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WORKSHOP GUIDE
SHAKER PULLS AND PEGS SHAKER FINISHES

REPTICATING A SHAKER FINISH
The Shakers painted their  furni ture in a var iety of colors,
inc lud ing  red ,  o range,  ye l low,  b lue ,  and brown.  V t r tua l l y  a l l
of  these pieces were coated with thin paints in a wash that
al lowed the wood's grain to show through. To repl icate this
effect, you can use milk paintor latex paint. Milk paints leave a
flat finish that can be stained, oiled, or waxed once the surface
is dry. Al though milk paint is avai lable as a powder that is
added to water,  you can prepare your own by blending the
ingredients shown in the chart below.

Some Shaker Dieces were f  in ished with varntsh. To tone
down a finish that was too glossy-and showy-Shaker furni-
ture makers rubbed down the surfaces with pumice. The oil-
varnish recipe presented below wi l l  impart  a deep, r ich f  in ish
without too much gloss, and offer good protect ion for the
wood. For best results, apply the solution with a rag, let it sit
on the surface for a few minutes, then rub off the excess with
a clean rag. Allow 24 hours for the coat to cure, sand lightly,
and repeat,  bui lding up the f inrsh in layers. Complete any f in-
ish with a coat of good-qualiiy paste wax.

( l IT.VARNISH FINISH

Wood
.  1  par t  l inseed or  tung o i l

o 2  nar ic  sa t in  varn ish

.  3 parts steam-dist i l led turpentine

MILK PAINT

Basic formula (yields about 1 quart):

.  1 r / 2  c u p s  s k i m  m i l k

.  1  oz .  s laked l ime

o 8  oz .  p las te r  o f  Par is  o r  ca lc ium carbonate

Procedure
' I  .  Spr ink le  the  l ime in to  the  mi lk  and mix  fo r  3  minu tes .
S t i r  i n  t h e  p ' a s t e ' o f  P a r i s .

2 .  Add co io r ing ,  such as  ar t i s t ' s  p rgments  o r  ear th  p igments
used fo r  co  or ing  cement ;  tes t  the  so lu i ion  on  a  scrap  p lece

and le t  i t  d ry ,

3 .  Le t  the  oa in t  s r t  fo r  t  hour ,  then brush i t  on ,
s t i r r ing  f requent ly .

4 .  Add a  th in  ayer  o f  varn tsh  or  she l lac  to  p ro tec t  the  f in  sh ,

LATEX PAINT

Procedure
' |  .  App ly  a  th in  f i rs t  coa t  in  the  des i red  co lo r  to  sea l  the  wood
and le t  d ry .

2 .  Rub the  sur face  w i th  very  f  ine  s tee i  woo l .

3 .  App ly  another  th in  coat  o f  pa in t  and rub  w i th  very
f ine  s tee l  woo l .

4 .  Add a  l igh t  coa t  o f  o range she l lac .
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INTRODUCTION

David Lamb on

REDEFINING
SHAKERSTYLE

f *ur fortunate enough to live at the Canterbury ShakerVillage in New Hampshire
L for 14 years, from 1972 to 1986. My parents ran the Village Museum and we were
given housing in the Children's House, built in 1810.I had the privilege of knowing
seven Shaker Sisters and listened to their beliefs and memories of the old days. While
living there,l found myself exploring and studying the architectural elements of the
buildings, as well as the furniture in the collections.

While living in these unique surroundings, I had the exceptional opportunity of
apprenticing with an Old World cabinetmaker from Madrid, Alejandro de laCruz.
His teachings emphasized tradition, classicism, and integrity in work, design, and
living. This apprenticeship provided me with a direction and focus for studying
Shaker and other classic designs. At the same time, it allowed me to constructively crit-
icize some old pieces and to rebuild or redesign them by using better construction
methods, while still retaining their original charm and attractiveness.

Like the architectural elements of antiquiry the beauty and truth of Shaker design
are most evident in basic forms. The overall lines, proportions, and stance can be
seen in a simple piece of furniture like the candle stand shown in the photo at right.
Details, if they are done well, add a further dimension and will not obscure or clut-
ter the general form.

I do not believe that the Shakers set out to develop their own designs; rather, their
beliefs reshaped forms with which they were already familiar. Shaker design can be
seen as a stripped-down Federal style, with emphasis on Hepplewhite and Sheraton
elements. Federal style was concurrent with the beginning and the development of
the Shaker religious movement. The key cabinetmakers of each Shaker village were
also free to develop the unique flavor of each community's work while taking direc-
tion from the lead community of Mount Lebanon, NewYork.

While a good deal of Shaker design charm lies in its naivet6, even more depends
on the cabinetmaker's complete mastery of the form. Creating furniture designs
requires a thorough understanding ofthe design process, and being able to "get into
the heads" of the old masters to understand why certain design decisions were made.
It also requires a good understanding of furniture construction using past and pre-
sent techniques. It is important not just to acknowledge a piece as a masterpiece and
copy it, but to find out wltyitis a masterpiece, by asking many questions about it. The
answers will provide your building blocks for creating your own designs in any sryle.

David Lamb was resident cabinetmaker at Canterbury Shaker
Village, New Hampshire, between 1979 and 1986. He now
builds Shaker-inspired furniture at his shop in Canterbury.
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Iohn Wilson perfects the

ELEGANT
SHAKERBOX

T mu saw Shaker boxes in a pattern book on Shaker woodenware by Ejner Handberg
L n 1977 when I was teaching furniture making at Lansing Community College. Even
as line drawings, these simple, elegant oval containers, crafted from cherry in grad-
uated sizes, were intriguing. All boxes hold universal appeal, but to have them nest
inside each other appeals to the child in all of us.

Up to this point, I had been a carpenter in residential construction for 10 years,
and had spent another decade teaching social anthropology. Little did I know when
I began to follow my curiositF in Shaker oval boxes that they would become the per-
fect avenue for expressing those three skills-working in wood, interpreting other com-
munities'life and work, and teaching. But that is exactly what has happened to me
over the last 15 years.

By specializing in Shaker oval boxes, I was fortunate to take advantage of three
trends: a growing awareness of Shaker design, the popularity of woodworking as a
hobby, and an interest in instruction in leisure activities. This combination opened
the doors for freelance box-making seminars. By 1986 I was teaching 30 workshops
a year in many parts of the country, as well as in Canada and England. The partici-
pants make a nest of five boxes. It is fulfilling to be able to master the technique of
making a box, and even more so to perfect it in making five. In the l2yearc since the
first box class, I have taught more than 4,000 people this traditional craft.

My memory of first attempting to build them is of bands breaking, bringing the
project to an abrupt end. It takes more than line drawings to master technique.
Visiting Shaker sites in New England,I recall a rare opportunity to watch box mak-
er |erry Grant at Hancock ShakerVillage. He gave me a sample of the tiny copper tacls
that are the hallmark of the box lap. These are as scarce as hen's teeth, as the expres-
sion goes. At *re time, Cross Nail Company was the one remaining tack manufacturer,
and made them only on special order. It took a minimum of 50 pounds to order,
and with over 750 tacla to the ounce, that was an incredible supply. Wth 12 tacls need-
ed to make a box, it also represented a lifetime of box making.

Today, Shaker boxes have become my life and supplying the box trade with qual-
ity materials now occupies more of my time than either making boxes or teaching.
More than just being good business, making Shaker boxes has left me with the con-
viction that passing on our skills is a responsibility each of us must accept.

JohnWilson taught social anthropology at Purduebefore turning
his attention to teaching Shaker box making full time in 1983.

His seminars have been held at the Smithsonian, in Shaker villages
throughout America, and in England. He owns and operates The
Home Shop on East Broadway Highrq,in Charlotte, Michigan.





INTRODUCTION

was, in an early l9th-Century Shaker building in Canterbury, New Hampshire.
My room was a classic Shaker interior, with built-in cupboards and drawers, a

peg rail around the walls, and rare sliding shutters. Everything overhead and under-
foot was the work of Shaker Brothers who had used local pine, maple, and birch and
a combination of hand tools and water-powered machinery in an efficient and
sophisticated system of man-made ponds and mills behind the village. After a cen-
tury and a half of continual use, the pegs were firm in their sockets. The drawers slid
smoothly with a slight tug on the single center pull. The whole effect was one of spa-
ciousness, airiness, and lightness. This room was worth the wait.

By the time I arrived at Canterbury in 1972 as a summer guide in the museum,
the shaker s9clety had long since flourished and faded. The canterbury shakers
were established in 1792 as the seventh of what became 19 principal settlements in
America. when I came, the half-dozen shakers who lived there- all in their 70s,
80s, and 90s-were one of the last two Shaker families in existence. (The other was
sabbathdayLake in Maine.) The sisters were delightful-energetic, humorous, and
unstintingly kind. There were no Brothers at Canterbury. The last one had died in the
1930s and the women joked that they had "worked those poor men to death."

while woodworking had passed into history with the last of the Brothers, the
sisters held the work of the "old shakers" in high regard. A lifetime of using Shaker
desks, tables, work counters, chairs, and cupboards had given them a hands-on appre-
ciation of the-qualities that have earned Shaker design respect worldwide: strength,
lightness, and a simple rightness of proportion. Ergonomic? You bet. we held our
breath whenever the fragile but unstoppable Eldress went up and down the stairs
with her bad knee and cane, but the breadth of the steps, the gentle rise, and the
sturdy, elegant handrail kept her upright and safe."Hands to work and hearts to God," a homily of Shaker founder Mother Ann
Lee, was a road map for good life. My Shaker friends are gone now, but their work
endures as testimony to the beauty and wisdom of that simple message.

|une Sprigg reflects on

A SHAKERLIFE

hen I was little and shared a room with my sister I yearned to have a room
of my own. I was 19 when that dream came true, and oh, what a room it

lune Sprigg has been studying the Shakers for most of her
life, and she was Curator of Collections at Hancock Shaker
Village betyveen 1979 and 1994. Her latest bookwith pho-

tographer Paul Rocheleau, Shaker Burlt, is publishedby
Monacelli Press. She lives in Pittsfield, Massachusetts.
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SHAKER DESIGN

T h. Shakers are recognized today as
I one of America's most interesting

communal religious societies. Thanks
to the vigorous crop ofbooks, articles,
and exhibitions that have sprouted up
since the Shakers' bicentennial celebra-
tion in 1974, most people think of them

SffiDESIGN
first and foremost as oroducers of sim-
ple and well-made furniture. But in their
hevdav from 1825 to 1845, thev were
beiter i<no*n for their original biend of
celibacy and communalism, a deep com-
mitment to Christian principles as prac-
ticed by Christt disciples, and a worship

service unique in civilized America for its
group dancing, a sort ofsacred line or
circle dance that gave all members equal
opportunity to express the Holy Spirit.
This ecstatic dance scandalized many
conventional observers, including Ralph
Waldo Emerson and Charles Dickens.

With its backward-Ieaning rear legs
and curved sla*, the Enfleld side chair
shown at left was built for simplicity
and comfort. The rush seats on eaily
Shaker chairs like this one gradually
gave way to canvas tape seating.

By the mid-l9th Century, when the lithograph shown above was mqde,
the frenetic dancing that once marked Shaker worship-and gave them their

name -had been replaced with more reserved line dances. As in all Shaker
activities, the sexes were strictly divided. The woman in stylish Victorian dress

in the foreground was probably invited by the Shakers to observe their worship.

I 3
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The dining hall at the Pleasant Hill community in Harrodsburg, K lE
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MotherAnn's NewOrder
The Shakers trace their history in
Americato 1774, when founder "Mother

Anrt'' Lee emigrated to New York from
Manchester, England, with eight fol-
lowers. The 39-year-old daughter of a
Midlands blacksmith, Ann Lee was
prompted to come to the North Ameri-
can colonies, according to her faithfirl
believers, by a vision of the second com-
ing of Christ. She was sickened by the
corruption of the Old World, and the
changes wrought by the Industrial
Revolution that were altering the con-
ditions ofhuman life beyond allprevious
experience. She sought to establish a new
order of life in the New World.

As preached byAnn Lee and her fol-
lowers, Shaker life was one of hardship
and self-denial. Being a Shakermeantliv-
ing a celibate life with no possibility of
bearing children, and working selflessly
and equallyalongside one's Brothers and
Sisters. It also meant living in isolation
from the outside world, renouncing all
private property, and taking solace in the
purity of community and prayer.

Although Ann died a scant 10 years
after arriving in America and her move-
ment remained relatively small during
her lifetime, converts began to join in
droves in the years following her death.
By 17 87,the first large-scale communal
Shaker Family had gathered near Albany

at New Lebanon, New York. The New
kbanon communitywas to become the
spiritual capital of the Shaker world
through the nefi century. By 1800, mis-
sionaries had helped establish a dozen
Shaker communities throughout New
England, including ones in Enfield,
Connecticut; Harvard, Massachusetts;
and Canterbury, New Hampshire. By
1825,19 principal villages were flour-
ishing from Maine to points west in
Kentucky and Ohio. In 1840, an esti-
mated 4,000 Shakers were putting their
hands to work and hearts to God in
America's largest, best known, and only
alternative to mainstream life that exist-
ed on a truly national scale.
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In spite ofefforts to attract new con-
verts, the Shakers'numbers began to
decline before the end of the Civil War.
In 1875, Tyringham, Massachusetts, was
the first Shaker communityto close offi-
cially. In a century that witnessed so
many revolutionary changes in Amer-
ican life it proved difficult for the
Shakers-who changed so little-to
maintain the momentum of their first

SHAKER DESIGN

70 years. By 1900, the Shakers had dwin-
dled to 2,000 members as Shaker vil-
lages closed their doors one by one.
Today, just one community survives, at
Sabbathday Lake, Maine, where fewer
than a dozen members carry on the
Shaker traditions.

Harmonyof Proportion
The Shakers were not an esthetic move-

ment or a self-conscious school of
design. In fact, their furniture, like their
architecture and clothing, was derided
in its day for an excessively utilitarian
lack of style. Today, attracted by the sim-
plicity of their designs, the world has
begun to recognize the achievements of
Shaker woodworkers, such as the clocks
made by Brother Isaac Newton Youngs
of New Lebanon, and the sewing desks
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The spiritual center of Shaker life, the meetinghouse, is as modest and unpretentious as any Shaker building.
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and rocking chairs of Brother Freegift
Wells of Watervliet, New York.

