping
the nosing f lush against  the fence (above).  (Caut ion:  Blade
guard removed for clarity).

Featherboard
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/ Preparingthe treads for return nosing
T To hide the end srain of the treads at
the open-str ing.r .nJ, cut a piece of stock
from the end of each tread, leaving a bevel
that will mate with the return nosing (page
139)Ihat is appl ied once the stairs are
assembled and the balusters are instal led.
Clamo a tread astride sawhorses as shown.
To out l ine your cut,  mark a straight l ine on
the too of the tread 1% inches from the
open-str inger end. Then mark another l ine
at a 45'angle starting from the front corner
and intersect ing the f i rst  l ine. Use a cross-
cut saw to make the cuts, starting with the
bevel (right). Repeat for the other treads.

INSTALLING THE TREADS AND RISERS
' l lnstalling the bottom riser
I  Prepare a r iser with no groove in i ts
front face and set i t  in posi t ion with the
beveled end flush against the open stringer
and the straight end seated in the mortise
in the closed str inger.  Use f inishing nai ls
to fasten the riser to the ooen and center
str ingers. Drive a wedge into the closed
stringer mortise behind the riser to secure
it in place (/eft).
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r) Assembling the remaining
L teadsand risers
Once the bottom r iser is in place, the
remaining treads and r isers are assem-
bled and instal led in pairs.  l f  you are
using dovetai ls to join the balusters to
the treads, first cut the sockets in the
treads (page 127).To join a tread and
a riser, spread glue in the rabbet at the
back of the tread and in the groove in
the r iser and f i t  the boards together.
Then, holding the tread and r iser on a
work surface as shown, drive a screw
every 3 or 4 inches through the back of
Ihe riser (left).
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Installing the treads and risers
Once  a l l  t he  t r eads  and  r i se rs  have

been assembled ,  ins ta l l  them one a t  a
t ime start ing at the bottom of the stairs.
Apply glue in the groove in the underside
of the tread and f i t  i t  over the last r iser
rnstal led. Use f  in ishing nai ls to fasten the
riser to the open and center stringers. Then
screw the tread to both the open and center
stringer. Counterbore the screw holes so
that you can cover the screw heads with
wood plugs. Tap a wedge into the closed
stringer under each tread and behind every
riser (right). You may have to cut some of
the wedges short  to f  i t  adjoining ones in
place. Glue and nail two or three glue blocks to
the  unders ide  o f  each t read- r iser  jo in t
(nape 1 2.3):  locate the blocks near the\ F v b v  1 1 v , ,

s t r ingers .  F ina l l y ,  g lue  and na i l  the  cove
mold ing  in  p lace  and se t  a l l  your  na i l s .
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PREPARING TREADS FOR BALUSTERS

Cutting dovetail sockets
Mark the posit ion of the balusters on each tread (page 138)
before assembling the treads and r isers. Then clamp the tread
end up in a vise. Use a dovetail square and a pencil to outline the
sockets on the end of the tread at each baluster locat ion mark
(above, lefil.fhe marks should be centered within the outlines.
Extend the socket outlines with straight lines across the top face
of the tread abouI3/o inch in from the end of the tread. Mark a line

on the edge of the tread for the depth of cut. Cut the sockets with
a router f i t ted with a dovetai l  bi t ,  or use a chisel  and a mal let .
In either case, clamp the tread face up to a work surface. To cut
the sockets by hand, score the outlines with the chisel and a wood-
en mal let ,  holding the chisel  vert ical ly with the bevel facing the
waste. Then pare away the waste in thin layers (above, right),
pushing the chisel  into the end grain with the bevel facing up.

Drill ing mortises
l f  your balusters wi l l  be mort ised into the
treads, you can dr i l l  the holes after the
treads and r isers are assembled. ln this
case, the return nosings wi l l  have already
been fastened to the treads (page 139).
Turn a tenon on the bottom ends of the
balusters (page 137), and mark their posi-
tjons on the treads (page 138). Fit an elec-
tr ic dr i l l  wi th a spade bi t .  Holding the dr i l l
perfect ly straight,  bore a hole at each
baluster location mark (left), penetrating
the tread sl ight ly deeper than the length
of the baluster tenon. Locate the holes so
that the balusters wi l l  be al iened with the
center of the newel oosts
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NEWEL POSTS

Q tructurally, newel posts anchor the
rJ handrail and balusters of a stairway.
But they can also serve as important dec-
orative elements. Newels can be very
elaborate structures with boxed enclo-
sures surrounding metal support rods
and carved wooden caps or simple pieces
of solid or glued-up a-by-a stock. And as
shown below, wood newels can be

turned on a lathe, chamfered or tapered,
with many variations possible for each.
However complex or straightforward
their design, the strength of a newel post
derives from how solidly it is attached
to the stairs.

The newel post at the top of a staircase
is called the landing newel; the one at the
bottom is known as the starting newel.

