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Federal-otyle inlayo

0rdering lumber by the board foot
Because the board foot is a unit of measurement that
offers a standard way of totaling the volume of stock
regardless of dimensions, it is commonly used when
dealing with lumber. As shown at left, the standard
board foot is equivalent to a piece that is 1 inch thick,
12 inches wide and 12 inches long. To calculate the
number of board feet in a part icular piece of wood,
mult iply i ts three dimensions together.  Then divide
the result  by I44 i f  the dimensions are al l  in inches,
or by 12 if one dimension is expressed in feet. For the
standard board, the formula is:
I "  x  72"  x  12"  +  144 =  I  (o r  1 "  x  12"  x  I '  =  L2  =  7) .
So if you had an 8-foot-long 1-by-3, you would cal-
culate the board feet as follows: 1 x 3 x 8 + 12 = 2 (or
2 board feet). Other examples are shown in the illus-
tration. Remember that board feet are calculated on
the basis of nominal rather than actual sizes.

CATCUTATING BOARD FEET

NUMBER OF BOARD FEET
IN 4 TINEAR FEET ()F
DIFFERENT SIZE BOARDS

1" x 12" x 12" = 1 otandard board foot

1 -by -3= lboa rd foo t

1-by-6=2boardfeet

1-by-12=4boardfeet

2-by-4 = 22/z board feet

2 -by -6=4boa rd fee t
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INTRODUCTION

Dr. Iohn Kassay on

WINDSOR
FURNITURE

deceptivelywell-engineered furniture style whose parts are assembled mainly
from wooden sticks, Wndsor represents one of history's most innovative and

recognizable furniture designs. The Windsor family of furniture consists of stools,
chairs, cradles, stands, and tables. Chairs are the largest categorywith eight different
basic forms, such as comb-backs, step-downs, and the sack-back version, which is
featured beginning on page 70. Chairs also spawned nine derivatives that include
stools, rocking chairs, writing armchairs, and child-sized chairs.

The origin of Wndsors is ancient history. Their antecedents can be attributed to
the Egyptians, where tomb drawings of the 18th Dynasty depict workmen sitting on
threeJegged hand-hewn stools socketed to a plank seat. The reason for the name
Wndsor is something of an enigma, but the most logical explanation is that they
were named during the first decade of the 18th Century after the English town
of Windsot whose beech trees provided a plentifrrl supply of raw material for legs
and other turned parts.

Windsor chairs improved on the traditional joiner's chairs of the period by
eliminating the need to glue-up seat frames. In a Windsor chair, the seat is a solid
plank serving as the foundation for the legs and stretchers and for the spindle back.
That simplicity and strengh of design is no doubt one of the keys to the chair's
undying popularity and longevity.

Windsor chair making started as a cottage industry in England during the 1720s,
but soon became an important factory-based operation, employing hundreds of
workers, centered in the town of High Wycombe. Although the first Wndsors in
America were chairs imported from England, Philadelphia chair makers almost
immediately capitalized on this popular new form of easily made seating. Their
one-man shops expanded into large factories.

English chair makers took advantage of the physical properties of different woods
for different components of the chairs, using ash for bent parts, beech for turnings,
and elm for seats. Their American counterparts used hickory red oak or ash for bend-
ing, maple for turnings, and pine for seats. Windsors were traditionally painted green,
but other colors such as blue, mustard and red were also used. The paint concealed the
different wood colors and served to protect the wood outdoors, while conveying a
unifying wholeness to the piece. Many English chairs were simply dip stained.

Now retired, Dr. John Kassay taught furniture design for 30 years at San
Francisco State University. HisBook of Shaker Furniture, published by the
University of Massachussetts Press, is considered one of the foremost reference
boolcs on Shaker style. He is currently preparing a similar book onWndsor

furniture for the same publisher. He lives in San Bruno, Califurnia.

I
r
I
I
r
I
I
I
I
I
I







ET
r l
l l

I

I
I-.

I I
3

I
r ' . U

I

INTRODUCTION

I
I
t
I
I

I

Gregory Weidman talks about the

APPEAL OF
FEDE,RAL STYLE

A s a graduate student at the Winterthur Museum Program in Early American
f\ Crliut., I was privileged to work with the country'f premiere collection of
American furniture, including the best examples of the styles most popular with
cabinetmakers today-Queen Anne and Chippendale. Even in this setting, though,
I was always drawn to the neoclassicalpieces of the later Federaland Empire eras. As
curator of the Maryland Historical Society in Baltimore 17 years later, I am still
studying and writing about those wonderful pieces that I found so appealing.

The Federalera in America began with independence from England. This political
change also ushered in a new period in the arts. The Federal style represented an
esthetic revolution over the popular Chippendale and Rococo styles. The promi-
nent features of the earlier periods-florid, naturalistic carving, asymmetry in
ornament, and architectural massiveness in case furniture-were all derived from
a hodgepodge ofhistorical and contemporary sources. Federal furniture replaced
these artistic excesses with a clean, linear style that looked back to jllst one source
of inspiration-Ancient Classicism.

The great neoclassical architect/interior designer Robert Adam introduced the
new styie to the English gentry, and ftrrniture designers George Hepplewhite and
Thomas Sheraton published highly influential books that popularized its ancient
Greek and Roman decorative motifs.

In the United States, this new style-sometimes also referred to as "Hepplewhite"

or "sheraton"-was the height of fashion by the mid- 1790s. Although each metropoli-
tan area developed its own distinctive form of Federal style, there were certain basic
characteristics that defined it. The pieces in general are light and delicate, with atten-
uated elements such as tapered legs. Surface are flat and linear, relying on geomet-
ric patterns of veneer and banding in contrasting woods to achieve the main esthetic
effects. Ornamentation is primarily inlaid and patterned stringing and pictorial
motifs. Decorative elements are derived from ancient classical sources: columns,
shells, urns, swags, leaves and vines, with one distinctively American motif: the patri-
otic eagle, symbol of the new nation.

By about 1810, Federalstyle began to evolve into Late Neoclassical or Empire taste,
which was even more closely inspired by archaeological discoveries. Actual pieces of
ancient furniture such as "klismos" chairs, banqueting couches, and tripod stands
were reproduced by cabinetmakers. Not until the lB40s and the advent of romantic
Victorian revivalstyles was the taste for the Classicalsuperseded in the American home.

Gregory Weidman is Curator of the Maryland
Historical Society in Baltimore, home of America's
largest collection of Federal furniture.



INTRODUCTION

Norm Vandal explains

QUEENANNE'S
LINE OF BEAUTY

f nrnut.riul objects such as furniture, I believe beauty is born from pleasing pro-
I portion and the harmonious relationship between curved and straight lines.
Straight lines impart structure, mass, and solidity. Curved lines lend movement,
elegance, and grace. To me, Queen Anne-style furniture presents the perfect union
of straight and curved components. Simple lines, graceful curves, unpretentious
decoration, and delicate proportion all contribute to some of the most beautiful
expressions in American furniture.

Queen Anne is a name given to a style of furniture first produced in the American
Colonies in the early to mid l8th Century. Assigning periods or historical epochs
to furniture styles, however, is solely useful for discussions about their origins. This
style saw only embryonic development during the reign of Queen Anne herself, yet
it remains immensely popular to this day. Indeed, while I am certainly not an 18th
Century cabinetmaker, most of the pieces I've produced in my rural, one-man shop
have been in this elegant style, and they have ranged from faithful reproductions of
period pieces to modern adaptations.

What are the hallmarks of Queen Anne furniture? The most prominent feature is
the cabriole leg, a sculptured, three-dimensional form based on animal motifs. Other
essential characteristics include the scrolled aprons oftables, chairs and case pieces;
the vase-shaped splats of chair backs; the scrolled pediments of high chests and sec-
retaries; the arch-panel doors ofsecretaries and cupboards; and the shell carvings on
chair crests, dressing tables, and other case pieces. Virtually all of these elements are
dependent on the curve, on the S-shaped so-called "line of beauty."

In becoming familiar with any style of furniture, you eventually recognize how
style is evolutionary, how it develops and changes with the accretion of new ideas.
All design is in constant flux at any of its stages. I take great pleasure in examining
furniture for vestiges of the Queen Anne style, both in period pieces and in new
designs from the shops of contemporary craftsmen. I don't ask"Is this piece Queen
Anne?" but rather "What are the Queen Anne characteristics of this particular piece,
and do any other elements contribute to or conflict with the effective beauty of its
design?" In this way, the old is constantly blended with the new-a stockpot in the
kitchen of ideas.

Norm Vandal builds reproduction furniture in his
Roxbury, Vermont shop and teaches literature at s

nearby high school. He is the author o/Queen Anne
Furniture, published by The Thunton Press.
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CLASSIC AMERICAN FURNITURE STYLES

OUEEI{ At{NE

Spanning most of the first half of
the 18th Century, the Queen Anne
style was both inf  luent ial  and
original, characterized by refined,
flowing lines without excessive dec-
orat ion. In chair  and table making,
the style spawned an important
innovation: the cabriole leg. Queen
Anne designs migrated to America
after becoming wel l  establ ished
in England. The style eventual ly
found a  home in  Ph i lade lph ia ,  the
colonies'  most important cabinet-
making center.  Queen Anne furni-
ture remained popular in America
long after i t  was superceded in
England by the early Georgian style.

SECRETARY
(page 1o4)
A d esk- b ookca a e co mbi n atio n
with a veneered fall-front;
featu rea d oveta il ed corn e re
and drawera

Lar6e braaa
baak plate
with bail

AUEEN ANNE
CHAIR

Curved
chair baak

Padded
alip aeat

CARD TAELE
Top folda in half and aide raila
foid inward to move leae cloeer
to1ether

Cabriole
Ieg

The highboy above exemplifies
the harmony betyveen straight
lines and fluid curves typical
of Queen Anne-style furniture
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CLASSIC AMERICAN FURNITURE STYLES
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CHIPPENDALE

Named after Brit ish master carver
and  f r r rn i t r t r e  des i sne r  Thomas
Ch ippenda le ,  t h i s  s t y l e  emerged
in  t he  second  ha l f  o f  t he  18 th
Century. It is often thought of as
Queen Anne dressed up with orna-
mentat ion such as shel l  carv ings.
intricate fretwork, piecrust edging,
and other  e lements of  rococo or
Ch inese  des i sn  The  s t v l e  f l ou r -
i shed  i n  t he  Amer i can  cab ine t -
making centers of  Boston,  New
York ,  Newpor t .  and  Ph r l ade lph ia ,
wi th each center  developing i ts
o w n  s i g n a t u r e .  P h i l a d e l p h i a
Chippendale was the most  ext rav-
agent  in  i ts  carved deta i l ,  whi le  in
New York  t he  s t y l e  was  more
restra ined.  ln  Boston,  the bombe-
shaped chest was popular. Newport
h e l p e d  p o p u l a r r z e  a  u n i q u e l y
Amer ican form: the b lock- f ront .

CHINE1E
CHIPPENDALE CHAIR
Feat.ured a clean rec-
Lan4ular look wlLh l iqhlt
4eometrtc freLwork

FeaLured a tilttnq
top and l,ripod leqe

9ATINWOOD
COMMODE
The bombb ehape
wao typtcal of I;he
DoeLon oLyle

thell
carving

ELOCK-FRONT CHE?T
An American adaptton
of the Chippendale atyle

Kosette pull

nff$ay\ ,EFhr", Cdhb"ru# q<;,^r -lgr'-

t - )



CLASSIC AMERICAN FURNITURE STYLES
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FEDERAT PTRIOD

After the Revolution, American furniture
makers began to distance themselves
from British influence. Endeavoring to
create a new style, they turned to the
classical designs of ancient Greece and
Rome. For this reason. Federal furni-
ture is often called "Neoclassical." More
austere than Chippendale, Federal pieces
typically mimicked the lines and features
of ant iqui ty,  such as columns, animal
claws, reeding, fluting, and the lyre.

Despite efforts to achieve indepen-
dence, however, American cabinetmak-
ers remained under Bri t ish inf luence.
The designs of Engl ishmen George
Hepplewhite and Thomas Sheraton were
widely circulated and copied in America,
although some New World designers
attempted to Americanize the British
styles by incorporating the eagle and
other oatriotic motifs.

WORKTAELE
Thou1h delicate in appearance,
the table waa solid enouqh to
eupport a heavy marble top
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ICARDTAELE

Designed to fit below a recessed window
the aptly named window seat, lilce the
one shown above" was a popular Federal
period daign. The cross-lattice pattern
of the raised ends is typical of the best-
known Fednal daigner, Duncan Phyfe.

PHYFE ARMCHAIR
Marked by a
theraton-etyle
reatanqular baak
and deliaately
croaaed back alata
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MIKROR
iemple' l tke cr: lumns
are typtcal ner:classt
cal inf iuenoes

CI,ASSI( ,  AN4ERICAN FU I INITUI{E STYI- I ]S

Hinged
writing
eurface

PEMEROKE TABLE
Qaqe 22)
litr: t.ape red t6:4e of i.lue
1,.a, i a a r a ch a racf.eri ctl t:
ai' i,.: r t1.i c h d eot q n e r.
G e o r4 c rl c c p| c.wl t tf t:. :
lor aaaJ at.orede. f  i r t
t i l iqe.) leavaa oen r;a
iroPPt:d dc,ivn

\
Tapered leg

)EYMOUK DE1K
An Amencan adapLatton of
H eppl ewh tt.e and 5 h e rato n et.yleo

Braes feet
Tapered leg



CLASSIC AMERICAN FURNITURE STYLE,S

AMERICAN COUNTRY/C()t()NIAt

Using local wood species and unsophis-
t icated construct ion methods, colonial
America's oioneers adaoted tradi t ional
country designs from England to produce
s imple ,  p rac t ica l  fu rn i tu re  known as
American Country.

Although more sophist icated styles
supplanted these designs in prosperous
colonial  towns, rust ic furni ture prevai led
on the ever-advancing front ier.  With i ts
simpl ic i ty,  durabi l i ty,  and economy, tra-
d i t iona l  Amer ican Count ry  fu rn i tu re
cont inues  to  appea l  to  20 th-Century
f urni ture makers, part icular ly those l iv-
ins  in  ru ra l  Amer ica .

Back slat
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Rueh seat

An ingenious response to cramped
conditions, the chair table shown
above serves double duty. With the
tilted-up top against a wall, the piece
can be used as a chair. Lowering the
top transforms it into a table.

Ladder-back chair
The eeat in the example
ahown ia made of ruah,
but cane, eplint, and
canvaa taPe qeata were
also commonly produced

Four-poater bed
(pase 4O)
For qutck dieaeeembly,
the bedpoato feature
round mortiee-and'
tenona LhaL can be
taken aparL; the aide
ratla are attached to
the poeLa wif,h knock-
down hardware
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CLASSIC AMERICAN FURNITURE STYLES

CUPBOARD
AND HUTCH
Variatione on thie
de6qn were com-
monly made in
America between
1730 and 1B4O

Wrought-iron
etrap hinge

I
I
I
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Trestle table
A larqe tabletop eupported by le4e and a trea-
t[e; tuak or prnned tenono jotn le4a to the
treetle, allowin4 eaey dreaaeembly

r
I

Tavern table
Low rectan4ular
or circular table
with atretchere
and t.urned le7a

t 7
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WINDS(1R

The Windsor chair (page 70) is often
classified with American Country furniture
because i ts simple and precise joinery
and funct ional elegance harken back to
the craftsmanship of a bygone era. But
the Windsor is neither American nor rural.
First made in late 17th-Century England,
it is one of the most enduring and popu-
la r  o f  a l l  cha i r  des igns .  The Windsor
fami ly  a lso  inc ludes  s too ls ,  c rad les ,
stands, and tables.

A l though the  Windsor  cha i r  has
spawned countless variations, virtually
all versions feature a solid seat, which
anchors separate assemblies of turned
legs and a spindle back.

CONTINUOU9-ARM CHAIR
Feat.urea a einqle continuoua
arm made of ateamed wood

9pindle

aupported by turned
epindlee and arm poete

Braaing
atiak

OVAL-
EACK
CHAIR

Many of the elements of the comb-back
Wndsor chair shown above were riven
and shaped from green wood. The chair
was made by North Carolina wood-
worker Drew Langsner.
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CLASSIC AMERICAN FURNITURE STYLES

REGIONAL STYTES

Like the early sett lers from England,
newcomers to America from other
parts of the world brought their unique
cabinetmaking tradi t ions with them.
From the Dutch who founded New
Amsterdam to the Zoarite Germans
who sett led in 0hio, the new arr ivals

added their own influence to the cat-
alog of early American styles. Mixed
into the blend were North American
versions of national styles built in the
former French and Spanish colonies.
The pieces shown here are a br ief
sampl ing of regional styles.

NEW MEXICAN CHAIR
Made bv 7paniah"Carpinier'oo," thia
chatr reflecte both
9panieh and naLtve-
American influencea;
extenaive chip carvinq
eerved to li4hten
the look of the heavy
timber uaed in the
a99empty.

Frame-and-panel
aonatruation

FRENCH
PROVINCIAL ARMOIRE
A popular conLinental
deei4n found throu4h-
out Lhe former French
coloniea in America,
pa rticul a rly Louieia n a

ZOAR
CHAIR
A aimple country chair,
baeed on modele ori4inally
made rn Germany, Auetria and

OERMAN SAWBUCKTABLE
A typical Oerman deai4n found in many reqiono of
Fennoylvania: euch a eturdy deaiqn that.many
2OO-year-old exampleo remain in uaable condition

)witzerland; often called a 
"Lwo-board 

chair"



CLASSIC AMERICAN FURNITURE STYLES
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SHAKER

The Shakers were a ouri tanical
religious sect that prospered in the
1800s,  ma in ly  in  New Eng land,
New York State, and the Midwest.
They lived in isolation from society
on self-suff  ic ient farms. Shaker
furni ture is pract ical ,  funct ional,
and austere-without extravaga nce
or ornamentation-but attractive in
i ts  s imp l ic i t y .  Shaker  des ign  pr in -
ciples cont inue to insprre modern
funiture makers.

ROCKINO CHAIR
Hae eteam-bent rear le4a and aolid-wood rockers;
the tape oeatinq ia available rn a variety of colora
and patterne. Aleo made in a ladder-back vereion

BLANKET CHEST
For etonn4 blanketa
and qutlta

Like other Shaker pieces, the drop-
leaf table shown above owes its
beauty to its clean lines and com-
plete devotion to function. With its
leaves extended, the table can seat
four people. When the entire sur-
face is not needed, the leaves can be
dropped down and the table stored
compactly up against awaII.

PIE 'AFE
Traditionally
uaed to atore
baked 4ooda; the
pierced-tin door
panela kept the
contents freah
while preventinq
vermin from enter-
in4. Adjuotable
ahelvea added
flexibility

5TEP ?TOOL
Aaaembled with through
dovetatla, theae mini-
atepladdere enabled
Shakere to reach the
top ahelvea and doora of
floor-to- ceili n 4 ca sework:
three- and four-otep ver-
siona were alao common
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Mlsst0N
The Mission style is an offshoot of
the Arts and Crafts movement that
evolved in England as a reaction to
the stylistic excesses of the Victorian
perrod and to the decl ine in crafts-
manship caused by the Industr ial
Revolut ion. Led by designers l ike
Gustav St ickley, American furni ture
makers adopted preindustrial work
methods to create funct ional,  un-
adorned f  urn i ture. M ission-style
pieces featured exposed joints, native
wood species (often oak) and a gen-
eral ly more rust ic look. Mission fur-
n i tu re  g rea t ly  in f luenced major
architects such as Charles and Henry
Greene and Frank Lloyd Wright

MI)9ION ARMCHAIR
Ouatav )Lickley eoughL to cre-
ate eimple, durable and com-
fortable furniture: Lhio piece
feat u rea aLra t qhtfo rwa rd, rec'
Liltnear deot7ne, expoeed jotnery
and modeet materiale

ARTS AND
CRAFTS
OAKTABLE
The eolid, handcrafted
atreLcher borrowo iLo deoiqn
from the oturdy undercar-
rtage of a farm hay waqon

9TICKLEY
ROCKING CHAIR
Durlt from aoltd
oak, thie chatr fea-
Lurea inlatd floral
mol,ife on the back
slate than enrich
an otherwtge aus'
tere piece

OREENE AND
GREENE CHAIR
Deoigned by Charlee Oreene aL the turn
^ [  r t - -  t n + b . - A + , , . , .  " h t e  C h a i r  i e

Lypical of furniture made for houeee builL
by Lhe Oreene brothere in ?aeadena, California; it
featured ouperb craf|amanahtp and reaLrained
decoration wtf,h a htnL of )rtent al tnfluence

ROLL.TOP DE9K
Made of oak and marked
by an abeence of adornment
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PEMBROKETABLE

he Pembroke table is thought
I to have originated in the mid-
18th Gntury when LadyPembroke
commissioned the great Georgian
cabinetmaker and master carver
Thomas Chippendale to fashion a
small casualtable forher. The exam-
ple featured in this chapter, howev-
er, has more in common with the
neoclassical designs of Sheraton and
American Federal furniture, which
flourished in the following centu-
ry. Is gracefirl blend of straight lines
and gentle curves contrasts sharply
with the intricate and ornate roco-
co designs of Chippendale.

The earliest versions of this piece

The legs of the Pembroke table feature
strips of dark banding, framed by
thin string inlay of a lighter wood.

in a table-mounted router to shape the
edges ofthe top and leaves. Rule-joint
hinges are then recessed into the under-
sides of the panels to complete the con-
nection. The leaves are supported in
their extended position by fly rails
attached to the side rails with knuckle
joints (page 32).

Another of the table's functional fea-
tures is the drawer that slides under the
top. Perfect for storing utensils and
linens, the drawer is made with through
dovetails. The end grain of the sides is
concealed by a false front, which is
curved to match the curved rail at the
table's other end.

In keeping with the table's straight
were built at a time when space was at a premium in most
homes and furniture had to occupy as little room as possible.
The Pembroke table meets this challenge in a couple of inge-
nious ways. First, the table's top is flanked by two leaves that
can be raised up when the entire table surface is needed and
then lowered when it is not, allowing the table to be stored
compactly in a corner or hallway. The leaves are attached to the
top with a hinged jointknown as a rule joint. As shownbegin-
ning on page 43, matching cove and round-over bits are used

and elegant lines, the legs are simply tapered on four sides
(page 26). Narrow strips of banding near the legs'bottom
ends (page 27) add a decorative touch.

The joinery used to assemble the table is sturdy and rela-
tively simple. The rails are fixed to the legs with blind mor-
tise-and-tenoffi (page 33), reinforced by wooden corner
blocks. The drawer rails attach to the legs with two different
joints: dovetailed half-laps at the top and twin mortise-and-
tenon ioints on the bottom.

Made from mahogany with contrastingwalnut and maple
inlay around the legs, the Pembroke table shown at left is
an elegant piece of furniture with several useful features,
including drop leaves on the sides and a drawer at one end.
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ANATOMY OF A PEMBROKE TABLE

I

I

t

nyr he Pembroke table consists of
I three main sections: a top, the leg-

and-rail assembly, and a drawer. The
top is attached to a leaf on each side
with a hinged rule joint. The edges of
the top are rounded over and the mat-

ing edges of the leaves are shaped with
a matching cove, forming a seamless
joint when the leaves are in the up
position. The leaves are supported by
fly rails that swing out from the side
rai ls on knuckle joints.  As shown

opposite,  these joints feature inter-
locking fi.ngers fixed together by a
woooen Drn.

Each side railis made up of four indi-
vidualboards. First, the knuckle joint
between the long outer side rail piece
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Kule-joint hinge

Drawer
oide -

Wood
button

thort outer
eide rail piece

Lon4 outer
oide ratl piece

lntay

Tnn runner' " r
drawer rail

I

I



I

I

I

I

t
I

I

I

I

I

I

I

I

I

I

I

T

I

I

I

I

I

I

I

I

I

I

I

I

and the fly rail is cut and assembled.
Then, the short outer side rail piece is
sawn to size and the stationarv Dieces
are face-elued to the inner side iail. the
assembly is then joined to the legs with
blind mortise-and-tenons. Wooden cor-

PEMBROKE TABLE

ner blocks are screwed to adjoining rails
at the back end ofthe table to keep the
corners square.

The top is attached to the rails with
wood buttons, which feature a lip that
fits into a groove cut along the inside

edges ofthe rails; the buttons are screwed
to the underside of the too. As shown on
page 47,pocket holes can also be used.

The dovetailed drawer is supported
by wooden runners screwed flush with
the bottom edge of the side rails.

CUTTING LIST

ITEM OUANTITY

Gorner blocks 2

Dlawer: Flont and back 2

False lront 1

Sides 2

Drawer rails* 2

Runners 2

Bottom I

End rail* 1

Fly rails 2

lnner side rails* 2

Leaves 2

Legs 4

Short outer side rail pieces* 2

long outer side rail pieces* 2

Top 1

*Note:  Dimensions inc lude tenon or  hal f - lap lengths.

THICKNESS

J

%'

rv;'
%r

%'

31,

Y^'

4%',

1 "

1',
,/8,

T%'

1 "

1 "

v;'

WIDTH

3"

z%',
2'/"',

2%',

3 "

1 '

t4'

3',

4%',

4%"

10"

I% '

4%',

4%',

20'

IENGTH

3"

1A'/a',

r4,/;'
18 '

r6% '

2 I '

17 Y4'

r6% '

L0y,'

32',

4t"

29Y4'

7 t % '

1.6%',

4T'



MAKING THE LEG-AND-RAIL ASSEMBLY

tl" h. legs of a Pembroke table have a
l- delicate look that belies their stur-

diness. They are tapered, with a simple
banded inlay around each leg about
3 inches from the bottom. The bandine
includes a %-inch-wide dark str ip--
in this case, walnut-which contrasts
with the mahogany. A thin strip of maple
frames the walnut. On some Pembroke
tables, the inlay was used to mark the
transition to a second, steeper taper
at the bottom of the leg. Traditionally,
legs with a double taper were tapered on
the two inside faces above the banding
and on all four sides below it. The ver-
sion shown in this chapter features a sin-
gle taper on each face.

Once the side rails are assembled, they
are joined to the legs with mortise- and-
tenons (page 33). So, too, is the end rail,
but it must first be bandsawed into a
curved shape to complement the curved
drawer front at the opposite end of the
table (page 36). The drawer rails are fixed
to the legs with twin mortise-and-tenons
and dovetailed half-laps (page 34).

A fly rail holds up one of the leaves of
the Pembroke table shown above. The
knuckle joint that attaches the Jly rail to
the side rail is designed to stop pivotirtg
once the fly rail opens to a 90" angle. A
recess carved into the curved edge ofthe

lly rail provides a convenient handhold.

TAPERING THE LEGS

' l Making a taper jig
I  Cut  your  leg  b lanks  to  s ize ,  re fe r r ing  to  the  anatomy i l lus t ra t ion  on  page24.
Mark  a  l ine  a l l  a round each b lank  5  inches  f rom the  top  end to  de f ine  the  square
sect ion to whrch the rai ls wi l l  be joined. Then out l ine a %-inch square on the bottom
end of the blank to def ine the taper.  To make the cut on your table saw, use a shop-
made j ig .  Cut  the  base f rom %- inch  p lywood,  mak ing  i t  longer  and w ider  than the
blanks. Set a blank on the base, al igning corresponding taper l ines at the top and bot-
tom wi th  the  edge o f  the  base.  C lamp the  b lank  in  p lace  and pos i t ion  the  gu ide
blocks against i t .  Screw the guide blocks to the base, then fasten two toggle clamps
to  the  longer  b lock .  Press  the  togg le  c lamps down to  secure  the  b lank  to  the  j ig ,
t ightening the nuts on the clamps with a wrench (above).  Remove the bar clamps.
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PEMBROKE TABLE
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r) cutting the first taper
L euttthe edge of the jig base with the blank against the blade and position the rip
fence flush against the opposite edge of the base. To support the blank during the cut,
mount two featherboards to the saw table, one on each side of the blade. Taper the first
side of the blank by sl id ing the j ig and workpiece across the table, making sure neither
hand is in line with the blade (above). (Caution: Blade guard removed for clarity.)

INSTALLING INTAY BANDING ON THE LEGS

Q Cutting the remaining tapers
r.J Release the toggle clamps, turn the
blank to the adjacent side, and reclamp
it ,  this t ime using a wedge between the
long guide block and the tapered part  of
the blank to compensate for the cut you
just made. Mark the locat ion of the
broad end of the wedge on the guide
block so you can reposition the wedge
properly for the remaining two cuts
(above). Then taper the second side of
the blank. Reoeat the orocess for the
remain ing  s ides .

'l Setting up the router table
I  To  cu t  dadoes in  the  legs  fo r  in lay
banding on a router table, instal l  a Tq-inch
straight bit in a router and mount the tool
in a table. Adjust the cutter for a /a-inch-
deep cut. Next, attach an extension board
to the miter gauge. To ensure that the
dadoes are paral lel  to the ends of the leg,
the miter gauge must be set to the appro-
priate angle. Hold the tapered part of the
leg f  lush against the miter gauge exten-
s ion  wh i le  bu t t ing  the  hand le  o f  a  t ry
square against the leg's square port ion.
Adjust the miter gauge so the miter bar is
parallel to the blade of the square (/eff).
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PEMBROKE TABLE

r) Routing the dadoes
Z. Posit ion the leg against the miter
gauge extension so the bottom end is
3%o inch to the r ight of  the bi t .  To ensure
al l  the dadoes wi l l  be al igned, butt  a stop
block against the end of the leg and clamp
it  to the extension. To cut the f i rst  dado,
hold the leg f lush against the extension
and stop block, and feed the leg and miter
gauge across the table into the bi t .  Turn
the blank to the adjacent side and repeat
to rout the remaining dadoes (/eff).
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Gluing the banding
Using a hardwood darker than the

leg, cut a rectangular piece of banding for
evei'y dado. Saw the banding so the grain
wi l l  be paral lel  with the grain of the leg
when the pieces are glued in place; they
should be the same width as the dadoes,
but about % inch longer ood3/rc inch thick.
Spread glue on two pieces of banding, set
them in dadoes on opposite sides of the
leg  and secure  them in  p lace  w i th  a  C
clamp (righil. Once the adhesive has
cured,  remove the  c lamp and t r im the
ends of the banding f lush with the leg by
running the adjoining dadoes across the
router table again as in step 2. Glue band-
ing into these dadoes, then sand the band-
ing flush with the leg surface.

r )  1  )
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Kerfing the legs for the stringing
To accentuate the inlay banding on the legs, install narrow strips of wood called

stringing between the banding and the leg. For maximum effect, choose a species that
is lighterthan the wood you have selected forthe table. Usingthe same procedure you
followed in step 2, cut slots for the stringing along the edges of the banding-but this
time, with a%-inch upcut spiral straight bit in the router. Cut allthe slots at the bottom
edge of the banding first, then reposition the stop block to rout the remaininp slnis

f, Installing the stringing
r. , l  Make the str inging from %-inch-
thick, %-inch wide wood str ips. Using a
backsaw in  a  min i -mi te r  box  ( l i ke  the
k ind  used in  do l lhouse-bu i ld ing) ,  cu t
the str ips to f i t  in the slots.  Cut and f i t
one piece at a t ime, miter ing the ends
at 45'. Apply glue to the piece, insert it
into its slot hbove)and tap it into place
wi th  a  wooden mal le t .  Once a l l  the
str inging is instal led and the adhesive
has cured, sand the pieces f  lush with
the leg surfaces.