Simplicity is the quintessential hall-
mark of Shaker design. Compared with
the opr.rlent complexiry of a Queen Anne
highboy, for example, a Shaker chair is a
paragon ofaLrsterify: four legs, three slats,
a handful ofstretchers, and a few yards
of canvas tane for the seat. In a world
that seems to grow increasingly more
complex and chaotic year by year it is
not difficLrlt to see why the sirnple, har-
r.r.ror.rior-rs lines of Shaker ftirniture con-
tinue to hold their appeal.

Shaker art isans also dist inguished
themselves by the quality of their work.
They rarely needed to hurry and were
in fact encour-aged to take the time need-
ed to do the job properly. The cornmu-
nal ftrmily structure gave individuals
fieedom from thoughts of purchasing,
narketing, sales, and allrelated business
coucerns-an experienced business staff
took care ofall t[at. Shaker woodwork-
ers received free training from very fine
craftsmen, older Brothers who taught
them in an apprent iceship system.
Shakers generally worked in big, hand-
some, state-of-the-art workshops with
the best tools and machines available; a
communal economy, thrifty living, and
an abhorrence ofbuying on credit usu-
ally meant plenty of capital to invest in
the best. The Shakers'were also capable
of i r rverrt i r rg the best l  the table saw, for
example, was the brainchild of a Shaker
sister. It comes as no sururise that manv
woodworkers today speak enviously at
tinres of their Shaker counterparts.

A Lack of Ornamentation
The rel is ious motivat ion behind the
simplicity of Shaker design is an obvi-
ous one. The Shakers sought in every-

Brotlrcr Clutrles Greaves outside the
corpetty shLtp, Harrcock Slnker VilLrge,

Pittsfield, N'lassaclusetts, ilr the enrly 1900s.

thing they did to free themselves from
the vain and unnecessary, which to them
meant avoiding gross materialism. This
was no mean feat in the Gilded Ase that
gave birth to Victoriana and conspicuous
consumption. The Shakers eschewed the

sort of artistic freedorn that allowed
builders to design and make whatever
they wanted. They seldom autographed
their pieces because they took no pride
in being recognized as individual arti-
sans. Reliqious convictions also forbade
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SHAKER DESIGN

a license to decorate with carving, inlay,
painting, exotic imported woods, or any
other type of applied ornament. The
Shakers traditionally regarded these
embellishments as a waste of time and
resources. Indeed, the few ornamental
touches to be found on Shaker furni-
ture-such as exposed dovetailing and
the ubiquitous, neatly turned drawer
pulls and rail pegs-invariably had a
utilitarian purpose.

Usually made with bent maple sides
and quartersawn pine tops andbottoms,
oval boxes were used to store all types
of dry goods. They were constructed in
graduated sizes so that each one could
be stored inside the next larger size.

A tall clock serves as a boundary between the men's and women's sleeping areas in the Centre
Family Dwelling at Pleasant Hill, Kentucl<y. Clocks also divided the Shakers' daily lives into
prescribed segments There were specific times for rising eating working and sleeping.

Bel ieving that al l  th ings vis ible
revealed the state of the spirit within,
Shakers took great care with what they
made so that its near-perfection would
both honor and emulate the excellence
of God's own creation. Above all else,
Shaker furniture and design is imbued
with the spir i t  of  i ts makers, pro-
claiming their optimism and faith in
the future. By spending obvious care
and time on humble, useful things,
the Shakers clearly announced their
belief in a future worth living and in
the ability of future generations to
keep their craft alive.

On the following pages is an illustrat-
ed gallery of some of the most enduring
oieces of furniture that serve as the
Shakers' legacy to modern woodworking.

t 7



A GALLERY OF SHAKERFURNITURE
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TABTES
AND CHAIRS I

I
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Dining room benah
Euilt to accommo-
date aeveral dinera
around a table

I

Trestle table (pa6e 5b)
The most, common etyle of thaker
dtntnq room table. Euilt with 7lueleao
joinery and knockdown hardware, f,hte
table can be dteaaaembled when it ia
not needed; the leqo, feet, and treetle
runninq alon4 the top'e undereide are
poeitioned to maxtmize le4room
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Candle stand
Qase78)
The trtpod deei4n
4ivea thie li4ht-
weight. table
qood etability

Dropleaf table (page 68)
ALtached to the top with
rule joinLo, the Ieavee of
thio table can be exLended
when needed or dropped
down to gave gpace

I
T
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Revolving chair
Aleo called ewtvel etoola
or revolverg, thege
chaira were uged tn
c ) h a P e r  n f f i r c a  a h n n a

and achoolroome

Enfield aide chair
(pase 26)
Made with a back-
ward tilt to provide
comforL wtthout
bendtn4 I;he chatr'e
rear leqe. Early ver'
a tona l ike Lhe one
ahown featured rush
eeata; the thakers
Iater relied on can'
vae Lape, aa tn Lhe
rockinq chatr ahown
aL rtghL

Meetinghouae bench
Accommodated the faithful durinq
thaker reltgtoue eervrcee; wtth its
eol id ptne aeat.,  Lhte etmple and
lt7htweiqht chatr could be moved out
of the way easily when neceaoary

Rocking chair
(paqe 3O)
Hae eteam-bent
rear lege and aoltd'
wood rockere; the
tape eeaf,inq ie
available tn a vari-
ety of colors and
patterns. Also
made tn a ladder-
back veraion

With their short backs, the splint-seat
dining chairs shown above can slide under
a table without any sacrifice of comfort.

l 9
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CASEWORK

Ketractable
work aurface

Work etand
Featuree a
drawer with
partitiona and
piqeonholee on
top for etorinq
aewinq auppliee:
the rim around
the work aurface
prevente iteme
from fallin7 off

I

Sewing deak

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

Featurea a retractable work aur-
face; with drawera on adjacent
aidee of the deak, two people
could work on it at the aame time

As can be seen in this room at Hancock Shaker Vil-
Iage in Massachusetts, the Shakers spared no effort
to provide a sense of order and tidiness in their living
spaces. Floor-to-ceiling cabinets ensured that there
was a designated place for everything.

Pie safe (page bO)
Traditionally uaed to store baked qoode: the
pierced tin door panela keptthe contente
fresh while preventing vermin from enterin4.
Adjuatable ahelvea added flexibility

I

I
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SHAKER DESIGN
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Waahatand
Uaed by thakera for
pereonaI hy4iene
before bed: deeiqned
to hold an earthen-
ware pttcher and bowl

on-cheat; l;he Lop aection featured ehelvin7
and eeveral ptqeonholeo for organrzed Itoraqe

Workbench
Featured a epaciouo work eurface on top and
storaqe drawera below: the board jack olidee
eide-to-eide to hold a workpiece alonq front ed4e
of the bench tn conluncLion with the face viae

Alao known a6 a aecretary'

I

I
2 l



SHAKER DESIGN
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HOUSEHOLD ARTICLES t
T
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Step atool
(pase129)
Asaembled with
aturdy throuqh
dovetaila, theae
mtni-atepladdere
enabled thakere
f ^  r e a . h  + h a  + ^ h

ehelves and doora
of floor-to-ceilin4
cagework: three-
and four-etep ver-
9ton9 were aleo
common

Yarn reel (paqeTB)
Ueed in textile makinq,
this devtce featured a
column and leq deei4n
borrowed from Lhe can-
dle eLand

Oval baekets
WiLh their awallowLail joinery
and copper tacka, theae
containere were oold rn the
Lhoueanda Lo the outaide
world; aesembled much like
thaker boxee (page 138)

Footetool
Alonq wit.h chaira, footetoole
were produced in qreat quanLitiea
for commercial aale

Drying rack
Ueually made from pine,
racke were uaed Lo dry tow-
els and to air ouf, beddinq

I
I
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Clothes hanger
A typical thaker innoval,ion, Lhe
three-armed hanqer was a clever,
apace-eavin4 way to Itore clalthinq

Pegboard
(pase 138)
With their evenly opaced
pe4o, Lheoe raile lined Lhe
walla of moet thaker
room e, holdtn4 everyfihtnq
from hata and cloake tc
candleeconcea and clocke,
like Lhe one ehown

Wall clock
(paqe 118)
Clocka like Lhe one
ahown at left.
helped t he thakera
orqanize Lheir buay
workdayo. The
thakere ueually
bought Lhe mecha'
ntame and butlL Lhe
caeeeto f tL :aa
clock makero joined
Lhe movement, the
thakere beqan Lo
aeeemble Lheir own
mechanigms

Like nnny nntl Arnericans l iving in tlrc l9tlt
Centrn'y, the Sltakers used spirrrting wheels,

Iike one frortt Hotrcock Shaker Village sltotvrt
above, to rnake their owrt textiles, As self-

reliant people, the Shakers depcntled ort srrclt
deviccs and the skill to opernte tlwrt to rrtaitt-

tttirt tlreir irde petdence ft'om tlte outsitle worltl.

Candlesconces
Deetqned eo I;he heighL
of Lhe candlea and Lhe
li7hLtn4 could be adjueted
ae Lhe candlee burned
and mell,ed down. The ver-
eion on the lefL fear,uree
wooden Lhreada Lo ratae
and lower Lhe candle eup-
porL; Lhe one on l,he rt4hL
hae a row of holea LhaL
a||owed the candleaconce
to be hunq from a peg-
board aL any hei7ht.
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nticipating modern-day advertis-
ers by more than 100 years, the

Shakers proudly promoted their wares
to a marketplace of non-believers who
were nevertheless poised to purchase
quality furniture. As one of their early
catalogs proclaimed, Shaker chairs
offered "durabiliry simplicity, and light-
ness." The level of craftsmanship that
they attained enabled them to batk up
their claims. Shaker-made chairs sold
well, proving that their business acumen
was as well developed as their piety.

The Shakers had astutely reasoned
that chairs were the right product for
the market. First, chairs needed relatively
little stock to build-compared to case
furniture-so they could be made eco-
nomically. Furthermore, most models
could be built quite quickly, and they
were compact and light enough for easy

CHAIRS

With precisely positioned and sized
mortises, the crest rail of the Shaker-

style meetinghouse bench shown above
is fined onto the spindles. The Shakers
built longer versions of the bench to
serve as pews at religious meetings.

mortise-and-tenon joints. The chair
back consists of slats that must be steam-
bent. A traditional method for forming
the chair seat-woven rush-is shown
beginning on page 34. The alternative
seat style illustrated in the photo at far
left, using a tape upholstery material
that the Shakers called listing, is
explained starting on page 45.

With its turned parts and mortise-
and-tenon joinery, the Mt. Lebanon-
style rocking chair (page 38) shares many
features with the Enfield. However, the
rear legs of the rocker, which are bent
for comfort, and the rockers them-
selves-fixed to the legs with dowel-
reinforced bridle joints-are elegant
refinements. The chair is named after
the community in upstate New York
where prototypes were built.

Despite its traditional use as a pew
storage and transportation. Finally, chairs are a common house-
hold item; most buyers required several. All of these factors
enabled their chair-making enterprise to contribute signifi-
cantly to Shaker prosperity.

This chapter presents step-by-step instructions for build-
ing three classic Shaker chairs. The Enfield side chair (page
26) featnres a simple design that belies the fine craftsmanship
and precise joinery needed to build it. Its legs, rails, and stretch-
ers are turned on the lathe, and the pieces are connected with

for religious purposes, the spindle-backed meetinghouse bench
has many contemporary applications. The version shown on
page 48 features a solid-wood seat with ample room for
two or three users.

Each of these chairs-early examples of which are still intact
today-embodies the Shaker belief once set forth by Mother
Ann, founder of the sect "Build as though you were to live for
a thousand years, and as you would do ifyou knew you were
to die tomorrow."

Blue and white cloth tape, or listing, is being woven
between the rear legs of the rocker shown at left, providing
a strong, attractive, and lightweight seat back. This rocker
was finished with tung oil, then rubbed with blue-tinted
beeswax to harmonize with the color of the listing.

25



ENFIELD SIDE CHAIR

I
I
I

t]- h. most striking feature of the
I Enfield side chair is its backward

slant of 98o, as shown in the side view
on page 27.The design allows the chair
to conform to the anatomy of the typi-
cal user and provide comfortable seat-
ing without needing steam-bent back
posts. The slant, however, does present

a challenge in executing the joinery. Few
ofthe joints in this chair are cut square;
most are assembled at comoound
angles. lt is a good idea to refer back to
the side and top views as you build the
chair, using the angles to help set up
your drill when boring the round mor-
tises. As a result of the seat's trapezoidal

shape, the front legs are spaced farther
apart than the rear ones. Also, the rear
legs are splayed ouhvard from bottom to
top by 2o. Consequently, the back
stretchers, seat rail, and slats are pro-
gressively longer towards the top oithe
chair. Refer to the cutting list on page
27 for precise dimensions.
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ANATOMY OF AN ENFIETD SIDE CHAIR

Kear leg

)ide aeat rail

Front aeat rail

Front atretcher

Front. leq
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CHAIRS

ITEM

Legs

Seat rail*

Stretchers*

Slats

Rear

Front

Front

Back

Side

Front

Back

Side

Top

Midd le

Bottom

OTY
2
z

I

1

2

z

I

4

1

1

I

t

4 r %

19Y^

r 8 %

I4Y,

I4

I8Y,

r3%
T 4

I43/4

r4%

W (lR DIAM.

IY4

IY4

I

1
1
%

3A

3A

2%

23/4

274

Y4

Y'
Y4

The cherry Enfield side chair shown
above features a fiber rush seat and a
tung oil finish, which combine to create
a warm and natural appearanca

96' \  Rear 96 '

aeat--\
84" rail \ 84"

Kear
leo

As shown in the top view of the
side chair 1eft, top), the front
legs are parallel, but the rear
ones are angled slightly apart by
2". The slats are joined to the
rear legs at a slight angle. The
side view (left, bottod illus-
trates the chair's backward lean.
Although this design feature

Side
aeat
rail

Front eliminates the need to bend the
teq rear legs, the joints require care-

ful execution.

SIDEVIEW

1 l

\
, , \

\
17"

\
\

\
18"

t
\
\\

\
113/u"

*Note: Measurements include tenon lengths.