As shown on page 129, the joinery attach-
ing each one to the stairs is different from
that used for balusters. As a general rule,
starting newels should be about 4 feet
long. Landing newels range from 5 to 6
feet in length. The precise length of a
newel depends on how it is fastened at
the bottom. A newel that is bolted to the
floor framing will need to be longer.
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FOUR NEWET POST STYLES

) (

ChamferedTurned Stop tapered

Instead of a conventional single newel
post, the staircase shown above uses a
series of several balusters arranged in
a tight circle to serve the same visual
purpose and to anchor the handrail
at the bqse of the stairs.
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TURNING A NEWET P()ST

Making a newel post on a lathe
Prepare a 4Joot-long piece of 4-by-4 stock
and mount i t  on your lathe. l f  your machine
wil l  not accommodate such a long prece,
you wi l l  need to saw the blank in two. The
best point to cut the blank is just below
the square sect ion, or pommel,  at  the top.
Then mount the section below the pommel
on the lathe. For the design shown above,
use a skew chisel  to def ine the oommel at
the bottom of the post, making a V-cut directly above it. Use a roughing gouge
to cut away the bulk of the waste from the rest of  the blank and turn i t  into a
cyl inder.  Switch to a skew chisel  or spindle gouge to turn the beads and a spin-
dle gouge for the coves (above). For all these cuts, keep the bevel of the cutting
tool rubbing on the stock at al l  t imes whi le bracing the blade on the tool  rest.
Once the bottom part of the post is turned, mount the pommel at the top on the
lathe and make a rounded bevel cut at its bottom end. To rejoin the two sections
of the post,  instal l  a Jacobs chuck in the lathe tai lstock and bore a dowel hole
about  3  inches  in to  the  ad jo in ing  ends  o f  each p iece .  Cut  a  6 - inch  length  o f
dowel,  apply glue into the holes, and insert  the dowel.  Press the two sect ions
together (inset) and clamp. Turn the other newel post the same way.

ANATOMY OF STARTING AND
TANDING NEWELS

Landing newel
Notched to fit
aqatnat firat riaer
and tread of atair
above Iandrn4.

Starting newel
Ertenda to floor at bottom of
ataira; notched to ftt around
open-etrrnqer end of boLtom
rreer and Lread. Could be made
lonqer to exLend throuqh sub-
floor and be bolted to floor
jotet for added aupport.

r
) (

Dowel

tsead
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CHAMFERING A NEWEL P(IST
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Using a router and a power mitel saw
Define the square sections at the top and
bottom of the newel post by marking lines
across al l  four sides of the blank. To cut
the decorative chamfers along the corners
of the post, clamp the blank to a work sur-
face and use a router fitted with a oiloted
chamfering bit. Stop the cuts at your marked
l ines. Once al l  four corners are shaped,
chamfer the top of the post on a power
miter saw. Set the blank on the saw table
and adjust the blade to a 45" angle. Cut
off a small wedge of wood, rotate the blank
by 90'on the table and repeat the bevel
cut.  Repeat twice more to f  in ish chamfer-
ing the top of the post (left).

INSTALLING THE NEWEL POSTS

1 Preparing the starting newel
I Position the starting newel on the corner of the bottom tread
so that the middle of the oost is in line with the dovetail sockets
or mortises for the balusters. Use a pencilto mark cutting lines on
the bottom of the post so it will butt against the riser and open
stringer. Extend the lines up the inside faces of the post. To deter-
mine where to stop these cuts so that the post rests on the floor,
measure from the top of the bottom tread to the floor and trans-
fer your measurement to the post,  marking cutt ing l ines on i ts
inside faces. Cut into the post along these lines with a handsaw,
stopping the cuts at the first set of cutting lines. Make the remain-
ing cuts on your table saw. To set up the saw, set the post on the
saw table and raise the blade to the horizontal  cutt ing l ine. Then
align the front end of the blade with the handsaw cuts you made,
butt  a board against the end of the post and clamp i t  to the r ip
fence as a stop block. Final ly,  al ign the vert ical  cutt ing l ine on
the end of the post with the blade and butt the fence against the
stock. Feed the post with both hands, running it against the fence
until it contacts the stop block. Rotate the post 90", reposition
the fence, if necessary, and repeat the cut (right). Use a chisel
and a mallet to detach the waste piece from the post. Test-fit the
post on the tread; to ensure it overhangs both tread and riser by
the same amount, you will have to trim the tread nosing. This cut
is shown in step 3 (page l3l). (Caution: Blade guard removed
for clarity.)
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r') Preparing the landing newel
L m" landing newel is prepared the same way as the start-
ing newel,  except that i t  is 6 to 8 inches longer,  s ince i t  wi l l
extend to the open str inger for support .  As a result ,  you wi l l
need to make one additional cut. Measure the cut-out you made
in the start ing newel and lengthen the measurement by the
difference in length between the two posts. Mark cutting lines
on the landing neweland notch i t  as you did the start ing newel

(page 130). Be sure the tops of the newels will be the same
height when the posts are instal led. Now, measure the gap
between the landing and the tread directly above it, and trans-
fer the measurement to the face of the post that will extend to
the landing (above). Cut the newel with a handsaw. A decora-
tive bevel on the bottom of the post will give it a lighter, more
f inished appearance.