Instead of being cut to fit into a
dado in a leg, the commercial inlay
veneers shown at left are glued to
the sides of a tapered leg blank.

,'//'

;,
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PREPARING THE SIDE RAILS

r) Sawing the fingers
L To cut the fingers at the end of the fly
rail on your band saw, start by sawing out
the waste at both edges of the piece with
two intersecting cuts. To clear the waste
between the f  ingers, nibble at i t  wi th the
b lade,  p ivo t ing  the  p iece  as  necessary
to avoid cutting into the fingers (left).
Once al l  the f ingers are cut,  test- f i t  the
joint and make any necessary adjustments
wi th  a  ch ise l .
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MAKING THE SIDE RAILS

1 Marking the knuckle joints
l -

I  But t  the mat ing ends of  the f  ly  ra i l
and the long outer  s ide ra i l  p iece togeth-
e r .  mak ing  su re  t he  boa rd  edges  a re
al igned.  Use reference let ters to label
t he  p ieces ,  t hen  mark  a  shou lde r  l i ne  on
each board about  1 inch f rom thei r  mat-
ing ends;  use a t ry  square to ensure the
lines are perpendicular to the board edges
To complete the jo int  out l ine,  use a tape
measure to d iv ide the boards in to f  ive
equal  segments across thei r  width,  creat-
ing a gr id of  f ingers and notches on the
board ends. Mark the waste sections-or
notches-wi th Xs ( r ight)  so the f  ly  ra i l
w i l l  have  th ree  no tches  and  the  ma t i ns
n i p n p  t u r n  n n t n h p c
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Q Dri l l ing the pin holes
r. /  Assemble each of the knuckle joints,
then mark the center of the f ingers on the
top edge of the long rai l  p iece. Bore the
hole for the wooden pin on your dr i l l  press.
I n s t a l l  a  % - i n c h  b i t  i n  t h e  m a c h i n e  a n d
c lamp a  backup pane l  to  the  tab le .  Set
t h e  b o a r d s  o n  t h e  p a n e l ,  a l i g n i n g  t h e
center mark direct ly under the bi t .  Clamp
a board against the back face of the stock,
then secure r t  to the backuo oanel as a
fence. Drill right through the stock (/eff,).
lf the bit is not long enough to penetrate
to the other edge of the boards, turn the
s tock  over  and comole te  the  ho le  f rom
the o ther  s ide .

Fine-tuning the knuckle joints
l f  the shoulders and f ingers of the knuckle lornts were lef t

square,  the f ly  ra i ls  would b ind against  the s ide ra i ls  when they
were extended.  To permi t  the jo ints  to p ivot ,  mark a l ine on the
ins ide  face  o f  each  f l y  ra i l  and  s ide  ra i l  p i ece  pa ra l l e l  t o  t he
shou lde r  l i ne  and  o f f se t  %  i nch  f rom i t .  C lamp  one  f l y  ra i l
inside-face up on a work surface with a backup board between
the ra i l  and the table.  Star t  by us ing a chisel the same width as
the f ingers and notches to round over  the end of  the f ingers.
Then posi t ion the t ip  of  the chisel  b lade on the of fset  l ine,  cen-
te red  on  a  no tch ,  ang l i ng  t he  too l  so  t he  cu t  w i l l  end  a t  t he
o r i g i na l  shou lde r  l i ne .  Ho ld ing  the  ch rse l  w i t h  one  hand ,  t ap  i t
w i t h  a  wooden  ma l l e t  t o  beve l  t he  shou lde r .  Repea t  f o r  t he
remaining notches (right). Beuel the notches the same way on
the long ra i l  p iece,  but  leave the f ingers square.



PEMBROKE TABLE

Cutting the fly rails to lengh Routing finger recesses in the fly rails
Refer  to  the  anatomv i l lus t ra t ion To faci l i tate pivot ing the f ly rai ls,  cut f inger recesses into the underside of their

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

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

(page 24) to mark the S-shaped cutting
l ine on the f  ly rai ls,  then designate the
waste with Xs. Feed the stock across the
band saw table bbovd, making certain
ne i ther  hand is  in  l ine  w i th  the  b lade.
Make matching cuts on the mating ends
of the short  outer rai l  p ieces, ensuring
tha t  there  w i l l  be  a  su f f  i c ien t ly  la rge
gap-about % inch-between the iwo
boards for a handhold.

] Gluing up the side rails
/  Assemble the knuckle joints,  insert-
ing lengths of %-inch dowel into the holes
through the f ingers, and cut the inner side
ra i l  p ieces  to  length .  For  each s ide  ra i l ,
spread glue on the contacting surfaces of
the boards and clamp the outer rai l  p ieces
to  the  inner  ra i l ;  do  no t  app ly  any  g lue
on the  f  l y  ra i l  s ince  i t  must  be  f ree  to
pivot.  Make sure to leave a %-inch gap
between the f ly rai l  and the short  outer
side rail piece. Alternate the clamps across
the top and bottom edges of the assem-
b ly ,  spac ing  them 3  to  4  inches  apar t .
Tighten the clamps evenly (r ight)  unt i l
adhesive squeezes out of the joints.

curved ends. Install a piloted cove bit in a router, mount the tool in a table, and set the
cutting depth at %inch. To provide a bearing surface for the rails, fashion a fence for the
stock to ride against on the infeed side of the table and a guard for the bit from a ply-
wood block and clear acrylic. Attach the guard and fence together and clamp them to
the table. Press the stock against the pilot bearing as you feed each rail across the table
bbove); make the recess about 4 inches long and center it on the rail 's curved end.

thor| outer
eide rail piece
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Cutting the rail tenons
The next step in making the rai ls is to cut the tenons that

w i l l f j t  in to  the  leg  mor t i ses .  S tar t  by  d r i l l i ng  a  tes t  mor t i se
(page 37) ,  then ou t l ine  the  tenons  on  the  ends  o f  the  ra i l s ,
using the test mort ise as a guide. Cut the tenons on your table
saw f i t ted with a dado head; adjust the width of the head to
slightly more than the tenon length-about 3,4 inch. Set the cut-
t ing height at  onethird the stock thickness. Attach an auxi l iary
fence to the saw's rip fence and an extension board to the miter
gauge. To posit ion the fence, al ign the shoulder l ine on the rai l

wi th the dado head and butt  the fence against the end of the
board. Feed the rai l  face down, holding the stock f lush against
the fence and the miter gauge extension. Turn the rai l  over and
repeat the cut on the other side bbove), fitting the tenon in the
tes t  mor t i se  and ra is ing  the  b lades  un t i l  the  f i t  i s  snug.  Cut
tenon cheeks at the other end and reoeat for each side and
end rai l .  Next,  f l ip the rai l  on edge and adjust the blade height
to  t r im the  tenons  to  w id th .  Aga in ,  tes t  the  tenon un t i l  i t  f  i t s
snugly in the tr ia l  mort ise.

Q Preparing the rails for the top
J Once al l  the tenons are f in ished, you
wil l  need to cut a groove along the inside
face of the rails to accommodate the wood
buttons that wi l l  secure the tabletoo in
place. Leave the dado head on your table
saw, adjust i ts width to % inch, and set
the cutt ing height at  aboul% jnch. Posit ion
the  fence about% inch  f rom the  b lades .
Feed the rai ls into the dado head inside-
face down and with the top edge pressed
against the fence (left). Also cut a groove in
the  end ra i l  b lank  a t  th is  t ime.  Th is  w i l l
ensure  tha t  a l l  the  grooves  are  ident ica l .
(Caution: Blade guard removed for clarity.)
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PREPARING THE DRAWER RAILS AND END RAIL

Cutting the dovetail
sockets in the legs

Secure a front leg upright in a bench vise
and use one o f  the  doveta i led  ha l f - laps
you cu t  in  s tep  1  to  ou t l ine  the  mat ing
socket  on  the  leg 's  ton  end.  Make sure
the  ton  end o f  the  les  i s  f lush  w i th  the
benchtop; this wrl l  support  the router base
plate as you cut the socket.  Also ensure
that the dovetai l  shoulder is butted against
the  ins ide  edge o f  the  leg  and the  ra i l ' s
back edge is f  lush with the back face of
t h e  l e g  a s  y o u  m a r k  t h e  l i n e s .  I n s t a l l  a
/ " - inch  upcut -sp i ra l  s t ra igh t  b i t  in to  a
router and adjust the cutt ing depth to the
thickness of the dovetai l .  Rout the socket
within the marked out l ine, then square the
corners and pare to the l ine with straight
and skew ch ise ls ,  as  needed.  Repeat  to
cut the socket in the other frontleg (right).

' l  Cutting the top drawer rail
I  Cut  the top drawer ra i l  to  length,  then
ou t l i ne  t he  dove ta i l ed  ha l f - l aos  t ha t  w i l l

.1o in the ends of  the ra i l  to  the f ront  legs
of  the table.  Of fset  the out l ine toward the
back  edge  o f  t he  ra i l  so  t he  dove ta i l  w i l l
be centered on the leg when the ra i l 's  back
edge is  f  lush wi th the back face of  the leg
(step 2) .  Cut  out  the doveta i ls  on your
band saw, making two intersect ing cuts
along each edge of  the out l ines ( /ef f ) .

Then  use  you r  t ab le  saw  f i t t ed  w i t h  a
dado head to cut  away one-hal f  the th ick-
ness of  the doveta i ls  f rom thei r  bot tom
Iace (inset).
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n Cuttins twin tenons in
<'

r-,1 the bottom dlawer rail
The  bo t tom d rawer  ra i l  i s  j o i ned  to  t he
legs  w i th  tw in  mor t i se -and - tenon  j o i n t s .

Cut  the tenons at  the ends of  the ra i l  on
your table saw. Insta l l  a  dado head % inch
w i d e ,  t h e n  s e t  u p  a  t e n o n i n g  j i g  i n  t h e
miter  s lot .  Mark a twin tenon at  each end
o f  t he  ra i l  and  se t  t he  cu t t rng  he igh t  a t
% inch .  Lay  ou t  t he  t enons  so  the  back
edges of the rail and leg wil l align (step 4).
C lamp  the  ra i l  end -up  i n  t he  j i g ,  p l ac ing
a shim between the two to prevent  the
dado  head  f  r om con tac t i ng  t he  j i g .  Sh i f t
the j ig  s ideways to a l ign one of  the tenon
marks  w i th  t he  dado  head .  To  make  the
c u t ,  p u s h  t h e  j i g  f o r w a r d ,  f e e d i n g  t h e
s tock  i n to  t he  b lades .  Sh i f t  t he  j i g  t o
l i n e  u p  t h e  d a d o  h e a d  w i t h  t h e  w a s t e
adlo in ing the twin tenons,  making several
passes unt i l  you have c leared away the
excess wood (right). Repeat the cut at
t he  o the r  end  o f  t he  ra i l .

0ut l in ing the double
mortises in the legs

Set one of  the legs ins ide- face up on a
work  su r face ,  t hen  p lace  the  bo t tom
drawer  ra i l  on  i t ,  a l i gn ing  the  back  edge
of  the ra i l  wi th the leg 's  back face.  Wi th
the  end  o f  t he  ra i l  a t  t he  app rop r i a te
height  on the leg,  out l ine the twin tenons
wi th a penci l  ( le f t ) .  Prepare the end ra i l

@age  36 )and  d r i l l  ou t  t he  ra i l  mor t i ses
in the legs (page 37)before chisel ing the
double mortises in the legs (page 3&.
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f, Cutting the curved face of the end rail
r-,f Outline the curved outside face of the end rail on the edges
so the legs wi l l  extend % inch beyond the rai l  when the table is
assembled .  Then,  s tand ing  a t  the  s ide  o f  the  band saw tab le ,
set the rai l  down on edge. Al ign the blade just to the waste side
of the cutt ing l ine near the center and hold the two ends to feed
the stock across the table; make sure neither hand is in I ine with
the blade. Once one waste piece fal ls away, turn the rai l  over and
cut the opposite end (right).

Veneering the end rail
l f  your  end ra i lwas  made f rom g lued-up s tock ,  you  may

need to apply a piece of veneer to the outside face to conceal
any glues l ines that might be vis ible.  Fol low the same proce-
dures  you wou ld  use  on  the  fa l l - f ron t  o f  a  s lan t - top  desk .
Make the veneer pattern and set up a vacuum press (page 123).
For  the  mode l  shown,  inser t  the  hose in to  the  n ipp le  in  the
bottom of the press bag. Then place the platen in the bag and
s l ide  the  n ipp le  in to  the  p la ten  s leeve.  Set  the  end ra i l  on  a
work surface, apply the glue, and lay the veneer on the rai l .
Place a piece of wax paper over the veneer, rest the caul on top,
and place the assembly atop the platen. Seal the bag, turn on
the pump and leave the assembly under pressure for the rec-
ommended length of | ime (below). Most vacuum presses wi l l
shut off  when the appropriate pressure has been reached,
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GLUING UP THE LEGS AND RAILS

1 0ut l in ing the rai l  mort ises in the legs
t -

I  U s e  o n e  o f  t h e  r a i l  t e n o n s  y o u  c u t
(page j3)  to  out l ine the length and width
n f  i h e  m n r i i s o c  \ l : r l  h v  h n l d r n o  t h p  e  h p p k

i b  ! i  i v  v i  i e v i r

o f  t h e  t e n o n  f l u s h  a g a i n s t  t h e  i n s i d e
face  o f  one  o f  t he  l egs ;  make  su re  t ha t
the  top  edge  o f  t he  ra i l  i s  a l i gned  w i th  t he
top end of  the leg.  Mark the length of  the
mort ise.  To out l ine the mort ise width,  hold
t h p  p d o p  n f  i h p  t p n n n  f l r r c . h  : s : i n s t  t h c

ins ioe face of  the leg and mark the cheeks
of the tenon (rtght). ExIend the l ines along
the  face  ( shown  i n  t he  i l l us t ra t i on  as  do t -
t ed  l r nes ) .  Repea t  f o r  t he  rema in ing  s ide
a n d  e n d  r a i l  m o r t i s e s .  R e m e m b e r  t h a t
the outs ide face of  the legs should extend
beyond the end ra i l  by about  ' l  inch.

r )  Dr i l l ing the ra i l  mort ises in  the legs
/ , ,
4 -  Use  a  mor t i s rng  mach ine  as  shown
o r  i n s t a l l a  m o r t i s i n g  a t t a c h m e n t  o n  y o u r
d r i l l  n r c q s  C l a m n  n n c  n f  l h p  l c q s  t o  t h c

f ence  cen tc r i np  t he  mor t i se  ou t l i ne  unde r
the  ch i se l  and  b i t .  Ad lus t  t he  d r r l l r ng  dep th
to  % inch  more  than  the  tenon  l eng th .
Make  a  cu t  a t  each  end  o f  t he  mor t i se
he fo re  d r i l l i np  o r r t  t he  was te  i n  be tween
( le f t )  Reoea t  t he  n rocedu re  to  cu t  t he
rema in ing  mor t i ses .
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PEMBROKE TABLE

n Chiselins the double mortises for the bottom drawer rail
r - , f  Clamp a leg ins ide- face up to a work sur face.  Then,  s tar t -
i ng  a t  one  end  o f  t he  doub le  mor t i se  ou t l i ne ,  ho ld  a  mor t i s i ng
chisel  square to the ins ide face of  the leg and st r ike the handle
with a wooden mallel (left). Use a chisel the same width as the
mort ises and be sure that  the beveled s ide is  fac ing the waste.
Con t i nue  mak ing  cu ts  a t  i n te rva l s  o f  abou t  % inch  un t i l  you
reach  the  o the r  end  o f  t he  ou t l i ne .  Use  the  ch i se l  t o  l eve r  ou t
the waste to the requi red depth (above).  Chop ou1 the remain ing
double mort ises the same way.  Test- f i t  the jo ints  and widen or
deepen the mort ises wi th the chisel ,  as requi red.
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1l Gluine the legs to the side rails
-T Test-assemble the legs and s ide ra i ls ,
f i n e - t u n i n g  a n y  i l l - f i t t i n g  j o i n t s  w i t h  a
ch i se l ,  i f  necessa ry .  Sand  any  su r faces
tha t  w i l l  be  d i f f i cu l t  t o  access  once  the
t a b l e  i s  a s s e m b l e d .  N e x t .  s p r e a d  g l u e
on the contact ing sur faces between one
of  the s ide ra i ls  and i ts  corresponding legs,
then f i t  the jo ints  together ,  tapping them
into f  ina l  posi t ion wi th a wooden mal let ,
i f  requi red.  Use two bar  c lamps to secure
the  l o i n t s .  A l i gn ing  the  ba rs  w i t h  t he  s i de
ra i l ,  l ay  t he  assemb ly  on  i t s  s i de  on  a
work  su r face  w i th  one  c lamp  unde r  t he
ra i l  and one on top.  Prop the tapered por-
t ion of  the legs on wood b locks to keep
t h e  a s s e m h l v  l e v c l  P r n t e c t i n s  t h p  s t n . k

with wood pads,  t ighten the c lamps even-
l y  un t i l  a  t h i n  g lue  bead  squeezes  ou t  o f
the joints 0ight). Repeat for the remaining
side ra i l  and legs.

3B



PEMBROKE TABLE

I
t
I
T
I
I
I
I
t
t
r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

f, Gluing the end rail and drawer rails
r , /  Once the glue bonding the legs to the side rai ls has
cured, remove the clamps and set the assemblies f  lat  on a
work surface with their mortises facing up. Test-fit and, if
necessary, correct any i l lJ i t t ing joints and do any required
sanding. Spread glue on the contact ing surfaces between
the end and drawer rai ls and the legs, then f i t  the bottom
drawer rai l  and end rai l  into one of the side rai l  assemblies
(above).  Posit ion the other leg-and-rai l  assembly on top
and set the framework upright on the f loor.  Final ly,  f i t  the
top drawer rai l  into place and clamp the assembly Gtep O.

Installing the clamps
Use three bar clamps to secure the joints between the

end and drawer rai ls and the legs. Protect ing the stock with
wood pads ,  ins ta l l  one  c lamp a long the  end ra i l  and  two
more along the drawer rai ls.  To check whether the assembly
is square, measure the diagonals between opposite corners
immediately after t ightening the clamps (/ef f) .  They should
be equal;  i f  not,  the assembly is out-of-square. To correct
the problem, instal l  a bar clamp across the longer of the
two d iagona ls .  T igh ten  th is  c lamp a  l i t t le  a t  a  t ime,  mea-
suring as you go unt i l  the two diagonals are equal.
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I  Making the corner blocks
/  A t tach  a  t r iangu lar  corner  b lock  to
each  i o i n t  be tween  thc  end  ra i l  and  the
side ra i ls ;  th  rs  wi l l  re inforce the back cor-
ners of  the table and keep i t  square.  To f  i t
the b locks in to the table corners,  make a
45" mi ter  cut  at  each end of  the b locks
and  mark  f ou r  po in t s  on  the  l ong  edge .
two  nea r  each  end .  Nex t ,  bo re  pocke t
ho les  t h rough  the  b locks  f o r  t he  sc rews
tha t  w i l l  secu re  t hem to  t he  ra i l s .  I ns ta l l  a
Z,- inch Forstner  b i t  in  your  dr i l l  press and
c l a m p  a  b a c k u p  p a n e l  t o  t h e  m a c h i n e
table.  Secure the b lock in  a handscrew
and  d r i l l  a  sha l l ow  ho le  t o  recess  the
screw head.  Reposi t ion the b lock to bore
the next  hole,  then turn the b lock around
in the handscrew to dr i l l  the holes near
the other  end.  Repeat  the process wi th a
smal ler  brad-point  b i t  to  bore c learance
holes ( /ef f ) .  F inal ly ,  wr th the b lock top-
face down on the table,  dr i l l  a  counter-
bo red  ho le  t h rough  the  m idd le  o f  t he
sur face:  thrs hole wr l l  enable you to fas-
ten to the b lock to the table top.
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lnstal l ing the corner blocks
S n r p : d  o l r r p  n n  i h o  n n n i : r ' i i n o  c r r r -

f aces  be tween  the  f i r s t  b l ock  and  the
ra i l s ,  ho ld  t he  b lock  i n  pos i t i on  aga ins t
t he  ra i l s  and  sc rew  i t  i n  p lace .  Repea t
for the second block (rrght).
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f) uild the drawer for your Pembroke
D tubl.  as you would for a Queen
Anne secretary Qage 116) using through
dovetails to join the pieces. Use Z-inch
plywood for the drawer bottom. The
Pembroke table drawer also gets a false
front which is curved to match the
shape of the end rail and drawer rails.

To install the drawer, start by fas-
tening runners to the side rails, as
shown below. Slide the drawer into its
opening and clamp on the false front,
then trace the curve ofthe top drawer
rail onto the top edge of the filse front
(page 42) and cut the profile of the
front. You can apply wax to the run-
ners to help the drawer ride smoothly
as it is opened and closed.

REINFORCING THE FRAME

Supported by runners fastened to the side rails, the Pembroke table
drawer shown above is assembled with through dovetails. The false
front curves to match the profile of the end rail and drawer rails.

1 lnstallins the drawer runners
l -

I  S ize  the  drawer  runners ,  cu t t ing
them a few inches longer than the draw-
er.  Dri l l  three holes through the edges
of each one, locating one hole near each
end and one a t  the  midd le .  Ho ld ing  an
edge of the runner against the side rai l
and one end against the bottom drawer
rail, screw it in place (left). The top face
of  the  runner  shou ld  be  f  lush  w i th  the
too face of the bottom drawer rail.
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? lnstalling the false front
\ - t  Wi th  the  drawer  s t i l l  i n  the  tab le ,
spread glue on the contact ing surfaces
between the drawer front and the false
f ront and clamp the two together,  using
wood pads to protect the stock (right).
T i g h t e n  t h e  c l a m p s  e v e n l y  u n t i l a  g l u e
bead squeezes out of the joint .

r) Sawing the curue of the false front
I  gtae the drawer into i ts opening
tn  the  tab le  and c lamo the  fa lse  f ron t
blank to the drawer front.  Holding the
drawer at i ts ful ly c losed posit ion, use
a penci l  to trace the prof i le of the top
drawer rai l  onto the top edge of the
blank (lefil. Cut the curve of the false
front on the band saw as you did the
end ra i l  and  g lue  veneer  to  the  f ron t
face, if desired (page 36).
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With the sides down, the top of the
Pembroke table appears to be circular.

Once the leaves are raised, however,
the top's distinctive shape, with ellip-
tical ends qnd sides, becomes appar-

ent. Similar - sh ap ed t abletop s w ere
used on Federal-period card tables.

The leaves are hinged on a rule joint,

which is shaped on the router table.
Once the joint is completed and the
hinges located, the curved profile of

the leaves is cut on the band saw.

SHAPING THE T()P

1 Routing the edges of the tabletop
I Clamp the tabletop to a work surface with the edge to be
shaped extending off the surface. Install a piloted round-over
bi t  and adjust the cutt ing depth to al low you to reach the f inal

depth in at least two passes. As you make the cut, press the
bit pilot against the stock throughout the pass (above). For a
smooth f in ish, make your f inal  pass a slow and shal low one.
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r) Routing the cove in the leaves
L lnsta l l  a  p i lo ted cove b i t  in  the
rou te r  and  moun t  t he  t oo l  i n  a  t ab le .
Al ign the fence wi th the b i t  p i lo t  bear ing
so the width of  cut  wi l l  equal  one-hal f  the
cut ter  d iameter .  Clamp a featherboard to
the fence on the in feed s ide of  the b i t  to
hold the workpiece f  la t  against  the router
tab le .  Se t  t he  dep th  o f  cu t  sha l l ow  to
start; make several passes to reach your
f i na l  dep th  g radua l l y .  Feed  the  l ea f  i n to
the  b i t ,  p ress ing  the  edge  o f  t he  wo rk -
piece firmly against the fence (left). After
each pass,  test - f i t  the p ieces unt i l  the top
and the leaf  mesh wi th a verv s l isht  san
between the two.
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Attaching the leaves to the top
Join the leaves to the top by insta l l

i ng  ru le - j o i n t  h i nges  on  the  unde rs ide  o f
the n ieces.  Set  the ton and leaves face
down on a work sur face,  then mark l ines
along the shaped edges of  the top in  l ine
w i th  t he  s ta r t  o f  each  round -ove r  cu t ,
known as the f i l le t  ( inset) .  Insta l l  three
h inges  fo r  each  l ea f  :  one  i n  t he  m idd le
o f  t he  j o i n t  and  one  5  i nches  f rom each
end.  Wrth a paper shim inser ted between
the leaf  and top,  posi t ion a h inge leaf
against  the top and the other  against  the
lea f  a t  each  h inge  l oca t i on  so  the  p in  i s
a l i gned  w i th  t he  f  i l l e t  l i ne ,  t hen  ou t l i ne
the  h inge .  Ch i se l  ou t  t he  mor t i ses ,  us ing
a  w ide r -b lade  too l  t o  cu t  t he  mor t i ses
for  h inge leaves and a narrower chisel  to
cut  the s lots  for  the p ins ( r ight) .  Screw
i h p  h i n o p c  i n  n l : n c
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0utlining the profile of the top
En la rge  the  g r i d  shown  i n  t he  i nse t

to produce a cut t ing pat tern for  shaping
the prof i le  of  the top;  one square equals
2 inches.  Trace the pat tern onto a p iece
o f  %- inch  p l ywood  o r  ha rdboa rd  and
cut  out  the template on your  band saw.
Then set the top face-down on a work
sur face and extend the leaves.  Mark a
l i n e  d o w n  t h e  m i d d l e  o f  t h e  t o p  a n d
pos i t i on  t he  temp la te  on  i t ;  a l i gn  t he
s t ra  i sh t  edse  n f  t he  na t te rn  w i t h  t he
c e n t e r l i n e  a n d  t h e  a d j o i n i n g  c u r v e d
edge wi th the end of  the top.  Use a pen-
c i l  f n  t r a r p  t h o  n r r r v o d  n r n f i l p  n n  i h e  t n n

Repeat  at  the remain ing corners (above).

f, Cutting the profi le of the top
r-,/ Unscrew the leaves from the top and
use your  band saw to cut  the curved pro-
f i le  in to each of  the three p ieces.  Cut  just

to the waste side of your cutting l ine (left),

f eed ing  the  s tock  w i t h  bo th  hands  and
keep ing  you r  f i nge rs  c l ea r  o f  t he  b lade .
Sand the cut  edges to the l ine.
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5HO7 Tt?
Uoing oteel tabletop faetenere
Commercial eleel IableNop faoten-
ere worklike wood butf,one:They are
ecrewed to Lhe IoV from underneath
and gr ip  a  q roove cuX a lonq lhe
ineide face of Ihe rai le.  Secauee
commercial  fasNeners are thinner
than l ipped wood butLons, Lhe
qroove does noNhaveLo ,,. '1:,
be cuL wi lh  a dado b lade 

'  
t

(pa4e 33):you can uoe a
etandard saw blade or a
Lh r e e- win q ol olLi n 4 c utt er
in a table-mounled router.
T n  e n a t t r c  n r n n c r  f e n a '- - , , - t o n ,
make ihe qroove a l iLile
farLher from lhe Lop than you
would with lhe wood buttono,

A Install ing the top
L,f The top is fastened to the table rails
with wood buttons: screwed to the top,
the  bu t tons  fea tu re  l r ps  t ha t  f i t  i n to
grooves cut into the rails (page 33), pro-
v id ing a secure connect ion whi le  a l low-
ing  fo r  wood  movemen t .  Re ins ta l l  t he
ru le - j o i n t  h i nges  i n  t he  t op  and  l eaves ,
and place the top face down on a work
surface. Make a button for every 6 inch-
es of rail lenglh (page J33,). Spacing
them about  6 inches apart  and leaving a
%-rnch gap between ihe bot tom of  the
grooves and the l ipped ends of  the but-
tons, screw the buttons in place (above).

0nce a l l  the but tons are at tached,  dr ive
a screw through each corner  b lock in to
the top.
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P()CKET.HOLE JIG
You can use pocket holes with
screws as an alternative to wood
buttons for attaching a tabletop to
the side and end rai ls.  The holes are
dri l led at an angle, and a pocket-
hole jig (left, tofl, shop-built from
%-inch plywood, makes simple work
o f  bor ing  the  ho les  on  your  d r i l l
press. For the j ig,  screw the two
sides of the cradle together to form
an L .  Then cu t  a  90 'wedge f rom
each support  bracket so that the
wide side of the cradle wi l l  s i t  at  an
angle of about 15" from the vertical.
Screw the brackets to the jig base
and glue the cradle to ihe brackets.