27



CHAIRS

PTANNING THE J()B

Using a story pole
To help you size and prepare the chair  legs, mark key dimen-
sions and the locat ion of mort ises on a shop-made story pole.
Made from a str ip of plywood, the story pole shown above
includes the length of the front and rear legs, and the place-
ment of the stretcher,  rai l ,  and slat  mort ises. Refer to the side
view i l lustrat ion of the Enf ield chair  on page27 for the height

PREPARING THE LEGS. RAITS AND STRETCHERS

1 Routing the slat mortises
I in the rear legs
0ut l ine the slat  mort ises on your rear leg
blanks using the story pole shown above,
center ing the out l ines on the inside face
of each blank. Then secure one of the
blanks between bench dogs. Instal l  a %-
inch  mor t i s ing  b i t  in  a  rou ter  equ ipped
with an edge guide. Center the bi t  over
the mort ise out l ine and adjust the edge
guide to butt  against the stock; use the
second leg blank to support  the router.
Make several  passes, increasing the cut-
t ing depth with each pass unt i l  the mor-
t ise is completed to a depth of %inch.
Repeat to rout the remaining mort ises in
both blanks (right),Ihen square the cor-
ners of the cavi t ies with a chisel .

of  each element.  The marks on the j ig can then be used to cut
the leg blanks to length and out l ine the mort ises on the blanks.
Note that the mort ises for the front or back stretchers or rai ls
are offset 1/z inch lower than the mortises for the side ones to
avoid weakening the legs. Label the story pole and keep i t  for
future chair-making.
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FronL le1

9tory pole

)lat mortiae mark Kear le4
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Turning the finials on the rear legs
Start  by cutt ing the cove that separates the f in ial  f rom the

cy l i nd r i ca l  sec t i on  o f  t he  l eg .  Use  a  rough ing  gouge  a t  f i r s t ,
t hen  sw i t ch  t o  a  sp ind le  gouge .  Ho ld ing  the  too l  i n  an  unde r -
hand  g r i p  and  rubb ing  the  beve l  on  the  s tock ,  s l i ce  i n to  t he
wood  and  make  a  scoop ing  cu t  down  the  m idd le  o f  t he  cove

r) Turning the rear legs
L Place a rear  leg b lank between cen-
ters on your  la the,  posi t ion the tool  rest
as  c l ose  as  poss ib le  t o  t he  wo rkp iece
w i t h o u t  t o u c h i n g  i t ,  a n d  t u r n  o n  t h e
mach ine .  Suppo r t i ng  a  rough ing  gouge
on the tool  rest ,  carefu l ly  move the bevel
un t i l  i t  t ouches  the  b lank  and  the  cu t t i ng
edge  s ta r t s  remov ing  was te .  Con t i nue
work ing  a l l  a l ong  the  l eng th  o f  t he  b lank
unt i l  you form a cy l inder  ( le f t ) ,  wi th the
bevel  rubbing and the tool  point ing in  the
di rect ion of  the cut .

(above, /ef f) .  Switch to a skew chisel  to shape the f in ial .  Set
the blade on the tool  rest and advance i t  unt i l  i t  cuts into the
stock. Shape the f in ial  as desired, making sure the bevel is rub-
bing throughout the cut (above, right). Use sandpaper to shape
the  t ip .  Turn  the  o ther  rear  leg  and i t s  f in ia l  the  same way.
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CHAIRS

Turning the rails and stretchers
Turn  the  ra i l s  and s t re tchers  as  you

d i d  t h c  r p a r  l p o s  ( n a o p  2 Q l  r r s i n o :  n : r i -
\ f e b e  1 J ' '

i np  t oo l  t o  r : r r t  t he  t enons  a t  t he  ends  o f
o a c h  n i o c p  ( r i o h f )  F n c , t v p :  c , n r r o  f i t  h v

t t  t b t  t ' / .  ' '  ' J v '

mak ing  the  d iame te r  o f  t he  t enons  equa l
to that  of  the b i t  you wi l l  use to bore the
m n r i i s p q  ( n a o p  ?  /  )  T h p  i p n n n  l p n o i h

r r q b v  v

s h o u l d  b e  o n e - h a l f  t h e  t h i c k n e s s  o f  t h e
legs. Final ly,  turn the front legs.

MAKING THE SLATS

1 Steamins the slats
t -

I  Se t  up  a  s teamrng  j i g .  r e fe r r i ng  t o  t he  back  endpape r  f o r
cons t ruc t i on  de ta i l s .  A l so  have  a  bend ing  j i g  ready  ( s tep  2 ) .
Tu rn  on  the  s team sou rce  and  mark  t he  cen te r  o f  each  s la t .
Once  s team beg ins  t o  escape  f rom the  1 ig ' s  d ra in  ho le ,  p l ace  a
s la t  i ns ide .  C lose  the  end  cap  t i gh t l y  and  l e t  t he  wood  s team

unt i l  i t  is  sof t .  As a rough guide,  s team ai r -dr ied lumber for  one
hour per  inch of  th ickness;  hal f  that  t ime for  green wood.  Avoid
sca ld ing  you r  hands  by  wea r ing  wo rk  g loves  and  us ing  tongs
to  hand le  t he  s tock  (above ) .  P lace  the  nex t  s l a t  i n  t he  j i g  and
bend the steamed s lat  wi thout  delay.
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r) Bending the slats
L to make the bending form shown above, center the mort ises for the oowers
along the length of the support  boards. The distance between the two outside
dowels should be sl ight ly less than the span of a slat  when i t  is curved. As soon
as you remove a slat  f rom the steamer, quickly f i t  i t  between the dowels. Center
the slats against the middle dowel and push the ends behrnd the outside dowels.
Alternate the direct ion of the slats to equal ize pressure on the j ig.

PREPARING THE LEGS FOR THE RAITS AND STRETCHERS

Q Preparing the slats for their mortises
r-, f  Let the slats dry in the bending form for
a  coup le  o f  days ,  then tes t - f i t  them in  the
r e a r  l e s s : n d  c r r t  t h c m  t n  l p n o i h  F n r  2  q n r o

' " " b . " .  '

f i t ,  sand  the  ends  o f  t he  s l a t s  on  a  sp ind le
shape r .  Ca re fu l l y  sand  down  the  pa r t  o f  t he
back face that wil l f i t into the mortise (abovd;

check the f i t  per iodical ly  as you go.  A gouge
can a lso be used to cut  awav waste unt i l  vou
have a good fit.

' l  Preparing the front legs for
I the front rails and stretchers
The only round mort ises in  the Enf  ie ld chai r
that  are dr i l led at  90 'are those in the f ront
legs for  the f ront  ra i ls  and st retchers.  Use
your story pole (page 28) to outl ine the hole
locat ions on the f ront  legs and bore them
on your dr i l l  press.  Cut  a V-shaped wedge
out  of  a wood b lock,  creat ing a l ig  that  wi l l
cradle the legs as you dr i l l  the holes.  Insta l l  a
b i t  the same diameter  as the ra i l  and st retch-
e r  t enons ,  and  c lamp  the  j i g  t o  t he  mach ine
tab le  so  t he  bo t tom o f  t he  V  i s  cen te red
unde r  t he  b i t .  Then  p lace  the  l eg  i n  t he  j i g
and  se t  t he  d r i l l i ng  dep th  t o  s l i gh t l y  more
than the tenon length about  two-th i rds the
s tock  d iame te r .  Ho ld ing  the  l eg  w i th  one
hand,  bore the mort rses ( /ef t , ) .  Repeat  for
the other  f ront  leg.

2 "  x 2 "
oupport board



CHAIRS

r) Preparing the rear legs for
L me back rails and stretchers
The mort ises in  the rear  legs for  the back
ra i ls  and st retchers must  be angled down
by 2 '  to  compensate for  the s l ight  sp lay ing
n r r i  n f  t h o  h : r ' k  l p s q  S p f  n n p  n f  t h p  l p o c

uprrght  in  a bench v ise,  making sure i t  is
ver t ica l .  Use a prot ractor  to  adjust  a s l id-
ing bevel  Io  92" .  Wrap a st r ip  of  masking
tape  a round  the  b i t  t o  mark  t he  d r i l l i ng
depth-about  two{hi rds the leg d iameter .
To help you hold the dr i l l  a t  the correct
angle as you bore the hole,  tape the han-
dle of  the s l id ing bevel  to  the leg and keep
the  b i t  pa ra l l e l  t o  t he  b lade  o f  t he  t oo l .
Stop dr i l l ing once the depth f lag contacts
the stock.  Reoeat  the orocess to dr i l l  the
remain ing holes in  both legs ( /e l t ) ,  reposi -
t i on ing  the  l eg  i n  t he  v i se  and  the  s l i d i ng
h c v p l  n n  t h p  l p o  2 q  n p . p ('  ' - - -ssary.
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C Gluing the front and back rails, stretchers, and slats to the legs
r - J  Be fo re  d r i l l i ns  t he  ho les  i n  t he  l ess  f o r  t he  s i de  ra i l s  and
s t re t che rs ,  u r r . r b l .  t he  f r on t  t egs  anO then  the  rea r  l egs .
Star t ing wi th the f ront  Iegs,  spread g lue on the ra i l  and st retcher

tenons  and  i n  t he  l eg  mor t i ses  and  f i t  t he  p ieces  toge the r .
Tap the jo ints  in to f ina l  posi t ion wi th a wooden mal let .  Repeat
for  the rear  legs,  g lu ing the s lats  in  p lace aswel l  (above).

WL
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Preparing the legs for
the side rails and stretchers

The  mor t i ses  i n  t he  l ecs  f o r  t he  s i de  ra i l s
and  s t re t che rs  mus t  be  d r i l l ed  a t  com-
pound  ang les - they  a re  ang led  i n  bo th
the hor izonta l  and ver t ica l  p lanes.  Star t
by  secu r i ng  one  o f  t he  rea r  l egs  i n  a
h a n d s c r e w  a n d  c l a m p i n g  t h e  a s s e m b l y
upr ight  to  a work sur face.  Then use the
cha i r  sea t  and  s ide  v iews  on  page  27 ,  a
protractor, and a sliding bevel to determine
t h e  d r i l l i n g  a n g l e  a s  y o u  d i d  i n  s t e p  2 .
Bu t  i ns tead  o f  t ap ing  two  s l i d i ng  beve l s
to the stock,  cut  two square p ieces of  p ly-
wood,  c lamping one to the leg to indicate
the  ve r t i ca l  ang le  and  the  second  to  t he
ra i l  or  s t retcher  for  the hor izonta l  angle.
Fo r  each  ho le ,  a l i gn  t he  b i t  w i t h  t he  t op
edge  o f  t he  ve r t i ca l  gu ide  ( l abe led  S IDE
in the i l lust rat ion)  and the s ide edge of  the
hor izonta l  guide ( labeled T0P) ( r ight) .

Again,  s top dr i l l ing when the dr i l l ing depth
f l a g  c o n t a c t s  t h e  s t o c k .  U s i n g  s i m i l a r
methods,  dr i l l  the f ront  leg assembly.

ASSEMBTING THE CHAIR

Gluing up the chai r
0nce  a l l  t he  mor t i ses  a re  d r i l l ed ,  sp read
g lue  on  the  tenons  o f  t he  s i de  ra i l s  and
stretchers and in the mort ises,  and f i t  the
nieces topether  IJse a wooden mal let  and
a wood b lock to tap a l l  the jo ints  in to f ina l
posi t ion ( le f t ) . Ihen set  the chai r  upr ight .
The four  legs should a l l  be f la t  on the f loor .
l f  no t ,  you  may  have  to  app l y  f  i rm  bu t
gent le twist ing to one or  more of  the con-
nect ions to coax the legs in to posi t ion.



RUSH SEAT

f, arly Shaker chairs, like the Enfield
I-.i chair featured on the preceding
pages, were finished with rush seats.
Traditionally, the rush was natural, con-
sisting of marsh grass twisted into a cord
which was woven in a center diamond
Dattern over the frame. Rush seats are
both comfortable and durable, and can
be done in an hour and a halfor so once
you get the knack.

This section shows how to rush a
chair seat with a more contemDorary
mater ial- tough-grade, f iber 

^paper

twisted into long strands, known as fiber
or manila rush. Craft supply dealers are
usually good sources ofidvice for the
appropriate size and amount of rush
needed for a particular project. Before
starting, spray the individuallengths of
rush with water to keep them pliable.
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A fiber rush seat is woven onto a Shaker-inspired Enfield chair.
Using thk traditional material and the simple technique for install-
ing it can impart a charming appearance to any stick-style chair.

RUSHING A CHAIR SEAT

1 Bridging the front rail
I  Since the rai ls that form the seat of
an  Enf  ie ld  cha i r  do  no t  fo rm a  souare .
you must use rush to create a square seat
frame. Measure the di f ference rn length
between the front and back seat rails and
divide your measurement in half .  Measure
your result  along the front rai l  f rom each
of the front legs and make a mark on the
rai l .  Tack a length of s l ight ly dampened
rushing that is about twice the length of the
front rai l  to the inside of a side rai l  about
2 inches from the front leg. Loop the rush
around the front rail from underneath, then
around the side rail from underneath. Bring
the rush across the front rai l  and looo i t
around the other side rai l  and the front
rail in the same manner (right). Holding
the rush taut,  tack i t  to the side rai l  oppo-
site the first tack.
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r) Squaring the seat frame
L Fasten a length of rush alongside the
f i rs t  one,  us ing  the  techn ique descr ibed
in  s teo  1 .  Looo i t  a round the  f ron t  and
side rai ls,  l ike the f i rst  strands, and fasten
i t  to  the  oppos i te  ra i l .  Cont inue add ing
lengths of rush (left) until you reach the
offset marks you made on the f  ront rai l .
R o  c r r r p  t n  l r p p n  l h e  r r r c L  ^ ^  + ; - L +  ^ - r

L w  r \ u L p  L r r L  I  u J l l  d J  L l B l l t  d l l U

s , t r : i oh i  : s  nnsc ih l c

using the same pattern (above, right). When you get to the end of
a lengh of rush, clamp it temporarily to the seat frame to keep it
taut and attach it to a new piece using a figure eight knot. Locate
the knots on the underside of the seat so they will not be visible.