Installing the newel posts
The newels wi l l  be fastened to the

stringers with lag bolts, driven into adjoin-
ing sides of the posts. With a helper hold-
ing each newel in posit ion on the stairs,
work from the inside of the starrcase to
dr ive two lag bolts through the str inger
and into the oosi.
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HANDRAILS

,{ handrail can be the most complex
f\ and decorative element of a sfair-
case. But it also oerforms the more
pedestrian-but vital-task of guiding
the people who climb and descend the
stairs. Whether a handrail is as elabo-
rate as a curved assembly made from
laminated strips of wood, or as simple
as the straight example featured in this
section, most building codes govern sev-
eral aspects of its construction. For
exampli, a handrail is usually required
on any staircase with three or more
treads. It is typically screwed or bolted
to the newel posts and attached to the
tops of the balusters. A rail should also
typically not encroach more than 3 Z
inches into the minimum width of the
staircase. Most codes recuire stairs wider
than 44 inches to have a handrail on
both sides. A handrail alons a wall is
called a floatinq handrail-iso-called

because it is suspended above the treads,
attached to the wall above them (page
135). Commercial rails and hardware for
floating handrails generally satisfy build-
1n8 COOeS.

This section will show you how to
make and install a handrail along the
open-stringer side of a staircase as well as
how to mount a floatins handrail. The
designs shown below can be made on a
shaper or router table using 2-by-3 stock.
The groove along the bottom of the rail
is cut on the table saw and houses the
tops ofthe balusters.

The handrail shown at right culmi-
nates in a spiral-shaped form, known

as a volute, at the foot of the stairs.
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SHAPING A HANDRAIL

1 Routing the profile
I  Instal l  a bi t  with the desired top prof i le in your router and
mount the tool  in a table. In this example, a round-over bi t  is
shown. Align the fence with the bit pilot bearing. To support the
handrai l  as you shape i t ,  c lamp a featherboard to the table in l ine
with the bi t .  Place a shim under the featherboard so that the

pressure is appl ied near the middle of the stock. Feed the rai l
upside down, then turn it around and shape the other edge of the
Iop bbove, left).To form the side profile, replace the bit. In this
case, a specialized handrail bit is used. Feed the rail acrossthe
table in two passes again, this time right side up (above, right).

Cutting the baluster groove in the handrail
To  accommodate  the  top  ends  o f  the  ba lus ters ,  saw a

groove down the  midd le  o f  the  handra i l ' s  unders ide .  Ins ta l l
a  dado b lade,  ad jus t ing  i t  as  w ide  as  poss ib le ;  you  w i l l  l i ke ly
need more than one pass to cut the ful l  width of the groove.
Adjust the cutting height to aboul % inch, then mark the groove
in the center of the leadine end of the stock. The width of the

groove should be equal to the thickness of the balusters. Clamp
a shimmed featherboard to the saw table in l ine with the dado
head. Al ign one of the groove marks with the inside blade, butt
the r ip fence against the handrai l  and feed the stock into the
cut. Turn the handrail around and repeat the cut (above).
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INSTALLING THE HANDRAIL
' l Cutting the handrail to lengh
I Once you have shaped the handrai l ,  posi t ion i t  on the
treads, butting an edge against the newel posts at the top
and bottom of the stairs.  Holding the rai l  in place, mark
lines across its edge at both points where it meets the newels.
Depending on the method you select to attach the handrai l
to the starting newel post (below), you can make the rail
s l ight ly longer,  s ince you may need to mort ise the bottom
end of the rai l  into the post.  Then adjust a sl id ing bevel so
tha t  i t s  hand le  i s  para l le l  to  the  ra i l  and  i t s  b lade is  f lush
on the landing newel (right). Use the bevel's setting to set
up your saw to the proper angle for cutt ing the handrai l ,
then cut the rai l  to length.