To use the jig, seat a rail in the
crad le  w i th  the  s ide  tha t  w i l l  be
dri l led facing up. Dri l l  the holes in
two steps with two different bits: Use
a Forstner bit twice the diameter of
the screw heads for the entrance
holes and a brad-point bi t  s l ight ly
larger than the diameter of the screw
shanks for the exit holes. (The larger
brad-point bit allows for wood expan-
sion and contraction.)

To begin the process, instal l  the
brad-po in t  b i t  and,  w i th  the  dr i l l
press off  ,  lower the bi t  with the
feed lever,  then posit ion the j ig
and workpiece to center the bot-
tom edge of the workpiece on the
bi |  ( inset).  Clamp the j ig to the
table and replace the brad-point
bi t  with the Forstner bi t .

Feed the  b i t  s low ly  to  d r i l l  the
holes just deep enough to recess
the screw heads. Then, instal l  the
brad-point bi t  and bore through the
workpiece to complete the pocket
holes (/eft, bottom).
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h. four-poster bed is a dramatic

I and imposing piece of furniture
that descends from the canooy beds of
the Byzantine and medieval'periods.
Once, only heads of families could occu-
py a bed with a full canopy; others con-
tented themselves with half-canopy beds,
or unadorned beds.

The use ofa canopied bed, then, was
certainly a mark of status, but it also con-
veyed some practical benefits as well.
The heavily quilted drapery that hung
from the framework of boards called
testers provided privacy, a rare com-
moditvin a daywhen bedrooms served
as family living and entertaining spaces.
The folds of fabric also shut out the cold
winter drafts that were common and. in
summer, the drapes were replaced by
light netting to keep insects at bay.

Status and utility aside, Americans
have always simplyliked the look of the
four-poster. In its undraped form, the
style has been an American favorite for
almost 200 years.

Two sections of a bed post are
being fitted together with a long

mortise-and-tenon known as a tang
joint. Located to coincide with decora-

tive elements on the posts, the joints
are virtually invisible. This one is
not glued together, but assembled
dry so the bed can be easily disas-

sembled and transDorted.

as much as 3 inches thick. Box springs,
however, could be laid on narrow cleats
fastened to the inside of the rails, so the
rails themselves could be reduced to a
mere I inch thick, as they are today.

The most promineni feature of the
bed are its four posts, each standing well
over 6 feet tall. Given the 36-inch capac-
ity of the typical lathe, turning the pbsts
can seem to be an intimidating prospect.
But, as shown on page 50, you can divide
each post into four manageable segments
and turn them separately. By introduc-
ing decorative elements like beads and
coves adjacent to the joint lines the
breaks are not noticeable and the oosts
appear to be solid turnings.

Like most beds, the one featured in
this chapter has rails that are attached
to the posts with knockdown hardware
for quick disassembly. You can use bay-
onet brackets (page 63) that hook the
rails onto the posts or bed bolts (page 59)
to draw the rails and posts together by
means of a bolt and tapped nut. Since
the posts are glued to the headboard andThe only real change in four-poster

design occurred relatively recently, with the advent of box springs
and spring mattresses. Before, a mattress was placed directly
on a platform of rope stretched tightly between the bed rails. To
resist the tension of the cords, the rails had to be quite stout-

footboard, all but one of the tang joints connecting the post seg-
ments together are left dry. This allows the posts to be taken
apartwithout compromising thebed's structure. With the testers
in place on the posts, the whole assembly is very rigid.

Whether they are graced by a canopy of hanging
drapery or left bare, the uprights and testers of a

four-poster bed are impressive. The mahogany bed
shown at left also features a sunrise headboard.
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ANATOMY OF A FOUR-POSTER BED
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End tester
'1" x 1%" x 63". FiLa over aide teatera with
half-tapa that are not qlued, but drilled and
held in place by tenon at bottom end offinial

n
t l

U

Cleat (page 62)
1" x 1%" x BO". )uppor-to box
epring and mattreaa; faa-
tened to inaide face of atde
ratle flush with boLtom edqe

End rail
'1" x 5%" x 58"; haa a
Lenon at each end
which is glued to poot

Side tester (paqe 65)
1" x1%" x 86". Keata on
top end of poot: has half-
lap at each end Lhat
accepta a matchtn7 cut
in end teetera. Hole drilled
through each end for tenon
at bottom end offinial

Bayonet braaket
Qaqe 63)
9ecurea side
ratle to poete

1ide-rail
1 " x5 ' / r ' xBO" ;
joined to poete wrth
knockdown hardware
for easy dieaeeembly

Poat
Turned in four indivtdual eectione
connecLed by tan4 jointe; vaee
aectiona are qlued LoqeLher, but
other tanq jointa are left. dry for
dieaooembly. Glued to end rarl
and to either headboard or foot'
board; joined to aide rarla with
knockdown hardware. Hole ia
drilled inLo top end to accept
Lenon at bottom end of f inial

Footboard
1" x 11%" x 58": tenon
at each end ia qlued
into a poet morDige

Tenon (page 59)
3/a" x 1%" x 3"; 7lued
int;o morLiae rn poot

Headboard
(pase 61)
1"x213/o"x5B";
tenona at both
ende are qlued
f,o Poe'e
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FOUR-POSTER BED
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AITERilATE
DESIGN:
PE1{CIt POST
(page 66)

ATTERNATIVE
FINIAT DESIGNS

Urn finial

Acorn finial

HEADBOARD POST
(bottom section)
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FINIAT-TESTER-BEDPtlST ASSEMBTY

Finial ienon;
t/o" diameter

End tester

Top vaae eection;
3/+" diameter mortiae

Finial
(pase57) A

Ll )
T

Vaae .=:

FOOTBOARD P(IST

Bead
(pase 54)

3"

Tan6 joint,

@ase56)

13/o"
I
I

12"

Z 3 / ^ t l . - l

IPommel
(pase 52)

16v"

3%"  x3% ' ! F l
I
i
f

6%"



TURNING THE BEDPOSTS

f urning the bedposts of a four-poster
I  bed may appear to be a daunt ing

challenge, but the project is manageable
ifbroken down into its component parts.
The design of the posts is simple;each
one comprises only a few recurring ele-
ments, such as pommels, beads, vases,

The pommel, or bottom section, of a
four-poster bedpost is turned with the
help of a story pole and calipers. A story
pole can serye as a shop-made turning
guide. Cut from a strip of plywood, it
includes key dimensions and diome-
ters as well qs the location of decorative
elements like beads. A French curve is
a good design tool for drawing on the
pole. The calipers are used to check the
size of the blanks as turning proceeds.

and tenons. See the anatomy illustra-
tions on page 51 for details of the posts'
diameters and the locations of the var-
ious elements. Each 6-foot-long post
is turned in four individual sections,
allowing for the 36-inch limit of most
lathes. Since the sections are ioined bv
tang joints, remember to allow for the
2-inch-long tenons when cutt ing your
blanks to length.

Although the bottom sections ofthe
footboard and headboard oosts are dif-
ferent, the four posts are otherwise iden-
tical. To help keep them uniform, turn
their matching sections one after anoth-
er, rather than producing an entire post
before moving on to the next one. Start
with the bottom sections (below), and
move up, turning the vase sections (page
55) next and the fintals (page 57)last.
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MAKING THE POMMET SECTI()NS

' l Defining the pommels
I  Cut  the  four  pommel -sec t ion  b lanks  to  s ize ,  then ou t l ine
the pommels-the transi t ions between the turned and square
segments of the posts. Set the stock on a work surface and
c lamp the  p ieces  together  w i th  the i r  ends  a l igned so  you can
mark  a l l  the  pommels  a t  the  same t ime.  A l though the  upper
pommels on the headboard posts are higher than on the foot-
board posts, the lower pommels are at the same height on al l
four pieces. Holding the edge of a carpenter 's square against

the outside of the blanks, run a penci l  along the arm to mark
the lower pommels (above, /ef f) .  Mount one of the blanks
between centers on your lathe and adjust the machine's speed
to slow. Start ing about % inch outside the lower pommel l ine,
turn a V-groove into the corners of the blank with a skew chis-
el (above, right). Deepen the groove until it runs completely
around the workpiece. To avoid kickback, cut with the point
of the blade with the bevel rubbing against the stock.

?ommel , Lower pommel hne
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Turning the cylindrical part of the post
O n n o  t h o  n n m m p l  r q  f i n i c h o d  r r s c :  r n r r o h i n s - n r r i  s n r r o o

Y " " " " " '

t o  t u rn  t he  cy l i nd r i ca l  po r t i on  o f  t he  pos t  be low  the  pomme l .
Ho ld ing  the  gouge  w i th  an  ove rhand  g r i p ,  b race  i t  on  t he  too l
res t .  Cu t  ve ry  l i gh t l y  i n to  t he  b lank ,  mak ing  su re  t he  beve l  i s
rubbing against  the stock and moving the gouge smoothly  a long
the  too l  r es t  As  the  poupe  bep ins  ro r rnd rns  t he  co rne rs  o f  t he

r)  Shaping the pommel
. a ^Z- Once you have f in ished the V-groove.
w iden  i t  g radua l l y ,  cu t t i ng  w i t h  t he  l ong
po in t  o f  t he  ch i se l  po in ted  fo rward .  Ro l l
t h e  c h i s e l  f  r o m  s i d e  t o  s i d e  w h i l e  r a i s
i n s  t h e  h a n d l e  s o  t h e  b e v e l  c o n t r n u e s' ' ' b .  . -

rubb ing  aga ins t  t he  edges  o f  t he  g roove
wal ls  as you cut  them ( lef t ) .  Turn of f
the la the af ter  each cut  to  check the shane
o f  t he  pomme l .

n a < l  ( a h n v c  l p f f )  m z k p  c r r n n p q q i v p l v  d p o n p r  n 2 q ^ ^ ^  ^ r ^ - ^  + L ^
r * - ) c )  d  l u l l B  L l l c

b lank ,  ra i s i ng  t he  hand le  o f  t he  t oo l  s l i gh t l y  w i t h  each  pass ,
unt i l  the edges are complete ly  rounded and you have a cy l inder .
Ad jus t  t he  pos i t i on  o f  t he  t oo l  r es t  as  you  p rog ress  to  keep  i t
c l ose  to  t he  b lank  and  pe r i od i ca l l y  check  the  d iame te r  o f  t he
bottom segment of the post with calipers (above, i lghil.
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FOUR POSTER BED

Turning the bead
Use  a  penc i l  t o  ou t l i ne  t he  bead

between the lower pommel and cy l indr i -
n : l  c p n f i n n  n f  t h p  n n s t  + h ^ -  - ^ r , ^  -

u r  L r r L  p v J L ,  L l l t r l l  l l l d n U  d

V-cu t  a t  each  l i ne  w i t h  a  skew ch i se l .
Swi tch to a spindle gouge to f  in ish the
bead.  Beginning at  the center-or  h igh-
est  point  of  the bead,  hold the gouge
f  la t  and perpendicular  to  the post  so i ts
bevel  is  rubbing.  Raise the handle and
make a downhi l l  cut -work ing f rom a
hrgh pornt  to  a low point - rotat ing the
too l  i n  t he  d i rec t i on  o f  t he  cu t  and
angl ingthe handle away (abovd. fhe
gouge should f in ish the cut  rest ing on
i ts  s ide.  Repeat  for  the other  s ide of  the
bead ,  ang l i ng  and  ro l l i ng  t he  too l  i n  t he
opposi te drrect ion.  Round the shoulders
of  the bead by b lending i t  in to the turn-
i ng .  Once  the  bead  i s  f i n i shed .  con t i nue
turn ing the bot tom segment of  the post
un t i l  r t  has  t he  shape  shown  on  page
5 ' ] .  Renea t  t he  n rocess  to  t u rn  beads
a t  t he  uppe r  pomme l  l i ne  and  fo r  bo th
pommels of  the remain ing posts.

you the lrouble of coniinually readjuetinq a oinqle pair
of calipero.To avoid confueinqlhe eetlings, attach a
numbered sLrio of Laoe Lo each insNrumenl.

ttil tlll lljt ulj lllJ fill fii1 jlli filt fiij itt ltrt ltil fiii fii] fiIj fill illl
1HO? TI?
Using preeet calipero
7ince you are Iurn-
inq the var iouE -
secttons of lhe
bedVoobo to dif-
ferenL diame-
lero,you can

\if,
\

opeed up f,he '... . . jl j
?roce6s by adjue|- \.. N
inq oeVarale calipere
for each teature of Ihe
blanks. For Ihe Iurninq ehown
at righl, one pair ie adjusled for
the thicker parL of Ihe cylindrical eeq'
menl, anolher is selfor lhe bead below it,
and a third io adjueLed for Nhe narrow seclion
near the bottom of Nhe workpiece,This wil l save
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TURNING THE VASE SECTI()NS

r) Roughing out the vase
. a ^

Z-  Once  you  rave  f i n i shed  a l l  t he  s i z i ng  cu ts .  use  a  rough ing
gouge to c lear  out  the waste between cuts.  Fol low the same
procedu re  you  wou ld  use  to  t u rn  a  cy l i nde r ,  ho ld rng  the  too l
w i t h  an  ove rhand  g r i p  and  a lways  work ing  i n  a  downh i l l  d i r ec -
t ion to avoid tearout  (above).  Jo in ing the s iz ing cuts wi l l  create
a taper  a long the lengt l '  o f  the workpiece.  Use a spindle gouge
to round over  the ends of  the vase.

1 Makins siz inq cuts
t -

I  0nce the lower pommel sect ions of
t he  fo r r r  nos t s  a re  done .  t u rn  t o  t he  vase
cpn i innc .  F : r 'h  nnc . l  h2s  th rpp  v2qp q t ro -

ments:  one at  the top of  the pommel sec-
t ion and two more above i t .  A l though the
bo t tommos t  one  i s  t he  w ides t  and  the
next  one r rn is  lonpest  the vases are oth-
e r w i s e  i d e n t i c a l  a n d  h a v e  s i m i l a r  c o n -
tn r r r s  Thev  a l sn  f ea t r r re  a  t enon  a t  t he
bot tom end and a matching mort ise at  the
t n n  T n  n r n d r r e  p  e  v : s p  i r r r n  i h o  q p o m p n i

i n to  a  cy l i nde r  (page  53 ) ,  t hen  make  a
se r i es  o f  s i z i ng  cu ts  w i t h  a  pa r t i ng  t oo l .
Hold ing the par t ing tool  wi th an underhand
s r i n  p d o p - r r n  n n  t h p  t n n r  - ^ ^ +  - ^ ; ^ ^  + L ^

. -  . - , l  I v ) 1 ,  l d l ) c  L l l t r

hand  l e  s l i gh t l y  so  t he  b lade  cu ts  i n to  t he
cyl inder .  Cont inue to ra ise the handle unt i l
t h o  e u t  r p : e h c c  i h p  r p n r r i r p d  d ' o n l h  ( l p f t )

Each cut  should penetrate to the f in ished
d i a m o t p r  n f  t h p  n n c t  : t  t h : t  n n i n t  n h p e k

you r  p rog ress  w i th  ca l i pe rs  pe r i od i ca l l y .
Twist  the tool  s l ight ly  f rom s ide to s ide as
you  make  the  cu t  t o  m in im ize  f r i c t i on  and
to prevent  the b lade f rom jamming.

Planing the vase smooth
Use a skew chisel  to  smooth the vase.  Hold ine the tool  wi th

an underhand gr ip and wi th the la the turned of f ,  set  the b lade on
the tool rest so that its long point is above the blank and its bevel
is  inc l ined in the d i rect ion of  the cut ;  th is  is  about  65"  to the ax is
of  the wood.  Swi tch on the la the and ra ise the handle s l ight ly ,
bringing the cutting edge of the chisel into contact with the stock.
Move the blade along the tool rest (above), lettrng its bevel rub;
do not  a l low the heel  or  long point  d ig in to the wood.  The center
of  the cut t ing edge should produce a ser ies of  th in shavings.

55



FOUR_POSTER BET)

MAKING THE TANG J()INTS

1 Turnins the tenons
t -

I  Orce you have t r rned a l l  the vases.  i t
is  t rme to p 'oduce t1e rang jornts.  Srar t  by
t r r " n i n p  l e n o n s  a l  l h e  n n l t o m  e r d s  o f  L h e. -  " " ' b

t i r un  qen ,a ra l e  v : se  <o r - i i nn5  and  I  n i a l  b  a f  k .

Mark the tenon shoulder  2 rnches f rom the
end of  t l^e workp,ec e by l^o ld i rg a perc
aga ins t  t he  sp inn  ng  b lank .  Then ,  ho ld ing
a  p a r t i n g  t o o l  w i t h  a n  u n d e r h a n d  g r p ,
make  a  se " i es  o ' s i z  rp  c r . t s  t o  de f i ne  t he
tenon (pzgp 55). Use a ,oughing gouge to
c lear  or t  the waste betweer the cuts.  As
the tenon begins to take shape,  per  odical iy
check  t  w i t l ^  ca  i pe rs ,  s topp ing  w l ^en  the
tenon  i s  I  i nch  i n  d iame te r .  F ina l l y ,  use  a
skew chisel  [o  rndercuL the shoulder  s l rght-
ly ;  th is  wi l  ensure that  the bot tom ends of
the vase sect  ons s i t  f lush on the sect ions
be low  w i thou t  wobb l i ng .  Ho ld  t he  ch i se l
edge -up  so  i t s  l ong  po rn t  and  beve l  a re
al igned wi th the shoulder  l ine,  Then s lowly
ra rse  and  tw i s t  t he  hand le ,  s l i c i ng  deepe r
i n ro  t l - e  s l - ou lde r  as  t l e  cu t t r r g  edge  ap -
nroacnes ' \e  lenot  ( r tphlJ .

i  ' r r b r i ! /

r )  Bor ing the mort ises
Z .  R . rou .  t he  b lank  and  too l  r es t ,  and  ad jus t  t he  l a the  to
t s  s l owes t  speed .  lVoun t  a  l - i nch  d r r l l  b r t  i n  a  Jacobs  chuck
and  a t t ach  the  chuck  to  t he  l a the  ta i  s tock .  lVoun t  t he  t enon -
end  o f  t he  b  ank  i n  t he  heads tock  and  s l i de  t he  ta i l s tock  a lons

the  bed  un t i  t he  b i t  mee ts  t he  cen te r  o f  t he  wo rkp  ece .  Then
tu rn  on  the  l a the  and  tu rn  t he  handwhee l  t o  advance  the  ta i l -
s tock so the b i t  bores st ra ight  in to the end of  the b lank (above);
h p  s r r r p  l n  h n l n  t h e  w o r k n i p r ^ p . , t p a d v : t  t n p  < , t a r i  n f  t n p  n n o r : l r n nv y r r  u L r v r  r '
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TURNING THE FINIATS

1 Shaoins the f in ials
I

I  The f in ia ls  at  the top of  the bedposts
combine vases and beads.  Af ter  turn ing
these e lements,  separate the top end of
the f  in ia l  f rom the waste wood used to
hold the b lank between centers.  To avoid
mar r i ng  t he  f i n i a l ' s  r ounded  top ,  use  a
skew ch i se l  t o  pa r t  o f f  t he  wo rkp iece .
Ho ld ing  the  too l  w i t h  an  unde rhand  g r i p ,
make  a  s l i c i ng  cu t  w i t h  t he  l ong  po in t  o f
the b lade as you would round a pommel

@age 53). Make a series of deeper V-cuts
(right). Before the finished turning breaks
loose f rom the waste,  support  i t  wi th one
free hand,  keeping your  f ingers wel l  c lear
o f  t he  t oo l  r es t  and  be ing  ca re fu l  no t  t o
g r i p  t he  sp inn ing  workp iece .

r) Smoothing the finial
L f o remoue any tool marks left on the
f in ia ls  by the skew chisel ,  sand thei r  sur-
f aces  smoo th .  You  can  do  the  j ob  by
hand,  secur ing the stock in  a bench v ise
and  us ing  a  sand ing  b lock .  Bu t  a  d i sk
sande r  l i ke  t he  one  shown  a t  l e f t  w i l l
make  qu i ck  wo rk  o f  t he  t ask .  Ho ld ing
the  f i n i a l  on  t he  sand ing  tab le ,  ease  i t
i n to  t he  d i sk  a t  an  ang le  o f  abou t  45 " .
App l y i ng  l i gh t  p ressu re ,  r o ta te  t he  f i n i a l
un t i l  i t  i s  smoo th .



FOUR-POSTER BED

PREPARING THE POSTS FOR THE END BOARDS AND RAILS

r) Drill ing the mortises
1 you can cut the mortises in the oosts
by hand with a chisel  and mal let ,  or use a
router f itted with a mortising bit. But con-
sider ing the depth of the mort ises-1%
inches-a hol low chisel  mort iser,  l ike the
one shown at r ight or a dr i l l  press with
a  mor t i s ing  a t tachment ,  w i l l  do  the  job
most quickly and accurately,  Set up the
mach ine  fo l low ing  the  manufac turer ' s
directions. For the mortiser shown, install
a s/e-inch bit and place one of the posts
on the table, center ing a mort ise out l ine
under the cutter. Butt the fence against
the stock and adjust the hold-down to
secure the post whi le st i l l  a l lowing you to
sl ide the workpiece freely along the fence.
Make a  cu t  a t  each end o f  the  ou t l ine ,
then a series of staggered cuts in between
(right)Io complete the mortise.

'l Laying out the monises
I The bedoosts are ioined to the end
boards  and ia i l s  w i th  t l ino  mor t i se-and-
tenons. To ensure that al l  the mort ises
l ine  up ,  mark  them on the  pos ts  in  a  s in -
gle setup. Clamp the posts together with
their  ends al igned and place the assem-
bly on a work surface. Holding the edge
of a carpenter 's square against the stock,
mark  on  one pos t  a t  a  t ime.  Mark  the
mort ise length-3 i  nches-across the
pommel;  each headboard post has three
mort ises, including two for the headboard
and one for the end rai l ,  whi le each foot-
board post has two-one for the footboard
and one for the rai l ,  Next,  mark the mor-
t ise width-% inch; center the mort ise
out l ine on the pommels. Use the square to
align all the mortise length marks (/eff).
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rl*1 he sunrise motif of the headboard
I featured in this chapter is a popular
design, particularly in American Country
furniture. rv\hatever design you choose,
however, the primarychallenge in making
the end boards for a bed is cutting the
pieces symmetrically. The boards are too
unwieldy to do the job accurately on the
band saw. You willbe much better off
shaping the boards with a router guided by
templates, as shown starting on page 61.

When the time comes to glue the end
boards and rails to the bedposts (page
64), lry to enlist the aid of an assistant
or hvo to help you maneuver the stock
and the six long bar clamps you will need.
For maximum flexibility at glue-up, use
white glue rather than yellow adhesive;

it takes longer to set, allowing more time
for adjustment after it has been applied.

Join the side rails to the posts with
commercial bayonet brackets (page 63)
or bed bolts (photo, right).Bedbolts are
stronger, but the brackets are simpler to
install and come apart with only a few
mallet taps.

To facilitate disassembly, bedposts are
usually anached to the side rails with

knockdown hardware, such as the bed
bolt shown at right. The bolt extends
through the post into the rail and is

threaded into a cross dowel installed
in the rail. The bolt head is concealed

by an embossed brass cover.

CUTTING THE TEN()NS

' l Sawing the tenon cheeks
I You can cut the tenon cheeks in the end boards and rai ls
with a router or a radial  arm saw. l f  you do the job on a table
saw, as shown here, you wi l l  need to set up an auxi l iary table
or work with a helper to keep the long workpieces steady as you
feed them across the table. Start  by instal l ing a dado head on
the saw, adjust ing i t  to i ts widest sett ing. Attach a high auxi l -
iary fence and an extension board to the miter gauge. Hold a
carpenter 's square against the fence and extension to ensure
that they are perpendicular to each other and adjust the miter
gauge, i f  necessary (above, /ef t) .  Set the cutt ing height at
about % inch and make a cut across each face of a scrap board

as thick as the end boards and rai ls.  Test- f i t  the tenon in one
of the post mort ises, rais ing the dado head and making addi-
t ional cuts,  as necessary, unt i l  the f i t  is snug. 0nce the blade
height is set,  posi t ion the fence for a l l , - inch-wide cut and
c lamo a  fea therboard  to  the  fence above the  dado head.
Ho ld ing  the  workp iece  f lush  aga ins t  the  fence and mi te r
gauge extension, and f lat  on the table, feed i t  into the blades
to def ine the tenon shoulder.  Then shif t  the stock away from
the fence by the width of the kerf  and make another pass to
clear the remaining waste. Turn the workpiece over to cut the
cheek on the other side (above, right).
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r) Marking the edges of the tenons
L Once a l l  the tenon cheeks have been
cu t ,  mark  t he  tenons '  edges ,  us ing  the i r
pos t  mor t i ses  as  a  gu ide .  Ou t l i ne  s i ng le
tenons on the end ra i ls  and footboard;  the
headboard,  shown at  r ight ,  has two tenons.
Set  the post  on a work sur face wi th i ts
mor t i ses  f ac inp  r rn  and  oos i t i on  t he  ma t -
i ng  p iece  on  top ,  a l i gn ing  the  end  o f  t he
board wi th the mort ises.  Then l ine up the
b lade  o f  a  comb ina t ron  squa re  w i th  one
end  o f  a  mor t i se  and ,  ho ld ing  the  hand le
of  the square against  the end of  the tenon
and the t ip  of  the b lade against  the shoul
der ,  mark the tenon edge across the cheek
w i th  a  penc i l .  Ou t l i ne  t he  rema in ing  tenon
edges the same way tight), markingthe
waste with Xs as you go.

Finishing the tenons
Clea r  t he  was te  ad jo in ing  the  edges  o f  t he  t enons  us ing  a

rou te r  f i t t ed  w i t h  a  bo t tom-p i l o ted  f l ush - t r imming  b r t .  C lamp
the stock to a work sur face and a l ign the cut ter  wi th the edge
of  a tenon.  Then but t  a  s top b lock against  the router  base p late
and c lamp i t  to  the workpiece.  l f  there is  a second tenon on the
same end  o f  t he  s tock ,  as  i n  t he  headboa rd ,  c l amp  a  second
s top  b lock  t o  p reven t  t he  rou te r  f r om cu t t i ng  i n to  t he  tenon .

Wi th  t he  too l ' s  base  p la te  f l a t  on  t he  wo rkp iece  and  f l ush
a g a i n s t  t h e  s t o p  b l o c k ,  e a s e  t h e  b i t  i n t o  t h e  s t o c k  u n t i l  t h e
p i l o t  bea r i ng  reaches  the  tenon  shou lde r .  Feed  the  rou te r
a long the end of  the board,  s topping when the base p late con-
tac t s  a  second  s top  b lock  ( i nse t )  o r  t he  b i t  r eaches  the  edge
o f  t he  wo rkp iece  (above ) .  C lean  up  the  edges  o f  t he  t enon
w i th  a  ch i se l .
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SHAPING THE END BOARDS

1 Making the end board templates
I Shape the curved profiles of the head-
and footboards with a router guided by
templa tes .  Make the  templa tes  f rom
%-inch plywood, tracing the contours of
the boards' top edges, as i l lustrated on
page 51, on the plywood. But instead of
producing templates that span the ful l  end
boards, mark only one-half  the patterns
on the  iempla tes ,  f rom one end to  the
midd le ;  no t  on ly  w i l l  the  templa tes  be
easier to maneuver,  but by using a single
pattern to out l ine both halves of each
board, you wi l l  ensure that they are sym-
metr ical .  Cut each pattern one-half  as
long as  the  end board ,  p lus  about  12
inches. On both sides of the template,
mark one end of the end board, then the
middle, and trace the curved pattern in
between. Cut the pattern on your band
saw,  then smooth  the  cu t  edge,  us ing  a
spindle sander (r ighi l  or a sanding block.

r") Marking the end board stock
L Setthe stock face-uo on a work sur-
face  and mark  the  midd le  on  the  top
edge.  Then c lamp the  templa te  on  top ,
a l ign ing  the  end mark  w i th  the  end o f
the workpiece and the two middle marks.
Run a  penc i l  a long the  cu t  edge o f  the
template to out l ine the pattern on the
end board stock (/eft). Then turn the tem-
plate over and repeat the process to mark
the other half of the workorece.

6 1
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Q Shaping the end boards
r.,l Cut the end boards on your band saw,
leaving about 1/s inch of waste along the
cutt ing l ines. Reclamp the workpiece and
template to a work surface as in step 2,
ensur ing  tha t  the  edge to  be  shaped
extends  o f f  the  tab le  by  a  few inches .
Instal l  a top-pi loted f lush-tr imming bi t  in
your router,  adjust ing the cutt ing depth
so the pi lot  bearing wi l l  be level with the
temola te  and the  cu t te r  w i l l  t r im the
entire edge of the stock. Starting at one
end of the board, hold the router f lat  on
the  temola te  and ease the  b i t  in to  the
stock uniil the bearing contacts the pat-
tern. Then feed the tool  steadi ly along the
edge, moving against the direct ion of bi t
rotat ion and pressing the bearing against
the template (right). Once you reach the
end o f  the  templa te ,  s top  the  cu t .  Turn
the  templa te  over  and c lamp i t  to  the
other half  of  the end board, then repeat
the tr imming process. Smooth the edges
of the stock with 12O-gri t  sandpaper.