Weaving a complete circuit
Once you have squared the seat frame, you can begin rushing

the seat all around the frame. Working with an approximately 20-
foot lengh of rush, tack it to the side rail near the rear legs and loop
it around all the rails bbove, left). Keep working around the chair
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,{ Checking the weave for square
- f  Once every th i rd or  four th c i rcu i t ,
check whether  the s ides of  the seat  are
pe rpend i cu la r  t o  each  o the r .  Ho ld ing
the  l eng th  o f  r ush  i n  a  co i l  w i t h  one
hand ,  bu t t  a  t r y  squa re  i n  one  co rne r
of  the seat  ( le fD. Ihe handle and b lade
of  the square should rest  f lush against
the rushing.  l f  not ,  use a f la t - t ip  screw-
dr iver  to s t ra ighten the s ide that  is  out-
o f - squa re ,  push ing  the  l as t  c i r cu i t  you
ins ta l l ed  aga ins t  t he  ad jacen t  ones .
Repea t  a t  t he  rema in ing  co rne rs  o f
the seat .
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f, Stuffing the seat
, . ,1  Once the rushins is  about  twolh i rds
done,  i t  is  t ime to provrOe extra padding
by stuffing the seat. To prevent the rush
from s lackening,  use a spr ing c lamp to
secu re  t he  l oose  l eng th  you  a re  i ns ta l l -
ing to a seat  ra i l .  Use cardboard for  the
paddrng,  cut t ing one t r iangular  p iece for
each s ide of  the seat  so that  the t r iangle 's
long s ide is  s l ight ly  shor ter  than the seat
ra i l .  S l i p  t he  padd ing  unde r  t he  rush ing
(righ),Ihen trim the tips if they overlap in
the center .  Cont inue the normal  c i rcu i t  as
before unt i l  the two s ide ra i ls  are covered.
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4i Completing the bridge
\ ,1 Since the seat  on an Enf  ie ld chai r  is
deepe r  t han  i t  i s  w ide ,  t he  rush ing  be ing
ins ta l l ed  on  the  s ide  ra i l s  w i l l  mee t  i n  t he
middle of  the seat  before the rush on the
f ron t  and  back  ra i l s .  Once  th i s  occu rs ,
use  a  t echn ique  known  as  b r i dg ing  to  f  i l l
t he  gap .  Loop  the  rush ing  on  the  f ron t
and back ra i ls  wi th a f  igure-e ight  pat tern
weave,  passing the rush over  the back
ra i l ,  down through the center ,  under the
sea t  and  up  a round  the  f ron t  ra i l .  Then
br ing the rush over  the seat  f rom the f ront
ra i l  and  back  down  th rough  the  cen te r
( r i oh f  )  Pac ,e ,  i he  r r r sh  r r ndc r  t he  cp : t
\ t  t b t t e ' '

come up  a round  the  back  ra i l  aga in  and
r o n p : i  t h p  n r n n o d r r r p

7 Finishins the iob
T -

/  Once  you  have  b r i dged  the  gap
between the f ront  and back ra i ls ,  set  the
cha i r  ups ide  down  on  a  wo rk  t ab le  and
tack the last  s t rand of  rush to the under-
side of the back seat rail ( left). Cut off
the excess.



SHAKERROCKING CHAIR

t
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he Shaker rocker shown below then bored with an electric drill (page
32); the mortises must be angled 2" to
compensate for the outward splay of the
legs from the bottom to the top.

Drilling the mortises in the legs for
the other stretchers and rails is simoler
because there are no holes at comoound
angles. The mortises for the front rails
and stretchers are 90o holes that can be
bored on the drill press (page 31).The

mortises for the side rails and stretchers
can be bored with a drill and shop-made
drilling guides (page 33);adjust the "TOP"

guide to the appropriate angle, and set
up the "SIDE" guide at 90".

The following pages present tech-
niques that are unique to building a
Shaker rocker, including bending the
rear legs (page 40),and making the arms
and rockers (page a1).

I
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shares many features and building
techniques with the Enfield side chair.
For example, the crest rail mortises in
the rearlegs are routed (page2|)before
the legs are turned and bent. (ln this
chair, the rear legs are bent from the
arms to the top, instead of being canted
back, as on the Enfield.) The mortises
for the back stretchers, rail, and slats are

ANATOMY OF A SHAKER ROGKING CHAIR

Kear lea

Arm

Arm butLon

Rail and
stretcher
to leg
joint

Leg to
roaker
joint
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Front le4
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Built in Hancock Shaker Village,
the rocker shown above features
a woven-splint seat. The Shakers
made this seating from wood,
which they soaked in water for
several weeks, then split into
long strips and wove around the
seat rails.

'IDEVIEW
Kear leq

TOP
VIEW

As shown in the overhead view of the
rocking chak (|eft, top),the front of
the seat is wider than the back and the
tops of the rear legs are farther apart
at the top than the bottom. As a result,
the rails and slats are progressively
longer from the bottom to the top of
the chair. Like the rear legs, the slats
are steam-bent for comfort. The front
legs are parallel so ihe front rails and
stretchers all share the same lengh.

As shown in the side uiew (|eft,
bottom), the side rails and stretchers
are perpendicular to the legs in the
vertical axis. A comfortable angle is
achieved by bending the rear legs,
rather than incl ining them. For bal-
ance, the rockers contact the ground
2 to 3 inches in front of the rear legs.
The illustrations and cutting list pro-
vide appropriate dimensions and
angles thai you can transfer to your
story pole (page 2&.

Front aeat rail

\',1"

' % '

\
\
t

*Notes :  D imens ions  inc lude tenon leneths .
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PREPARING THE REAR LEGS

r) Preparing the legs for the rockers
L Once the legs are dry,  mark holes for  the screws that  wi l l
fasten the legs to the rockers;  locate a hole on each leg about  I
inch f rom the bot tom end.  Cut  a V-shaped wedge out  of  a wood
b lock ,  c rea t i ng  a  l i g  t ha t  w i l l  ho ld  t he  l egs  as  you  bo re  t he
ho les .  C lamp  the  j i g  t o  you r  d r i l l  p ress  t ab le  so  t he  bo t tom o f
the  V  i s  cen te red  unde r  t he  b i t .  Then  p lace  the  l eg  i n  t he  j i g
and  a l i gn  t he  marked  po in t  w i t h  t he  b i t .  Ho ld ing  the  l eg  w r th
one hand,  bore a countersunk hole three-quarters of  the way

1 Bendins the less
t -

I  Rout  the crest  ra i l  mort ises in  the rear  legs (page 28) ,  turn
them on your  la the (page 29) ,  then steam the legs (page 30)
for  bending.  To bend them to the proper arc,  use a shop-made
j ig ,  l ike the one shown at  le f t .  For  the j ig  base,  cut  a p iece of
p lywood longer than the legs,  then make the bending form f rom
a piece of  so l id  s tock s l ight ly  th icker  than the leg d iameter .  0n
your band saw, cut  the desi red curve-about  10"-on both
edges of  the form, s tar t ing the cut  about  hal fway up the board.
Then screw the form to the base and fasten a stop b lock on
each s ide of  the st ra ight  por t ion of  the form; the gap between
the b locks and the form should equal  the leg d iameter .  As soon
as  you  take  the  l egs  f r om the  s teamer ,  se t  t hem on  the  j i g
between the form and the b locks,  a l ign ingthe point  on the legs
that  wi l l  be jo ined to the seat  ra i ls  wi th the star t  o f  the curved
cut  on the form. Then,  protect ing the stock wi th wood pads,
insta l l  a  bar  c lamp just  below the s lat  mort ises to bend the legs
snugly against  the form. Secure the top of  the legs against  the
form using a handscrew (/eff).

through the stock (above,  le f t ) . fhen out l ine a notch on the
bo t tom end  o f  each  l eg  pe rpend i cu la r  t o  t he  ho le ,  mak ing  i t s
width equal  to  the th ickness of  the rockers and l ts  height  about
one-hal f  the rocker  height .  Cut  the s ides of  the notches on your
band saw, then remove the waste between the ker fs ,  shaving
away the wood in th in layers wi th a chisel .  Clamp a stop b lock
in p lace wi th an arc cut  out  of  one face to s teady the workpiece
bbove, right).
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PREPARING THE ARMS AND THE ROCKERS

1 Cutting the arms and rockers
I  Re fe r r i ng  t o  t he  ana tomy  i l l us t ra t i on
on page 38, make a template for the arms.
0u t l i ne  t he  shape  on  one  a rm b lank ,  t hen
f  l ip  the template over  and out l ine the sec-
ond arm; th is  wi l l  ensure that  the two are
mirror  images of  each other .  On each arm,
also mark the mort ise that  wi l l  accept  the
tenon at  the top end of  the f ront  leg.  Cut
the arms to shape on your band saw (right).

Reoeat the orocess to saw the rockers.

r) Preparing the arms for assembly
Z  A t t t r oush  the  tenons  a t  t he  ends  o f
round  pa r t s  o f  t he  cha i r - l i ke  t he  l egs ,
ra i ls .  s t retchers.  and s lats-can be done
on the lathe (page 30), the tenons at the
back  end  o f  t he  a rms  canno t  be  tu rned .
Ins tead ,  i ns ta l l  a  dowe l  cu t t e r  on  you r
d r i l l  p ress ,  t i l t  t he  mach ine  tab le  90 "  and
c lamo  the  a rm in  o lace  wr th  t he  tenon -
end  cen te red  unde r  t he  cu t te r .  Se t  t he
d r i l l r ng  dep th  a t  one -ha l f  t he  l eg  d iame te r
then cut the tenon (/eff).
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ASSEMBLING THE ROCKING CHAIR

' l Gluing the front and rear leg assemblies together
l -

I  Glu ing up the rocking chai r  fo l lows much the same proce-
du re  used  fo r  t he  En f i e l d  cha i r .  S ta r t  by  a t t ach ing  the  c res t
ra i l .  s l a t s .  r a i l s .  and  s t re t che rs  t o  t he  two  rea r  l eps  (napc

33 , ) .  Then  g lue  the  a rms ,  ra i l s ,  and  s t re t che rs  t o  t he  f r on t

legs. 0nce the adhesive has cured, spread glue on the tenons of
the side rai ls and stretchers and in their  mort ises in the legs and
fit the two assemblies together (abovd. Use a dead-blow hammer
to  tap  the . lo in ts  in to  f  ina l  pos i t ion .
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r) Making the arm buttons
L Prepare two b lanks and dr i l l  a  mort ise
hal fway through each one s ized to accept
the tenon at  the top end of  the f ront  legs.
Glue a length of  dowel  in  each hole,  then
use the dowel  to  mount  one of  the b lanks
on your  la the.  Turn the but ton to shape,
then smooth i t  wi th sandoaoer whi le  i t  is
sti l l  spinning on the lathe (righil. Remoue
the but ton f rom the machine and dr i l l  out
the dowel .
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,{ Attaching the legs to the rockers
't Set the rockers on a flat surface and
positron the chair on them so the rear legs
si t  about 2 inches behind the point where
the rockers contact the surface. Use a
chisel to shaoe the bottom of the notches
in the legs so they lie perfectly flat on the
rockers, then mark the screw holes on the
sides of the rockers, using the holes in
the legs as a gurde. Remove the chair  and
dr i l l  a  ho le  a t  each mark ,  se t  the  cha i r
upside down, and reposition the rockers
on the chair .  Now screw the less and
rockers together (right).

t) Installins the arm buttons
<

r-,1 Once both arm buttons are ready,
spread glue in their  mort ises and on the
tenons at the top end of the front legs.
Then position the buttons on the arms (/eft).

+J



TAPE SEAT

Q haker tape, cal led l ist ing by the
rJ Shakers, began to supplant other
tlpes of woven seat materials after 1830.
Its range of colors, neat appearance,
durabilitv. and ease of installation made
it ideal for furniture builders bent on
producing quality goods as efficiently
as possible. And unlike cane or other
naturally occurring materials, tape does
not dry out or split; nor does it pinch
or snag clothing.

Shown below and on the following
pages, weaving is fairly simple. One length
of tape, called the warp, is anchored to

the side rails and wrapped around the
front and back seat rails in adjoining
rows. A second length, called the weft, is
woven alternately under and over the
strands that form the warp. Loose ends
are joined by weaving them back on
themselves, ensuring that the rows
alwavs remain oarallel.

Shaker tapeis available in %- and 1-
inch widths from folk-art suppliers. You
can weave the basic tabby style shown
in this section or create a wide variety
of designs that include basic and com-
plex geometric shapes.
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The Shaker rocking chair shown
at left features canvas tape seat-
ing as well as a tape back.

WEAVING A TAPE SEAT

1 Anchoring the warp rows
I Tack a length of tape to the inside of a side seat rail about
2 inches from the rear leg so that the tape is paral lel  to the rai l .
Loop the tape around the back rai l  f rom underneath, ensuring

the edge of the material butts against the rear leg bbove). Wrap
the tape around the front rai l  and pul l  i t  towards the back rai l
f rom underneath.
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r) Stuffing the seat
I Conlinue wrapping the warp around
the front and back rai ls f rom underneath,
making sure adjoining rows of tape are in
contact. The weave should be tight, but
not so taut that there is no play for the
weft rows to be woven between the warp
rows. Once you are about halfway to the
opposite side rai l ,  i t  is t ime to stuff  the
seat. To orevent the taoe from slacken-
ing, tie the loose length of tape to one of
the  s la ts .  Buy  a  p iece  o f  1 - inch- th ick
foam padd ing  f  rom a  c ra f t  supp ly  o r
hardware store and cut i t  wi th a craft
kni fe to f i t  wi thin the seat rai ls.  Sl ip the
padding between the tape layers (left),
center ine i t  between the rai ls.