Choosing an attachment method
There are several ways of fastening a handrail to the newel

posts; three methods are shown above. Most finish carpenters
rely on one of two options for the starting newel. The tradition-
al  method involves using a rai l  bol t .  A clearance hole for the
bolt  is dr i l led into the bottom end of the rai l  and a oi lot  hole is
bored in the newel; an access hole is also drilled into the bottom
face of the rail. The bolt is then driven partway into the newel
and the handrai l  is s l ipped over the protruding end of the bolt .
A special nut is then inserted through the access hole and onto

the bolt, and tightened using a small screwdriver. A wood plug
is glued in the access hole to conceal the bolt .  The second
method involves cutting a mortise in the newel for the end of
the rai l .  The rai l  is f i t ted in the mort ise and screwed to the
newel.  The best opt ion at the landing newel involves simply
butt ing the end of the rai l  against the post and screwing i t  in
place. In this case, since the screws are driven into the top face
ofthe rai l ,  the holes are counterbored and the heads are cov-
ered with plugs. Screws are shown in the step that follows.
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HANDRAIT ATTACHMENT METHODS

ATTACHMENT OqflON' AT STARTING NEWEL ATTACHMENT METHOD
AT LANDING NEWEL

Kailbolt
and nuT.
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INSTALLING A FLOATING HANDRAIL

Attaching the handrail
Make the floating handrail (page 133), omitting the groove in the
underside, and cut the handrail to the same len$h as the handrail
on the open-stringer side of the staircase. The model shown above
features a return that serves as a tactile reminder to the visually
rmpaired that they are arriving at the top or bottom of the stairs.
Locate the studs along the wall side of the stair. Then position the

Q Attaching the handrail to the newels
r-,1 To fasten a handrail to newel posts
with screws, hold the rai l  in posi t ion and
dri l l  a clearance hole though the rai l  and
a pi lot  hole into the posts. At the top of
the stairs,  dr i l l  counterbored holes and
drive the screws through the top face of
the rai l .  Conceal the screw heads with
wood plugs. At the bottom, work from the
underside of the rai l  and countersink the
screws (/eff),

f loat ing handrai l  against  the wal l  para l le l  to  the other  handrat l
and mark the stud locations on it. Screw commercial wall brack-
ets to the underside of the rail (above, left) atlhe stud location
marks at intervals specified by your local building code. Reposi-
t ion the handrai l  on the wal l ,  mark the screw holes,  bore p i lo t

holes into the wall, and fasten the rail in place (above, right).
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BALUSTERS

T ike newel posts and handrails, balus-
I: ters can be made in a wide variety
ofdesigns. Four popular styles are illus-
trated at right. Although balusters can
be bought ready-made, they can be fash-
ioned easily in the shop. On the follow-
ing page are instructions for turning
balusters on a lathe and making tapered
balusters on a jointer.

As shown in the illustration on page
138, not all the balusters are cut to the
same length. The baluster at the back of
each tread is longer than the one at the
front, owing to the slope of the handrail.
The square section at the top of the
balusters-if there is one-is typically
the same length on all of them, but not
that at the bottom. Most balusters are
cut to the length of the gap between the
handrail and treads, adding about % inch
for the tenon or dovetail you will use to
attach the balusters to the treads. Balus-
ters with rounded tou sections should
be longer to accommodate the tenon
that fits into the handrail mortise.

INVENTORY OF BATUSTER STYTES

Chamfered

/ \

Turned

Tapered

Turned
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MAKING BALUSTERS

Turning balusters on the lathe
Moun t  a  ba lus te r  b lank  on  you r  l a the  and  mark  o f f  t he  squa re
sect ions at  the top and bot tom. Def ine these sect ions as you

did for  the newel  posts (page 129),  then use a roughing gouge
to  t u rn  t he  b lank  rn to  a  cy l i nde r  be tween  the  squa re  a reas
(above,  le f t ) .  Turn any other  design e lements,  such as beads
o r  c o v e s ,  u s i n g  a  s p i n d l e  g o u g e  a n d  a  s k e w  c h i s e l .  W h e n

tu rn ing  re la t i ve l y  t h i n  sec t i ons ,  suppo r t  t he  b lank  w i th  you r
lef t  hand to prevent  chat ter  (above.  r ight) .  l f  you are us ing
tenons  to  j o i n  t he  ba lus te rs  t o  t he  t r eads ,  t u rn  a  %- inch - l ong
tenon at  the bot tom of  each baluster  us ing a par t ing tool .  The
d iame te r  o f  t he  t enons  shou ld  ma tch  the  mor t i ses  cu t  i n  i he
treads (page 127).