PREPARING THE SIDE RAILS

1 Fastening hook plates t0 the rails
I  l f  you are using bayonet brackets to attach the side rai ls to
the posts, start  by f ix ing a hook plate to the ends of the rai ls.
Clamp a rai l to a work surface, center a plate on the end, and
out l ine  i t  w i th  a  penc i l .  Then ch ise l  a  mor t i se  w i th in  the  ou t l ine
to a depth equal to the plate thickness. 0nce the plate is f lush

wi th  the  end o f  the  ra i l ,  ho ld  i t  in  pos i t ion  and tap  i t  w i th  a
mal let  to mark the base of the hooks on the wood. Hold the
chisel  perpendicular to the end grain of the rai l  and cut recess-
es for the hooks (above). Then screw the plate to the rail, mak-
ing sure that the hooks wi l l  be point ing down.
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r) Fastening catch plates to the posts
L me placement of the catch plates on
the bedposts determines the height of  the
mattress; the bottom of the box spring is
customari ly 8r/z inches above the f  loor.  l t
is also crucial  to locate the plates so the
inside faces of the rai ls hug the edges of
the box spr ing; for a 60-inch-wide box
spring/mattress set in a bed of the dimen-
sions provided on page 50, centre the
plate on the edge of the post.  Mark the
edges of the rai l  on the post and out l ine
the catch plate on the post ?ighil, cen-
ter ing i t  between rai l  marks. Chisel  the
plate mort ise as you did in step 2, then
ho ld  the  hardware  in  pos i t ion  and ou t l ine
the  hook  open ings  on  the  s tock .  Use a
chisel  and mal let  to cut recesses in the
post for the hooks, then screw the catch
olate to the oost.

t) Fastenins the cleats to the side rails
<'

r . , l  0nce a l l  the bavonet  brackets are
insta l led,  cut  the c leats that  wi l l  support
t he  box  sp r i ng  t o  t he  l eng th  o f  t he  s i de
ra i l s .  Sp read  g lue  on  the  con tac t i ng  su r -
faces between the s ide ra i l  and c leat ,  then
c lamp  the  c lea t  a long  the  i ns ide  face
o f  t he  ra i l ,  f  l ush  w i th  t he  bo t tom edge ;
make sure the ends of  the two p ieces
are a l igned.  Next ,  dr i l l  p i lo t  holes through
the c leat  and into the ra i l ,  s tar t ing 2 inch-
es  i n  f r om the  ends  and  spac ing  the
remain ing holes 8 inches apart .  F inal ly ,
drive a screw into each hole (lefil,
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GLUING UP THE BEDPOSTS AND END
' l  Gluing the bedpost vase
I sections together
A l t hough  the  j o i n t s  connec t i ng  t he  pom-
me l  sec t i ons  and  f i n i a l s  o f  t he  pos ts  t o
the  vase  sec t i ons  a re  no t  g lued ,  t he  t ang
jo ints  between the vase sect ions must  be
glued to g ive the posts adequate r rgrd i ty .
Soread adhesive on the tenon and in the
mort ise of  the tang jo int  and on the con-
tact ing sur faces between the two p ieces,
then secure them in a bar  c lamp, protect-
ing the stock wi th wood pads.  l f  the post
begins to d is tor t  as you t ighten the c lamp,
repos i t i on  i t  i n  t he  j aws  un t i l  i t  r ema ins
straight. Keep tightening (right) unli l a
g lue bead squeezes out  of  the jo int .

B()ARDS
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r) Gluing the posts to the end boards
L Set the end boards wi th thei r  respec-
t ive end ra i ls  and posts on a work sur face,
and test - f  i t  the mort ise-and-tenon jo ints

between them. Use a chisel  to  pare away
wood  f rom any  r l l - f  r t t r ng  l o rn t s .  App l y  g lue
to the contact ing sur faces of  the posts
and  end  boa rds  and  ra i l s ,  and  use  a  non -
mar r i ng  dead -b low  hammer  t o  t ap  t he
jo in t s  t oge the r .  i f  necessa ry .  Secu re  t he
n i e n o s  u r i t h  f n r r r  l n n o  n ; ^ ^  ^ r - - ^ ^  ^ .p r u u u J  v v r L i l  r u u r  r u i l E  p l p t r  L l o l l l p )  U I

p i o h t  q , h n r i p r  h : r  e  l : m n s  r r c p d  i n  n a i r s

as  shown  a t  l e f t .  Pos i t i on  two  c lamps
across the end board so the handle-end
jaws rest  against  opposi te posts and the
+ ^ i r  ^ + ^ ^ ^  ^ t  + L ^  ^ r ^ * ^ ^  n v o r l a n  P r n t o r . it d i l  J t u p )  u r  L | t r  L t d t t p 5  - ,  _ ,

the posts wi th wood pads cut  as long and
w ide  as  t he  pomme l  sec t i ons :  use  p l y -
wood pads to protect  the faces of  the
^ - f ,  L ^ ^ - ! ^  ^ ^ f ,  - ^ i r ^  T i : h i p n  n n p  o f  i h pt r r u  u u d r u >  d i l u  r d i l J .  r r b . . . - . .

clamps unt i l  the ta i l  s tops make contact .
Repeat  wi th two more c lamps across the
e n d  r a i l a n d  p a r t i a l l y  t i g h t e n  a l l f o u r
c lamps,  then turn the assembly over  and
insta l l  the remain ing four  c lamps.  T ighten
al l  the c lamps ( le f t )  unl i l  a  th in g lue bead
soreezes or t  o f  the io ints .
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MAKING AND INSTALLING THE TESTERS

1 Notching the ends of the testers
I Once the bedposts, end boards, and
ra i l s  a re  g lued up  and assembled ,  i t  i s
t ime to preDare the testers that connect
the top ends of the posts. Use your table
saw to  cu t  the  ha l f - laps  tha t  jo in  the
testers, lnstal l  a dado head, adjust ing i t
to i ts maximum width, and set the cutt ing
he igh t  a t  one-ha l f  the  s iock  th ickness .
Screw an extension board to the miter
par rse .  Pos i t ion  the  r in  fence fo r  a  w id th
of cut equal to the width of the testers,
then cu t  each ha l f - lap  in  two passes .
Star t  by  a l ign ing  the  end o f  the  board
with the dado head and, holding the edge
of the tester flush against the miter gauge
extens ion ,  feed the  s tock  in to  the  cu t .
Make the second pass the same way, but
with the end of the board f lush asainst
Ihefence (right).

O Installing the testers
L Bore a hole throush the center of each
half- lap at the end of lhe testers, usrng
your dr i l l  press f  i t ted with a bi t  the same
diameter  as  the  f  in ia l  tenons  % inch .
To prevent tearout,  bore the holes in two
steps: Start  by dr i l l ing halfway through
the stock, then turn the tester over and
comple te  the  ho le  f  rom the  o ther  s ide .
(You can also assemble the testers and
dr i l l  the  two ho les  a t  the  same t ime w i th
a  por tab le  d r i l l .  Th is  w i l l  ensure  tha t  the
holes l ine up perfect ly.)  Instal l  the testers
at one corner of the bed at a t ime. Sl io the
f in ia l  tenon th rough the  ho le  in  the  end
tester and, holding the side tester over
the bedpost (left), fit the tenon through
its hole into the mort ise in the oost.

Miter 4au4e
exLengion
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f he tapered octagonal bedpost, known
I as a pencil post, is a popular alter-

native to the turned version featured in
the previous section. Instead of being
shaoed in individual sections that are
then assembled, pencil posts are made
from a single length of solid or face-
glued lumber-first tapered on a joint-
er (page 67) and then by hand (page 68).
To avoid tearout as you shape the posts,
make your blanks from 3/,-inch-thick
stock with straight grain; if you choose
to glue up thinner boards to make up
the blanks, make sure the wood grain
of the oieces runs in the same direction.

Shaping the octagonal sections of
the posts is a challenge of design and

MAKING PENCIL POSTS

PENCIL POSTS

execution. The bevels that create the
octagon must be laid out so the eight
sides are equal as the post tapers from
base to tip. Although the layout method
shown below is straightforward, it
demands precise drafting.

With its solid, square base giving
way to an octagonal section that

gradually tapers to a narrow tip, the
pencil post shown at right offers both
strength and refinement. The curved

bevels that mark the transition between
the square and octagonal segments

are known as lamb's tongues.
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1 0utlining the tapers
I For a bed of the dimensions shown on page 50, mark a l ine
for the start of the taper all around the blank 20 inches from the
bottom end. Then out l ine the octagonal taper on the center of
the top end. Start by centering a lYq-inch square on the end
with sides paral lel  to the stock's side. Extend the sides of the
square to the edges of the stock, then draw vertical and horizon-
tal  l ines through the center,  each bisect ing the square's sides.
Next use a comDass to draw a circ le from the center of the

square that passes through each of its four corners. Then, with
a penci l  and ruler,  draw a second square whose corners meet
where the circle and center lines intersect (inseil. fhe octagonal
shape will be cut by first tapering the stock to the dimensions of
the f i rst  square you drew, then by planing the corners of that
square down to the remaining sides of the second square. Mark
the first cuts by using a pencil and long straightedge to extend
the taper lines from the end to the start line (above).

taper (ahaded area)
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r) Setting up and starting the taper
L nn easy way to taper the posts is with a jointer.  Set the
machine for a shal low cut and posit ion the fence to expose only
about 4 inches of the cutterhead. For this operat ion, also adjust
the  guard  ou t  o f  the  way.  Then,  ho ld ing  the  b lank  aga ins t  the

f ence  a l i sn  t he  tane r  s ta r t  l i ne  w i t h  t he  f r on t  o f  t he  ou t feed
table.  To star t  each pass,  carefu l ly  lower the b lank onto the cut-
terhead whi le  hold ing i t  f  i rmly against  the fence (above).  Make
sure both hands are over  the in feed s ide of  the table.

Q Tapering the posts
r- ,1 Feed the les across the cut terhead
wi th a push b lock,  pressing down on the
tra i l ing end of  the stock whi le  hold ing i t
f lush against the fence (/eft). Keep your
lef t  hand away f rom the cut terhead.  Make
as many passes as necessary unt i l  you
have t r immed the stock to the taper  out-
l ine,  repeat ing the process to shape the
remain ing faces.  l f  your  mark ings are cor-
rec t ,  you  shou ld  make  the  same number
of  passes on each s ide.  Clean up the taper
at  the star t  l ine us ins a bel t  sander.
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BEVELING TAPERS

' l Laying out the bevels
I To form the octagon, bevel the corners of the square taper.
The bevel is already out l ined on the end of each post,  but i t
must also be marked on the sides of the stock. Taking the dimen-
sions from a piece of ful l -s ize post stock, and drawing on scrap
plywood, out l ine squares as you did in step I  (above, lef t) .
Transfer your measurement-equal to the bevel width-to the

post,  measuring from each corner of the square to ei ther side.
Then use a penci l  and a long straightedge to connect each
mark with i ts corresponding point on the octagon drawn at the
top  end o f  each pos t .  Once a l le igh t  beve l  l ines  are  marked,
draw a curved lamb's tongue at each corner,  jo ining the bevel
marks with the taper start line hbove, right).
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Roughing out the bevels
To secure the oosts. use three wood

blocks. Cut V-shaoed notches into an
edge of each one, then place two of the
blocks under the workpiece to support it
and clamp one on top between the other
two: oosition two of the blocks around the
square port ion of the post.  Then use a
drawknife to shape the tapered portion of
the posts into octagons, beveling one cor-
ner  a t  a  t ime.  Ho ld ing  the  drawkn i fe  on
the stock bevel-side down, pul l  the tool
toward the top end of the post (righil.fhe
depth of cut depends on how much you
t i l t  the handles; the lower the angle, the
shal lower the cut.  Take a l ight shaving,
always fol lowing the wood grain.
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Q Smoothing the bevels
r- , f  Once al l  the bevels have been cut,
use  a  bench p lane to  f la t ten  the  e igh t
sides of the posts ' tapered sect ion. Adjust
the tool to a very light cut and work from
the taper start line toward the post's top
end to level the surface (righil.f o auoid
tearout, work with the wood grain. Repo-
sition the oost in the wood blocks as nec-
essary to f  lat ten the remaining sides.

Shaping the lamb's tongue
To complete the pencil posts, switch

back  to  the  drawkn i fe  b r ing  the  lamb 's
tongues to their  f inal  shape. Work as you
did in step 5, smoothing out the transi t ion
between the tongues and the bevel lines
(left). Once you are finished draw-knifing,
smooth the surface using a sanding block.
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T n. Windsor chair is a
I study in contrasts. Origi-

nally designed as an artless
furnishing, it is now con-
sidered to be a sophisticated
example of modern chair mak-
ing. The simple elements of a
Windsor-the sculpted seat
and the hand-shaped legs,
stretchers, arm posts, and
spindles-belie the precise
engineering required to assem-
ble it. And despite its relative-
ly lightweight components, the
Windsor chair is very strong
and durable.

First made in rural south-
ern England, Windsor chairs
came to North America in the
mid-18th Century. Perhaps as
a result of its practical design and unsophisticated construction,
the style quickly flourished with America's pioneer home-
steaders. The foundation of all Wndsor chairs-whether the
sack-back version featured in this chapter, the comb-back with
its high backest, or the continuous-arm type-is the solid-
wood seat. Traditionally cut from a "green" (or freshly felled)
log, the Windsor's seat represented an important innovation
in chair making. In earlier styles, the back of the chair was an
extension of the legs. This meant that the rear legs had to be
bent to provide comfortable seating and were attached to the
seat frame with relatively complex joinery.

The legs of a Windsor chair are not bent. Instead, the back
and leg assemblies are independent, anchored separately to

the seat at whatever angles
suit its user. All of the chair's
parts are joined with round
mortise-and-tenons-a fairly
simple joint to produce. Some
woodworkers contend that
one of the benefits of making
a Windsor chair with green
lumber is that you can take
advantage of the hygroscopic,
or moisture-absorbing charac-
ter of wood. By dryrng the leg
tenons prior to assembly and
fitting them into "wet" mor-
tises in the seat, a snug joint will
become even tighter. Once the
joint is assembled, the tenon
will absorb moisture from the
wood surrounding the mortise,
swelling the tenon and shrink-

ing the mortise. Other chair makers choose instead to use sea-
soned wood for the seat, which will be less likely to crack as it
dries, and reinforce the joinery in other ways. The joints in the
chair featured in this chapter are glued and many of them-
such as the leg-to-seat joints-are further strengthened by
wedges inserted in kerfs cut in the end of the tenons.

A final advantage of building a Windsor chair is that the
entire process can be done with hand tools. Although the legs
and stretchers can be turned on a lathe (page 89), they can also
be shaped-along with the spindles-using a drawknife (page
76) anda shop-built shaving horse (page 7B).The seat can be
cut with a bowsaw (page 84), then shaved and adzed to its fin-
ished shape.

\AINDSORCHAIR

The top of a Windsor chair seat is traditionally
sculpted by hand. With shaping tools like

the spokeshave, inshave, and drawknife, it is
possible to customize the seat for its user.

The sack-back Windsor chair shown at left was finished with milk paint, a
traditional finish for American Country furniture. ,fuailable in powdered

form and mixed with water to a paint-like consistency, milk paint reflects
the simplicity of the Windsor chair; it is best applied by brush.

I
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ANATOMY OF A SACK-BACK WINDSOR CHAIR
I
I
I

any of the round mortise-and-
tenon joints that hold a Windsor

chair together are reinforced by wedges.
As the illustration at right shows, the
top end ofthe legs, arm posts, and spin-
dles are allkerfed prior to assembly;the
wedges that fil l the kerfs expand the
tenons, ensuring that they fit snugly in
their mortises.

But a Windsor chair is more than the
sum of its parts. For strength and com-
fort, it also relies on the interaction of
its various assemblies. The legs and
stretchers, for example, work against
each other to support the weight of its
user. The back assembly, with its bow,
arm, and spindles, functions in a similar
manner. The legs splay out to the sides
and are raked forward and backward-
providing a broad, stable base for the
chair. As with all enduring designs the
seat is t i l ted back sl ight ly,  making
the chair more comfortable.

The three views of the sack-back
Wndsor presented on page 73 provide
you with the critical angles, spacings,
and dimensions. More dimensions
appear in the cutting list below and
throughout the chapter where each part
of the chair is made.

As you prepare your stock, keep in
mind that you will not be able to cut
some of the parts to their finished length
until you begin final assembly. The spin-
dles, for example, should all be left at
their maximum possible length-22
inches-until you have bent the arm and
bow, and test-fitted the spindles against
them. In the same way, size the stretch-
ers only after test-fitting the blanks
between the legs.
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PIECE

Arm

Arm posts

Bow

Legs

Seat

Long spindles

Small  spindles

Middle stretcher

Side stretchers

THICKNESS

%'

W. OR DIAM
2',
IYo '

%u

!3/o'

1 6 '
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3At
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7
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CUTTING LIST



Side view Front view 1ocketa in
arm for lonq
apindlee
apaced 2'/o
incheo apart

WINDSOR CHAIR

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

thort apindlee
apaced equally
between lon1
opindle and
arm poet

Top view



MAKING THE SPINDLES

indsor chair making starts with a
freshly cut log. Because green

wood is swollen and lubricated with
moisture, it is easy to cleave and bend. It
is also less work to shape. Splitting wood
from a log offers other advantages. First,

it is stronger, because the break follows
the wood fibers rather than shearing
them, as a sawmill does. And second,
wood seasons better if it is shaoed while
still green. A chair spindle, foiexample,
will season more quickly and be less

prone to cracking than a board, which
may cup or check.

Ifyou have access to a woodlot, you
can fell your own trees using a chain saw.
Otherwise, you may be able to obtain
green logs from a sawmill, a local fire-
wood supplier, or your local roads
department. You can make an entire
chair from hardwoods like hickory white
ash, or oak; but manywoodworkers also
use softwoods such as poplar and pine
for the seat, which are easier to shape
with hand tools.

The process described on the follow-
ing pages for riving, or splitting, a log
into spindle blanls can also be used to
produce arm, leg, and stretcher blanks.

Once a loghas been cut into manage-
able lengths, it is time to split it.
Driving an iron wedge into the end of
the log with a sledgehammer, as shown
at left, will separate the wood ftbers
alongthe grain. Wear eye protection
when you strike metal against metal.
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PREPARING THE SPINDLE BLANKS

1 Splifting a bolt into quarters
I Once you have fel led a log and
tr immed off  the branches, saw i t  into
workable lengths, called bolts. For best
results, use a chain saw. Split the bolts in
hall (photo, abovd, using a sledgeham-
mer and iron wedges; wear safety goggles
throughout the operat ion. To cleave the
halves into quarters, stand the piece up,
mark the center on the end and dr ive a
wedge into the mark. Cont inue dr iv ing
the wedge tighl until the bolt splits.
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r) Riving a quarter bolt into blanks
I  Onceyou have spl i t  a  bol t  in to quar ters,  r ive each p iece in to
spindle b lanks.  Out l ine the b lanks on the end of  the bol t  and spl i t
i I (above, left), then rive the blanks with a froe and a f roe club
made f rom an 1B- inch length of  dense hardwood,  such as maple,

h ickory,  dogwood or  e lm.  Hold ing the f roe in  one hand wi th the
blade offset from the outl ine, strike the blade with the club (above,

ilghil.fwisl the froe back and forth, and drive it in deeper. 0nce
the waste breaks of f  ,  repeat  to make the remain ing cuts.

-)  Debarkins the blanks
<.

r - J  Remove  ba rk  f r om you r  b lanks  us ing  a  d rawkn i f e  on  a
shop-bui l t  shaving horse (page /B) .  Secure the workpiece bark
s ide up under the horse 's  crossbar.  Then,  hold ing the drawkni fe

in  bo th  hands  w i th  t he  beve l  down ,  pu l l t he  t oo l  t oward  you
to shave of f  the bark (above).  Turn the p iece around to debark
the other  end.



WINDSOR CHAIR

ANATOMY OF SPINDLE
-/,." 

dta. +i i

'/ " dia. '>i !-

Long epindle

SHAPING THE SPINDLES

' l  Rough-shaping the spindles
I  Secu re  a  sp ind le  b lank  i n  you r  shav rng  ho rse  and  use  a  d rawkn i f e  t o  shape
the stock in to a tapered cy l inder .  For  best  resul ts ,  the growth r ings on the end
grain of  the b lank should be roughly ver t ica l .  Star t  by squar ing and s iz ing the b lank.
Ho ld ing  the  d rawkn i f e  on  the  b lank  beve l  s i de  down ,  pu l l  t he  t oo l  t oward  you ,
a lways fo l lowing the gra in (above).  Key d imensions and d iameters for  the seven
long  sp ind les  and  fou r  sho r t  sp ind les  you  need  fo r  a  cha i r  a re  p rov ided  i n  t he
i l l us t ra t i on  a t  l e f t .  Tu rn  t he  b lank  end - fo r -end  and  repos i t i on  i t  i n  t he  shav ing
ho rse  f requen t l y  so  you  can  shape  i t  un i f o rm ly .  Pe r i od i ca l l y  check  the  p iece ' s
key d iameters wi th cal ipers or  a shop-made gauge l ike the one shown on page 77.
( l f  you prefer ,  you can turn the spindles on a la the,  as shown on page 89.)
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r) Evening out the spindles
L  Once  a l l  t he  sp rnd les  a re  rounded  and  tape red ,  use  a  spokeshave  to  even  ou t
thei r  sur faces.  Adjust  the spokeshave for  a very shal low cut .  Handle the tool  as you
drd the drawkni fe,  a lways work ing wi th the gra in (above) and reposi t roning the work-
p iece as necessary.  Form the tenons at  the bot tom ends of  the spindles wi th a kni fe,
referr ing to the anatomy i l lust rat ion opposr te.

jiii lIi ffi dr {il ffi tu lil tiJi ll, iiij i$ ,u {lr, itrj
1HO? Tt?
ShoV-made sizing gau6e
A ehog-made oizing qauge
allowe you to meaeure trhe
diamelers of chair  eVin-
dlee ae you ohape them.
Sore holes inlo a wood
ecrap, eizing Lhem accordinq
to Nhe sVindleo'  key diameters. Dnl l  a
'/,.,-inch-diameLer hole into the qaugeLo
check Nhe tenon aI Lhe boLLom end of Lhe
epindlee,  and a7/ , , - inch-d iameter  hale for  the
f ,oV end of  lhe opindles.You can a lso check a key
diameler  a long Lhe lenqlh of  the epindleo by bor-
inq a hole through Lhe qauqe and e l ipp ing Ihe b lank
intro f,he hole.Ihe blank is lhe correcl diamet,er when iL
jame in Nhe hole aI  Lhe appropr iate poin l  a lonq i to  lengf ,h.

Q Smoothing the spindles
r- .1 Use a hand scraper to g ive the spin-
d les a smooth f in ish.  Grasping the th ick
e n d  o f  t h e  s p i n d l e  i n  o n e  h a n d  a n d ,
bracing the th in end on a work sur face,
use your  other  hand to draw the scraper
along the sur face (above).  Work rn the
d r rec t i on  o f  t he  p ra rn  and  ro ta te  t he
sp ind le  f r equen t l y  t o  keep  i t  un i f o rm .

di d,

,r:

-/ -)t//
-'//

{,r-,2
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WINDSOR CHAIR

Eridge
2" x 10"x 35"

Eench
3 " x 1 0 " x 7 2 "

Foot bar

Adiuetment hole
Erace
1 '1 "x3 ' / 2 "x13 "

Pivoting arm
aeaembly

Pivoting
lag bolt

Leg
2 " x 4 " x 1 9 / 2 "

A SHAVIilG HORSE
The shaving horse grips stock securely
in place while it is shaped with draw-
knives and spokeshaves. Simple to
build, the typical shaving horse features
a bench, an inclined bridge, and a piv-
oting arm assembly. By stepping down
on the assembly's foot bar, you can lock
your workpiece in position between the
bridge and the assembly's crossbar.

To bui ld the version shown above,
start  with the bench, which can be
hewn from half a log 10 to 12 inches
in diameter, or cut to length from rough
3-by-10 lumber. Make the length of
the bench to suit your needs.

Next, cut the legs from 2-by-4
stock and attach them to the bench

with angled T half-lap joints, reinforced
by screws and braces tighil. CutIhe
two braces trom 2-by-4 stock to fit
between the leg's outside edges and
screw them to the legs. To bevel the
bottoms of the legs so they sit flat and
level,  set the shaving horse on a f lat
surface and butt a square board up
against al l  four sides of each leg to
mark cutting lines around them (page
79, above, /eft). Saw the bottoms of
the legs flat, then cut the tops of the
legs flush with the bench.

Next, saw the riser and the bridge to
size; the riser should be cut and bev-
eled so that the bridge is inclined at an
angle of about 15'to the bench. Locate
the r iser about 30 inches from the

back of the bench and screw it in place
from underneath. Then screw the bridge
to the riser (page 79, above, right) and
the front of the bridge io the bench.
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Next ,  bu i ld  the  p ivo t ing  arm.  The
assembly  cons is ts  o f  two arms,  a
notched cross bar,  and a foot bar
(right) The crossbar is joined to the
arms with through round mort ise and
tenons, whi le a br idle joint  connecis
the foot bar to the arms. Cut the arms
from 2-by-4 stock and bore two coun-
tersunk holes through each one for lag
screws. Make addit ional holes through
the arms above and below the f  i rst
so you wi l l  be able to adlust the posi-
t ion of the assembly later to accom-
modate thrcker stock. To oreoare the
arms for the bars, cut a round mor-
t ise through them at the top end and
a notch at the bottom.

Next,  cut the cross bar to length,
making i t  about 3 inches longer than
the width of the bench. Cut round
tenons in both ends and a V-shaped
notch in the middle of the bottom edge
to hold your stock. Set the crossbar
aside for now. Next,  cut the foot bar,
mak ing  i t s  leng th  tw ice  tha t  o f  the
crossbar to provide an octagonal-shaped
foot rest on each side of the arm assem-

bly. Cut dadoes in the foot bar to match
the notches in the arms, fit the pieces
together,  and reinforce the joints with
screws. With the foot bar attached. slio
the arm assembly under the shaving
horse and screw it in place with the

lag screws. Do not tighten the screws
immediately;  leave them loose enough
so you can slip the crossbar in place. Do
not glue or screw it, but leave the bar
free to pivot. Once it is connected to the
arms, f  in ish t ightening the lag screws.

PIVOTING ARM AS?EMELY

Lag screw

I
I
I

79



MAKING THE BOW AND ARM

-l- h. arm and bow of the sack-back
I Windsor anchor the chair's back-

rest, tying the spindles into a strong
and comfortable structure. The grace-
ful curves ofboth pieces are achieved
through steam bending, a process that
may well be the most challenging part
of making the chair.

The two essential elements of wood-
steaming are a steam generator and an
enclosed steamer. The version shown in
the photo at right and described on page

The arm of a sack-back Windsor chair
is extracted from a steaming jig with a
pair of tongs. The steaming process
leaves the wood pliable for about a

minute-long enough to bend the piece
around a form. Because of the intense

heat produced, always wear work gloves
when handling steamed wood.

ANATOMY OF A BOW AND ARM

83 is shop-made from ABS pipe. Be sure
to make the steamer longer than the bow
and arm, and seal it tightly to keep the
steam from escaping. Include a small
drain hole at one end and olace the
steamer on a slight incline, however, to
allow the condensed steam to run out.
Ifyou are using a gas-powered steam

source, it is safest to do your steaming
outside, If you are using green wood,
l5 to 20 minutes of steaming should
make the piece sufficiently pliable to
bend around a form. Air-dried lum-
ber requires twice as much steaming. It
will take about one week for a bent
piece of l-inch-thick stock to dry.
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PREPARING THE STOCK

1 Squarine the bow and arm
I

I  Drawkni fe the bow and arm roughly to
c , i z p  ( n a o p  7 4 )  l h o n  r r c . p :  h o n . h  n l a n p

to  scuare the o ieces and f la t ten thei r  s ides.
Secure the b lank between bench dogs on
you r  wo rkbench .  S ta r t i ng  a t  one  end  o f
the stock.  guide the p lane across the sur-
face to the other  end:  keep the sole of  the
tool  f  la t  on the workpiece and apply mod-
erate downward pressure (right). Planethe
a rm un t i l  i t  i s  I  by  I  i nches ;  f o r  t he  bow.
refer  to  the anatomy i l lust rat ion opposi te.

r )  Shaping the bow into a cy l inder
L Secu,ethe bow blank in  your  shaving horse and star t
shap ing  the  p iece  w i th  a  d rawkn i f e .  B rac ing  the  end  o f  t he
stock against  your  chest ,  drawkni fe the b lank in to a cy l inder
( le f t ) ;  work wi th the wood gra in throughout .  As shown in the
diagram opposi te,  make the f ina l  d iameter  of  the bow I  inch;
i t  should taper  down to I  inch star t ing about  B inches f rom
each  end .  As  you  work  on  the  th inne r  end  o f  t he  wo rkp iece ,
reposi t ion the b lank in  the shaving horse so that  less stock
extends out  f rom under the crossbar.  Swi tch to a spokeshave
to give the bow a smoother surface tinish (above), handling it
as you d id the drawkni fe.
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BENDING JIG

6

Securing the bow around the form
Once the workpiece has been suf f  ic ient ly  s teamed.  remove

i t  f rom the steamer (page 80)and p lace i t  on the bending 1 ig.
Al ign the middle of  the bow wi th the center  mark on the form
and  c lamp  the  s tock  t o  t he  m idd le  o f  t he  f o rm  by  tapp ing
wedges  i n  p lace .  Pu l l  one  end  o f  t he  wo rkp iece  toward  the
form f  i rmly and steadi ly  unt i l  i t  contacts the s ide of  the form.
Inse r t  a  dowe l  i n to  t he  ho le  i n  t he  base  and  tap  i n  a  wedge
to  secu re  t he  bow in  p lace .  Repea t  f o r  t he  o the r  s i de  o f  t he
workpiece (above).  Work quick ly  to complete the bend.

' l  Bui ld ing a bending j ig

I  Bu i l d  a  bend ing  t i g  l i ke  t he  one  shown
at left to bend the bow and arm of a sack-
back  Windso r  cha i r .  Cu t  two  p ieces  o f
%-inch plywood to the desired curve of the
bow and arm, then screw them together
to  make  the  fo rm.  Moun t  t he  f o rm  on  a
%-inch p lywood base and mark the center
o f  t he  f o rm  nea r  i t s  t op  edge .  Then  cu t
the stop b lock f rom hardwood and screw
i t  t o  t he  hase  and  ho re  t he  two  Z - i nch -
d iame te r  dowe l  ho les  i n to  t he  base .  The
space between the b lock and dowels and
the form should equal  the th ickness of
the workpiece p lus the wedges used to
q c . r r r p  i t  i n  n l a n p  F i n : l l v  n r o n : r o  t h o

dowels and wedges,  then c lamp the base
to a work surface.