Completing the warp
Continue weaving the warp rows

unt i l  you reach the opposite side rai l  and
the back seat rai l  is ent i rely wrapped in
tape. Then temporari ly tack the loose
length of tape to the side rai l  (below)
and cut of f  the loose end.
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Starting the weft
Set the chai r  upside down on a work

surface that wi l l  enable you to work com-
fortably.  Start ing along the back seat rai l
opposite the place where you began the
warp, s l ip the end of the weft  tape under
the first strand of the warp, over the next,
and cont inue w i th  th is  under -and-over
weave until you reach the last warp strand.
Pu l l  the  excess  tape th rough,  leav ing  5
inches or so at the start ing point.  Weave
this part  back on i tsel f  to anchor the tape
in place ( lef t) .  Fl ip the chair  upr ight
and cont inue weaving on the top side of
the seat.
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f, Fill ing the gaps in the warp
r-,/ Weave about three rows of weft, then
b e g i n  f i l l i n g  i n  t h e  t r i a n g u l a r  g a p s  l e f t
a long the  s ide  ra i l s  where  you ins ta l led
the warp. Cut a length of warp tape long
enough to weave two rows of seating, plus
about  5  inches ,  and s l ip  the  tape under
the last strand of weft  beneath the seat
and around the front seat rai l ,  butt ing i t
against the last row of warp you wove in
step 3. Then return to the back rai l ,  pass-
ing the tape under the last weft  row and
over the second one (right). Weave another
warp row adlacent to the last one the same
way. Leave the excess hanging for now;
you w i l l  be  ab le  to  weave i t  in to  the  sub-
sequent weft rows. Weave three more weft
rows and repeat the gap-f i l l ing process.
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I Splicing tape
I lf you run out of tape before finishing the warp or the weft,
you wi l l  need to join two ends. You can st i tch them together
with thread, but a simpler method is to start  weaving a new
length at a point about 6 inches before the end of the f i rst

tape bbovd, overlapping the tapes and binding them together
by  f r i c t ion .  Use th is  techn ique on  the  unders ide  o f  the  seat
w i th  the  cha i r  ups ide  down so  tha t  no  seams or  bu lges  w i l l
be  v is ib le .

trl Completing the weft rows
\,f Continue weaving the weft, wrapping
each row around the side rai ls and weav-
ing over and under the warp rows (left).
Avoid twist ing the mater ial .  As you f inish
each row, pull it tight against the previous
one with your f  ingers. As you work your
way toward  the  s ide  ra i l ,  the  warp  w i l l
become increasingly tight. To make space
for the weft, slide a blunt knife between
the warp rows as necessary. When you
have laid down the f inal weft row, weave
it  back on i tsel f  to hold i t  in place. Also
weave in any loose ends of tape on the
underside of the seat.
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N,{EETINGHOUSE BENCH

-[t h. meetinghouse bench served as a
I pew for the Shakers. During ser-

vices, the faithfulwould sit and listen to
a sermon delivered by an elder. At the
close of the meeting, the benches would
be moved out of the way and hung from
a pegboard (page 138). Wth the floor
cleared, the Shakers' ritual dancing-

Made of cherry with a pine seat,
the meetinghouse bench shown at
Ieft is modeled after those used by
Shaker worshippers. Because peo-
ple are larger than they were in the
Shakers' time. the seat is wider
than that of an original bench.

from which they derive their name-
would begin.

Although many Shaker communities
had benches of the style shown in this
section, the design is believed to have
originated in Enfield, New Hampshire.
Typically, the crest rail, legs, and spin-
dles were built from maple or cherry
and the seat from pine. Many early
examples remain intact, as a result of
sound construction and careful han-
dling by their makers.

As shown below, the bench's legs
are raked to the front and back, but are
not splayed sideways. The spindles and
crest rail are tapered and the rail is
angled at the ends.
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Crea
rail

D

I



CHAIRS

I

I

I

I

I

T

I

t
I

I

I

T

T

I

I

I

I

I

I

I

r
I

T

T

I

I

I

I

I

I

I

T

OTY

I

1

1 1

4

2

t

44

44

I 4

I 7

I 4

CUTTING LIST

ITEM

Seat

Crest rail
Q n i n d  l p c *

I  poq*

Stretchers*

W OR DIA.

I 4

4

%

LY,

%

TH

L %

%

*Note :  D imens ions  inc lude tenon leneths

PREPARING THE SEAT

1 Drill ing the leg holes
I Clamp your seat blank bottom-face up on a work surface
and mark a reference l ine across the surface 5 inches from
each end, then pinpoint the holes for the legs; the back holes
should be 1% inches from the back edge of the seat and the
front holes should be 1% inches from the front edge. Fi t  a
hand brace with a spoon bi t  the same diameter as the legs.
To he lp  you dr i l l  the  ho les  a t  the  cor rec t ;s f ts  2po le  m:kc

two guides from a short  wood scrap, miter ing the guide for
the  f ron t  legs  a t  5 "  and the  one fo r  the  back  legs  a t  15" .
Set the appropriate guide on edge on the reference l ine a few
inches  f rom the  ho le  mark  and ho ld  the  b i t  para l le l  to  the
mitered edge of the guide. Then bore the hole (abovd, stop-
ping when you are about two-thirds of the way through the
stock-about 1 inch deep.
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r)  Dri l l ing the spindle holes
f-  Bore the holes for the seat spindles using your dr i l l  press
and a  shop-made j ig .  Mark  a  re fe rence l ine  on  ihe  top  face
of the seat paral lel  to the back edge and 1 inch away from i t .
Then mark  the  sp ind le  ho les ,  s ta r t ing  about  2% inches  f rom
the ends  and spac ing  the  remain ing  ho les  equa l ly .  To  ensure
that the spindles are t i l ted back at the correct angle, adjust a
protractor to 10" and use the shop-made t i l ted table j ig shown
above to  t i l t  the  seat  in  re la t ion  to  the  b i t .  For  the  j ig ,  se t  a
p iece  o f  p lywood on  the  mach ine  tab le ,  p lace  the  seat  b lank

on top ,  and s l ip  a  2 -by-2  under  the  p lywood para l le l  w i th  i t s
back edge. Holding the protractor base on the seat and the
blade next to the bi t ,  reposit ion the 2-by-2 unt i l  the blade is
parallel to the bit (above, lefil. fhen screw the Z-by-2Io the ply-
wood and clamp the j ig to the machine table. To dr i l l  the holes,
se t  the  dr i l l i ng  depth  a t  two- th i rds  the  seat  th ickness ,  a l ign
the f i rst  mark under the bi t ,  and clamp a board to the l ig as a
fence along the seat front 's edge. Then, holding the seat against
the fence, bore each hole bbove, right).
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Q Preparing to shape the seat's top
r.,l Cut the recess on the seat's top sur-
face on your table saw. Start  by marking
the prof i le of the seat on the workpiece.
Referr ing to the anatomy i l lustrat ion on
page 48, out l ine the shape of the ends on
the bottom face and end grain of the blank.
To outline the recess, set the seat top face-
down on your  tab le  saw and c rank  the
blade to the desired depth of cut.  Posit ion
the seat so the recess wi l l  be centered
between the  midd le  and the  back  edge,
then ou t l ine  the  b lade on  the  end o f  the
s tock  and mark  a  re fe rence l ine  on  the
saw table along the seat's front edge (righil.
Now clamp a board as a guide so that i ts
edge is al igned with the reference l ine.

Trotractor
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f, Shaping the top of the seat
s, /  Clamp the seat  face-up on a work sur face and mark a
guidel ine a long the length of  the recess you cut  as a reminder
of  where the curved por t ion of  the seat  top wi l l  end.  Referr ing
to the out l ine on the end of  the stock,  use a hand p lane to f in-
ish shaping the seat Iop (above), removing waste from end to
e n d  a n d  a l w a y s  c u t t i n g  w i t h  t h e  g r a i n .  C o n t i n u e  u n t i l y o u
reach your  out l ine.

,{ Cutting the recess in the seat top
-T Adjust the blade to a cutting height of
' / ,u  inch.  Slowly feed the seat  across the
t a b l e  w i t h  o n e  h a n d ,  w h i l e  p r e s s i n g  i t
aga ins t  t he  gu ide  boa rd  w i th  t he  o the r .
Make as many passes as necessary unt i l
the b lade out l ine on the end of  the stock
disappears (left), raising the blade %u inch
at  a t ime.  For  a smooth f  in ish,  ra ise the
blade very s l ight ly  and make a f  ina l  pass.

Cutting the ends of the seat
Fol lowing the cut t ing l ines on the top face of  the seat ,  cut
ends on your band saw (above). Keep the workpiece flat on
machine table as you feed i t ,  then sand the cut  ends smooth.

t he
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I Shaping the underside of the seat
I The ends and front edge of the seat
are beveled on i ts underside. Bevel the
front edge of the seat on your table saw,
t i l t ing the blade to a 45'  angle. The ends
are best shaped by hand with a carver's
drawknife.  Clamo the seat face-down on
a work surface. Then, holding the tool  in
both hands with the blade bevel-down at
a  45 'ang le  to  the  end o f  the  seat ,  pu l l  i t
toward you to shave off waste wood (left).
Once you are satisfied with the bevel, sand
the ends smooth.
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JOINING THE LEGS TO THE SEAT

1 Preparing the legs for the stretchers
I Turn the legs on your lalhe (page 28),
tapering them to a diameter of % inch
at the top dtld r%o inch at the bottom. Also
turn the stretchers into cylinders, forming
a tenon (page 29) at each end. To ensure
tha t  the  s t re tcher  ho les  in  the  legs  w i l l
be  a t  the  cor rec t  ang le ,  d r i l l  them wi th
the seat face-down on a work surface and
the  legs  dry - f  i t ted  in  the i r  ho les  in  the
seat .  Ins ta l l  a  spade b i t  in  an  e lec t r i c
dr i l l  and  wrap a  s t r ip  o f  mask ing  tape
around the bi t  to mark the dr i l l ing depth-
about  one-ha l f  the  d iameter  o f  the  leg .
A lso  mark  a  po in t  ha l fway  up  each leg
(see the anatomy on page 48). Then hold-
ing the leg in i ts hole and the bi t  paral lel
to the seat surface, dr i l l  the hole at the
mark ,  s topp ing  when the  mask ing  tape
contacts Ihe stock (right).
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Preparing the legs and
stretchers for wedges

Reinforce the joints connect ing the legs to
the seat and the stretchers to the legs with
wedges. Cut the kerfs for the wedges on
your band saw. When you are kerf  ing the
legs ,  ho ld  the  leg  on  the  mach ine  tab le
with the stretcher hole facing straight up.
This wi l l  ensure that the wedges in the
legs are perpendicular to the grain of the
seat,  prevent ing the seat from spl i t t ing.
Feed the workpiece into the blade, sl ic ing
a kerf to a depth of about lz inch (righil.
Cut the kerfs in the stretchers the same
way, making sure that the wedges wi l l  be
perpendicular to the grain of the legs.

Q Gluing up the legs and stretchers
r.,l To make wedges for the kerfs, cut
some hardwood pieces on the band saw
sl ight ly less than % inch long and % inch
th ick  a t  the  base,  taper ing  to  a  porn t .
Start by gluing the stretchers to the legs.
Spread some adhesive on the wedges and
in the kerfs as wel l  as on the stretcher
tenons and the mort ises in the legs, and
insert the wedges into their kerfs. Fit the
stretcher and legs together, using a wood-
en mal let  to tap the pieces into f inal  posi-
tion. You can leave the wedges protruding
from the kerfs ( insef);  they wi l l  s i t  f  lush
with the ends of the legs and stretchers
when you tap the joints together.  Next,
glue the wedges into the legs, spread adhe-
sive on the contacting surfaces between
the legs and the seat,  and tap the legs
into position (/eff,).

r--)
V.,
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Sawing the legs to length
The technique shown above wi l l  ensure

tha t  a l l  f ou r  l egs  a re  p rec i se l y  t he  same
length.  Cut  four  wood b locks f rom a s ingle
boa rd ,  t hen  no tch  one  o f  t he  b locks  t o
f  i t  around a leg ( insei l .  P lace the b lock
around the f  i rs t  leg to be cut .  Hold ing the
leg  f  i rm ly  w i t h  one  hand ,  cu t  i t  t o  s i ze
w i th  a  f  l ush -cu t t i ng  saw .  Once  the  f  i r s t
leg is  t r immed, remove the notched b lock
and  rep lace  i t  w i t h  one  o f  t he  rema in ing
blocks.  Posi t ion the notched p iece around
the next  leg and make the cut .  Cont inue in
this way unti l all four legs are cut (right).
l f  you want  the bench to have a backward
s lan t ,  t ack  sh ims  to  t he  bo t toms  o f  t he
front  legs before t r imming the legs.
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GTUING THE CREST RAIL AND SPINDLES T() THE SEAT
' l  Preparing the crest rail for the spindles
I  Cu t  t he  c res t  r a i l  t o  s i ze ,  t hen  mark
the spindle holes on i ts  bot tom edge,  us ing
the holes you dr i l led rn the seat  as a guide.
C lamp  a  p iece  o f  p l ywood  as  an  aux i l i a r y
table to your  dr i l l  press,  insta l l  a  brad-point
b i t ,  and adlust  the dr i l l ing depth to about
1  i nch .  A l i gn  t he  f  i r s t  ho le  mark  unde r
t h e  b i t  a n d  c l a m p  a  b o a r d  t o  t h e  a u x i l -
iary table f lush against  the face of  the ra i l .
Th i s  w i l l  se rve  as  a  f ence  to  oos i t i on  t he
ra i l .  But t ing the ra i l  against  the fence,  dr i l l
the holes (righil.
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r) Gluing up the spindles and crest rail
L s"t the seat face-uo on a work sur-
face, then spread glue on the ends of the
spindles and in the holes in the seat and
the  c res t  ra i l .  F i t  the  sn ind les  in to  the
seat,  tapping each one into f inal  posi t ion
with a dead-blow hammer (above). Once
al l  the spindles are in place, f i t  the rai l  on
top and tap i t  into posit ion. For addit ional
re in fo rcement ,  you  can peg the  jo in ts
between the soindle and the seat and rai l
a t  each end o f  the  bench.  Dr i l l  the  peg
holes into the spindles through ihe back
edge of the seat and the outside face of
the rai l ,  fo l lowing the procedure explained
on page 110.

illr illt ljil tilJ iliI illJ lllt ili l]l] ltil llrJ llll llll llt IIJ illl llil llil
1HO? TI?
laperinglhe areEl rail on a planer
lf you wieh No la?er the crest, rail of the bench eo Xhe lop edqe io
nirrowe, than tie b ott om, use a Nhickneee elaner and a bhop-m aae
jig. For Nhe jiq, tack two wood etriVe Io a board Nhat is longer and
wider than the rail. One of lhe eLrioe ehould be lwice as thick as lhe
oIher,  and the 4ap beNween Nhem ehould be about,1 inch lees than
Nhe widlh of the rail, Clamp Nhe ji4 Lo Nhe plan'
er table so Lhe board and Nhe eNrioe extend
lrom each side of the machine by eeveral J;i,
inches. Now furn on Ihe planer and make
a Dao6 throuah the machine with Ihe
bottom edqebf the rail flueh ayainol the
Nhicker otrip andlhetop edqe proVped uV
onlhethinner etr iV. l l take ae many ?aeoeo
ao neceleary No achieve Lhe desired
taper .ThenNurn lhe  ra i l  over  and
repeat, lhe proceee, Nhie time
with Lhe rail'e boLIom
edge buLbed aqainot
Nhe thinner elr ip,  ae
shown above,
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he early years of Shaker
communities were far

from bountiful. As one resi-
dent of the Hancock village
said in 1791, "Our food was
very scanty. But what we had,
we ate with thankful hearts.
For breakfast and supper, we
lived mostly upon bean por-
ridge and water porridgeJ' By
the second decade ofthe 19th
Century however, the Shakers'
capacity for ceaseless hard
workbegan to payoffin mate-
rial prosperiry

Shaker dining tables are
mute testament to the com-
munities' success in fields,
bams, and gardens. As increas-
ing numbers of converts joined
the movement, mealtimes
saw the Shakers crowded
elbow to elbow around the
dinner table, eating in solemn
silence and, as in most of

TABLES

Wth help from a shop-built jig that rests on the bed of
a lathe, a router fitted with a dovetail bit plows sockets
in the column of a candle stand. The sockets will mate

with sliding dovetails at the top ends of the legs.
For instructions on making this jtg, refer to page 81.

three squares of 12 people. The
6-footlong table illustrated on
page 58 seats eight comfortably.