Making a tapered baluster
Move the guard out of the way for this operation
and adjust  the jo inter  for  a % inch cut .  Mark of f
the square sect ions at  the top and bot tom of
each baluster  b lank and set  the b lank on your
j o i n te r ,  a l i gn ing  the  mark  f o r  t he  t op  squa re
section with the front edge of the outfeed table.
Butt a wood block against the end of the stock
and  c lamp  i t  t o  t he  ou t feed  tab le  as  a  s top .
Repea t  w i t h  t he  o the r  mark  t o  c l amp  a  s top
b lock  t o  t he  i n feed  tab le .  To  make  the  f  i r s t
pass ,  bu t t  t he  end  o f  t he  b lank  aga ins t  t he
infeed stop b lock and lower the b lank onto the
knives,  keeping r t  f lush against  the fence.  Feed
the  b lank  w i th  a  push  s t i ck ,  us ing  you r  l e f t
hand to press the workpiece against  the fence
unt i l  i t  contacts the out feed stop b lock,  then
l i f t  i t  o f f .  Make one pass on each s ide of  the
b l a n k ,  t h e n  i n c r e a s e  t h e  c u t t i n g  d e p t h  b y
% inch and reoeat  the Drocess on a l l  four  s ides.
Con t i nue ,  i nc reas rng  the  cu t t i ng  dep th  un t i l
you obta in the desi red taper .
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INSTALLING THE BALUSTERS
' l Planning the operation
I  Bu i ld ing  codes  do  no t  p rov ide  many
rigid guidel ines governing baluster instal-
lat ion, but most codes require them to be
no more than 6 inches apart .  As shown at
r ight,  stairs typical ly feature two balusters
per tread; for v isual balance, space them
an equa l  d is tance apar t .  The f ron t  one
on each tread is typical ly posi t ioned just
behind the nosing. The back baluster is
then positioned halfway between the front
ba lus ter  and the  f ron t  ba lus ter  on  the
tread above.

r) Cutting dovetails on the balusters
L For balusters that wi l l  be dovetai led into the treads, posi-
t ion a baluster up against the end of the tread and out l ine the
socket you cut in it on the bottom of the baluster. Then secure
the baluster in a vise and cut the dovetai l  using a dovetai l  saw
(above).  Use the f  in ished baluster as a template to out l ine the
remaining orres.

Q Cutting balusters to lengh
\, ,  Fi t  the bottom of the baluster into i ts t read and, holding i t
perfect ly upr ight against the handrai l ,  mark a l ine on i t  along
the underside of the rai l  (above).  Mark a second l ine above
the f i rst ,  of fset f rom i t  by the depth of the groove in the rai l .
Saw the balusters to length along this second marked l ine.
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,{ Fastening the balusters in place
T  Once  a l l  t he  ba lus te rs  a re  cu r  ro
length,  insta l l  them one at  a t ime.  Posi t ion
the  ba lus te r  be tween  the  t read  and  the
handrai l ,  and dr i l l  two p i lo t  holes for  f in ish
nai ls  through the top end of  the baluster
into the unders ide of  the ra i l .  Glue the bot-
tom of the baluster to the tread. lf you are
using doveta i ls ,  a lso dr ive a nai l  through
the dovetail and into the tread; for tenoned
balusters,  the adhesive is  adequate.  Then
add  g lue  to  t he  t op  end  o f  t he  ba lus te r ,
but t  i t  against  the hand-ra i l ,  and nai l  i t  rn
place (right). To hide the gaps in the hand-
ra i l  groove between baiusters,  cut  wood
s t r i ps  abou t  % inch  th i ck ,  ca l l ed  f i l l e t s .
G l u e  a n d  n a i l  t h e m  i n  p l a c e .

f, Finishing up the job
r-, f  Once al l  the balusters are in place,
complete the staircase by instal l ing return
nosings to cover the end grain of the treads
on the open-stringer side. Make the nosings
by r ipping them from rounded-over tread
stock; the width of the pieces should be
the  same as  the  overhang o f  the  t read
nosings from the risers (page 125). Saw
the return nosings to extend to the open
str inger,  miter ing the ends to match the
miter you cut on the treads. Glue and nai l
the nosings in place and set the nai ls.  To
conceal the end grain of the return nosings,
cu t  end p ieces  w i th  one 45"  ang le  and
glue them to the nosings ( lef t) .  Hold the
end p ieces  in  p lace  w i th  mask ing  tape
unt i l  the  adhesrve  cures .
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GLOSSARY

A-B.C
Apron: In stool-and-apron window
casing, a horizontal piece of window
trim installed beneath the stool.

Baluster: A vertical post mounted
between the handrail and treads
opposite the wall side of a staircase.

Baseboard: Decorative trim installed
around the perimeter of a room at
the base of the walls.

Bead: A convex profile, usually
semicircular.

Bedmolding: A type of crown mold-
ing featuring reversed curves; often
used as part of a formal cornice.

Bevelcut Sawing at an angle from
face to face through the thickness or
along the length of a workpiece.

Built-up baseboard: A type of base-
board built up from several elements,
such as base-and-shoe baseboard.

Cap rait A molded rail installed at
the top of wainscoting.

Casing: Decorative trim used to
frame a window or door.

Chair rait Decorative trim installed
on walls, usually about 3 feet above
the floor. Tiaditionally served to pre-
vent chair backs from damaging walls.

Closed stringer: A 2-by-10 or 2-by-
12 that is mortised to accept and
support the ends ofthe treads and
risers of a stairway; usually adjacent
to a wall. See open stringer.

Compound cut: A cut through a
board at angles other than 90" rela-
tive to the face and edge of stock.

Cope-and-stick joinery: A method
ofjoining stiles and rails in frame-
and-panel doors and windows. Cut
with a router or shaper, the joint
features mating tongues and grooves
and a decorative molding along the
inside edges of the boards.