Maintaining the bend with string
Tie a length of  s t r ing t ight ly  between the ends of  the bow

(above)and begin steaming the arm. 0nce the arm is  ready
for  bending,  you can remove the bow and bend the arm as in
step 2.  The st r ing wi l l  keep the bow bent  unt i l  i t  dr ies.
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WINDSOR CHAIR

A SHOP-MADE PIPE STEAMER
An economical and durable wood
steamer l ike the one shown below
can be fashioned from 2-by-4s and
4- inch-d iameter  ABS p ipe  and f  i t -
t ings, The device features support
racks inside the pipe and a remov-
able cap at each end for easy access.
The steam source is a water can con-
nected to the steamer by a length of
plast ic hose: the water in the can
is heated by a propane-f i red cooker.
(This setup should only be used out-
doors). The steam source should
have a removable, screw-type cap.

To build the steamer, start with a
lengh of schedule 80 ABS pipe longer
than the bow and arm. Cut i t  in half
and drill a series of holes through both
pipe halves to accommodate %-inch
zinc-coated machine bolts and nuts

as shown. These bolts wi l l  support
wood inside the steamer to prevent it
from lying in condensed water. (The
zinc coating will prevent the bolts from
staining the wood).  Dri l l  the holes
below the center l ine of the pipe to
provide room for the wood. Install the
bolts, using steel and rubber washers

on both sides to make an airtight seal.
Now glue both halves of the pipe to an
ABS T connector.  Dri l l  a %-inch drain
hole at one end to release moisture
and excess pressure. Then glue a
connector pipe cut from 1%-inch ABS
pipe to the spoui of the T connector.
Next,  cut a length of plast ic hose
that wi l l  connect the steamer to the
water can; the f  i t t ings required for
the water can end are shown above.
(The fittings for the steamer end of
the hose are identical, except that an
ABS end cap is used instead of the
water can cap; the end cap is glued
and screwed to the connector pipe.)
Make sure the f  i t t ings are air t ight.
Lastly, build a 2-by-4 frame to sup-
port the steamer. Nail a small support
block at one end so the steamer wi l l
rest on a slight incline and the excess
water wi l l  run out of the drain hole.

To use the steamer, carefully con-
nect the gas cooker to a propane
tank. Fi l l  the water can, attach the
cap and hose to it, and set the can on
the cooker. Secure the removable end
caps on the steamer, light the cooker,
and let  the steamer bui ld up steam.
(Caution: Do not let the steamer or
steam source become pressurized.)

STEAM 1OUKCE FTTTING (DETAIL)
Machirte nuL

y?u' (ineide eream

7[aeLtc hoae
to Iteamer

couplinq Kubber 1aokeL

Kemovable end cap

' '"(-"" aaa cooker
tanK
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MAKINGTHE SEAT

rla he seat of a sack-back Windsor
I chair is best cut from a single plank.

As shown in the photo at left, the blank
is roughed out by hand with a frame
saw or bowsaw. Then the seat is given
its basic shape using a variety of hand
tools-the edges are rounded over by a
drawknife (page 85), the top surface is
scooDed out with an adze and an
inshave (page 86),and some final touch-
es are etched with a veiner (page 87).

SEAT DIMENSIONS AND ANGLES

The final step is to bore mortises into
the seat for the legs, spindles, and arm
posts (page90). Asshown in the anato-
mv illustration below. the arm oost
mortises are the largest: % inch in diam-
eter; the leg mortises are % inch in diam-
eter, while the spindle mortises must
be drilled with a %-inch-diameter bit.
Refer to the diagram for the seat's
dimensions and for the location and
spacing of the mortises.
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A frame saw cuts a Windsor chair
seat blank from a pine plank.
The blank will be shaped later
with a variety of hand tools. It
could also be cut on a band saw.

OVERHEAD VIEW

'IDEVIEW

i
i<-13/a"

16"
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SHAPING THE SEAT

r) Rounding over the blank
L Clu^othe blank in a vise and use a drawknife to round over
i ts edges. To begin, smooth the circumference of the blank and
round over  i t s  unders ide ,  pu l l ing  the  drawkn i fe  w i th  the  gra in
(above, /eff); repositton the blank in the vise as necessary. lf you

1 0utl ining the top surface of the seat
I  Saw your seat  b lank f rom a p iece of
2-inchlhick pine (page 84), then outl ine
the area to be scooped out. Start by mark-
ing the center  of  the b lank 's  f ront  edge.
Next ,  mark a l ine 2k inches in  f rom each
s ide  o f  t he  b lank ;  t he  l i nes  shou ld  be  pa r -
allel to the front edge and 4% inches away
from i t .  Draw a curved l ine that  jo ins the
two s ide marks and paral le ls  the s ides and
back edge of the blank (lefil. Finally, draw
two  cu rved  l i nes  t ha t  connec t  t he  s i de
marks  and  the  cen te r  mark  a t  t he  f r on t
edge  o f  t he  b lank ;  t hese  l i nes  i nd i ca te
where the top sur face of  the seat  s lopes
toward the front edge and are represented
by the dot ted l ines in  the i l lust rat ron.

encounter a knot in the wood, cut around i t  gradual ly,  rather
than trying to hack through i t  with a single stroke. Then use the
drawknife to form the f lat  l ip on the top surface along the front
edge of the blank, angling the cut at about 40' bbove, right).
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Smoothing the seat
Secure the seat between two bench

dogs on your  workbench,  protect ing the
s ides  w i th  wood  pads .  S ta r t  w i t h  an
inshave to smooth the rough sur face le f t
by the adze.  Work ing f rom one s ide of  the
top sur face to the other ,  hold the inshave
w i th  bo th  hands  and  pu l l  i t  t oward  you ;
always follow the grain (righil. Use a con-
vex spokeshave, or travisher, to refine the
smoothness of the seat (photo. page 7 l).

n Dishins out the seat
<'

r . , l  Once the c i rcumference of  the seat
has been shaped,  rough out  the waste
from the top sur face us ing a gut ter  adze.
Wear ing steel - toed boots,  s tep on the
edges of  the b lank to hold i t  s teady and
chop out  the s i t t ing area f rom one s ide of
the outl ine to the other (lefi l . f ry to cuI
wi th the gra in,  us ing shor t  s t rokes.  Make
sure your  feet  are not  in  the path of  the
blade.  Cont inue unt i l  you have cut  about
% inch deep in the center  of  the seat  wi th
a gradual  s lope f rom the center  up to the
sides and f ront  and back edses.
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f, Shaping the lip
r- , f  The l ip at the front edge of the seat
has  a  s l igh t  downward  beve l .  Work ing
on one side of the seat 's front edge at a
t ime,  use  a  smal l  d rawkn i fe  to  cu t  the
l ip (r ight) .  For maximum comfort ,  the
t rans i t ion  be tween the  d ished ou t  Dor -
t ion of the seat and the bevels should be
smooth and gradual.  The same should be
true of the transi t ion between the bevels
and the f  lat  sect ion around the circumfer-
ence of the seat.  Finish smoothing the l ip
with a sookeshave.

Carving the channel
Use a %- inch veiner  to carve the chan-

nel that separates the seat's scooped-out
top surface from the f lat  sect ion around
its circumference ( lef t) .  This is a deco-
rat ive groove designed to sharpen the
t rans i t ion  be tween the  curved and f  la t
oortions of the seat.
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MAKING THE LEGS,ARM POSTS,AND STRETCHERS

tlt h. legs, stretchers, and arm posts of
I a Wndsor chair can be shaoed with

a drawknife, but many woodworkers
work with a lathe instead, using a story
pole for each componenl (page 52) as a

A hand brace fixed with a spoon bit
bores a mortise in one side stretcher
of a sack-backWindsor chair. The
mortise will house a tenon of the
middle stretcher. The mortise must
be angled; a spoon bit enables you
to start drilling the hole straight
for the first'/ inch before tilting the
tool to the correct angle.

guide to produce the turnings. Refer to
the illustration below for dimensions. and
use calipers to check key diameters as
the work progresses. Start by turning the
legs and the arm posts. But before you
can turn the stretchers. you have to bore
the leg mortises in the seat and test-fit
the legs in place. By measuring the exact
distance between the legs with the chair
test-assembled, the stretchers can be
sized with precision.

The tenons that join the pieces
together-at the top ends of the legs, the
bottoms of the arm posts, and at both
ends of the stretcheri-are tapered to
lock the tenons into their mortises.

ANATOMY OF THE LEGS, ARM POSTS, AND STRETCHERS
LEG

MIDDLE
5TRETCHER

SIDE
STRETCHER

Note: All dimeneione are
dia meters, etae pt wh e re
apeaified ao length.

ARM PO9T
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TURNING THE LEGS AND ARM POSTS
' l  Shaping the legs and arm posts

I

I  lVount  ine b lark between centers on
your la the and use a roughrng gouge to
p roduce  the  tu rn ing .  Re fe r  t o  t he  ana to '
my i l lust rat ion opposi te for  the locat ions
and d iameters of  decorat ive e lements l ike
heans and cnvpq Once vou are sat is f ied| u  U v v l J .  v | | ! v ,

wi th  t r e  t u rn rng ' s  shape .  f o rm  the  tape red
Ienon at  the appropr iaLe end ( r ighr) .  Or
the  l egs ,  as  shown ,  t he  t enon  shou ld  be
2 , /  i nches  l ong ,  t ape r i ng  f  r om 1  i nch  to
, / '  nch in  d iameter .  Make the arm post
tenons  1  i nch  l ong ,  t ape r i ng  f rom / , ,  I o
/ ,  l nch  i n  d iame te r .  F rna l l y ,  t u rn  a  shaL
Inw  p roove  on  each  l ps  t o  i nd i ca te  t he
locat ion of  the st retchers;  th is  groove wi l l
dou  b le  as  a  deco ra t i ve  e lemen t .

r )  Smoothing the turn ings
Z  R . rou .  t he  roo l  r es t  and  f  o l d  a
n iece  o f  80 -s r i t  sandnaoe r  i n  t h i r ds  t o
p reven t  t he  pape r  f  r om s l i pp ing .  Sw i t ch
on  the  l a the  and  ho ld  t he  pape r  aga ins t
t he  tu rn ing .  Work  w i t h  t he  g ra in  a long
t h p  l p n o r h  n f  i h p  n i p c o : c  m r r n h  2 q  n n q -

s ih le  / i e f l )  be inp  ca re f r r i  no t  t o  ro r ,nd
ove r  t he  deco ra t i ve  e lemen ts  on  the
c t n n k  s i o n  q : n d i n o  n p r i ^ f , ; ^ ^ i l , ,  + ^  ^ - ^
J L U L ' \ .  u ' u p  p u r r U U l L c l l y  L U  P r s -

ven t  bu rn rng  the  wood .  Work  w i t h  p ro -
o r o q q i v o l v  f i  n p r  n : n p r c  ,, , , , , ,  r * Y - , - .  i t o p p l n g  w n e n
you reach 224 gr iL
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TURNING THE STETCHERS
' l  Marking the leg and spindle

l -

I mortises on the seat
Before you can turn the st retchers,  you
need to bore the leg mort ises in to the
seat ,  test - f i t  the legs in  the mort ises,  and
measure the d is tances between the legs.
Star t  by making a template of  the seat
f rom l - i nch  ha rdboa rd ,  re fe r r i ng  t o  t he
anatomy i l lust rat ion on page 84 for  the
dimensions of  the seat  as wel l  as the loca-
t ion and s ize of  the leg and spindle mor-
t ises.  Dr i l l  a  hole through the template at
each mort ise mark,  then set  the seat  on a
work sur face,  posi t ion the template atop
it, and mark theholes (right).

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

I

t
t
I

I

I

I

I

I

t
I

t
I
I
I
I

r) Drill ing the leg mortises
t ^ ,
4,-  Clamp the seat  down and f  i t  a  hand
brace wi th a spoon b i t  the same diameter
as the smal l  end of  the leg tenons.  Use a
stra ightedge and a s l id ing bevel to help
you  d r i l l  t he  compound-ang le  ho les .  Th i s
wi l l  enable the legs to splay out  f rom the
side of  the seat  at  the proper angle and
be angled-or raked-toward the front or
back of  the chai r .  Posi t ion the st ra ight-
pdsp anrnqq fhc  cp : f  a i  t f___.  _.  . , te  correc l  sptay
ang le  o f  105 " ,  o r  15 ' f r om the  pe rpend i c -
u lar  (page B). fhen adjust  the s l id ing
bevel  to  the requi red rake angle,  which is
I  00"  for  the f ront  leps and I  I  5"  for  the
rear  less.  or  l0o and ?5 '  f  rom ver t ica l .
Posi t ion the s l id ing bevelon the st ra ight-
edse Then center  thp h i t  on the mort ise
mark  and  beg in  d r i l l i ng ,  keep ing  the  hand
brace paral le l  to  the st ra ightedge and the
bi t  l ined up wi th the s lope of  the bevel
(lef). Repeat the procedure to bore the
remain ing leg mort ises.
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Tapering the leg mortises
Once al l  the leg mort ises have been

dr i l led.  remove the spoon b i t  and insta l l
a  tapered reamer.  This device wi l l  g ive
the leg mort ises a tapered shape that
ma tches  the  con i ca l  shape  o f  t he  l eg
tenons ,  l ock ing  the  l egs  t o  t he  sea t .
Secu re  t he  sea t  i n  a  v i se ,  t hen  tape r
each  l eg  mor t i se ,  s teady ing  the  hand
brace against your chest (above). Period-
ica l ly  test - f  i t  the legs in  thei r  mort ises,
reaming  the  ho les  un t i l  t he  f  i t  i s  snug .

,{ Checking the splay and rake of the legs
r+ Testjit the front less in their mortises
and check  whether  the i r  sp lay  and rake
angles are uniform. To help you gauge the
rake angle, place a straightedge across
the  legs ;  the  board  shou ld  be  per fec t l y
l a v o l  / l p f f )  R o n c a f  f n r  t h e  r o : r  l o o c  l f

any  o f  t he  ang les  a re  o f f  s l i gh t l y ,  you
can  comDensa te  f o r  m ino r  i naccu rac ies
when  the  t ime  comes  to  t u rn  and  i ns ta l l
thp  c i rc inhcrs  (naoe Q2)

\ F v b v  r 1 r '
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f, Sizing the side stretchers
.-,1 Set the seat-and-leg assembly on a work surface and mea-
sure the d is tance between the f ront  and rear  legs on one s ide
(above), aligning your tape measure with the stretcher grooves
you turned in s tep 1.  Repeat  on the other  s ide of  the seat .  To
the  l onge r  o f  t he  two  measu remen ts ,  add  1% inches  fo r  t he
tenons  a t  each  end  and  an  add r t i ona l  %  i nch  to  ho ld  t he  l egs
in tension when the chai r  is  assembled.  By s iz ing both st retch-
ers according to the longer measurement ,  the rake angle of  the
two  l egs  w i l l  equa l i ze .

I Turning and sizing the middle stretcher
/  S ince  the  m idd le  and  s ide  s t re t che rs
are assembled before being g lued to the
legs,  you cannot  determine the length of
t he  m idd le  s t re t che r  by  measu remen t .
Instead,  ca lculate i ts  length.  Star t  by cut-
t i ng  a  b lank  seve ra l  i nches  l onge r  t han
you  need  and  tu rn  i t  on  you r  l a the ;  use
the i l lust rat ion on page 88 as a guide.  To
determine the st retcher 's  length,  secure i t
i n  a  v i se  and  mark  i t s  m idd le .  Then  mea-
sure the d is tances between the f ront  legs
and  then  the  rea r  l egs ,  a l i gn ing  you r  t ape
wi th the turned st retcher  grooves;  add the
resu l t s  t oge the r  and  d i v i de  by  two .  Add
another 2/, inches for the tenons and %
inch to prov ide the proper amount  of  ten-
s ion.  Adjust  a set  of  ca l ipers to one-hal f
your  grand tota l  and mark of f  th is  d is tance
from the center mark to each end (right).

Cut  the st retcher  to length and turn a
tenon at  each end.

fi Turning the side stretchers
\ , f  Cut  the  s ide  s t re tcher  b lanks  to  length  and mount  one
between centers on your lathe. Shape the piece with a rough-
ing gouge, referr ing to the anatomy i l lustratron on page 88 for
key diameters. Finish by turning the tenons at the ends with a
sprndle gouge (above). Repeat for the other side stretcher.
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Q Assembling the stretchers
J Spread glue in the mort ises in the side
s t re tchers  and on  the  midd le  s t re tcher
tenons .  Inser t  the  tenons  in to  the i r  mor -
t ises and press the pieces f  rrmly togeth-
e r  b y  h a n d .  T h e n ,  h o l d i n g  t h e  m i d d l e
stretcher f  i rmly, tap the back of the side
stretcher mort ise with a dead-blow ham-
mer  to  seat  the  tenon f  u l l y  in  the  mor -
tise (right). Turn the assembly over and
repeat the procedure. Make sure the side
stretchers are both al igned in the same
vert ical  and horizontal  planes.

Drill ing the middle stretcher
mortises in the side stretchers

To determine the angle of the mort ises to
be dr i l led  in  the  s ide  s t re tchers  fo r  the
middle stretcher, you have to measure the
angle formed by the legs at one corner of
the  cha i r .  Once the  midd le  s t re tcher  i s
ready, place a straightedge on the work
surface along one front and rear leg of the
cha i r ,  and another  a long the  f ron t  legs .
Adjust a sl id ing bevel to the angle formed
by the two boards (left). Secure the side
stretchers in a vise and bore each hole
wi th  the  hand brace and sooon b i t
(nhnfn neop RR)
t r , e . v t
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ASSEMBLING THE CHAIR

i\ lthough the stretchers are glued to
A the legs and the legs are glued to the
seat in separate steps, these procedures
must be completed in quick succession
for the chair to be symmetrical and well
balanced. To make glue-up go easier,
test-fit all the joints and correct any ill-
fitting ones, then label the legs before
applying any glue to the pieces.

Once the legs are fixed to the seat, the
top ends of the legs are kerfed and
wedges are inserted into the cuts to rein-
force the joints (page 96).The arm posts
are installed next, then the arm is set in
place, fastened to the arm posts with
round mortise-and-tenons. The final
steps of the assembly are installing the
spindles and the bow (page 9B).
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GLUING THE LEGS AND STRETCHERS TO THE SEAT

Once the stretchers have been glued
to the legs and the legs fixed to the
seat, it is time to trim the legs to the
same length. The technique shown
above involves cutting four wood
blocks from a single board, then
notching one of them to fit around a
Ieg. Place theblock around the first
Ieg to be cut, then, holding the leg

firmly with one hand, cut it to length
with a flush-cutting saw. Once the

first leg is trimmed, remove the
notched block and replace it with
one of the remaining blocks. Position
the notched piece around the next
leg and cut it. Continue in the same
way until all four legs are cut.

1 Drill ing the stretchel mortises in the legs
I Wit fr  the chair  test-assembled, posrt ion the side stretchers on the Iegs and
mark their  locat ions. Then remove the legs from the seat and secure one in a vise.
Because the legs are raked to the front and back of the chair, the stretcher mortises
in the legs must be angled. Adjust a sl id ing bevel to the correct angle, referr ing to
the anatomy i l lustrat ion on page 73. For the front legs the angle is 15" from the
vert ical ; forthe rear legs, i t  is 20".  Instal l  a spoon bi t  in a hand brace, set the sl id-
ing bevel on the benchtop, and keep the brace al igned with the bevel blade as you
drill each mortise bbove),
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r) Gluing up the legs and stretchers
L Iest l i I  the less and stretchers
together ,  then spread g lue  on  the
s t re tcher  tenons  and in  the i r  cor re -
sponding mort ises in the legs. Working
on a flat surface, fit the pieces together;
use  a  dead-b low hammer  to  seat  the
tenons f  ul ly in the mort ises (above).

Q Gluing the legs to the seat
r- ,1 Since the leg tenons wi l l  protrude
beyond the top surface of the seat when
you dr ive them into their  mort ises, set
the seat upside down on wood blocks on
your work surface. Fi t  the legs into their
mort ises by hand, then f  in ish the job with
the dead-blow hammer (left).
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1l Kerling the leg tenons for wedges
-t The leg tenons in the seat are wedged,
t ightening the joints and ensuring that the
tenons w i l l  no t  loosen.  Ker f  the  tenons
by str ik ing a f  i rmer chisel  with a hammer;
to avoid spl i t t ing the seat,  or ient the slots
so  they  are  perpend icu la r  to  the  gra in
of the seat tighil. Cut the kerfs to a depth
sl ight ly below the top of the seat.

f, Tapping in the tenon wedges
r-,1 Cut hardwood wedses to f it into the
ker fs ;  make them the-same width as
tenons,  but  a few inches longer,  and no
th icker  than Yo inch at  the broad end.
Coat the wedges with glue and drive them
into the s lots  as far  as they wi l lgo wi th a
hammer (below). Let the glue set, then
trim the wedges even with the end of the
tenons us ing a f lush-cut t ing saw. Next ,
use  a  w ide ,  sha l l ow  ca rv ing  gouge  to
s l ice the tenons f lush wi th the sur face of
the seat; strike the gouge with a wooden
ma l l e t  ( i nse t ) .  F ina l l y ,  t r im  the  l egs  t o
the same length (photo, page 94),
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INSTALLING THE ARM

r) Boring the mortises for the arm posts
L Clamo the arm to a work surface with
a  backup board  under  the  s tock  to  p re-
vent tearout.  To guide you as you dr i l l  the
mort ises in the arm, adjust a sl id ing bev-
el  to the same rake angle used to bore
the arm post mort ise in the seat.  Using a
hand brace f i t ted with a spoon bi t ,  start
d r i l l i ng  the  mor t i se  w i th  the  too l  a t  a  90"
ang le  to  the  sur face .  Then t i l t  the  brace
back ,  keep ing  i t  a l igned w i th  the  beve l
blade to control the rake angle (right); Ihe
splay angle can be eyebal led by referr ing
to the arm post. Once both mortises are
bored, taper them as you did the leg mor-
tises in the seat (nase 91).\ r s b e  r

1 Marking the arm post
I mortises on the arm
Instal l  the arm posts as you did the legs,
referring to the anatomy illustration (page
73) f or Ihe angles at wh ich the posts splay
out to the sides and rake to the front of
the  seat .  Dr i l l  the  compound-ang le  mor -
tises for the posts in the seat, then set the
oos ts  in  o lace .  Once the  adhes ive  has
set ,  pos i t ion  the  arm on the  pos ts  and
mark  the  loca t ion  o f  the  pos t  tenons  on
the arm ( lef t) . f ,Aake sure there wi l l  be
at least Y, inch of sol id stock al l  around
the  ho les ;  repos i t ion  the  arm and the
posts, if necessary.
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INSTALLING THE SPINDLES
' l Marking the center spindle
I location on the arm
Dr i l l  the  sp ind le  mor t i ses  in  the  seat ;  a l l
these holes are at 90" to the seat surface.
Then f i t  the arm onto the arm oosts and
insert  the center spindle into i ts mort ise
in the seat.  Adjust the posit ion of the arm
posts  and arm,  i f  necessary ,  un t i l  the
assembly is symmetr ical .  Then holdtng
the center spindle against the arm, mark
its location on the top face (right).

r) Marking the remaining
L spindle locations
Adjust a set of  cal  i  pers to the d istance
between the  center  so ind le  and the
adjacent ones (page 73) and mark their
locations on the arm (below). Repeat for
the  remain ing  long sp ind les .  Mark  the
short  spindles so the gap between them
and the arm oosts is eoual.
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Q Boring the spindle
r-J mortises in the arm
Clamp the arm to a work surface, center-
ing  a  backup board  under  the  ho le  you
wi l l  be  dr i l l i ng .  A lso  ins ta l l  a  spoon b i t  in
a  h a n d  b r a c e  a n d  a  s m a l l c l a m o  o n  t h e
edges o f  the  s tock  in  l ine  w i th  the  ho le
mark to prevent the wood from spl i t t ing
as  you dr i l l .  Ad jus t  a  s l id ing  beve l  to  the
backward slant of  the spindles, place i t
on  the  tab le ,  and a l ign  the  b i t  w i th  the
bevel blade to bore the holes (rueht).

Gluing the arm posts and
spindles to the seat

S l ip  the  sp ind les  in to  the i r  mor t i ses  in
the arm. The bottom ends of the spindles
shou ld  be  a l igned so  9  to  10  inches  o f
each long spindle extends above the arm;
shave the spindles to improve the f  i t ,  i f
necessary. Next, glue the arm posts to the
seat.  Spread some adhesive on the spin-
dle tenons and in their  seat mort ises, and
on the top ends of the arm posts and in
their  mort ises in the arm, then f i t  the spin-
dle assembly onto the seat (/eft). Use a
dead-blow hammer to tap the arm between
each o f  the  sp ind les  to  seat  the  sp ind le
and arm oost tenons fullv in their mortises.

o o o o o
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WINDSOR CHAIR

f, Wedging the arm posts and shoft spindles
r.,/ The too ends of the short spindles and both ends of the arm
posts are wedged in their mortises. Starting with the chair right-
side up, chisel  kerfs into the top ends of the short  spindles and
arm posts, making the cuts perpendicular to the wood grain of the
arm, then tap a wedge into each cuI (left); follow the same proce-
dure used for the leg lenons (page 96).furn the chair over and
repeai to wedge the tenons at the bottom ends of the arm posts
hbove). Trim the wedges and tenons flush with the seat surface.
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INSTALTING THE BOW

1 Markine the bow ends on the arm
l -

I  Posit ion the bow on the arm and soin-
dles so i ts ends extend below the arm by
the same amount on both sides. To hold
the bow steady while you mark its location
on the  arm,  th read i t  in  and ou t  o f  the
spindles (r ight) .  Dri l l  a hole at each
marked point,  center ing the bi t  between
t h p  p d o o c  n f  t h p  a r m  T h o n  i a n p r  i h p

holes (page 9l)  to ensure a snug f i t .
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r) Boring the center spindle
Z- mortise through the bow
Mark  the  loca t ion  o f  the  center  sp ind le
on the bow, then dr i l l  a hole at your mark,
using a hand brace and spoon biI (right).
Angle the hole to match the slant of  the
so ind  le .

Q Drill ing the remaining spindle mortises
r-J Referr ing to the anatomy i l lustrat ion
on page 73, use a penci l  and a set of
ca l ipers  to  mark  d r i l l i ng  po in ts  on  the
bow for the remaining spindles (below).
Then dr i l l  the  ho les .
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WINDSOR CHAIR

/l Gluingthe bow to the arm and spindles
' t  Spread glue in the spindle mort ises in
the bow and in the mort ises for the bow
in the arm, Fi t  the bow in posit ion, tapping
down along its lengh with a mallet to seat
the piece fully (ilghil. Install wedges in
the top ends of the spindles, repeat ing the
procedure  used fo r  the  shor t  sp ind les
@age 100. Make sure the kerfs are per-
pendicular to the grain of the bow. Trim the
wedges and spindles f  lush with the bow.

f, Wedging the ends of the bow
r. , l  Once the g lue secur ing the bow has
cu red ,  f i n i sh  assemb l i ng  t he  cha i r  by
wedg ing  the  ends  o f  t he  bow.  Se t  t he
chair  upside down on a work sur face,
c lamp ing  down  the  a rm so  the  ends  o f
the bow extend of f  the table by a few
inches .  Then  ke r f  t he  ends  o f  t he  bow
and  g lue  i n  wedges ,  t app ing  i n  each
one wi th a hammer (below).
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rl- he traditional finish for Windsor
I chairs is milk paint, which is thin

enough to allow wood grain to show
through. You can buy the paint in pow-
dered form and mix it with water or
make your own by following the recipe
presented below. The blend provided
was used in colonial times as an interi-
or wall paint, which yielded a flat, lus-
terless finish that can be stained, oiled, or
waxed once the surface is dry. To pro-
duce a semigloss sheen, egg whiteican
be added to the recipe. Their use has a
long tradition in painting; egg tempera
paints were used by some of the great
Renaissance masters.

The ability of milk paint to produce
a finish that is both durable and mois-
ture-resistant is somewhat of a mystery,
but it is known that a chemical reaction

occurs between the lactic acid in the milk
and the lime, which is a base; lime is
not simply added as a thickener. Skim
milk is used because the fat in whole milk
interferes with the curing process, reduc-
ing the paint's durability. Buttermilk or
the whey from cheese-making were tra-
ditional substitutes for whole milk.

A milk paint finish is beingbrushed
onto a sack-back Windsor chair.

The transparency of milk paint, com-
pared to other paints, along with its

tendency to vary slightly in hue across
a surface, complements the hand-

sculpted contours of the Windsor chair.
The dark green shown at right is a

traditional color for Windsors.

PREPARING A MILK PAINT FINISH

Combining and applying the ingredients
To make aboul 2 quarts of milk paint, wear gloves and pour 3
cups of skim milk into a container (above).  Sprinkle 2 ounces
of slaked l ime into the mi lk and mix for 3 minutes. Then st i r  in
16 ounces of plaster of Paris.  Add color ing, such as art ist 's pig-
ments or earth pigments used for coloring cement, or powdered
cha lk  l i ke  the  k ind  used in  cha lk  l ines .  To  th icken the  so lu t ion ,

add more plaster of Paris.  Test the paint on a scrap piece and
let i t  dry.  To deepen the hue of the f in ish, add more color ing.
Let the paint s i t  for t  hour,  then brush i t  on, st i rr ing frequent-
ly.  Since milk paint raises the grain of the wood, sand the sur-
face lightly between coats for a smooth finish. Add a thin layer
of varnish, shel lac, oi l ,  or wax to protect the f  in ish.
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Made from mahogany with a clear lacquer finish, the
Queen Anne secretary shown at left marries elegance
with usefulness, crowning a slant-top desk with a book-
case to create a single, striking piece of furniture.

t
t

QTIE,EN A]\TNE SE,CRETARY

-l- h. secretary, a bookcase and
l- slant-top desk combination,

evolved in Biitain and America in
the 18th Gntury and has been pop-
ular ever since. By setting a book-
case atop a slant-top desk, the
secretary embodies the close rela-
tionship between books and writ-
ing. Until the 19th Century, books
were an expensive and sometimes
rare commodity to be treasured.
A secretary offered an ideal way to
keep a precious collection safely
behind glass, only an arm's reach
away. The QueenAnneversion fea-
tured in this chapter is more elegant
than the stolid furniture that hall-
marked the 17th Century, but it is
less ornate than some of the incar-
nations that followed it, such as Chippendale-style secretaries.