DropJeaf tables (page 68),
with their expandable tops,
were developed later than tres-
tle types, becoming common
by 1820. Theywere used in the
dining hall as side tables or
occasionally, as dining tables.
But the dropJeaf design is so
practical that the Shakers
found a multitude of applica-
tions for it everywhere from
the dairy to the infirmary.

The pedestal table (page 78),
or candle stand, was verypop-
ular with the Shakers. Strong
and sturdy, itwas light enough
to move easily. Its tripod legs
kept it from wobbling. The
Shakers experimented end-
lessly with this basic form. The
stand was built with convex,
concave, or turned legs. Tops

their other activities, with the men and women separated.
Trestle tables (page 58)were common fixtures in most Shaker

dining halls. Wth their narrow legs and unobstructed legroom
allowing people to sit quite close together, the tables were well
suited to the Shaker ethic. To facilitate the passing offood across
the large tops, settings were divided into "squares" of four din-
ers. Typically 10 feet long, Shaker trestle tables were built to seat

were made round, square or rectangular. Sometimes, the tops
were simply rounded over or lipped, and some featured under-
slung drawers to hold sewing supplies. Some tops had a groove
in the lip to help in the packaging of seeds. (Oval or octagonal
shapes were excluded, however, as being frivolous and too
worldly.) The candle stand shown in this chapter is but one
version of a popular and functional design.

A wooden support is pivoted under the leaf of the dropJeaf table
shown at left. Over time, the support may tend to sag slightly, but
the thin wedge glued to the underside of the leaf will compensate

for the change, allowing the leaf to sit at the same level as the top.

t
I
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TRESTLE TABLE

f-\ espite their large size, trestle tables
LJ are easy to move. This is because
the joints connecting the feet to the
legs, the legs to the rails, and the rails to
the top are fixed not by glue, but by
screws and bolts. The table shown below
relies heavily on knockdown hardware,
a modern version of the Shaker Drac-
tice of assembling tables with bolts that
drew against a trapped nut, allowing easy
disassembly. Shakers frequently used

cherry for their tables; this remains a
good choice today.

To prevent the top from warping and
also to hide end grain, a tongue is cut
along each end to position the mating
groove ofa breadboard end. The ends
are screwed to the top, with only a little
glue applied at the middle. This allows
the top to expand and contract across
its width as humidity changes without
being hindered by the breadboard ends.

As shown on page 59, the first step in
making this table is gluing up the top.
Because of its width, the top cannot be
passed through most thickness planers
after glue up. Instead, start by assem-
bling the top in the largest possible sec-
tions that your machine can handle and
plane them to a uniform thickness.
Then glue the sections together, being
very careful to ensure that they are per-
fectly flush.
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ANATOMY OF A
TRESTLE TABTE

ToP
1"x41'/a"x7O%"

+
7"

, . t . . . -

18"

Trestle
1 "x4%"x49"

Spare and sturdy, the trestle table shown below
is a perfect expression of the Shaker philosoplry.
With the trestle tucked up under the top, diners
could sit close together without having to splay
out their knees or legs. The narrow feet at the ends
made it easy to sweep the floor under the table.

/----=-%

Croaa
dowel /

Rail
1 " x 5 " x 3 6 "

y-----"'- 
Drawbolt



TABLES

MAKING THE T(]P
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' l  Applying the glue
I  Once  a l l you r  boa rds  a re  l o i n ted  and  r i pped  to  a  com-
b ined  w id th  t ha t  i s  rough l y  1  i nch  w ide r  t han  the  f i n i shed
top,  arrange the boards for  the best  possib le match of  co l -
o r ,  f i gu re ,  and  g ra in .  To  m in im ize  warp ing ,  l ay  ou t  t he
p lanks  so  tha t  t he  end  g ra in  o f  ad jacen t  boa rds  runs  i n
opposi te d i rect ions,  then mark a reference t r iangle on top
of  the boards.  This wi l l  he lp you correct ly  real ign them for
g lue  up .  To  ho ld  you r  ba r  c l amps  up r i gh t ,  cu t  no t ched
wood  b locks  and  se t  t he  c l amps  i n  t he  b locks .  Space  the
clamps euery 24 to 36 inches.  To protect  the stock,  a lso
cu t  two  wood  pads  as  l ong  and  as  t h i ck  as  t he  p lanks .
Apply a narrow bead of  g lue to one edge of  each jo int  and
use  a  sma l l ,  s t i f f - b r i s t l ed  b rush  to  sp read  the  adhes i ve
evenly on the board edges (above).

r )  T ightening c lamps
L  tuy  t he  boa rds  face  up  on  the  ba r  c l amps  and  a l rgn
the i r  ends ,  mak ing  su re  t he  s ides  o f  t he  re fe rence  t r i ang le
a r e  l i n e d  u p .  T i g h t e n  t h e  c l a m p s  u n d e r  t h e  b o a r d s  j u s t

enough  to  bu t t  t hem toge the r .  To  ba lance  the  c lamp ing
p ressu re  and  keep  the  pane l  f l a t ,  p l ace  ba r  c l amps  ac ross
the top of  the panel  between the ones underneath.  As you
t ighten the c lamps,  make sure that  the boards are per fect ly
f lush.  Place a scrap of  wood on any h igh spots where two
boa rds  mee t  and  h i t  i t  w i t h  a  hammer  un t i l t he  two  l i e  f l a t .
F inrsh t ightening a l l  the c lamps tn turn ( le fD unt i l  there are
no  gaps  be tween  the  boa rds  and  a  t h i n ,  even  bead  o f  g l ue
so reezes  o r t  o f  t he  i o i n t s .  Once  a l l  t he  t on  sec t i ons  a re
g lued  up ,  p lane  them and  g lue  them toge the r .
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Q Preparing the top for
!,, the breadboard ends
The breadboard ends are attached to the
top with a tongue-and-groove joint. Start
by routing a tongue at each end of the top.
Instal l  a pi loted three-wing slot t ing cutter
in a router and set the cutt ing depth to
%- inch ;  th is  w i l l  enab le  you to  c lear  the
waste from each side of the tongue in two
passes. Secure the too to a work surface
and turn the router on with the bi t  c lear
of the stock. Make the first pass on both
s ides  o f  each end mak ing  sure  the  b i t ' s
p i lo t  bear ing  is  bu t ted  aga ins t  the  end
of the top. Then reset the depth of cut
sl ight ly deeper to rout the rest of  the
waste  f rom ha l f  o f  the  tongue;  the
tongue shou ld  be  one- th i rd  the  th ick -
ness  o f  the  top .  F in ish  the  tongues a t
both ends //eft).
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Making and installing the breadboard ends
Plane the breadboard ends to the same thickness as

the top, then saw them as long as the top's width. Cut the
grooves along the inside edges of the breadboard ends on
your table saw (page 62).fhe grooves should be as wide as
the tongues you routed in step 3 and sl ight ly deeper than
their  length. Fi t  the ends in posit ion and counterbore three
holes through each one and into the top, locat ing one hole
at the middle and another a few inches from each end. Use
a f i le to elongate the holes in the breadboard ends sl ight ly;
th is  w i l l  fac i l i ta te  wood movement .  Spread g lue  on  the
tongues about 1 inch to each side of the center,  then repo-
si t ion the breadboard ends (r ight) ,  using a mal let  and a
wood b lock ,  i f  necessary ,  to  tap  them in to  f  ina l  pos i t ion .
Drive the screws to secure the ends, glue wood plugs over
the heads, and tr im them f lush with a chisel .  Sand the sur-
face smooth.

60



TABLES

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

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

MAKING THE FEET

' l Preparing the feet for the legs
I  Out l ine  the  fee t  on  b lanks  and cu t  the  mor t i ses  in  them wi th  a  rou ter  and the
commerc ia l  mor t i s ing  j ig  shown above.  The j ig  fea tures  two gu ide  p ins  tha t  bu t t
against opposite faces of a workpiece, ensuring that the mort ise is centered on the
edge. lnstal l  a ' / t - inch mort is ing bi t  in a router and set the cutt ing depth to cut the
1%-inch-deep mort ise in three or four passes. Secure one foot edge up on your bench
and mark the beginning and end of the mort ise. Plunge the bi t  into the stock at one
end of the mort ise, then feed the cutter to the other end, making sure the guide pins
both r ide along the workpiece throughout the cut.  Repeat for the other foot,  then
square the corners of the mort ises with a chisel .

r) Sawing the feet to shape
L cut the leg on your bano saw, saw-
ing the top edge f  i rst ,  fol lowed by the
bottom edge (above).  Sand ihe cut
edges smooth.

Q Chamfering the top edges of the feet
r- ,1 Instal l  a pi loted 45-degree bi t  in a
router,  mount the tool  in a table and set
the cutt ing depth for a %-inch-wide cham-
fer. To prevent kickback, clamp a notched
guide board to the table so i ts edge is in
l ine with the bi t 's pr lot  bearing. Reinforce
the guide with a support  board. To indi-
cate where the chamfer ends, mark a l ine
across the top edge of the foot % inch from
each end of the mort ise. Feed the foot
into the cutter,  r id ing the stock along the
guide board to start  the pass, then pivot
the workpiece away from the guide, mak-
ing sure the stock butts against the bear-
i n p  S t o n  t h e  c l t  a t  t h e  c h a m f e r  l i n e .
Repeat on the other side of the mort ise,
then turn the foot over and chamfer the
opposite face (left).

,/ ,-/
/ --r'/ /

/ , ,
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MAKING THE LEGS AND RAITS

r) Preparing the legs for the trestle
L me trestle fits into a stopped groove
at  the  top  o f  the  leg .  Ad jus t  the  w id th
of the dado head and the cutting height to
% inch. Center the face of the leg over the
dado head and bu t t  the  fence aga ins t
the edge. Mark the end of the groove on
the legs and the points on the table insert
where  the  b lades  s top  cu t t ing ;  th is  w i l l
he lp  you de termine the  pos i t ion  o f  the
dado head when i t  is hidden by the work-
piece during the cut.  To saw the groove,
feed the leg face down, holding the edge
against the fence (right). Once the cutting
l ine  on  the  leg  a l igns  w i th  the  mark  on
the table insert ,  l i f t  the workpiece off  the
dado head. Square the stopped end of
the dado with a chisel .  You can now cut a
two-shouldered tenon at each end of the
stretcher (page 71) to fit into the groove.

'l Sawing the tenons at the
I bottom of the legs
Cut  the  legs  to  s ize ,  then ou t l ine  the
tenons on  the i r  bo t tom ends ,  us ing  the
mort ises in the feet as a guide. Cut the
tenons on  your  tab le  saw f  i t ted  w i th  a
dado head;  ad jus t  the  w id th  o f  the  head
to  s l igh t ly  more  than one-ha l f  the  tenon
length-about  1  inch .  You w i l l  saw the
tenon sides and edges in two passes each,
el iminat ing the need to attach an auxi l iary
fence. To posit ion the r ip fence, al ign the
shou lder  l ine  on  the  leg  w i th  the  dado
head and butt  the fence against the end
of the board; the fence should be wel l  c lear
of the blades. Start by cutting the sides of
the tenon (page 71). For the edges, align
the end of the board with the dado head
and make a pass, then turn the leg over
and repeat.  To complete the tenon, al ign
the shoulder l ine with the head and feed
the board with the miter gauge, r iding the
end of the workpiece against the fence.
Turn the board over and repeal (lefil.
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Sawing the mortises in the legs
Replace the dado head on your  table saw wi th a combina-

t ion b lade,  crank i t  as h igh as i t  wi l l  go,  and cut  the mort ises at
the top ends of  the legs wi th the help of  a commercia l  tenoning
j ig ; the model  shown above s l ides in  the mi ter  s lot .  Clamp the
leg upr ight  in  the j ig ,  posi t ion the j ig  to center  the b lade on the
edge of  the workpiece,  and feed the stock in to the cut .  Then
move  the  j i g  ve ry  s l i gh t l y  away  f rom the  b lade  to  en la rge  the
mort ise.  Make another  pass,  turn the leg around in the j rg,  and
feed it rnto the blade again (above). Next, test-fit one of the
ra i l s  i n  t he  n ro r t i se .  l f  t he  f i t  i s  t oo  t i gh t ,  ad jus t  t he  j i g  t o
shave a l i t t le  more wood f rom the mort ise and make two more
passes,  cont inuing unt i l  the ra i l f i ts  snugly in  the mort ise.