Coped joint: A method ofjoining
two pieces of molding at an inside
corner. The end ofone board is cut
so that it fits precisely against the
contoured face of the mating board.

Countersinking: Drilling a hole that
enables a screw head to lie flush
with or slightly below the surface.

Cove molding: Trim featuring a
concaYe profile.

Crosscufi Sawing across the grain
of a workpiece.

Crown molding: Decorative trim
installed around the perimeter of a
room at the top of the walls; also
known as cornice molding.

D-E-F-G-H-I
Dado: A rectangular channel cut
into a workpiece.

Double-hung window: A type of
window consisting of two sashes
that slide vertically within a jamb.

End grain: The arrangement and
direction of the wood fibers running
across the ends ofa board.

Formal cornice: An elaborate type
of crown molding built up from a
box-like soffit-and-fascia assembly
decorated with strips of crown and
bed molding.

Frame-and-panel door: A door
consisting of panels contained
within a framework of stiles, rails,
and mullions.

Furring strip: A narrow strip of
wood nailed to wall studs to support
molding or wainscoting.

Glass-stop molding: Decorative
strips of wood used to hold a pane
of glass in a window sash.

Glazingbarhalf-lap joint A method
ofjoining the rails and mullions of a
window sash with mitered half-laps.

Glueblock In stairbuilding, a
triangular piece of wood glued and
nailed under the joint of a tread
and riser to reinforce the ioint be-
tween them.

Gooseneclc A nearlyvertical piece
of railing connecting a handrail to
the upper newel post of a staircase.

Half-blind dovetait A joinery
method involving interlocking pins
and sockets; commonly used to ioin
balusters to treads.

Hinge jamb: The side of a door
jamb adjoining the hinge side of
the door.

l-K-L-M-N-O-P-Q
famb extension: A wooden frame
installed on awindow jamb to bring
it flush with the interior wall.

Joist A horizontal support for a floor.

Kicker: A2-by-4 attached to the
subfloor to anchor the stringers at
the bottom of a staircase.

Kingstud: Avertical framing mem-
ber adjoining the rough opening for
a door.

Ledgerboard: A2-by-4 attached to
the headboard at the top ofa stair-
case to support the stringers.
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LeveL Horizontal; parallel to the
floor or ceiling. See plumb.

Miter cut A cut that angles across
the face of a workpiece; see bevel cut.

Moldinghead: A solid metal wheel
installed on the arbor of a table saw
or radial arm saw for forming mold-
ings; holds three identical knives.

Mortise-and-tenon joint: A joinery
technique in which a projecting
tenon on one board fits into mortise
in another.

Mortise: A hole cut into a piece of
wood to receive a tenon.

Mullion: A vertical member between
two rails of a frame.

Nailer: A 2-by-4 installed horizon-
tallybetween wall studs to support
wall paneling.

Newel post A wooden post fastened
to the handrail and treads at the top
and bottom ofa staircase.

Open stringer: A 2-by-10 or 2-by-
12 that is notched to support the
ends ofthe treads and risers ofa
stairway; usually away from a wall.
See closed stringer.

Picture rai} Decorative trim installed
on walls, usually about 6 feet above
the floor, for hanging picture frames.

Pilot hols A hole bored into a work-
piece to prevent splitting when a
screw is driven; usually made slight-
ly smaller than the threaded section
of the screw.

Pilot bearing: A free-spinning metal
collar on a piloted router bit that
follows the edge of the workpiece
or a template to keep the cutting
depth uniform.

Plinth: A decorative wood block
installed between the side casing of
a door and the floor.

Plumb: Vertical; perpendicular to
the floor and ceiling. See level.

Preacher: A U-shaped jig used to
mark the length of a piece of mold-
ing that butts against door trim or
a plinth.

R-S
Rabbet A step-like cut in the edge
or end of a board; usually forms
part of a joint.

Rait The horizontal member of a
frame-and-panel assembly; see stile.

Return nosing: A piece of tread
stock nailed and glued to the open-
stringer end ofa tread to conceal the
end grain ofthe tread and the bot-
tom ends of the balusters.

Reveal The gap between the inside
face of awindow or door jamb and
the inside edge of the trim installed
on it.

Rip cufi A saw cut that follows the
grain of a workpiece.

Rise The vertical distance between
two adjoining steps on a staircase;
also called unit-rise. See run.

Riser: A board that closes the verti-
cal space between stair treads.

Rosette: A decorative wood block
installed at the upper corners of
window or door casing.

Rough opening: The wall opening
into which awindow or door iamb
is installed.

Run: The horizontal span ofeach
step of a staircase; also known as
unit-run. See rise.

Scarfjoint A method ofjoining
two lengths of molding end to end
by beveling both pieces.

Sole plate: A horizontal framing
member installed on the subfloor
to support the wall studs.