The desk half of the piece has several useful features. The
veneered fall-front can be lowered to become a large writing
surface and reveal the "pigeonhole" unit. This network of
dividers, compartments, and drawers served as a primitive
precursor to today's laptop computers. Completely portable,
the unit enabled clerks in bygone days to take their offices and
information with them when traveling. You can adapt the
pigeonhole design shown on page 108, adding or removing
compartments, adjusting their spacing, or incorporating more
drawers to fit your needs.

The weight of the fall-front in the secretary
shown above is borne by a pair of supports called
Iopers. In the down position, the front becomes
a leather-Iined writing surface. The removable

pigeonhole unit is set atop the desk unit.

The veneer applied to the fall-front (page 121) adds a dec-
orative flair to the desk, becoming the focus of the entire piece.
The secretary shown opposite uses bookmatched veneer, but
other attractive options are shown on page 124. Ifyou plan to
do a lot ofveneering, consider buying a vacuum press (page
124); otherwise, use a shop-made veneer press (page 125).

The design and construction ofthe base (page 128) and
crown molding (page 134) may appear complicated, but the
time-tested methods presented are not difficult to master and
are important to accommodate the inevitable wood move-
ment at these wlnerable locations.

Another usefi.rl component of the
desk is the lockable lid. This safe-
guards the contents ofthe pigeon-
holes, while providing a quick way
to hide clutter behind the fall-front.

Both the desk and bookcase
derive much of their strengh from
half-blind dovetails. Cutting these
joints by hand (page 109) is time-
consuming, but well worth the
effort, considering the hand-crafted
appearance you will obtain. The
drawers can be made with through
dovetails cut with a commercial jig
and a router (page 116),and the end
grain of the tails hidden with false
fronts. You can also use half-blind
dovetails to attach the drawer fronts,
thereby dispensing with false fronts.



ANATOMY OF A QUE,EN ANNE, SECRETARY
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DESK UNIT 109) ToP
Jotned Lo eidee wiLh
half-blind dovetaile

Top of drawer seation
Front edqe to hin4ed to fall-fronL:
ende ftt tnto qroove in carcaee etdee

Duet frame (page 112)
9upporLe drawer. AaEembled
wtth plaLe jotnta; etde ptecee fiL
tnT,o qrooveg tn carcaoe aideo

Loper (page 115)
9upporte fal l- front when tn down poeitron.
Dowel 4lued tnLo tnatde face altdea tn elot
in loper houeinq: ptece jotned Lo fronL end
with eltdinq doveLail conceale end qrain

Loper houeing
Featuree slot Lhat. qutdee loper;
t.op edqe ftte tnto qroove tn under-
etde of drawer eectton Lop

Eack panel
Ftl,e tnto rabbete cut alonq back
ed7ee of carcaae panele

Leather inlay

Drawer divider
Aaeembled and fixed
to dustframe below

9ide
Joined to
top and
bottom
with half-
blind dove-
tailo

Ease
(pase 12o)

Fall-front (page 122)
Hin4ed Lo Lop of draw-
er eecLion; servee ao
wntin4 eufface in down
poetLton. 0utetde face
ie veneered; tneide face
featurea leaLher inlayEottom

Joined Lo aidee wil,h
half'blind dovetatla

Layered
base
molding Eracket

feet
Olued 1,o
moltiinq

Drawer bottom
FiLg tnto 7roovee rn

False front
Olued Lo
drawer front

front, back, and eidee Front
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, he major compoucuts of the Queen
. Anne secretary are shorvr.r in explocl-

ed forrr in this section. The most elab-
orate part-the desk rmit (poge 106) is
essentially a carcase lvith drawers, a f-all-
fi 'ont and an opening fbr the pigeonhole
unit. All the corner joints fbr the carc.lse,
the bookcase, ancl the drarvers are dove-
tailed. The drarvels are supported b,v dust
fl'arres attaclieclto the sicles. To allorv for
nrlrlcl n"ror,etr-tent as a result of changes in

QUEEN ANNE SECRETARY

huuridity, the frames are glLred to the
sides only near the front; screu,s driven
through elongated holes reinforce this
connection. The fall-front is flxed to the
unit u,ith butt hinges. To ease the strain
on the hinges when the fall-front is let
down, a pair  of  boards, cal led iopers,
slide out to provide support.

The bookcase (below)is another sol-
id-panel cal'case with shelves, a back pan-
el, and crown molding. The shelves are

ftrll,v adjustable; the,v sit on pins that can
be inserted at any height in the sides.
The glass doors that grace the bookcase
ancl protect its contents are hinged to
the side panels.

The pigeonhole unit (pnge 108) is a
srraller carcase ll ith three drau,ers and a
series of i,ertical dividels. The unit rests
atop the dralver section of the desk, lvith
str ips of molding conceal ing the gap
betleen the trvo.
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BO0KCASE (page 130) ToP
AtLached Lo bookcaee
wiLh wood butLone

Layered crown moldinq (page Ea)

Eack rail
Tenone aL ends ftt tnLa morLteee tn etdee. Face
i a  n rn- r  o1  r .n  a r rn rymn4af  e  wood bu f  tonofor
Lop; boLLom edge te rabbeted for back panel

Eack panel
FitE tnLo rabbeLe cuL along

fl $f-;- 
-S5 

back ed7eo or carcabp paiet,

Front facing rail
Frovidea baEe for moldin4;
joined to sidea with plaLe jointe

Shelf
eupporE
Ftte tnto
aleeve tneert-
ed in hole
dnlbd in
etde panel

9ide
Jotned to
baltltam with
half 'blrnd
doveLaile

Bottom rail
Glued to back ed7e of bot-
tom panel; Lop edqe te rab'
beLed for back panel

Eottom
Jotned Lo eidee wiLh
half 'blind dovetatle

o o

o w

o o

o o

o u

BOOKCASE GLASS
D00R (page 135)

door frame

Rail
Tenone aL
ende fit. int.o
ett le morLteee
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QUEEN ANNE SECRETARY

CUTTING LIST

wwW
BUREAU: Fall Front

1 Panel

2  Ra i ls

2 Sti les

BUREAU: Carcase

2 Sides

1 Top

1 Bottom

I Back Panel

1 Writing surface

2 Lopers

2 Loper housings

6 Dust frame stiles

6 Dust frame rails

1 Cross rail

1 Drawer divider

1 Muntin

BUREAU: Base
1 Molding front

2  Mold ing  s ides

1 Molding base front

2 Molding base sides

1 Molding frame front

3,6 LO/4 29'l

% 2 % 1 4

lo 2% 33X

/o 17% 38

% 10,a 33)6
3/4 17U 33rA

/4 32Y' 37Y,

/, LT\A 32\A

lo 33/o 17

lo 331 17

lo 2 32y,

% 2 l3v,
31 4 r3y,

lo 2 15%

/ 0 2 5

% ,a 35%

/o ',4 I8%
3/o 3 35/o
,l 3 19',4

% 2 3 4

1 Molding frame back

2 lVlolding frame sides

6 Bracket feet

BUREAU: Deep Drawers

4 Upper front and back

4 Upper sides

2 Upper false fronts

2 Upper drawer bottoms

2 Middle front and back

2 Midd le  s ides

1 Middle false front

2 Lower front and back

2 Lower sides

1 Lower false front

2 Drawer bottoms

BUREAU: Shallow Drawer

2 Front and back

2 Sides

1 False front

1 Drawer bottom

BUREAU: Pigeonhole Unit

2 Top and bottom

B Dividers and sides

2 Drawer supports

6 Arches

3 Drawer fronts

3 Drawer backs

6 Drawer sides

3 Bottoms

B00KCASE: Carcase

2 Sides

I Top

1 Bottom

I Front facing rai l

I  Back rai l

I  Bottom Rail

1 Molding frame front

2 Molding frame sides

1 Molding front (bui l t  up)

2 Molding sides

1 Back panel

B00KGASE: Doors

4 Sti les

4  Ra i ls

1 Glass-stop molding

2 Glass panes

,l Bn 9y,
' lz lX 3t/"
\lz 3 8rl.
) 1 2 3 8

)lz 3 8%
' 1 2 8 8

3/o 8% 35/4
3 l  l r% 38

% 8Y, 32rA
3A 3Yo 33

% 3 31tt

% 2  31r l

% 2 3 6 b
,a  2  11

r% l% 3531

IU 1Y4 10%
y^ 29y, 323/o

"4 2 31%
31 2 I2'l

% % r 9 2
',4 l2'/* 275A

3t

3/

%

3A

3/

3A

ta

%
3l

3A

-/4

3A

3A

Y^

%

%

%

74

2

v

2 3 0
2 r7'l
3 8

4t5/a 15%

4\5/a 17

5 75'A
i5 16r t
5t'la 32%

5t ' / ro 17

6 32V
6t5Au 3231"

6t5/ ta 17

7  33%
3r% 16h

31Va 29\A

311ls 17

3% 29%

28% 16'i

81n 32tt

8Y, 10%

dadoea cut
acroao dividera

Drawer
Aaaembled with
rabbeta at front
and dadoea at
back; bottom
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rla he carcases of the desk unit and
I bookcase form the two main parts
of the secretary. In keeping with the twin
requirements of elegance and usefulness,
both pieces are assembled with one of
the most attractive-and sturdy-joints
available to the woodworker: the half-
blind dovetail. The steps shown below
and on the following pages feature the
connection between the too and sides
of the desk unit; but the sime proce-
dures apply to the joints at the bottom of
the both the desk and bookcase units.

Once the dovetails have been cut, you
can move on to making the dust frames
(page 112) and the loper housings. The
carcase is then assembled (page 113) and
the back panel is nailed in place (page
115).The final step, once the glue has
cured, is installing the lopers.

A plate joiner cuts a slot in the stile of a dust frame; a stop block damped in placeholds
the workpiece square to the tool. A wood biscuit and glue will be added to the semicir-
cular cut and then fitted into a mating slot in a rail. Quick and easy to make, the
resulting joint will be strong and invisible, enabling the frame to support a drawer.

CUTTING HALF.BtIND D()VETAILS

1 Marking the pins in the sides
I Once you have glued up the panels and
cut them to the right size, mark their out-
side faces with an X. Secure one of the side
panels upright in a vise, then set a cutting
gauge to about two-thirds the thickness of
the sides and mark a line across the end to
indicate the end of the tails. The line should
be closer to the outside than the inside face
of the panel. Adjust the cutting gauge to the
stock thickness and scribe a line on the inside
face of the side io mark the shoulder l ine
of the tails. Next, use a dovetail square to
out l ine the pins on the ends of the side;
the wide part of the pins should be on the
inside face of the panel (/eft). There are no
strict guidelines for spacing dovetail pins,
but for stock of the dimensions orovided on
page 108, I%-inch evenly spaced pins with
%-inch tai ls and a half-pin at each edge
will make for a strong and attractive joint.
To complete the marking, extend the lines
on the panel end to the shoulder l ine on
its inside face. Mark the waste sections
with Xs as you go.
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QUE,EN ANNE SECRE,TARY

r) Cutting the pins
L Leauingthe s ide panel  in  the v ise,
cut  a long the edges of  the p ins wi th a
dovetail saw (lef), working your way from
one panel  edge to the other .  (Some wood-
workers prefer  to  cut  a l l  the r ight-hand
edges f i rs t ,  then a l l  the le f t -hand edges.)
Hold the panel  s teady and a l ign the saw
blade just  to  the waste s ide of  the cut t ing
l ine;  angle the saw toward the waste to
avoid cut t ing in to the p ins.  Use smooth,
even st rokes,  a l lowing the saw to cut  on
the push st roke.  Cont inue the cut  just  to
the shoulder  l ine,  then repeat  to saw the
p ins  a t  t he  o the r  end  o f  t he  pane l .

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

a Chiseline out the waste
<

rJ  Set  the panel  ins ide- face up on a work suface and c lamp
a guide board to i t ,  a l rgnrng i ts  edge wi th the waste s ide of  the
shoulder  l ine.  Star t ing at  one edge of  the stock,  hold the f la t
s i de  o f  a  ch i se l  aga ins t  t he  gu ide  b lock ; t he  b lade  shou ld  be
no wider  than the narrowest  par t  of  the waste sect ion.  Wi th the
chisel  perpendicular  to  the face of  the board,  s t r ike the handle
w i th  a  wooden  ma l l e t ,  mak ing  a  t / e - i nch -deep  cu t  i n to  t he
wasle (above).  Then hold the chisel  bevel  up and square to the
end of  the board about  t /s  inch below the top sur face and peel

away a th in layer  of  waste.  Cont inue unt i l  you reach the scr ibed
l ine on the end of  the board,  then repeat  the process wi th the
remain ing waste sect ions.  Pare away any excess waste f rom
between the p ins,  complet ing work on one waste sect ion before
moving to the next .  Press the f la t  s ide of  the chisel  against  the
bo t tom o f  t he  sec t i on  w i th  t he  t humb o f  you r  l e f t  hand ;  w i t h
you r  r i gh t  hand ,  push  the  ch i se l  t oward  the  shou lde r  l i ne ,  shav -
ing away the last slivers of waste (insef). Then pare away any
waste f rom the s ides of  the p ins.
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Laying out the tai ls
Set the too oanel  outs ide- face down

on  the  work  su r face  and  sc r i be  a  shou lde r
i ne  the  th i ckness  o f  t he  s tock  f r om the

o n d  n f  t h p  u r n r k n i p n p  S p n r r r o  :  q r d p  n a n -

e l  n  a  h a n d s c r e w ,  t h e n  h o l d  t h e  p a n e l
t op -end  down  w i th  i t s  i ns rde  face  a l i gned
wi th the l ine on the top panel .  lVaking cer-
ta in t la t  the st ra ight  edses of  the boards
a r e  f l u s h ,  c l a m p  t h e  h a n d s c r e w  t o  t h e
b e n c h .  O u t l i n e  t h e  t a i l s  w i t h  a  p e n c i l
( r tght) . Ihen extend the l ines on Lhe panei
end  us ing  a  t r y  squa re .  Mark  a l l t he  was te
sect ion wi th Xs.

f, cutting the tails
r - , f  Use  a  dove ta i l  saw  to  cu t  t he  t a i l s
the same way you sawed the ptns (step 2).
Anglrng the board,  as shown at  le f t ,  ra ther
than the saw, makes for  easier ,  more accu
ra te .  cu t t i ng .  Secu re  t he  pane l  so  t he
r i sh t -hand  edges  o f  t he  t a i l s  a re  ve r t i ca l .
Saw smoo th l y  and  even l y  a long  the  edges
o f  t he  t a i l s .  s tonn ins  a t  t he  shou lde r  l i ne .
R e p o s i t i o n  t h e  p a n e l  r n  t h e  v i s e  t o  c u t
lhe le f t -hand edpes Onr^e a l l  the saw cuts
have been made,  remove the waste wi th
, a  c h i c . p l  : s  i n  c . i p n  ?  T n : v n i d  c n l i t t r n o

t he  t a i l s ,  r emove  abou t  ha l f  t he  was te ,
t hen  tu rn  t he  pane l  ove r  t o  ch i se l  ou t  t he
rema in ing  was te .
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MAKING THE DUST FRAMES

1 Dadoine the carcase sides
l -

I  U s e  a  r o u t e r  t o  c u t  l - i n c h - w i d e ,
%o- inch-deep rabbets  a round the  back
cdpe of  the carcase to accommodate
the back.  Then prepare the s ides for  the
dust  f rames.  The ends of  the f rames f  i t
in to s topped dadoes in the s ides.  To cut
the dadoes,  insta l l  a  %-rnch st ra ight  br t
in  your  router ,  set  the cut t ing depth to
I  inch.  and secure one of  the s ide pan-
e l s  i ns ide - face  un  to  a  wo rk  su r face .
Refer  to the anatomy i l lust rat ion on page
106 and the drawer measurements on
page 108 to out l ine the dadoes on the
stock,  then c lamp an edge guide to the
panel  so the b i t  wi l l  be centered on the
f i rs t  marked l ine.  Also c lamp a stop b lock
along the f ront  edge of  the panel  so the
dado wi l l  s top 2 inches shor t  of  the edge.
For each dust frame, rout a stopped dado
f rom the  back  edge  o f  t he  s i de  pane l
(above), stopping when the router base
plate contacts the stop block. Square the
ends  o f  t he  dado  w i th  a  ch i se l .
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r) Making and gluing up the dust frames
L Cut the p ieces of  the dust  f rames to length and dr i l l  e longated screw holes in  the
end boards;  to  a l low for  wood movement,  the holes should be longer and wider  than
the shanks of  the fasteners you wi l l  use to at tach the f rames to the carcase s ides.
Sand any f rame sur faces that  wi l l  be d i f f icu l t  to  reach af ter  g lue up.  Cut  a p late jo int
(photo, page 109) at each corner of the frames, assemble the joints with wood biscuits
and g lue,  then secure them wi th bar  c lamps,  a l ign ing the bars wi th the end p ieces and
protecting the stock with wood pads hbovd. Make sure the front end piece is recessed
by an amount  equal  to  the depth of  the dadoes you cut  in  s tep 1.  When making the
dust  f rame for the two narrower drawers,  inc lude the cross ra i l  (page J06) .
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ASSEMBLING THE CARCASE

1 lnstal l ing the drawer divider and loper housings
I -

I  Cu t  t he  l ope r  hous ,ngs  l o  s t ze  (page  J08 ) .  us rng  a  s l i d i ng
dove ta iL  t n  add  a  n iece  to  t he  f r on t  end  o f  each  one  to  h ide
the  end  g ra in .  Then  rou t  t he  , u , - i nch -w ide  s lo t s  i n  t he  hous -
i ngs  fo r  t he  l ope r  dowe ls .  Make  the  L -shaped  d rawer  d i v i de r
and  a t t ach  i t  t o  t he  c ross  ra i l  o f  t he  m idd le  dus t  f r ame  w i th  a
b i scu i t  l o tn I  ( above ,  l e f t ) .  CUI  ano the r  b i scu i t  s l o t  i n to  t he
m u n t r n  a n d  a  m a t c h i n g  s l o t  i n  t h e  t o p  d u s t  f r a m e  a b o v e  i t .

Nex t .  r ou t  g rooves  i n to  t he  unde rs rde  o f  t he  t op  pane l  and  top
face  n f  t he  r rnne rmos t  dus t  f  r ame  to  accommoda le  l he  l one r
h n r r q r n p s  S n r e a d  p l r r e  r n  r h e  s l o t s  a n d  p r o o v e s .  t n e n  f i t  t h eb ' " "  " '

d r r s t  f r a m e s  t o g e t h e r .  u s i n s  c l a r n n s  l o  s e c r r r e ' h e  d r a w e r
d i v i de r ,  t he  l ope r  hous ings .  and  the  f rames  i n  p lace .  P "o tec r
the  s tock  w i t h  wood  pads  and  use  a  t r y  squa re  t o  check  tha t
i h o : c . c . p m h l v  i c  c . n r r : r p  / s h n v p  r i o h f )

r) Fitt ing the sides and
L lustframes together
Work ing  on  the  shop  f  l oo r ,  sp read  g lue
: l n n o  i h p  p n r  r r p  l p n o t h  n f  l h p  c . r d p  n e n p l

d :dnpc  fn r  l hp  I nn  n :no l  O f  t he  d rawer
un i t ,  bu t  on l y  i n  t he  f r on l  2  i nches  o f  t he
dadoes for  the dust  f rames.  To a l low for
wood  movemen t ,  t he  rema in ing  l eng th  o f
t he  dus t  f r ames  w i l l  be  a t t ached  to  t he
q i d p c  r n r i t h  q n r p r n r q  l 2 1 i j 6 s  a n n . i . l ^  ^ . n ^ lL u j  i l , E ;  U l l t r  ) l u t r  p o l l t r l

outs ide face down on long wooc pads,  f  i t
t h e  d u s t  f r a m e s  i n t o  t h e i r  d a d o e s  a n d
screw them in p lace.  Fr t  the top panel  in to
i i c .  d : d n  n : r p f r r l l v  i r r r n  i h p : c q p m h l v  n n t n

i ts  back,  and set  the other  s  de panel  in
posi t ;on ( le f t ) .  Drve the rema'nrng screws
to  secu re  t he  dus t  f r ames  and  s ide  nane l

duet. frame Drawer

Top duoL
frame
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a Clamping the assembly
r .J  Crt  the back panel  to  f i t  in to the rab-
be l s  i n  Lhe  ca rcase  and  se t  i t  i n  p lace :  t he
pane l  w i l l  he ip  keep  the  assemb ly  squa re
as you t ighten the c lamps.  Protect ing the
s tock  w i th  l ong  wood  pads ,  i ns ta l l  f ou r
c amps across the f  ront  of  the assembly;
a l i gn  t he  ba rs  w i t h  t he  dus t  f r ames  and
top panel  of  the drawer uni t .  Repeat  the
n ro .esq  ac ross  l he  hack  o f  t ne  ca rcase
(r ight) .  Io  apply pressure to the center  of
+ h ^  + ^ ^  ^ - ^ ^ t  ^ t  - , , t  h ^ r , ^ , ^ ^ ^  + h ^
L  r t r  L U p  p c r q , .  p r c L c  d  L d u r  u u t v v u s i l  u r u

c lamps  w i th  a  sh im  i n  t he  m idd le .  T igh ten
the  c lamps  even l y  a  t t l e  a t  a  t ime .

Attaching the top and
bottom of the desk unit

Tes t - f i t  t he  dove ta i l s  j o rn rng  the  top  and
bc t tom pane l s  o f  t he  desk  un i t  t o  t he
sides:  correct  any over ly  L ignt  jor r ts  by par-
ing away waste wood wi th a chise .  Then
sn read  q l r r p  on  i hp  r - nn t : r ^ t i no  . , r  r r f , anp< ,  , and

t ap  t he  pane l s  i n  p lace  r s i ng  a  dead -b low
hammer and a wood b lock to d is t r ibute the
pressJre ( le f t ) .  fhe jo i r ts  should be snug
enough  to  make  c lamp ing  unnecessa ry .
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f l  Insta l l ins the back nanelr\
r - , /  Once the g lue has cured.  remove the
^ t - - ^ -  - ^ , . t  { ; , ,  + h ^  h - ^ t ,  6 2 6 p 1  l n  f h o  r a h _L  l d l l l p )  d l l U  l l A  L l l C  U d L n  p o r r u r  L U  L r r u  r o u -

bets around i ts  per imeter ,  dr iv ing a f in ish-
ing nai l  every 6 inches.  For  ext ra r ig id i ty ,
a l so  na i l  r he  nane l  t o  t he  dus t  f r ames  and
t n n  n r n p l  n f  t h p  d r a u r o r  r r n i t  l l c p  a  t a n p

' ne2q r r rp  t o  mekp  q r r re  vou  d r i ve  t he  na i l s
at  the correct  locat ions centered on the
oust f rames and panel (right).

INSTALLING THE L()PERS

Fitting the lopers in place
lVlake loper  b lanks as you d id the housings
(page lJ3) ,  g lurng a long-gra in p iece to
the  f ron t  end  w i th  a  s l i d i ng  dove ta i l .  Then
sl ide your  b lanks in to therr  s lots  between
t h e  h o u s i n g s  a n d  t h e  s i d e  p a n e l s .  a n c
mark them f  lush wi th the f ront  edge of  the
top  pane l  o f  t he  d ' awer  L ,n i t :  a l so  mark
the locat ion of  the housing s lots  on the
lopers.  Cut  the lopers to length and dr i l l  a
dowe l  ho le  i n to  each  one  i n  l i ne  w i t h  t he
slot  out l ine;  locate the hole so the f ront
edge of  the fa l l - f ront  wi l l  pro lect  aboul  2
to  3  i nches  beyond  the  l ope r  when  i t  i s
f  u l l y  ex tended  ( l e f t ) .  Cu t  t he  dowe ls  1 l
inches long,  then spread g lue in  the dowel
hn lec  S l i dp  l he rnne rs  I n l o  t he i r  s l o t s  and
i a n  t h o  d n r n i p l c  i n  n l : n p

1 1 5



MAKING THE DRAWERS

The desk unit drawers are assembled
with through dovetails, then a false front

is glued to the drawer front to conceal
the end grain of the taik. The chamfer

cut around the perimeter of the fake
front shown above recalls the traditional

practice ofbeveling the ends and edges
of veneered drawer fronts, which pre-
vented the veneer from being torn off

when the drawer was opened and closed.

GLUING UP THE DRAWERS

1 Routing the through dovetail ioints
I Size the drawer parts to fit their openings in the desk unit,
then join the boards with dovetails, cutting the pins in the front
and back of the drawer, and the tai ls in the sides. To cut the
dovetails with a router and the jig shown above, screw the pin-
and tail-board templates to backup boards, then secure one of
the tail boards (drawer sides) end up in a bench vise. Protecting
the stock with a wood pad, clamp the tail template to the work-
piece so the underside of the template is butted against the
end of the board. Also clamp a stop block against one edge of
the drawer side so the iai ls at  the other end and in the other

drawer sides will match. Install a top-piloted dovetail bit in the
router and cut the tails by feeding the tool along the top of the
template and moving the bit in and out of the jig's slots (aboue,
left). Keep the bit pilot pressed against the sides of the slot
throughout. Repeat to rout the tails at the other end of the board
and rn the other drawer sides. Then use the completed tails to
outline the pins on the drawer fronts and backs. Secure a pin
board in the vise, clamp the pin-board template to the board
with the slots aligned over the outline, and secure the stop block
in place. Rout the pins with a straight biI (above, right).
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Tail-board
template
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r) Preparing the drawers
L tor bottom panels

The bot tom of  each desk uni t  drawer f  i ts
i n to  a  g roove  a long  the  i ns ide  o f  t he
drawer.  Dry f i t  the par ts  togeiher .  then
c lamp  the  un i t  secu re l y ,  p ro tec t i ng  t he
stock wi th wood pads and a l ign ing the
clamp bars wi th the f ront  and back.  F i t  a
router  wi th a p i lo ted three-wing s lot t ing
c u t t e r  a n d  m o u n t  t h e  t o o l  t n  a  t a b l e .
Ad just  rhe br t  herght  to  cul  the groove
/ ,  inch f  rom t l 'e  drawer 's  bot tom edge.

Q e i  i h o  d ' r z u t a r  r i o h l  q i d p  r r n  n n  t h p  t : h l p

a n d ,  s t a r t i n g  a t  t h e  m i d d l e  o f  o n e  s i d e ,
feed t t  e  s tock in to the cut ter  against  the
d i ' ec t ron  o f  b i t  r o ta t ron .  Keep  ng  the  p i t o t

bea r rng  bu t ted  aga ins t  t he  wo rkp iece ,
feed the drawer clockwise (right). Continue
p  vo t i ng  t he  d rawe 'on  the  tab le  un l i l  you
return to the star t ing point .  Use veneered
plywood for  the bot tom and cut  the panel

t o  f i t  t he  open ing .

Q Glu ing and c lamping the drawers
r-J For  gtue Lrp.  make fou"  wood pads as
lonp  as  t he  he rsh t  o ' t he  d rawers  and  cu t
sma l l  no t ches  i n  t he  pads  so  they  on l y
con tac t  t he  t a r l s .  Sp read  a  t h i n ,  even  l ay
e r  o f  g l ue  on  a  I  t he  con tac t rng  su r faces .
then  assemb le  t he  d rawers  and  i ns ta l l
two  ba r  c l amps  ac ross  t he  p rn  boa rds .
T iph ten  the  c la .nns  a  l i t t l e  a t  a  t ime  un t : l
-  ^ - ^ i l  - * ^ , , ^ r  ^ r  - r , , ^  - n i l p p z p s  n t t l  n fd  > l  l l d l l  d l l l U U l l L  U l  B l u c  J g u e u a e J  v u L  v l

t he  j o i n t s .  lmmed ia te l y  ' neasJ re  t he  d iag
onals between opposi te carners ( le f t ) .

The two resul ts  shou d be the same. l f
no t ,  r r s ta l l  ano the r  ba r  c l amp  ac ross  t l - e
longer of  the two d iagonals,  set t ing the
c lamp  j aws  on  those  a l ready  i n  p  ace .
T igh ten  the  c lamp  a  l i t t l e  a t  a  L ime .  mea-
q r r r i n o  z q  r i n r r o n  r r n t i l t h p  t u r n  n i : o n n : l q

are  equa l .



QUEEN ANNE SECRETARY

INSTALTING THE FALSE FRONT

' l  Chamfering the ends and edges of the false fronts
I  Cut  the fa lse f ronts to f i t  the drawer openings in  the desk
uni t ,  subtract ing }4 ' ,  inch f rom the length and width.  To chamfer
the per imeter  of  the fa lse f ronts,  insta l l  a  p i lo ted 45" chamfer-
i ng  b i t  i n  a  rou te r  and  moun t  t he  t oo l  i n  a  t ab le .  A l i gn  t he
fence wi th the b i t 's  p i lo t  bear ing and adjust  the height  of  the
bi t  to  cut  a l l  but  l .  inch of  the fa lse f ront 's  ends and edges.
Clamp two featherboards to the fence,  one on each s ide of  the
bi t ,  to  support  the stock.  ( ln  the i l lust rat ion above,  the feather-
board on the outfeed side oJlhe-fence has been removed for
c lar i ty . )  To reduce tearout ,  chamfer  the ends before the s ides.
Feed the workpiece across the table wi th a push st ick,  us ing
your left hand to press the stock against the fence (above).

r) Positioning the false fronts
L Seteach drawer face-up on a work surface and drive two
brads in to the drawer f ront ,  leaving thei r  heads protruding.
Make sure the brads are not  located where the drawer pul l
w i l l  be  i ns ta l l ed ,  t hen  sn ip  o f f  t he  heads  and  i ns ta l l  t he
drawer in  the desk uni t .  Carefu l ly  posi t ion the fa lse f ront  over
the drawer (above).0nce you are sat is f  ied wi th the p lacement ,
press f i rmly;  the pointed ends of  the brads wi l l  punch impres-
srons in to the back of  the fa lse f ront .
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n Gluins on the false fronts
r- .1 Remove the drawer and spread a
t h i n  l a y e r  o f  g l u e  o n  t h e  b a c k  o f  t h e
fa l se  f r on t .  P lace  the  f ron t  i n  pos i t i on ,
w i t h  t he  two  b rads  rn  t he i r  imp ress ions .
H n l d  t h e  a s s p m h l v  t n o c t h e r  r r s i n o  h : r

c lamps  a long  the  top  edge  o f  t he  f  r on t
and  deep - th roa ted  C  c lamps  a long  the
hot tom edse.  nrotect  the stock wi th wood
pads where necessary.  T ighten the c lamps
even l y  un t i l  t he re  a re  no  gaps  be tween
the false front and Ihe drawer (rtghD.
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BUILDING THE PIGEONHOLE UNIT
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The pigeonhole unit is made to fit
between the tops of the desk and drawer
sections of the secretary. Molding can be
tacked in place to hide the gap between
the two carcases, as shown at left. You
can also omit the molding, leaving the
p igeo nh ole unit r emov able.