Preparing the rails for the legs
The ra i ls  are at tached to the top ends of  the legs wi th br id le

jo ints .  Star t  by cut t ing the recesses in  the ra i ls  that  enable them
to mesh wi th the mort ises you wi l l  saw in the legs.  Out l ine the
ra i l  prof i le  on your  b lanks and mark the shoulders of  the recesses
2  i nches  to  each  s ide  o f  t he  m idd le  o f  t he  boa rds .  Ad jus t  t he
dado head on your  table saw as wrde as i t  wi l l  go and set  the cut-
t ing height  at  % inch,  Screw an extension to the mi ter  gauge,
a l i gn  one  o f  t he  shou lde r  marks  on  the  ra i l  w i t h  t he  dado  head ,
and but t  the fence against  the end of  the stock.  Feed the ra i l
wi th the mi ter  gauge,  pressing the stock against  the fence.  F l ip
the ra i l  to  cut  a shoulder  on the other  face,  then rotate the p iece
and cut  the shoulders at  the other  end of  the recesses / /e f f ) .
Move the fence out  of  the way and remove the remain ing waste.

f, Cutting the rails to shape
r. f  To br ing the top edge of  the ra i ls  f lush wi th the top end
o f  t he  l egs ,  you  w i l l  have  to  no tch  the  bo t tom edge  o f  t he
recessed  sec t i on  o f  t he  ra i l s  ( see  the  ana tomy  on  page  58 ) .
F i t  the ra i l  upside down in the leg mort ise and draw a penci l
a l ong  the  top  o f  t he  l eg  t o  mark  a  cu t t i ng  l i ne  ac ross  t he  ra i l .
Cut  the notch on your  band saw, s tar t ing wi th s t ra ight  cuts
a long  the  shou lde rs  o f  t he  recess  to  t he  marked  l i ne .  Remove
the remain ing waste by making a curved cut  f rom the edge to
one shoulder  (above),  then rotate the board 180" and saw
along the cut t ing l ine.  Once the notches in  both ra i ls  are ready,
saw the ra i ls  to  shape as you d id the feet  (page 61)  and sand
the sur faces smooth.
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ASSEMBLING THE TABLE
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' l Preparing the rails for the top
I

I  To a l low the tabletop to move,  the
ra i ls  are fastened to i t  wi th screws rather
than g lue.  Mark s ix  screw holes a long the
ton edses of  the ra i ls- three on each s ide
of  the recesses and bore them on your
d r i l l  p ress .  Ho ld rng  the  ra i l  up r i gh t  on  the
mach ine  tab le ,  d r r l l  a  coun te rbo red  ho le
through the workpiece at  each mark;  use
curved backup boards to help you steady
t h e  r a i l .  T h e n  t u r n  t h e  r a i l  o v e r  a n d
enlarge the bot tom of  each hole ( le f t ) ,
r r s i n p  a  , / - i n c h  d i a m e t e r  b i t .  T h r s  w r l l
fac i l i ta te wood movement.  Do not  dr i l l
too deep,  however;  for  proper anchor ing,
a screw requires at  least  1 inch of  wood
wi th a hole no larger  than i ts  shank.

r) Preparing the feet for the legs
L Ustrgtwo d i f ferent  b i ts  on your  dr i l l
nress hore a hole lhrorrsh each foot  for
t he  bo l t  t ha t  w i l l  a t t ach  i t  t o  t he  l eg .  The
bol t  wi l l  be threaded into a cross dowel
to provide long-grain support (step 4).
S ta r t  by  d r r l l r ng  a  ho le  t o  concea l  a  bo l t
head  w i th  a  1 l - i nch  spade  b i t .  Mark  a
l i ne  on  the  face  o f  t he  f oo t  1 l  i nches
f rom the  bo l l om edse  l o  i nd i ca te  t he
d r i l l i n g  d e p t h .  H o l d i n g  t h e  f o o t  u p s i d e
down  on  the  mach ine  tab le ,  use  the  l i ne
a c . :  o r r i d p  f n r  c . p t i i n o  t h p  d r i l l i n o  d p n t h

then bore the bol t - recessrng hole ( r rghf) .

Then swi tch b i ts  and bore a %- inch-diam-
eter  c learance hole for  the bol t  through
the foot.
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Q Drill ing clearance holes in the legs
r-,1 Use an electr ic dr i l l  to prepare the legs forthe bolts from
the feet. Start by fitting a foot and leg together and secure the
assembly upside down in your bench vrse. Insert  a penci l  into
the hole in the foot and mark i ts center on the tenon at the end

of the leg bbove, lefil.fhen remove the foot and use the drill
f i t ted with a%-inch spade bi t  to bore into the tenon and leg to
a depth of about 3 inches. Keep the tool  perpendicular to the
end of the tenon throughout the operation (above, righil.

Boring clearance holes in
the legs for cross dowels

lnstal l  a ' lu- inch brad-point bi t  in your dr i l l
press and set the leg inside{ace up on the
mach ine  tab le .  Ad jus t  the  dr i l l i ng  depth
to  s l igh t ly  less  than the  s tock  th ickness .
To loca te  the  ho le  fo r  the  c ross  dowel ,
mark a vert ical  l ine along the leg al igned
wi th  the  p i lo t  ho le  and a  hor izon ta l  l ine
across the leg % inch from the shoulder
of the tenon. Holding the leg steady, dr i l l
the hole (/efil.

Clearance
hole
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F Bolting the feet to the legs
. . ,1  Now vou are readv to assemble the
table,  s tar t ing wi th the feet  and legs.  F i t
the p ieces together  and set  the assembly
on a work sur face.  Sl ip  the cross dowel
into i ts  hole in  the leg and inser t  the bol t
up the foot .  To a l ign the fasteners so the
bo l t  engages  w i th  t he  dowe l ,  ho ld  t he
dowe l  i n  pos i t i on  w i t h  a  sc rewdr i ve r  as
you  d r i ve  t he  bo l t  w i t h  a  hex  d r i ve r  o r
wrench (right). Once the bolt catches in
the dowel ,  t ighten i t  f  r rmly.

4i Assembling the legs, rails and trestle
\ , f  No tch  the  t res t l e  f o r  t he  c l ea t ,  t hen  sc rew  the  c lea t  i n
p lace .  C lamp  the  c lea t  t o  a  wo rk  su r face ,  f i t  t he  l egs  and  ra i l s
toge the r ,  and  pos i t i on  t he  l egs  aga ins t  t he  t r es t l e .  The  l egs
and rar ls  are jo ined to the t rest le  wi th bol ts  and cross dowels.
To make the connect ions,  dr i l l  two p i lo t  holes for  bol ts  through

each leg and rail into the end of the treslle (above). Locate the
holes so they pass through the rai l ,  rather than below i t ,  in the
notched port ion of the stock. Next,  bore two holes near each
end of the trestle for cross dowels as you did in the leg @age 65),
then bolt  the less and rai ls to the trest le ( inset).
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I Preparing the top
/  Before fastening the top to the ra i ls ,
round over  i ts  top and bot tom edges and
ends.  Lay the top face up on a work sur-
f ace  and  s ta r t  by  round ing  the  co rne rs
s l ight ly  wi th a sanding b lock.  Then insta l l
a  p i lo ted %- inch round-over  b i t  in  a router
and  se t  t he  dep th  o f  cu t  t o  shape  the
top's edges in two passes. Press the bit 's
p i l o t  bea r i ng  aga ins t  t he  s tock  as  you
feed  the  rou te r  coun te rc lockw ise  a long
the edges and ends of  the top ( r ight) .

Turn the top over and repeat the process
wi th a %- inch round-over  b i t  to  shape the
bot tom edges and ends.

Attaching the top to the rails
Leave the too face down on the work

su r face  and  pos i t i on  t he  ra i l - and - l eg
assemb ly  on  i t .  Use  an  aw l  t o  mark  t he
screw holes through the ra i ls  on the under-
s ide of  the top,  then dr i l l  a  p i lo t  hole for
a screw at  each point .  Make sure the b i t
does not  penetrate the top 's  upper sur-
f ace .  Repos i t i on  t he  ra i l s  on  the  top  and
screw them in place (left).
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DROP-LEAF TABLE

-l- h. Shakers appreciated the versa-
I tility of drop-leaf tables. The leaves

could be raised when a wider toD was
needed. and folded down afterwird so
the table would occupy less space.
Shaker dropJeaftables ranged from 10-
foot-long dining tables, sometimes

referred to as "harvest tables," to small
work tables just 2 feet long. At 41 inch-
es long, the table shown in the illustration
below is a comfortable compromise.
The top can expand to a width of more
than 3 feet, seating four people com-
fortably. With the leaves folded down,

the table is less than 20 inches wide. As
with most drop-leaf tables, the version
shown here uses rule joints to attach the
top to the leaves. To ensure adequate
support for the leaves, use the largest
drop-leaf hinges available, which are
typically ll by 2'/, inches.
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ANATOMY (lF A DROP.LEAF TABLE
Drop4eaf hinge

ToP
t / o " x 1 9 ' A " x 4 1 "

Leaf
t / 0 "x10 "x41"

Groove for
wood button

End rail

Wood button
3l" x 3l" x'/r" Drop4eaf auppott

' l " x 5 t / o " x 1 5 " Dowel
7/u" x 2"

Shaker dropJeaf tables, like
the one shown below, typi-
cally featured a drawer at
one end and slender, turned
legs with a gradual taper.
This table was inspired by
one made around 1820 at
the Hancock Shaker village
in Pittsfield, Massachusetts.

Drawer alide
' /z t t  x t /o"  x ' lB"

Drawer kicker
1 "  x ' 1 "  x ' 15 "

t '
6"

l+
1 3 / t l

2 Q  r 7 . t t

4 1 3 /  t t
| /16

Drawer rail
'1"  x '1"  x '15"

l t/u"

1"x53/s"x36 ' /o "

Note: Dimenarona
include tenon and
dovetail len7tho
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MAKING THE LEGS

Gutting the mortises and turning the legs
Referr ing to the anatomy i l lustrat ion, cut the four legs to size,
then chop mort ises by hand, as shown on page 91, or use a
dr i l l  p ress  equ ipped w i th  a  mor t i s ing  b i t .  The mor t i ses  shou ld
be % inch  wrde and % inch  deep,  leav ing  space fo r  aV inch
shoulder on the tenon at each end. Next,  turn the legs to the
required shape. To help you produce four ident ical  legs, make
a hardboard template of the taper.  The template should indi-
cate the finished diameter of the legs at several different points
along their  lengths. Start  by separat ing the pommel,  or square
sect ion, f rom the cyl indr ical  sect ion. Mark the pommel l ine on
the leg blanks, then mount one of them on your lathe. Def ine
the pommel with a roughing gouge. Cut a notch at the marked

l ine ,  then round the  corners  o f  the  b lank  be low the  pommel .
Wi th  the  t ip  o f  the  gouge t i l ted  up ,  g radua l ly  ra ise  the  hand le
unt i l  the  beve l  i s  rubb ing  aga ins t  the  s tock  and the  cu t t ing
edge is sl ic ing into the wood (above, lef t) ,  Work from below
the pommel  toward  the  bo t tom o f  the  leg ,  con t inu ing  un t i l
the  b lank  is  cy l indr ica l  and smooth .  Form the  taper  w i th  a
spindle gouge, adjust ing a separate set of  cal ipers for each of
the  d imens ions  as  marked on  your  templa te .  Then check  the
diameter of the blank at the appropriate points hbove, r ight) .
Deepen the cuts i f  necessary unt i l  the measurements on the
templa te  and the  d iameter  o f  the  cu ts  a re  equa l .  Repeat  fo r
the  remain ing  b lanks .

DETAIT ()F DRAWER

Drawer back
' / o "x2 "1 "x13 '1 "

Drawer aide
n / a " x 3 l " x 1 5 % "

Drawer front
" ' / t " x3%"x13%"

Drawer alide groove
l" wide x'ls" deep

False front
' / r " x 3 % " x 1 3 % "

tEG.AND-RAIt ASSEMBLY

Leg
2 " x 2 " x 2 9 % "

m
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PREPARING THE RAILS

1 Making the drop- leaf  supports
I  The  d rop  l eaves  a re  suppo r ted  by
p i vo t i ng  suppo r t s .  Housed  a long  the  top
edge of  the s ide ra i ls ,  the supports  p ivot
on  dowe ls  t o  ho ld  t he  d rop  l eaves  when
they  a re  ex tended ,  t hen  a l i gn  w i t h  t he
ra i ls  when the leaves are not  needed.  Rip
a Z- inch-wide st r ip  f rom the edge of  each
side ra i l ,  then adjust  your  table saw's mi ter
gauge to a 70"  angle.  Cut  a 10%-inch- long
piece f rom each end of  the st r ip  ( r6 lht ) .
The  p iece  be tween  the  cu ts  w i l l  be  t he
drop- leaf  support ;  the two end p ieces wi l l
be g lued back onto the s ide rat l  (s tep 2) .
Make the other  support  the same way.

r)  Reassembling the side rai ls
L tav four bar clamps on a work surface and set one of the
s ide  ra i l s  on  top .  Spread g lue  on  the  contac t ing  edges o f  the
outs ide  s t r ips  you cu t  in  s tep  1  and the  ra i l s ,  and press  the
s t r i p s  i n  p l a c e .  T h e  r a i l  s h o u l d  e x t e n d  b e y o n d  t h e  e n d  o f
the  s t r ips  by  about  % inch- the  w id th  o f  the  saw cu ts  made
i n  s t e p  1 .  ( T h e  r a i l s  w i l l  b e  t r i m m e d  l a t e r . )  P r o t e c t i n g  t h e

s tock  w i th  wood  pads ,  t i gh ten  the  c lamps  un t i l  a  t h i n  g lue
bead  squeezes  ou t  o f  t he  j o i n t s  (above ) .  lmmed ia te l y  pos i -
t i on  t he  d rop - l ea f  suppo r t  be tween  the  s t r i ps  t o  ensu re  t ha t
i t  b u t t s  a g a i n s t  t h e  s t r i p s ;  s l i d e  t h e  s t r i p s  a l o n g t h e  r a i l ,  i f
necessa ry .  Repea t  w i t h  t he  o the r  s i de  ra i l ,  t hen  t r im  the  ends
of  both ra i ls  f lush.
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Preparing the side rails for the drop-leaf supports
Mark the dowel holes on the top edges of the drop-leaf sup-

por ts ,  locat ing them about  4 inches to one s ide of  the middle.
Of fset t ing the dowels in  th is  way wi l l  a l low the longer end of
the supports  to rotate under the leaves.  Insta l l  a  %- inch b i t  in
you r  d r i l l  p ress  and  ad jus t  t he  d r i l l i ng  dep th  t o  t he  dowe l
length-about  2 inches.  Then posi t ion the support  on i ts  s ide
ra i l ,  c lamp the assembly to the machine table wi th the marked
po in t  unde r  t he  b i t  and ,  s teady ing  the  ra i l  on  edge  w i th  one
hand,  dr i l l  the hole (abovd.  Repeat  for  the other  s ide ra i l .