Stair button: A commercial jig
attached to a carpentert square to
lay out the rise-and-run of a stair-
case on the stringers; usually used
rn parrs.

Stile: The vertical member of a
frame-and-panel assembly. See rail.

Stool The horizontal component
of stool-and-apron casing that juts
out and forms the sill of the finish-
edwindow.

Wall stud: A vertical member form-
ing walls and supporting the frame-
work of a building.

T-U-V.W-X-Y-Z
Top plate: A horizontal framing
member installed along the top of
the wall studs.

Tread: Forms a step of a staircase.

Treadnosing: The rounded front
edge ofa stair tread.

Volute: A spiral section of a stair-
case handrail, usually ending at the
newel post.

Wainscoting: Wall paneling that
covers the lower part of a wall.
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INDEX

Page references in italics indicate an
illustration of subject matter. Page
references in bold indicate a Build
It Yourselfproject.

A-B-C-D
Balusters, 136

Chamfering,l3T
Installation, 138-139
Tiead preparation, 127
Twning,I3T

Baseboards, 12,23
Base-and-sh oe, 24
Built-up,25
Installation,26

inside corners, 26-27
outside corners, 2B-29
store-bought corner pieces

(Shop Tip),29
foinery, 2i,26-29

Bevel cuts, 18
Doors, 102,106

Build It Yourself:
Doors

door bucks, 104
Windows

reveal gauges, 53
Butted sill casings, 65
Cap rails, 38
Carpenter's sqtares, front endp ap er

Trr;'eing, front endp ap er
Casings:

Doors, 85,86,112-113
Windows, 12

butted sill, 65
correcting poor-fitting miters,

66-68
picture-frame, 58, 61-65
stool-and-apron, 57, 58, 69-72
temporary brace to hold

window aprons (Shop
Tip),72

Ceilings:
Paneled,52-55

Chair rails, 12, 30-32
Coffered ceilings, 52-55
Combination planes,25
Compound cuts, 18
Coping saws, 15
Crosscutting, IZ
Crown moldings, 12, 30, 33-35

Formal cornices,36-37
Doors, 7, 13, 85-86

Beveling, 102,106
Binding, 102,106
Casings, 85, 86, 112- 113
Doorstops,98-99
Exterior, 85,86
Frame-and- panel, 90- 94
Hanging, 85, 86, 105-106
Hardware,89

locksets, 107-111
Hinges, 103,105

butt hinges, 84
mortises, 100-102
sizes,103

Inter ior,85,86
lambs,95-97

hinge mortises, 100- 102
Styles, 86,87

E-F-G.H-I
Eakes, Jon, 8-9
Finish nailers, 14,21
Frame-and-panel construction:

Ceilings,52-55
Doors,90-94
Wainscoting, 39, 40, 41, 46-51

Glass- stop moldings, 7 9- 80
Glazing bar half-lap joints, 8l-83
Handrails, 132-133

Floating handrails, 135
Installation, 134- 135

Hardware:
Doors,89

locksets, 107- 1 1 1
See also Hinges

Hinges:
Doors, 89

butt hinges, 84,89
mortises, 88,100-102
sizes, 103

I-K-t
|igs:

Doors
door bucks, 104
hinge-mortising jigs, 88
jamb jigs, 88,95

Moldings
preachers,23

Stairs
calculating rise-and-run, I 15

Windows
auxiliary tables for power

miter saws, 68
mortising jigs for routers, 75
reveal gauges, 63

|oinery:
Baseboards, 23,26-29
Paneling

cope-and-stick joints, 46, 47- 48
tongue-and -groove, 43

Windows,76,78
glazngbar half-lap joints, 8l-83

Log-builder's scribes, 42
Lumber. SeeWoods

M-N-O-P-Q
Miter boxes, 15
Miter cuts, 17

Baseboards
inside corners,26
outside corners, 28
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Crown moldings, 34-35
Windows

correcting,6G6T
Moldings, 8,12,2I-22

Cap rails, 38
Chair rails,30-32
Crown moldings, 30, 33-35

formal cornices,36-37
Fitting

scribing, /ro nt endp ap er
Glass-stop moldings, 56, 79-80

installing the molding with a
hammer (Shop Tip), 80

Milling, back endpaper
Picture rails, 30
Rosettes, 58,73-74

shop-made rosette cutters
(Shop Tip),74

See also Baseboards; Casings
Mortises:

Door hinges, 100- 102
Nails:

Finishing, back endpaper
Newel posts, 128-129

Chamfering, 130
Handrail attachments, 1 34- 1 35
Installation, 1 30- I 3 1
Twning,l29

Paneling,12
Cap rails, 38
Ceilings,52-55
Frame-and-panel wainscoting,

3 9 , 4 0 , 4 1 , 4 6
cope-and-stick frames, 47- 48
installation, 49-51
raising the panels, 48-49