MAKING THE UNIT

1 Rough-cutting the arches
I Referring to the anatomy illustration
of the pigeonhole unit (page 10&, ouI-
l ine the shape of the arches on a piece
of %-inch plywood, cut it out, and smooth
the edges to fashion a template that you
will use to make a routing jie btep 2).
Before assembling the jig, use the tem-
plate to outline six copies of the shape on
your arch stock. Cut out the arches to
within % inch of your cutt ing l ines using
the band saw. To keep the blade from
binding in the kerfs,  make a ser ies of
release cuts through the waste, stopping
% inch from the lines. Then saw along the
waste side of the lines, feeding the work-
piece with both hands (righ). I'liake sure
that nei ther hand is in l ine with the blade.

n9
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r) Shaping the arches
C- to complete the rout ing j ig,  prepare a guide piece with a
notch  to f i t the  arch  b lanksyou cu t  in  s tep  1 ,  and fas ten  i t
to the iemplate, center ing the notch over the arch out l ine.
Screw two toggle clamps to the guide piece and secure the
f i rst  blank to the j ig.  Next,  instal l  a top-pi loted f lush-cutt ing
bit  in your router,  mount the tool  in a table, and adjust the
bit  height so the pi lot  bearing wi l l  r ide against the template.
To complete the setup, clamp a picket-shaped pivot bar to the

table in l ine with,  and almost touching, the bi t .  To tr im the
arches to f inal  shape, hold the j ig with both hands and press
the template at one end of the arch pattern against the pivot
bar.  Then pivot the j ig and blank into the bi t .  Once the tem-
plate contacts the pilot bearing, shape the arch by guiding the
cutter along it, starting with the bearing pressed against one
end of the pattern, r id ing i t  along the template, and stopping
when it contacts the opposite end (above).
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Gluing up the unit
Cut the parts of the pigeonhole unit

to size and prepare them for assembly. In
the top and bottom, cut dadoes for the
dividers and rabbets for the sides; in the
middle two dividers, cut dadoes for the
drawer supports. Spread glue on the con-
tacting surfaces and clamp the assembly
securely; reinforce the joints with finishing
nails. Make six curved clamping blocks to
f  i t  in the middle curves of the arches.
When the unit is ready, remove the clamps
and apply adhesive to the straight edges of
the arches, then clamp them to the unit ,
using the curved clamping blocks to dis-
tribute the pressure squarely (left). Refer-
ring to the anatomy (pagel08), make
three drawers for the pigeonhole unit, rab-
beting the drawer fronts for the sides and
dadoing the sides for the backs. Attach a
pull to each drawer front.

t20



MAKING THE FALL-FRONT
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Once the frame for the fall-front has been
assembled and hinged to the desk unit,
the leather top can be glued to the inside

face. The leather should be cut slightly
larger than the recess. Use contact cement,
hide glue, or thick wallpaper paste to
anach the material to the surface. Trim it
to size with a craft knife, then smooth it
down with a hand roller, as shown at left.
The leather should be treated with glycer-
ine saddle soaD once a year.

PREPARING THE FRAME

1 Shaping the frame edges
I  Cut  the  four  f rame p ieces  fo r  the  fa l l - f ron t  f rom a  s ing le
board. But before making these cuts,  shape one edge of the
board. Instal l  a pi loted 45'chamfering bi t  in your router,  mount
the tool  in a table, and adjust the height of  the bi t  so i t  wi l l  cut a
%-inch-wide bevel into the stock. Alien the fence with the bit

pilot bearing and clamp two featherboards to the fence, one on
each side of the bit, to support the workpiece. Feed the stock
face down (above), finishing the pass with a push stick. (ln the
illustration, the featherboard on the outfeed side of the fence has
been removed for clarity.)

t2l
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r) Preparing the frame for the panel
L me fal l - f ront panel s i ts in a groove
cut around the inside edges of the frame.
Instal l  a pi loted three-wing slot t ing cutter
in the router and al ign the fence with the
bit 's pi lot  bearing. Adjust the bi t  height so
the top edge of the cutter is centered on
the edge of the stock. Since the groove
wil l  have to accommodate both the oanel
and the veneer glued to i t ,  you wi l l  need
at least two passes to rout a suff iciently
wide groove. Feed the stock as in step 1,
r rd rng  the  unchamfered edge a long the
fence;  f in ish  the  pass  w i th  a  push s t i ck .
Then turn over the workpiece and repeat
to widen the groove (right). Now, cut the
four frame pieces to length, miter ing the
ends. Once the veneered panel is ready,
the frame wi l l  be assembled using plate
joints.  (The f  in ished frame, along with the
veneered panel,  is shown on page 104.)
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A VARIETY OF VENEERED PANETS

5lip matah
Often ueed to dramatic effecL;
reducee dietortion cauoed by
liqht refraction problemo when
book-matchin4

Eook match
A repeatinq pathern in which adjoin-
ing eheeto of veneer appear 1;o radi-
ate from the joint; bef,ween Lhem,
like the paqeo of an open book

Herringbone
Veneer fiqure runo diaqo-
nally off each eheeL, creaL-
inn a zinzaz effert

End-to-end
A mirror-image pattern fea-
turin4 flat-cut veneere wiLh
prom tnent la n daca pe fi 4 u re

Eutt-and-book match
Commonly uaed wiLh butt, crol;ch,
and etump veneera to create an
u nfold i n4. ci rc u I a r effe cL

Reverae-diamond match
FeaLuree four aheeta of
veneer that appear to
. A h t / ? r n p  a +  r h a  r o n + p e
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MAKING THE VENEERED PANEL

Setting up a vacuum press
Featur ing a sealed vacuum bag and a

5 -c fm  ( cub i c  f ee t  pe r  m inu te )  vacuum
pump,  t he  p ress  shown  i n  s tep  3  can
exert  pressure greater  than 1,000 pounds
per square foot. The press works by with-
drawing most  of  the a i r  f rom the bag:  the
resul t ing outs ide a i r  pressure secures the
veneer.  To set  up the press,  cut  the p laten
and  cau l  t o  t he  same s i ze  as  you r  sub -
st rate panel  t igh) . fhe p laten should be
made f rom medium-densi ty  f  iberboard or
pa r t i c l eboa rd  a t  l eas t  %  inch  th i ck .  Cu t
the  cau l  f r om any  t ype  o f  manu fac tu red
board (other  than p lywood) at  least  % rnch
th ick.  To prepare the p laten,  round over
i ts  corners to avoid tear ing the bag,  then
cu t  a  g r i d  o f  g rooves  I  i nch  deep  and
w ide  ac ross  i t s  su r face ,  spaced  4  t o  6
inches apart .  F inal ly ,  bore a ' l ' - inch hole
2 inches f rom one end of  the p laten and
cen te red  be tween  i t s  edges .  S l i p  t he
s leeve  supp l i ed  w i th  t he  p ress  i n to  t he
hole.  The s leeve wi l l  ensure a t ight  con-
nect ion wrth the vacuum hose.

1 Creatins the veneer pattern
l -

I  Cover the outs ide face of  the fu l lJront
pane l  w i t h  venee r .  You  can  buy  ready -
matched sheets and g lue them down as- is
or  make your  own match,  referr ing to one
of  the pat terns i l lust rated on page I22;
the secretary featured in this chapter uses
a  bu t t -and -book  ma tch .  To  app l y  more
than one sheet  of  veneer to a panel  face
with a veneer press (page 124),Iapethe
sheets together and glue them down as a
uni t .  Star t  by a l ign ing the sheets edge to
edge on a work sur face,  good-s ide up,  to
produce a v isual ly  in terest ing pat tern.  The
combined length and width of  the veneer
shou ld  equa l  t he  d imens ions  o f  t he  pane l .
0nce you have a satisfactory arrangement,
tape the sheets together using veneer
Iape (left).

t23
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/) Veneerins the nanel
r - , 1  Use  the  vacuum p ress  to  g lue  the  venee r  down  to  t he
panel ,  fo l lowing the manufacturer 's  inst ruct ions.  For  the mod-
el  shown, inser t  the hose into the n ipple in  the bot tom of  the
p ress  bag .  Then  p lace  the  p la ten  i n  t he  bag  and  s l i de  t he  n ip -
p le in to the p laten s leeve.  Set  the substrate panel  on a work
c r r r f : n p  : n n l v  t h p  o l r r o  e n d  l a v  t h o  v o n p o r  t a n, - , , - - ,  . - y e - s r o e  u p  0 n

the  subs t ra te .  P lace  a  p iece  o f  wax  pape r  ove r  t he  venee r ,
res t  t he  cau l  on  top ,  and  p lace  the  assemb ly  a top  the  p la ten .
Sea l  t he  bag ,  t u rn  on  the  pump and  l eave  the  assemb ly  unde r
pressure for  the recommended length of  t ime (aboye).  Most
vacuum p resses  w i l l  au toma t i ca l l y  shu t  o f f  when  the  app ro -
pr iate oressure has been reached.
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Assembling the fall-front
Once the veneer has been secured,

remove the tape and gent ly  sand sur faces
tha t  w i l l  be  d i f f i cu l t  t o  reach  a f t e r  t he
frame is  g lued together .  Ready the f rame
pieces for plate joints (page 109), apply-
i ng  t he  g lue  and  wood  b i scu i t s  a t  t he
mitered end of  the boards.  Do not  inser t
any  adhes i ve  i n  t he  pane l  g rooves ;  t he
panel  must  be f ree to move.  To prevent
the wood b iscui ts  f rom expanding before
everyth ing is  put  together ,  assemble the
f  rame  as  qu i ck l y  as  poss ib le ,  f  i t t i ng  t he
f rames pieces to the panel (right). V,' l i lh
wood pads protect ing the f rame, secure
the p late jo ints  wi th bar  c lamps.

t24
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VENEER PRESS
Made from plywood, hardwood, and
six f-inch-long press screws, the inex-
pensive shop-built veneer press shown
below wi l l  work as wel l  as a commer-
cial  model.  The dimensions orovided
in  the  i l l us t ra t ion  w i l l  y ie ld  a  p ress
capab le  o f  veneer ing  pane ls  up  to
16 by  29% inches .

Start by cutting the rails and stiles
from hardwood. Bore three equidis-
tant holes through the middle of each
top rai l ,  s ized sl ight ly larger than the
diameter of the oress screw collars
you wi l l  be using. Next,  jo in the rai ls
and stiles into two rectangular frames.

The oress in the illustration is assem-
bled with open mort ise-and-tenon
joints (inset), but through dovetails
can also be used. Whichever joinery
method you use, reinforce each joint
with glue and three screws.

Now cut the pieces for the base and
caul to size. Both are made from two
pieces of %-inch plywood face-glued
and screwed together. To assemble
the press, set the two frames on their
sides on a work surface and screw the
base to the bottom rails, drivrng the
fasteners from the bottom of the rails.
Attach the press screws to the top rails
by removing the swivel heads and

col lars,  then tapping the col lars into
the holes in the top rails from under-
neath .  S l io  the  th readed sec t ions
into the collars and reattach them to
the swivel heads.

To use the press, apply the glue
and lay the veneer tape-side up on
the substrate. Set the oanel on the
base of the press, veneered-face down
with a str ip of wax paper between
the veneer and the base. Start ing in
the middle of the panel to prevent
adhesive from becoming trapped,
t igh ten  the  press  c lamps one a t  a
t ime unt i l  a thin glue bead squeezes
out from under the oanel.

Kail
1 ' l " x 3 " x 1 B ' / . "

1ti le
1 / , " x 3 " x 1 2 "

Baee
1 / . '  x16  x29 '1 "

Open mortiae-
ana-tenon JotnE
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ATTACHING THE FALL-FRONT T() THE DESK UNIT

! Attaching the fall-front to the desk unit
Z-  Set  the h inges n ther"  nor t ises rn the
desk uni t  and mark the screw holes,  then
d r r l l  n , l n t  hn les  znd  qc re r , \ r  t hp  h i nop  l pavpc .

in  p lace.  leaving the fasteners a i t t le  loose.
Mark  t he  d r r l l r ng  dep th  on  the  d r i l l  b l t  by
w"app ng a st r ip  of  masking tape arou ' rd i r .
Next, extend the lopers and set the fal
f r o n t  r r  p o s i t i o n .  s l r p p , n g  t h e  f r e e  h i n g e
leaves in to thei r  mort ises.  Mark the screw
h o l e s ,  d r i l l  p i l o t  h o l e s ,  a n d  s c r e w  t h e
hrnges to the fa l l - f ront ,  then f in ish t ighten-
ing a I the screws (right). lf you are using
brass screws. be careful rot to overtighten
them or  they wr l l  break.  l t  is  a good idea to
dr ive in  a standard wood screw f  i "s t  ro tap
the  p i l o t  ho le .

1 Makins the hinse mort ises
I -

I  Use your  table saw to cr , r  a  - inch-
widc  r : hhp t  ( napp  5Q)  a l nno  t hp  c . i dpq  n f

Lhe f rame. Begir  wi th a shal tow depth of
cut .  increasing the oepth by incn wi th
each nass ln t i l  the fa l l - f ront 's  bot tom
edge is  inch above the top of  the draw
er uni t  when the fa l l - f ront  is  in  posi t ion.
0nce you are sat is f  ied wi th the f  i t ,  lay the
fa l  f r on t  venee r - f ace  down  o r  t he  l op -
ers and but t  the bot tom edge against
t he  too  o f  t he  d rawer  sec t i on .  Pos i t ' on
and  ou t l i ne  t he  th ree  h inges  on  the
^ ; ^ ^ ^ -  ^ ^ ^ ; ^  + L ^  - ; t : t ^  - ^ :  ^ ^ ^  ^ ^ ^ f ,
p r t r L q ) - u i l g  i l t I t c  i l i l u u t v  d | u  u i l u  c d L t l

near the srdes center ing the h inge prn on
the seam between the fa l lJront  and the
ca rcase .  To  cu t  t he  h inge  mor t i ses .
i ns ta l l  a ,1 - i nch  s t ra igh t  b i t  i n  you r  rou te r .
se t  t he  cu t t i ng  dep th  t o  t he  h inge  l ea f
th ickness,  and cut  out  the waste ins ide the
ou t l i ne .  Use  a  ch i se l .  a  ca rv ing  gouge .  ano
a wooden mallet to pare to the l ine (left).
Tesl  f i l  Ine h inpes in  thei r  mort ises and
use the chrser  to deepen or  wrden any of
+ h ^  - ^ ^ ^ ^ ^ ^ ^  l {  ^ ^ ^ ^ ^ ^ ^ - , ,

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

r26



QUEI:N ANNE SECRETARY

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

INSTALLING THE FALL-FR()NT L()CK

r) Routing the lock mortise
L Star t  by usrng a chisel  to  cut  a shal low mort ise for  the
facep la te  l i p  i n  t he  t op  edge  o f  t he  f a l l - f r on t .  Nex t ,  i ns ta l l  a
st ra ight  b i t  in  your  router ,  set  the cut t ing depth to the face-
p la te  t h  i ckness ,  and  cu t  a  mor t i se  w i t h  i n  t he  marked  ou t l i ne .
I  Jse  the  ch rse l  t o  sc r .a re  t he  .n rne rq  a rd  na re  t n  t he  l i ne  To
cu t  t he  mor t i se  f o r  t he  l ock  hous ing ,  measu re  t he  d rs tance
h o l u r p p n  l h o  p d o p c  n f  f h p  r - - - ^ r ^ r ^  ^ - !  + L -  L - . . - : -, ,  . ,  ,  r acep ra le  410  Ine  rOus rng ,  410  l r ans
fe r  you r  measu remen t  t o  t he  mor t i se .  Then  JSe  a  ca rv ,ng
gouge to cut  the f  ina l  mort ise (above).  Test- f  i t  the lock in  the
cav i t y  and  use  the  c i i se l  o r  gouge  to  deepen  o r  w i cen  a ry  o f
the mort ises,  i f  necessary.  F inal ly ,  screw the lock in  p lace.

' l 0utlining the lock faceplate
t -

I  Open the fa l l - f ront  to  i ts  down posi -
t ion and p lace the lock face down on the
top f rame piece so the key shaf t  wi l l  be
centered between the s ldes;  the lock
should a lso be f lush wrth the top edge of
the panel .  l f  the key shaf t  is  of f -center ,  as
is  the case wrth the lock shown, you wi l l
need to use a tape measure and a t ry
square to mark the middle of  the fa l l - f ront
and align the key shaft with iI ( left). Dril l
the hole for  the key shaf t  and inser t  the
shaf t  through the hole.  Once the lock is
proper ly  posi t ioned,  t race the out l ine of
the lock faceplate,  then extend the l ines
onto the ton edce of  the fa l l - f ront .

-) Installins the strike nlate
<'

J Fi t  the key in to the lock.  To locate the st r ike p late for  the
bol t ,  turn the key to extend the bol t  and use a penci l  to  coat
the end of  the bol t  wi th graphi te.  Retract  the bol t  and swing
the fa l l ' f ront  to  the c losed posi t ion.  Extend the bol t  against  the
unders ide of  the carcase top to mark i ts  locat ion.  Also extend
the bol t  against  the edge of  the top panel  and mark i ts  s ides
on  the  tnn  (ahnve )  Pos i t i on  t he  s t r i ke  n la te  on  the  ca rcase
t o p ,  c e n t e r i n g  i t s  o p e n i n g  o n  t h e  p e n c i l  m a r k s .  O u t l i n e  t h e
plate,  then cut  a shal low recess for  i t  and a deeper mort ise for
the bol t .  F inal ly ,  mark the p late 's  screw holes,  bore a p i lo t
hole at  each mark,  and fasten the p late in  posi t ion.
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Thebonom ofthe
secretary's desk

unit sits on a base
supported by

bracket feet at each
corner. The bottom
edges ofthe carcase

are concealedby
molding which is

attached to the
base, but not glued
to the carcase. This

allows the panels
of the desk unit to

move with changes
inhumiditywith-

out damaging
the molding.
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MAKING AND INSTATTING THE BASE

ANATOMY OF THE DESK UNIT BASE

Molding
frame

Moldinq Front rail
)ide rail

Molding
baee

Eraaket,
feet l-

I
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1 Rout ing the mold ing
I  Cut  a board longer and wider  than you
w i l l  need  fo r  t he  t h ree  p ieces  o f  mo ld ing .
lnsta l l  a  Roman ogee b i t  ( inset)  in  your
router  and mount  the tool  in  a table.  Al ign
the b i t 's  p i lo t  bear ing wi th the fence and
ad jus t  t he  cu t t i ng  he igh t  t o  l eave  a  f l a t
l ip  no more than % inch th ick on the edge
of the stock above the molding. Mount two
fea the rboa rds  on  the  fence  and  one  on
the table to secure the workpiece.  ( ln  thrs
i l lust rat ion,  the featherboard on the out-
feed s ide of  the fence has been removed
fo r  c l a r i t y . )  Tu rn  on  the  too l  and  feed
i hp  c . i nnk  l r i oh f  I  f  n  r - nmn lp tp  t hp  n : c . s

move to the out feed s ide of  the table and
pul l  the stock through the end of  the cut .
Make several  passes,  increasing the width
o f  cu t  %  inch  a t  a  t ime .  R ip  t he  mo ld ing
str ips f rom the board on your  table saw,
then  cu t  t hem to  l eng th .  m i te r i ng  bo th
ends of  the f ront  p iece and the f ront  end
of  the s ide p ieces.

r )  Glu ing up the base
L Cut the ra i ls  of  the moldrng f rame and
mold ing base to length,  mi ter ing both ends
of  the f ront  p ieces and the f ront  end of
t he  s ide  n ieces .nm i t  t he  back  ra i l  f o r  t he
base.  Jo in the corners of  the f rames wi th
plate jo ints  (page 109) and c lamp them
as you d id the dust  f rames (page 112).
Nex t ,  g l ue  the  mo ld ing  base  to  t he  unde r -
side of the frame so the sides of the base
extend beyond the f rame by about  1 inch.
Then cut the bracket feet on your band saw.
Spread g lue on the contact ing sur faces
between the mold ing p ieces,  the bracket
fee t ,  and  the  mo ld ing  base .  t hen  f  i t  t he
pieces together  and c lamp the assembly,
protecting the stock with wood pads (left).

Once the adhesive has cured,  remove the
^ t ^ - ^ ^  ^ ^ i  ^ + + ^ ^ h  + h ^  h ^ ^ ^  + ^  + L ^  ! ^ ^ t ,
L r d i l r p 5  d | | u  d t L d L i l  L | t r  u d 5 u  L U  L i l c  u c 5 n

un i t  by  sc rew ing  the  mo ld ing  f rame  to  t he
carcase through e longated screw holes.



MAKING THE, BOOKCASE

Ad.jrtstoltla slrclvcs give tlrc book-
cose secliott o.l-thc secretary gre(tter

.flexiLtility, erurblirtg yott to odnpt to
,Jl, i ttt i l i t  I t t '  t '  I : r t I t r l ot qrl t lzr' .sprtct'

rnost elficie rrtly. The solid brass
slrcl.f'strpports slnwrt ttt rigltt cttrt
Itc slipped irrto urty of the sleet es
rtlont t/ it '  .. lr ir '  f, l t, ' /s, pcrrrr i t t i  rrt
t lrc shclvcs to Lte rrroturted ot urry

lrciglrt irr tlrc boLtkcttse.

PREPARING THE SIDE PANELS FOR ADJUSTABLE SHELVING

' l Drill ing holes for shelf supports
I _

I  Cut  the s ide panels of  the bookcase to width and length,
then set  them ins ide- face up on a work sur face.  The commer-
c ia l  j ig  shown above enables you to bore two paral le l  rows of
holes in  the s ide nanels at  1- inch in tervals  and ensures that  cor-
respond ing  ho les  w i l l  be  pe r fec t l y  a l i gned .  C lamp  the  1 ig  t o  t he
eoges of  one panel :  the holes can be any d is tance f rom the pan-
el  edges.  but  about  2 inches rn would be best  for  the secretary.
F i t  an e lect r ic  dr i l l  wi th a b i t  the same diameter  as the s leeves

and  i ns ta l l  a  s top  co l l a r  t o  mark  t he  d r r l l r ng  dep th  equa l  t o  t he
s leeve  l enp th  S ia r t i np  a t  e i t he r  end  o f  one  o f  t he  i i g ' s  ra r l s .
p lace the appropr iate bushing in  the f i rs t  hole of  the bushing
r^arr ier  (The hrrshinp keens the h i t  ner fect lv  snrrare tO the work-
p iece . )  Ho ld ing  the  d r r l l  and  ca r r i e r ,  bo re  t he  ho le .  D r i l l  a  se r i es
o f  even l y  spaced  ho les  a long  bo th  ra i l s .  Remove  the  j i g  and
repea t  f o r  t he  o the r  s i de  pane l .  ca re fu l l y  pos i t i on ing  the  l i g  so
tha t  t he  ho les  w i l l  be  a l i gned  w i th  t hose  i n  t he  f i r s t  pane l .
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r) Mounting the sleeves and supports
L f  o tnslal l  the sleeves without dan-
: o i n s  i h p m  r r q p :  q l p p v p - c . p t t i n o  n r r n r ^ h" b " ' b  . '

Place a s leeve on the end of  the punch
and  push  i t  f i rm ly  i n to  one  o f  t he  ho les
in a s ide nanel  (ahovp) lnser t  a s leeve
i n t o  e a c h  h o l e  y o u  d r r l l e d . 0 n c e  y o u
have  r r s ta l l ed  a l l  t he  s l eeves ,  rnse r t
she l f  s r rnno r l s  i n l o  t he  s l eeves  a t  eac r
shel f  locat ion ( inset) .

1HO? Tt?
A ohop-made
ohelf-dr i l l ing j ig

r l
r l

The T 'ehaped 1 iq ehown \
he re  w i l l  e rab le  yaL  l a  

N  :
d'i , l l  a'ow of evenly u???.",1, 

\holee ae acct-ate ly  as wiL\  N
a  commerc ia l  j i q . f ' l ake  the  j i q  : \
f rom'-by-3 etoc\ .  be ' tq  care l "
Lo bcrew Lhe fence and arm
LoqeLher af ,  a  per fect  90"  anq'e
Mark a l ine down Lhe mtddle o l  the arm
and  d r i l l  ho lee  a t  Z - i nch  i n f , e r va le  a lonq
i t  wi th Lhe same bi t  you would uee lor
Lhe s leevee.  To use Lhe j iq ,  c lamp i t r  Lo a
Lhe e ide panel  wi th Lhe fence buI t red
aga ine t  e iLhe r  end  o f  Lhe  pane l  and  Lhe
marked cenLer l ine 2 inches in  f rom i lo  edqe
Fi l ,  your  dr i l l  b iL wi lh  a a lop col lar ,  bore Lhe
holeE,  and reVaoiL ion Lhe j iq  for  each new row

1 3 1
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ASSEMBTING THE CARCASE

r) Routing a groove for the top panel
L to attach the top panel to the book-
case using wood buttons, as shown in
th is  sec t ion ,  you  w i l l  need to  rou t  a
groove for the buttons along the top of
the carcase. Fi t  your router with a pi lot-
ed three-wing slot t ing cutter and set the
tool 's cutt ing depth to locate the groove
aboul Yz inch below the top edge of the
carcase. Starting near one corner, guide
the router along the top edge (right).
Move the tool  in a clockwise direct ion,
keeping the base plate flat and the bit's
pilot bearing pressed against the stock.

1 Gluing up the sides, bottom, and rails
I Cut the remaining pieces of the book-
case carcase to size-the bottom, the
rai ls,  and the back panel.  Next,  saw a
rabbet along the back edges of the sides
and bottom for the back panel.  Cut bl ind
tenons at both ends of the back rail (page
59 and drill a matching mortise (page 58)
on the  ins ide  face  o f  each s ide  pane l .
With a plate joiner, make slots for biscuits
in the front and bottom rai ls,  and mating
ones in the sides. Use half-bl ind dovetai ls
(page 109)Io join the sides to the bottom
of the bookcase, cutt ing the pins in the
sides and the tai ls in the bottom. Then
spread glue on the contact ing surfaces
of all the pieces, inserting wood biscuits
where appropriate, and f it them togeth-
er. Protecting the stock with wood pads,
install two bar clamps across each side,
positioning the clamp jaws on the front and
back rai ls,  then instal l  two more clamps
across the back and bottom rails. Tighten
the clamps evenly (left) until a thin glue
bead squeezes out of the joints. Finally,
nai l  the back panel (page 115) in place.
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Making the buttons
V n ,  r i n r i l l  n p p d  t n  n l : n p , r  u i n n d  h  r t t n n  e v p n r  6  i n r - h p s  a l n n o  t h p

P ' u u u  u

tnn  pcpe n f  'he  carc . :se  Cr r t  sevpra l  hv- l  - in r :h  b l t rons  f rom
:  c i n o p  h n : r d .  m : L p  t n p  i h i c k n p c q  n f  t h p  s r n a k  e f l  ' - r  + ^  r f , ^  ^ - ^

- l u o I  L U  1 i l t r  E O P

oetweer Lne botton of the groove and Lie top edge of the carcase.
l ess  I  i nch .  Cu t  a  rabbe t  t o  f r t  t he  g roove  a t  each  end  o f  t he
board,  then r ip  the board rnto 1-rnch st r ips on your  band saw and

cut  of f  the but tons about  I  I  inches f rom the ends ( insef , ) .  To
make holes in  the but tons for  insta l la t ion,  use an L-shaped corner
j ig  fashioned f rom a scrap of  I - inch p lywood and two p ieces of
wood .  C lamp  the  j r g  t o  you r  d r i l l  p ress  t ab le  and  s teady  the  bu t
tons wi th a hold-down made f rom scrap wood.  Dr i l  through the
centers on the unrabbeted por t ions of  the but tons (above).