Tongue-and-groove, 39, 40, 42-43
installation, 44-45

Panels:
Raised,46,93

Patching compounds, back endpaper
Picture-frame casings, 58, 61-65
Picture rails, 12,30

Portable electric planers, 88
Power miter saws, l5 6B

R-S-T-U
Railings. See Balusters; Handrails;
Newel posts
Ripping, 16
Rosettes, 58,73-74

Shop-made rosette cutters
(Shop Tip),74

Routers:
Mortising jigs, 75
Thbles, 14

Router tables, 14
Schuttner, Scott, l0-1 1
Scribing, /ront endpaper, 42
Shapers, -14
Shop Tips:

Moldings,29
Windows, 68,72,74,80

Sliding compound miter saws, 15,
16, 18

Stairs, lI, 12- 13, 1 14-II5
Anatomy, 116-117
Rise-and-run calculation, 1 15, 1 17
Risers, 125-126
Stringers

installation, 122
length calculation, 1 1 7
making, 118-121

Tieads
balusters, 127
installation, 126
making, 123-125

See also Balusters; Handrails;
Newel posts

Stool-and-apron casings, 57, 58,
69-72

Thble saws, 14, 16-17
Taylor, Grant,6-7
Tongue-and- groove wainscoting,

39,40, 42-45

Tools:
Carpenter's squarcs, fr o nt

endpaper
Combination planes,25
Coping saws, 15
Finish naifers, 14,21
Log-builder's scribes, 42
Miter boxes, 15
Molder/planers, 15,20
Portable electric planers, 88
Power miter saws, 15, 68
Routers

mortising jigs, 25
tables, 14

Shapers, 14
Sliding compound miter saws,

15, 16, 18
Thble saws, 14, 16-17
Vertical vises, 88

V-W.X-Y-Z
Vertical vises, 88
Wainscoting. See Paneling
Windows, 12,57

Casings, 12
butted sill, 65
picture-frame, 58, 61- 65
stool-and-apron, 57, 58, 69-72
temporary brace to hold win-

dow aprons (Shop Tip), 72
Double-hung, 59-60
Glass-stop moldings, 56, 79- 80

installing the molding with a
hammer (Shop Tip), 80

Glazing bar half-lap joints, 8l-83
lambs,61-62
Rosettes, 58,73-74

shop-made rosette cutters
(Shop Tip), 74

Sashes,75-79
Wood, 19

Patching compounds, back
endpaper
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FINISHING NAITS

I
I
I
I
I
I
I
I
I
I
I
t
:

I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I
I
I
I

WORKSHOP GUIDE

W(|OD PATCHING COMPOUNDS

TYPE

Wood fi l ler

Wax stick

Shellac stick

Shop-made fi l ler

CHARACTERISTICS

Solvent- or water-based; depending
on type, can be t inted with stain or
purchased pre{inted

Wax- and resin-based; avai lable in
a variety of colors.

She l lac -  and res in -based;  ava i lab le
in a variety of colors. Sets quickly
to form a hard surface

Sawdust mixed with binder, such
as  g lue  or  she l lac ;  can  be  t in ted
with stain

USES

Fil l ing large holes, gouges,
cracks and dents

F i l l i ng  smal l  ho les ,  sc ra tches
and cracks

Fil l ing scratches, dents and
gouges

Fil l ing nanow cracks, gaps
and smal l  ho les

COMPATIBITITIES

Compatible with most f inishes;
apply either before or after stain

May be incompatible with lacquer;
apply af ter  f in ish ing

May be incompat ib le wi th a lcohol-
or lacquer-based finishes; apply
either before or after f inishing

Compatible with most f inishes

MIttING ELABORATE MOLDINGS

You can use a combinat ion of router
bi ts,  shaper cutters,  or molding head
knives to mi l l  an impressive array of
molding designs on a workpiece-for
a fraction of the cost of a specialtv

cutter or a length of custom-mil led
molding, A decorat ive molding bi t  and
core box bi t ,  for example, can trans-
form a board into a chair  rai l  molding
(below, left). A bead cutter and an

ogee curve cutter mounted on the
table saw can create crown molding
(below, right).

"Penny" Rat ing: Unt i l  the development of cut nai ls at the
beginning of the 19th Century, nai ls were forged individual-
ly by hand. The "penny" system now associated with the
size of nails reflected their cost based on the greater metal
content of larger nai ls.  The system is st i l l  commonly used,
but i t  is more confusing than helpful .  For sizes up to 10d,
you can calculate a nail's actual length by dividing the penny-
size by 4 and adding %inch. For example, a 6d nai l  is 2
inches long (6 divided by 4 plus Y, inch = 2 inches;.

TENGTH
DIAMETER

(Gauge number)
"PENNY''

RATII{G INCHES SHANK HEAD
2d 1 6 % 13v,
3d I % 1 5 % I 2 %
+o ty, I 5 T2
5d 1 5 I 2
6d

I %

t 5 1 0