Attaching the top
Cl the bookcase top to s ize,  the. t

shane  i t s  ends  a rd  edges  on  a  rou te r
Iable (page J J8) ,  usrng a decorat tve
mo ld ing  b r t .  Se i  t he  t op  ou ts ide - face
down on a work sur{ace and posi t ion t ie
carcase on lon.  F i t  the rabbeted end of  a
wood but ton in to the groove in one of  the
s ide  nane l s  and  i r se r t  ano t l e r  r r t o  t he
p r o o v e  i r  t h e  b a c k  r a i l  a b o u t  6  i n c h e s
away .  D r i l l  a  p i  o t  ho le  t h rough  the  ho le
i r  t ie  but tor  and i r to  the top.  Lhen screw
the but tons in  p ace ( le f t ) ,  leaving a l -
r nch  gap  be tweer  t ne  l i pped  ends  o f  t he
bu t tons  and  the  bo t ton  o f  t he  g roove .
I n s t a  l t h e  r e m a r n r n g  b u t t o n s .  s o a c ; n g
them eve ry  6  i nches .
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MAKING AND INSTALLING CR()WN MOLDING

r )  Apply ing the mold ing
f-  l le  crown no drng rs  fastened to the bookcase in two steps:
The  w ide r  s t r i ps  a re  a t t ached  f  i r s t ,  f o l l owed  by  t he  na r rower
pieces on top.  Spread a th in layer  of  g lue on the bot tom face of
t he  w ide r  s t r , ps ,  t ak  ng  ca re  no l  Lo  ge t  any  g lue  on  the  edges
s i n c e  t h e  m o l d t n g  s h o u l d  o n l y  b e  f i x e d  t o  t h e  m o l d i n g  f r a m e ,
and  no t  t o  t he  ca rcase .  Se t  t he  s t r i ps  on  the  mo ld ing  f rame ,
edges f lush against  the bookcase,  making sure that  the mi tered
ends  bu t t  t oge the r  c l ean l y  be fo re  c l amp ing  the  mo ld ing  i n
p lace .  Once  the  adhes i ve  has  cu red ,  remove  the  c lamps  and
repeat  the process for  the narrower mold ing st lps ( r ight) .
Cu t t i ng  wood  pads  w i th  convex  cu rves  ma tch ing  the  concave
p ro f  i l e  o f  t he  mo ld ing  w i i l  no t  on l y  p ro tec t  t he  s tock ,  bu t  a l so
he rp  d i s t r rbu te  c ,anp ing  p ressu re  even l y .

' l Making the molding and attaching the frame
t -

I  F i xed  to  t he  unde rs ide  o f  t he  bookcase  top  and  f l ush
against  the carcase,  the crown mold ing consists  of  three layers
( i nse t ) .  Cu t  t he  mo ld ing  f rame  p ieces  to  l eng th ,  m i te r i ng  bo th
ends  o f  t he  f r on t  p iece  and  the  f ron t  end  o f  each  s ide  p iece .
Crea te  t he  bu i l t - up  mo ld ing  on  the  rou te r  t ab le  as  you  d id  t he
base mold ing (page 129),  us ing two d i f ferent  ogee b i ts  for  the
na r row  and  w ide r  p ieces .  Cu t  t he  mo ld ing  to  l eng th ,  m i te r i ng
the  p ieces  as  you  d id  t he  f rame .  S ta r t  by  i ns ta l l i ng  t he  mo ld ing
f rame .  Fo r  t he  s i de  p ieces ,  d r i l l  an  e longa ted  ho le  t h rough  each
board near the st ra ight  end;  to  a l low for  wood movement,  spread
g lue  on  on l y  t he  f i r s t  2  i nches  o f  t he  t op  face  a t  t he  m i te red
end .  Now,  se t  t he  bookcase  top -down  on  a  wo rk  su r face  and
pos i t i on  one  s ide  p iece  on  the  unde rs ide  o f  t he  t op .  i ns ta l l  a
ba r  c l amp  to  secu re  t he  m i te red  end  and  d r i ve  a  wood  sc rew
through the e longated hole and into the top to f ix  the back end
( lef t ) .  RepeaI  for  the other  s ide,  then insta l l  the f ront  p iece
spreading g lue a long i ts  ent i re length.
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1 Gutting the tenon in the rails
I  Start  making the frame-and-panel doors of the bookcase
by cutt ing bl ind tenons at the ends of al l  the rai ls.  To do the
job on your table saw, instal l  a dado head sl ight ly wider than
the tenon length. Attach an auxi l iary wood fence and notch i t
by raising the dado head into i t .  Set the width of cut equal
to the tenon length and adjust the cutt ing height to about
one-third the thickness of the stock. Holding the rai l  f lush
against the miter gauge and the fence, feed the stock face-
down into the blades to cut one tenon cheek. Turn the board
over and make the same cut on the other side. Check for f  i t

An escutcheon is fastened to one of the
doors of the bookcase shown at left. On
this piece, the key and escutcheons are
purely decorative. The doors are actually
held shut by springJoaded catches
installed on the inside faces of the stiles
near the bottom of the doors.

in a test mortise (step 4), then repeat the process on the
other end of the board and on the other rails hbove, left).To
cut the tenon shoulders, set the cutt ing height at  about%
inch. Then, with the rai l  face f lush against the miter gauge
and the end butted against the fence, feed the workpiece
into the blades. Turn the rai l  over and repeat the cut on the
other side (above, right). Cut the rest of the tenon shoulders
the same way. Fashion integrated molding on the inside edges
of the door frames on a router table (page 129) using a pilot-
ed  mold ing  b i t .

MAKING FRAME.AND.PANEL DOORS
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Notching the stiles
Leave the table saw blade angled at  45" ,  measure the width

of each rai l ,  and mark a l ine on the molded edge of i ts mating
st i le a conesponding distance from the end. Cut into the molded
edge at the l ine, making certain that the cut wi l l  not mar the
face of the st i le.  Sl ice off  most of the str ip of molding between

r) Preparing the rails for glue up
Z- me corners of the tenon shoulders
must be mitered to mate properly with
the st i les. Remove the auxi l iary fence from
the table saw fence and instal l  a crosscut
or combinat ion blade. Set the blade angle
to 45",  make a test cut in a scrap board,
and check the result  with a combinat ion
square .  Ad jus t  the  fence pos i t ion  and
b lade he igh t  so  the  cu t  i s  as  w ide  and
deep as  the  w id th  o f  the  edge mold ing .
(The blade teeth should just protrude
beyond the tenon shoulder.)  To make the
cuts, hold the piece flush against the fence
and miter gauge as you feed it edge down
in to  the  b lade.  Repeat  the  cu ts  on  the
ends of each molded edge of the remain-
ingrails (left).

the 45" cut and each end of the stile with a band saw (above,
/eff). Smooth the cut edge using the table saw. Leaving the rip
fence in place, hold the st i le f lush against the miter gauge, and
slide the stock back and forth across the blade (above, righD.
Repeat the process for al l  the st i les.
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f, Gluing up the doors
r- ,1 Test-assemble the doors and use a chisel  to  pare away
some wood f rom any over ly  t ight  jo int .  Once you are sat is f ied
w i th  t he  f i t ,  sand  any  su r faces  tha t  w i l l  be  d i f f  i cu l t  t o  reach
when  the  doo rs  have  been  g lued  up ,  and  sp read  g lue  on  a l l  t he

Cutting mortises in the stiles
Use one of the tenons you cut in step 1

as  a  gu ide  to  ou t l i n i ng  t he  mor t i ses  on
i h p  p d o p s  o f  t h p  s t i l e s  T n  m : k c  t h p  i o h

p a c i p r  . l : m n  a l l  i h p  c . t i l p s ,  t n o p t h c r  f a c p

t o  f ace  w i th  t he i r  ends  a l i gned .  I ns ta l l  a
mort is ing at tachment  on your  dr i l l  press
and  c lamp  one  s t i l e  t o  t he  f ence ,  cen te r -
i ng  t he  mor t i se  ou t l i ne  unde r  t he  ch i se l
and  b i t .  Make  the  d r i l l i ng  dep th  l .  i nch
more than the tenon length;  make a cut  at
each end of  the mort ise before bor ing out
the waste in  between ( /ef t ) .  Repeat  the
procedure to cut  the remain ing mort ises.

contact ing sur faces of  the lo ints .  Reassemble the doors and set
each  one  on  two  ba r  c l amps ,  a l i gn ing  the  ba rs  w i t h  t he  ra i l s .
Us ing  wood  pads  to  p ro tec t  t he  s tock ,  t r gh ten  the  c lamps
(above) unt i l  a  th in g lue bead squeezes out  of  the jo ints .

t 3 7
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INSTALLING THE D()ORS

r )  Making the mold ing
L Cut  a ooard longer than yol  wi l l  need
f o r  t h e  m o l d i n g ,  t h e n  i n s t a l l  a : / , - i n c i
cove b i t  in  your  router  and mount  the tool
i n  a  t ab le .  A l i gn  t he  b i t  bea r i ng  w i th  t he
fence  and  ad jus t  t he  cu t te r  he igh t  t o
shane  the  bo t tnm r -n rne "  O f  Lhe  s tock .
Moun t  a  f ea the rboa rd  on  the  tab le  i n  l i ne
w i th  t he  b i t  t o  secu re  t he  s tock  du r i ng
the  cu t .  Tu rn  on  the  too l  and  feed  the
s t o c k ,  f i n i s h r n g  t h e  p a s s  w i t h  a  p u s h
st ick.  Shape the other  edge of  the board
the same way ( r rght) .  Rrp the mold ing
from the stock on the table saw and cut
the  mo ld ing  to  l eng th ,  m i te r i ng  t he  ends
a t  45 '  CuL  and  f  i r  one  p iece  a t  a  t ime .

' l  Preparing the doors for glass
I

I  C i a s s  p a n e l s  l i e  i n  r a b b e t s  a n d  a r e
h e l d  i n  p l a c e  b y  t h i n  s t r i p s  o f  m o l d i n g .
Clamp one door f rame to a work sur face,
then  i ns ta l l  a  p i l o ted  - i nch  rabbe t i ng  b r r
i r  you r  rou te ' ano  se t  t he  dep th  o f  cu t  t o
the  comb ined  th i ckness  o ' t he  g lass  and
t h e  m o  d r n g .  H o l d  t h e  t o o l  f i r m l y  w i t h
bo th  hands  wh i l e  res t rng  the  base  p la te
or  the f rame near o1e corner ,  tnen guide
t h e  h i t  i n t o  l h p  i n s i d p  e d s p  o f  l h p  d n n r

M o v e  t h e  r o u t e r  c  o c k w i s e  a l o n g  t h e
edges  i / e I l ) ,  keep ing  rhe  p i l o t  bea r i ng
pressed against  the stock.  Square the cor
ners wi th a chrsel  and a wooden mal let .
Repeat  for  the second door.
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-)  Instal l ins the door catches
<

r .J  Before insta l r  ng t l 'e  g ass.  mount  the doors on the book
case,  at taching them wi th h lnges the same way you fastened the
fa l l - f ront  to  the desk unt  (page 126).  f t  is  easier  to  insta l l  the
door catches wi thout  the g lass in  p lace.  The bal l  catches shown
above feature a catch fastened to the bot tom panel  of  the book-
case and a st r ike o late screwed to the ins ide face of  the door
st  es;  two spr ing- ioaded bal ls  in  the catch capture the st r ike
p ate when the door is  c losed.  Assemble the catches,  hold one

in posi t  on against  i ts  door  s t i le ,  then move i t  toward the back
nane l  hv  i nc r  and  mark  t he  sc rew  ho les .  D r r l l  a  n i l o t  ho le  a t
each mark and screw the catch in  p lace.  Repeat  the mark ing
(above, left) and fastening process for the other catch. To install
the st r ike p late.  inser t  i ts  screws,  engage iLwi th the catch,  and
c ose tne door:  the t ips of  the screws wr l .  rnark rmpress 'ots  rn
the  doo r  s t r l e .  D r r l l  a  p i l o t  ho le  a t  each  mark  and  fas ten  the
c t r r k o  n l : t p  t n  t n p  d n n r  P ^ ^ ^ ^ +  + ^ -  + L ^  ^ + h ^ -  ^ t ^ , ^  ( a h n v p  r i o h l ).  \ C p g o t  l U l  L l l g  U L I  C l  p l O L g  t r u v v w ,  t  t t t  t L
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Securing the glass
Unscrew the doors f rom the bookcase

and set  one door ins ide face up on a work
c r r r f : n p  S p r  :  d r n n  o f  c l p : r  o l s t i n s  c a m .

n n r r n d  p v p r v  f p r n r  i n e h p q  : l n n o  i h p  r : h h p i

in  the door f rame to prevent  t ie  g lass f rom
r a l l l i n q  S p l  l h p  o l : c . c . : n d  r h p  m n l d i n o  i n

p lace  and .  s ta rL  ng  2  rnches  f ron  Ihe  co r
n e r s .  d r r l l  n i l o -  h o l e s  a t  6  r n c h , n t e r v a l s
th "o r rph  the  r ro ld inp  and  i n to  t he  f rame .
Tack dow"r  rhe r ro ld rg w th brads.  us ing
:  n i p n p  n f  e : r d h n : r d  t n  n r n t p e i  t h p  o L : c q

f rom the hammer ( le f t ) . Io  f  in ish of f  the
qp . rp ' : ' r r  r p i ns t , r l l  t h c  dng15 .

J '  ' u ,  , J L u "  L " L  u u

Cardboard

1 3 9



GLOSSARY

A-B-C.D
Adze: An ax-like tool with a curved
blade used to carve out concave
surfaces, such as chair seats.

Auxiliaryfencs A wooden attachment
screwed to the rip fence of a table saw
or other machine, to prevent damage
to the metal fence.

Base molding: A decorative frame made
from molded stock that supports the
bottom ofa desk.

Bead: A rounded, convex shape cut in
wood, usually for decorationi see cove.

Bending form: A jig used to bend
steamed wood.

Bookmatching: In veneering, a decora-
tive pattern in which successive veneers
cut from the same log are arranged side-
by-side so as to mirror each other's
image like pages of an open book.

Bow: The curved upper rail of a sack-
back Windsor chair.

Brad-point bit: A drill bit featuring a
sharpened centerpoint and two cutting
spurs on its circumference; produces
cleaner holes than a twist bit and does
not tend to skate on the surface when
starting a hole.

Carcase: A piece of furniture with a box-
like construction; made from solid panels.

Caul: Used in veneering or gluing
up carcases, a board placed between
clamps and the workpiece to distribute
clamping pressure.

Chamfer: A bevel cut along the edge
of a workpiece.

Cheelc In a mortise-and-tenon joint, that
part of the tenon parallel to the wood
grain and perpendicular to the shoulder.

Clearance hole: A hole bored in a
workpiece to allow free passage of the
shank of a screw.

Corner block A triangular block of
wood screwed to an inside corner of a
table's leg-and-rail assembly to reinforce
and square the joint.

Counterbore: To drill a hole so the
head of a screw or bolt will sit below the
wood surface and be concealed with a
wood plug.

Countersink: To drill a hole so the head
of a screw will lie flush with or slightly
below the wood surface.

Cove: A concave decorative profile cut
in wood, usually along an edge; see bead.

Crown or cornice molding: Molding
attached to the top of a piece of furniture.

Cuttinglist A list of the dimensions of
the lumber needed for a specific project.

Dado.: A rectangular channel cut into
a worKplece.

Dovetailed halfJap joint: Used for
joining the top drawer rail of a table to
the legs; the half-lap at the end ofthe
rail is cut in a dovetail shape to lock
the joint in tension.

Dovetail joint: A method of joinery
using interlocking pins and tails; the
name derives from the distinctive shape
cut into the ends ofthe joining boards.

Drop-leaf tabls A table with a narrow
top and hinged leaves that fold down
when not in use.

Dust frame: A flat frame used to
support desk drawers.

E-F.G-H-I-I
Escutcheon: A metal plate installed
around a keyhole for decoration and
protection of the surrounding wood.

False front A piece of wood installed
over a drawer front, usually to conceal
the end grain ofthe sides.

Featherboard: A board with thin, flexi-
ble fingers or "feathers" along one end,
clamped to the fence or table of a sta-
tionary tool to hold the workpiece
securely.

Fillet In a rule joint, the short, flat surface
at the top ofthe rounded-over portion
of the joint; the pins of the rule-joint
hinges are aligned with the fillet.

Finial: An ornament-usually turned
or carved-projecting from the upper
corners of a piece of furniture.

Flyrail A short wood piece that swings
out from a table side rail to support
a drop leaf.

Froe: An L-shaped tool with a beveled
blade that is struck by a club to rive, or
split, green wood.

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

Green wood: Freshly cut, unsea-
soned wood.

Half-blind dovetail: Similar to the
through dovetail joint, except that the
pins are not cut through the entire
thickness of the workpiece, thus con-
cealing the end grain of the tail boards.

Inlay A decorative strip of metal, hard-
wood or marquetry that is glued in a
groove cut into a workpiece.

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

t
I
r
I
I
I
I
t

140



I
I
I
t
I
I
I
I
.t

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

I
I
I
I
I
I
I
I
I
I
t

K-r-M-N-O-P-Q
Kerf, A cut made in wood by a saw blade.

Kickback The tendency of a workpiece
to be thrown back in the direction of the
saw operator by a moving blade or cut-
ter on a woodworking machine or tool.

Knuckle joint: A joint consisting of
interlocking fingers fixed together by a
wooden pin; enables a fly rail to pivot
away from a table side rail.

Lamb's tongue: On a pencil-post bed,
the shape at the bottom ofthe octagonal
portion ofa bedpost.

Loper: On a slant-top desk, a board that
slides out of a housing to support the
fall-front in the horizontal position.

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

Mortise: A rectangular, round, or oval
hole cut into a piece of wood to receive
a matching tenon.

Neoclassicism: An l8th-Century design
movement inspired by the esthetic prin-
ciples of classical Greece and Rome.

Pigeonhole: A framework of small
dividers and drawers in a desk: some-
times removable.

Pilot bearing: A cylindrical metal collar
either above or below the router bit's
cutting edge that rides along the work-
piece or a template, guiding the bit
during a cut.

Pilot hole: A hole bored into a work-
piece to accommodate a nail shaft or
the threaded part of a screw; usually
slightly smaller than the fastener diam-
eter. The hole guides the fastener and
prevents splitting.

Plate joint A method of joining using
oval wafers of compressed wood that fit
into slots cut in mating boards.

Pocket holq An angled hole bored into
the face of a workpiece and exiting from
its top edge.

Pommet A rounded shoulder produced
on the lathe; serves to separate square
and cylindrical sections of a workpiece.

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

RaiL A board running along the bottom
edge of a tabletop to which the legs can
be attached; also, the horizontal member
of a frame and panel assembly; see stile.

Rake angle: The angle at which a chair
leg or post deviates from the vertical when
viewed from the side of the chair: see
splay angle.

Reveal: The gap between the outside
surfaces ofa table rail and the adjoining
legs; serves a decorative purpose.

Riving: The technique of splitting wood
from a freshly felled Iog with a sledge-
hammer and wedges to separate the
wood along the fibers.

Rule joint A pivoting joint commonly
used in dropJeaf tables; features mating
concave and convex profiles cut into the
edges ofthe table leafand top.

Shoulder: In a mortise-and-tenon joint,
the part ofthe tenon perpendicular to
the cheek. In a dovetail joint, the valleys
between the pins or tails.

Sliding dovetail joint A joinery method
in which a dovetailed slide on one oiece
fits into a matching groove in the oiher.

Splay angle The angle at which a chair
leg or post deviates from the vertical
when viewed from the front of the chair:
see rake angle.

Steam bending: The technique ofsoft-
ening wood for bending by subjecting it
to steam and heat, and then bending it
around a curved form.

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

Stopped dado: A dado that stops before
crossing the full width or thickness of
a workpiece.

Substrate: A piece of plyr,vood or
solid wood used as the foundation
for veneer or leather that covers the
surface of a desk top.

T-U-V.W.X.Y-Z
Template A pattern cut from plywood,
hardwood, or particleboard used to
produce multiple copies of a part.

Tenon: A protrusion from the end of
a board that fits into a mortise.

Tester: A light framework that joins the
tops ofthe bedposts in a four-poster bed,
often used to hang a canopy or drapery.

Through dovetail joint A method of
joining wood at the corners by means
of interlocking pins and tails, both cut
through the thickness of the workpiece.

Travishen A type ofspokeshave designed
for smoothing concave surfaces.

Urn: A decorative element turned in
spindle work; often part of a finial.

Veneer: A thin layer of decorative
wood used to dress uD a more common
species ofwood.

Wood button: A small, square-shaped
block with a rabbet at one end that
is used to secure the top of a piece
of furniture.

Wood movemenfi The shrinking or
swelling of wood in reaction to changes
in relative humidity.
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A-B.C
Adzes, back endpaper
American country/colonial styles,

16-19
See also Four-poster beds; Shaker

style;Windsor chairs
Armoires, 19
Arts and crafts tables, 21
Beds. See Four-poster beds
Bending jigs, 82
Biscuit joints, 109
Blanket chests, 20
Block-front chests, l3
Board feet, front endpaper
Bookcases. See Secretaries
Build It Yourself

Pipe steamers,83
Pocket-hole jigs,47
Shaving horses, 78-79
Veneer presses, 125

Cabriole legs, 12
Card tables, 12, 14
Chairs

American country/colonial, 16, 18
Chippendale,l3
Federal period, 14
Mission style,2l
Queen Anne, 12
Shaker,20
See alsoWindsor chairs

Chair tables, 16
Chests

Chippendale,13
Shaker,20

Chinese Chippendale style, I3
Chippendale, Thomas, 23
Chippendale style, 13
Commodes

Chippendale,13
Continuous-arm chairs. 18
Corner cupboards, 17
Crown molding, 134
Cupboards

American country/colonial, 17, 19
Pie safes,20

Cutting lists
Pembroke tables,25
Secretaries, 108
Windsor chafts,72

D-E-F
Desks

Federal period, 15
Mission style,2l
See also Secretaries

Drop-leaf tables, 20
Escutcheons, 135, front endpaper
Federal period style, 14-15

See also Pembroke tables
Finishes

Milk paint, 70, 103
Four-poster beds, 16, 48-50

Canopies,49
End boards, 59-62,64
Gluing up,64
Posts, 51, 52-56,64

finials,51,57
mortises. 58
pencil posts, 66-69
tang joints,49, 56

Side rails,62-63
Testers, 51, 65
Tools, 52

using preset calipers
(Shop Tip), 54

Frame-and-panel construction
Glass-panel doors, 135- 1i9

French provincial armoires, 19
Furniture styles

American country/colonial, 1 6- 1 9
four-poster beds, 48 - 69

Windsor chairs, 70-103
Chippendale,l3
Federal period, 14-15
Pembroke tables, 15, 22-47
Mission style,21
Queen Anne, 12

secretaries. 104-139
Shaker,20

G-H
German sawbuck tables, 19
Greene, Charles

Chairs,2l
Greene and Greene chairs,2l
Half-blind dovetails. 109-1 1 1

Har dw ar e, fr o nt en dp ap er
Bed bolts, 59
Escutcheons, 135
Locks,127

Highboys
Queen Anne, 12

Hutches
American country/colo niaI, 1 7

I-I-K
lnlays, front endpaper

Commercial veneers.29
Pembroke tables,27-29

Inshaves, back endpaper
Iigs

Bending jigs, 82
Drill press pocket-hole jigs,47
Routers, 119-120
Shop-made shelf-drilling j igs

(Shop Tip), 131
Shop-made sizing gauges for

spindles (Shop Tip), 77
Table saw taper jigs,26

Ioinery
Half-blind dovetails, 109- 1 I 1
Knuckle joints, 25, 30-31
Platejoints,109
Rule joints, 43
Tangjoints,49, 56
Through dovetail joints, l16

Kassay, lohn,6-7
Keyed-tenon stools, l6
Knuckle joints, 25, 30-i1

L-M-N.O
Ladder-back chairs. l6
Langsner, Drew

Windsor chair, 18
Locks

Secretaries, 127
Logs

Splitting,74
Lumber

Board feet, front endpaper
See also Cutting lists

Milk paint, 70, 103
Mirrors

Federal period, 15
Mission style,21
Neoclassical style. See Federal

period style
New Mexican chairs, 19
Oval-back chairs, l8
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P-Q
Paint,70, 103
Pembroke tables, 15, 22-25

Corner blocks, 40
Cutting lists, 25
Drawersr23r 4l

false fronts, 42
runners, 4l

Endrais,34-36
drawer rarls,34,35
veneer, 36

Gluing up,37-40
Joints

knuckle joints, 25, 30-31
rail-to-leg,25

Leaves, 23,44-45
Legs,23,26-27

double mortises, 35
dovetail sockets, 34
inlay,27-29
rail mortises, 37, i8

Side rails, 30-33
fly rails,32
tenons, 33

Tops,43-46
rule joints, 43
using steel tabletop fasteners

(Shop Tip),46
Phyfe, Duncan, 14
Phyfe armchairs, 14
Pie safes,20
Pipe steamers,83
Platejoints,109
Queen Anne style, I l, 12

See also Secretaries

R-S.T-U
Riving green wood,, 7 4- 7 5
Rocki-n[ chairs

Mission styLe,2l
Shaker,20

Roll-top desks,2I
Rule joints, 43
Sack-back Windsor chairs.

SeeWindsor chairs
Sawbuck tables, l9
Secretaries, 12, 104- 105

Bookcases, 107
assembly, 132-133
crown molding, 134
doors, 135-139
shelving, 130-131
shop-made shelf-drilling jigs

(Shop Tip), r31

Cutting lists, 108
Desk units, 106, 109

assembly, 113-115
bases,128-129
drawers.116-118
dust frames. I 12
fall-fronts, 105, 1 2 1 - 124, 1 26- 1 27
half-blind dovetails, 109-1 1 1
leather tops, 121
locks, 127
lopers, l15
plate joints, 109
through dovetail joints, J l6
veneer, 105, 122- 124, 125

|oinery, 105, 109- I 1 1, 1 16
Pigeonhole units, 105, 119-120

Settees, 14, 18
Seymour desks, l5
Shaker style,20
Sharpening, b ack endpaper
Shaving horses, 78-79
Shelves

Bookcases, 130-131
shop-made shelf-drilling jigs

(Shop Tip), l3l
Shop Tips, 46, 54, 77, 131
Spindles

Shop-made sizing gauges
(Shop Tip),7Z

See alsoWindsor chairs
Spokeshaves, b ack endp ap er
Steam bending, S0

Bending jigs, 82
Pipe steamers,83

Stickley, Gustav,2l
Stickley rocking chairs, 2 1
Stools

American country/colonial, 1 6
Shaker,20

Styles. See Furniture styles
Tables

American country/colonial, 16, 17
Chippendale,13
Federal period, 14-15
German sawbuck, 19
Mission style,2l
Queen Anne, 12
Shaker,20

Tang joints,49,56
Thvern tables, 17
Tea tables, l3

Through dovetail joints, 1 1 6
Tools

Adzes, back endpaper
Inshaves, b ack endp ap er
Sharpening, b ack endpaper
Spokeshaves, b ack endp ap er
Turning bedposts, 52

using preset calipers (Shop
Tip),54

Vacuum presses, 36, 123- 124
Trestle tables, I Z

v-w-x-Y-z
Vacuum presses, 36, 123-124
Vandal, Norm, l0-11
Veneers

lnlays,29
Patterns, 122
Vacuum presses, 36, 123-124
Veneer presses, 125

Weidman, Gregory, 8-9
Window seats, 14
Windsor chairs, 18, 70-73

Arms,80-82
posts,88-89,97
spindle mortises, 98-99

Bows,80-82, 100-102
Cutting lists, 72
Gluing up, 94, 95-96,99, 102
Legs,88-89

splay and rake angles,73,91
stretcher mortises, 94
stretchers, 88,92-93
trimming,94

Milk paint, 70, 103
Seats,7l, 84-87

leg mortises, 90-9I
Spindles

blanks,74-75
installing, 98-102
shaping, T6-77
shop-made sizing gauges

(Shop Tip),7Z
Wood

Boar d feet, fr o nt en dp ap er
Green.74-75
See also Cutting lists

Zoar chairs.19
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WORKSHOP GUIDE
SHARPENING SP()KESHAVES

Sharpening the blade of a wooden spokeshave
Remove the b lade f rom the handle by p inching the tangs that  prot rude through
the handle and pushing them downward.  For  sharpening,  the b lade is  held wi th
the tangs facing down. To prevent the tangs from catching on your work surface,
set your sharpening stone atop a wood block to provide the necessary clearance.
Hold ing the b lade by the tangs,  set  i ts  bevel  f la t  on the stone.  Because the b lade
is longer than the width of  your  s tone,  hold the cut t ing edge d iagonal ly  as you
s l i de  t he  beve l  back  and  fo r th  on  the  s tone .  Repea t  w i t h  t he  b lade  ang led  the
other  way.  Repeat  again wi th the b lade held st ra ight  bbove).0nce the sharpen-
ing is  complete,  turn the b lade over  and hone the f la t  s ide to remove the burr
formed by the sharpening process.

SHARPENING AN INSHAVE

Honing an inshave
Clamp the inshave to a work sur face so the cut t ing edge is  fac ing up,  as shown
above. Use a slipstone to hone the edge. Start with a rough-grit stone and progress
to a f iner  one.  Work wi th a c i rcu lar  mot ion unt i l  a  uni form shine develops on the
blade.  Give the f la t  s ide of  the b lade a few st rokes to remove any burr .  Once the
blade is  sharp,  pol ish the bevel  wr th a leather  s t rop and pol ish ing compound,  f in-
ish ing wi th a few passes on the f la t  s ide of  the b lade to remove the burr .  l f  the
inshave has a knife-edge beveled on both sides-hone both sides.

Honing the blade of a metal spokeshave
To remove the blade from the spokeshave,
loosen the screw in the middle of  the handle.
Set up a bench stone on a work surface; a
wa te r - l ub r i ca ted  d iamond  s tone  i s  shown
a b o v e .  I n s t a l l t h e  b l a d e  i n  a  c o m m e r c i a l
hon ing  gu ide .  Lub r i ca te  t he  s tone  w i th
wa te r  and  then ,  ho ld ing  the  hon ing  gu ide ,
s l ide the b lade back and for th f rom end to
end  a long  the  sha rpen ing  su r face .  App l y
moderate pressure wi th the bevel  touching
the stone.  Then ra ise the angle of  the b lade
a few degrees and cont inue unt i l  you form a
secondary bevel -or  microbevel .

SHARPENING AN ADZE

Honing an adze
Secure the adze in a bench v ise,  as shown
above.  Wrap a sheet  of  emery paper around
a  dowe l  whose  d iame te r  c l ose l y  ma tches
the curve of  the adze b lade.  Hone the cut t ing
edge  us ing  a  back -and - fo r th  mo t i on  a long
the  l enp th  o f  t he  heve l  Hone  the  f l a t  s i de
of  the b lade wi th a s l ipstone to remove any
bu r r .  l f  t he  adze  has  a  kn i f e -edge ,  hone
both sides.