Installing the supports on the rails
Dab some glue in to the holes in  the ra i ls  and tap a dowel

into each hole.  Once the adhesive has cured,  s l ip  the drop- leaf
supports onto the dowels (above). Use a chisel to trim the dow-
els f  lush wi th the tops of  the supports ,  i f  necessarr .

f, Sawing the tenons on the rails
r.,/ Install a dado head slightly wider than the lengh of the tenons
-% inch-on your  table saw. (The tenon should be % inch shor t -
er  than the depth of  the mort ise you chopped in the leg on page
69.)  Screw a board as an extension to your  mi ter  gauge,  then
at tach an auxi l iary fence and ra ise the dado head to notch i t .  To
cut  the tenon cheeks,  but t  one of  the ra i ls  against  the fence and
the mi ter  gauge and feed i t  face down.  Turn the ra i l  over  and
repeat  the cut  on the other  s ide,  test - f i t t ing the tenon in the Ieg
mort ise and ra is ing the b lades unt i l  the f i t  is  snug.  (A loose tenon
is d i f f icu l t  to  correct ,  so err  or  the s ide of  t ightness when f i rs t
ad jus t i ng  t he  he igh t  o f  t he  b lades . )  Nex t ,  cu t  t enon  cheeks  a t
the other  end ( le f t )  and repeat  for  each ra i l .  Then l ine up the
leg  w i th  t he  ra i l  and  mark  t he  f i na l  w id th  o f  t he  t enon ,  us ing
the mort ise as a guide.  F l ip  the ra i l  on edge and adjust  the saw
blade to the proper height  to  t r im the width of  the tenon.  Again,
test - f i t  unt i l the tenon f i ts  snugly in  the mort ise and the tops of
the ra i l  and leg are f lush.  Now prepare the drawer ra i l  and the
k i cke r  t he  same way .  Be fo re  assemb l rng  the  l egs  and  ra i l s ,
remember to prepare the rails for the wood buttons (page 93)
tha t  w i l l  ho ld  t he  too  i n  o lace .
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4i Preparing the side rails for the cross rail
\ , f  Jo ined to the s ide ra i ls  wi th s l id ing dove-
ta i ls ,  the cross ra i l  adds st rength to the table
structure and a lso anchors the corner  s t r ips
that  hold the drawer suooorts .  Wi th the ends
of  the s ide ra i ls  a l igned,  mark a cut t ing l ine
across the middle of  the ins ide faces of  both
ra i ls .  Cut  the doveta i l  sockets wi th a router  in
two steps. Start by install ing a %-inch straight
b i t  in  the tool  and set t ing the cut t ing depth
to reach your  f ina l  depth-% inch- in two or
more passes.  Set  one of  the s ide ra i ls  ins ide-
face up on a work sur face,  a l ign the b i t  wi th
you r  cu t t i ng  l i ne ,  and  c lamp  a  T  squa re  j i g -

an edge guide wi th a fence f ixed to i t  a t  90 '
against  the router 's  base p late so the j ig

fence but ts  against  the edge of  the ra i l .  Rout
the s lot ,  then increase the cut t ing depth and
make another  pass.  Swi tch to a %- inch dove-
ta i l  b i t ,  set  the depth aI t / ,  inch,  and make a
last  cut  ( /e f f ) .  Repeat  on the other  s ide ra i l ,
mak ing  su re  t o  p ress  t he  rou te r  base  p la te
against  the edge gulde for  each pass.
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ASSEMBLING THE LEGS AND RAITS

1 Glu ing the legs to the drawer ra i l ,
I  k icker .  and end ra i l
Sand the ins ide faces of  the legs and ra i ls ,
then spread g lue on the contact ing sur-
faces between the k icker ,  drawer ra i l  and
one pai r  of  legs.  F i t  the lo ints  together  and
secure them wi th two bar  c lamps,  a l ign ing
the  ba rs  w i t h  t he  ra i l  and  k i cke r .  Us ing
wood pads to protect  the stock and d is-
t r ibute the c lamping pressure,  t ighten the
c l a m p s  g r a d u a l l y  u n t i l  a  l i t t l e  a d h e s i v e
squeezes out of the lotnIs (right). Repeat
the procedure to assemble the remain ing
two less and the end ra i l
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r) Gluing the side rails to the legs
L Once the g lue has cured,  remove the
clamps and apply adhesive to the leg mor-
t i ses  and  s ide  ra i l  t enons .  F i t  t he  j o i n t s

toge the r  and  i ns ta l l  two  ba r  c l amps  to
secure the assembly,  a l ign ing the bars wi th
the side rails. Use wood pads as long as the
tenon  w id th  t o  d i s t r i bu te  c l amp ing  p res -
sure.  As soon as you have t ightened both
c lamps,  use a tape measure to check the
assembly for square (left), measuring the
distance between opposite comers; the two
measu remen ts  shou ld  be  equa l .  l f  no t ,
insta l l  another  bar  c lamp across the longer
o f  t he  two  d iagona l s ,  se t t i ng  t he  c lamp
jaws on those a l ready in  p lace.  T ighten
the  c lamp  a  l i t t l e  a t  a  t ime ,  measu r i ng  as
you go unt i l  the two d iagonals are equal .

Making and installing the cross rail
With the same dovetail bit in your router used to cut the sock-

ets in the side rails (page 72), mount the tool in a table. Set the
cu t t i ng  dep th  t o  make  the  dove ta i l s  s l i gh t l y  sho r te r  t han  the
denth of  the sockets Posi t ion the fence so that  one-hal f  o f  the
cutter projects beyond its face. Feed the cross rail on end across
the table,  pressing i t  against  the fence.  Turn the ra i l  around to
complete the dovetail (abovd and repeat the cuts at the other
end of  the ra i l .  TestJ i t  the jo ints  and adjust  the fence and make
addi t ional  cuts,  i f  necessary.  0nce the f i t  is  snug,  spread g lue

on the doveta i ls  and in the sockets and s l ide the ra i l  in to p lace,

tapping i t  wi th a mal let ;  use a wood b lock to protect  the stock
(r ishf )  fhe edses of  ihe cross ra i l  should l ie  f lush wi th those of
the s ide ra i ls .

) ,---1' r
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MAKING AND INSTALLING THE DRAWER

1 Preparing the drawer for the bottom
I Cut the front.  back. and sides of the
drawer to f i t  into the opening in the table.
The back is narrower than the other oieces
to allow the bottom to slide into place after
the drawer is glued up. Cut the through
dovetai ls jo ining the pieces (page 130,
then cut the grooves for the bottom panel
in the front and side pieces on your table
saw. Posit ion the fence so the groove wi l l
pass through the middle of the bottom-
most tai ls on the drawer sides and set the
blade height to one-half  the stock thick-
ness. Use a push st ick to feed the pieces
face down across the saw table, whi le
pressing the stock against the fence.
Repeat  on  the  remain ing  p ieces ,  then
move the fence away f  rom the blade by
the thickness of the kerf  and repeat on al l
three boards (right). fesl-fit your bottom
panel-typical ly %-inch plywood-in the
grooves and widen them, i f  necessary.

J Assembling the drawer
Z- Spread glue on the contact ing surfaces of the pins and
tai ls,  then tap the four boards together using a wooden mal let
(above).  Clamp the drawer, posrt ioning the clamps to push
the tai ls into the pins. Check the drawer for square (page 73).
Once the adhesive has cured, remove the clamps and sl ide
the bottom panel into place. Then dr ive a few f inishing nai ls
through the panel and into the bottom edge of the drawer back
to f  ix i t  in oosi t ion.

Preparing the drawer for the slides
Insta l l  a  dado head on your  table saw and adjust  i ts  width

to accommodate the drawer sl ides you wi l l  use-typical ly Tu
inch thick. Set the cutt ing height at  % inch and posit ion the r ip
fence to  cu t  the  groove in  the  midd le  o f  the  drawer  s ides .
Feed the  drawer  s ide-down,  ho ld ing  the  edges f lush  aga ins t
the fence. Turn the drawer over to cut the groove in the other
side hbovd.
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. '1  i r : l i l l i lg  i l *  co iner  s t r ips
t-', : i :: i  d:' i ,; lnl : i i f les
i t , . t f  i i l s  f r i : , . r ; q ;  r p  l : os i t i on  i n  t he  t ab le
1.1' 'r,r ' :r2:i i  i lr, p,t:;t ion of the grooves in its
s ' i - . .  : , i i  l r e  i egs  and  ra i l s .  Cu t  a  co rne r
st, 't ' ;  ir, i  .;r;h ccrrter of Ihe drawer (page

10,i), -",4x:ng 'rh,.: dadoes as wide as the
g r r .  r .  : .  . " .  .wo  co rne r  s t r i ps  f l ush
ogai ,4 '  : i re  s ice ra i l  and leg at  the drawer
f  ror ,  -  ; r r i l  r : i i  c lamps to hold the two
rem;  i  , ;  , r  . '  i os  f l r r sh  apa ins t  t he  s i de  ra i l
a n d . '  . . . ; r i l  a t  t h e  d r a w e r  b a c k ;  t h e
dadoe - .  i n  r l l  f ou r  s t r i ps  shou ld  l i ne  up
wi th t i : : :  j i rcove marks.  Cut  two drawer
s l ides i  , : 'an the san hetween the dadoes
along t l  '  . ide ra i ls .  less Z"  inch for  c lear-
ance.  Ni .  ch the f ront  end to f  i t  around
the  l es .  ' hen  s l i n  t he  s l i des  i n to  t he
dadoes i-,ght).

ti Installing the drawer
,.,f Slide the drawer into position (/eff).
I t  should move smoothly and si t  centered
and leve l  in  i t s  open ing .  i f  no t ,  loosen
the  c lamps ho ld ing  the  back-end corner
str ips and adjust the height of  the str ips,
as necessary. When the f  i t  is f  ine, screw
the back end str ips to the cross rai l .
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f i  Attaching the false lront
\ , ,  Set  the drawer face-up on a work sur-
face and dr ive two brads in to the f ront ,
leaving the heads protruding.  Then snip
of f  the heads wi th p l iers.  Insta l l  the drawer
in the table,  cut  the fa lse f ront  to  s ize and
place i t  between the drawer ra i l  and k ick-
e r ,  us ing  s l i ps  o f  pape r  as  sh ims  to  ho ld
i t  prec isely  centered and level .  Steadying
the  fa l se  f  r on t  w i t h  one  hand ,  s l i de  t he
drawer toward the board (left) and firmly
p ress  t he  b rads  aga ins t  i t ;  t he  po in ted
ends  o f  t he  na i l s  w i l l  punch  impress ions
in  t he  wood ,  a l l ow ing  you  to  repos r t i on
the  fa l se  f r on t  a t  g l ue  up .  Sp read  adhe -
s i ve  on  the  back  o f  t he  f a l se  f r on t  and
clamp i t  to  the drawer wi th the two brads
rest ing in  thei r  impressions.
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ATTACHING THE T()P

1 Shaping the top and leaves
I  The leaves are fastened to the table-
top  w i th  ru le  j o i n t s ,  i n  wh i ch  the  top ' s
rounded-over edge mates with a cove cut
along the edge of the leaf (lnsef). Start by
rounding over  the edges of  the top,  us ing
a p i lo ted round-over  b i t  in  a router .  To
shape the Ieaves,  insta l l  a  p i lo ted cove
bi t  whose d iameter  and prof  i le  match the
round-over  b l t ,  then mount  the router  in
a table.  (The two b i ts  are of ten sold as a
set . )  To support  the leaves dur ing the cut ,
c lamp a featherboard to the fence above
the cut ter .  A l ign the fence wi th the b i t 's
p i l o t  bea r i ng  so  the  cu t t i ng  w id th  w i l l
equal  one-hal f  the cut ter  d iameter .  Set  the
depth of  cut  to  reach the f ina l  depth in
several passes. Feed one leaf into the bit,
bracing its edge against Ihe fence tight).
Af ter  each pass,  test - f i t  the p ieces;  con-
t inue cut t ing unt i l  the top and leaf  mesh
wrth a s l ight  gap between the two.  Repeat
the process on the other leaf.
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r) Attaching the leaves to the top
I loin the leaves to the top by installing
rule- joint  hinges on the underside of the
oieces. Set the too and leaves face down
on a work surface, then mark l ines along
the edges of the top in l ine with the start
of each round-over cut,  known as the f i l -
let .  Instal l  three hinges for each leaf:  one
in the middle of the joint  and one 5 inches
from each end. With a paper shim insert-
ed between the leaf and top, posi t ion a
hinge leaf against the top and the other
against the leaf at  each hinge locat ion so
the  p in  i s  a l igned w i th  the  f i l l e t  l i ne ,  then
out l ine  the  h inge.  Ch ise l  ou t  the  mor t i s -
es ,  us ing  a  w ider -b lade too l  to  cu t  the
mortises for the hinge leaues @age 113)
and a narrower chisel  to cut the slots for
the pins (right). Screw the hinges in place.

Q Attaching the top to the table rails
r- ,1 The top is fastened to the rai ls with
wood buttons; screwed to the top, the
buttons feature l ips that f i t  into grooves
cut into the rai ls,  providing a secure con-
nection while allowing for wood movement.
Make sure the drop-leaf supports are in
place on the side rai ls,  then place the top
face down on a work surface and clamp
the leg-and- ra i l  assembly  in  pos i t ion  on
top. Make a button for every 6 inches of
rai l  length (page 101).  Spacing them
about 6 inches apart and leaving a l|-inch
gap between the bottom of the grooves
and the l ipped ends of the buttons, screw
the buttons in place (lefil.
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CANDLE STAND

f n an era before electriciry the Shakers
I depended on candles to see them
though the hours of darkness. These dili-
gent workers could not allow late sun-
rises or early dusla to interfere with their
labor. Candle stands were light, stable,
and easy to transport. Although candle
stands were not a Shaker invention. the
furniture makers in their communities
elevated this commonplace item to its
most refined expression.

The elegancebf the candle standt tri-
pod design sacrifices some strength.
Because of the angle at which they splay
out, the legs are subjected to a great deal

Despite the simple appearance of the
candle stand shown above, the table
relies on precise joinery. Positioned

exactly 120" apart, the three legs are
anached to the column with sliding
dovetaik, cut with angled shoulders

to sit snugly against the column.

of racking stress which pulls them away
from the column. The Shakers com-
pensated for this weakness in several
ways. The most important was attach-
ing the legs to the column with sliding
dovetails-very strong and durable
joints. Some Shaker candle stands have
survived I 50 years and are as sturdy as
the day they were made. To give the

legs added strength, a metal  plate,
known as a "spider," is naiied tc ti:r:
base of the column and legs. The design
of the legs also fortifies the stand. They
are 3/a inch thicker at the top, which
makes the dovetails that much stronger.
Also, the Shakers cut the legs so the
grain runs along their length, helping
them resist stress.

ANATOMY OF A CANDTE STAND
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Top -
7/u " x 19"
diameter

Wed6e

4" x 15";5/a" thick
at bottom and
1" thick at top

Column
19 inchee long

DETAIT OF
D()VETAITS
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EUILD ITYOUREELF

CIRCLE-CUTTING JIG
To  cu t  t he  c i r cu la r  t op  o f  a  cand le
stand on your band saw, use the shop-
bui l t  c i rc le-cut t ing j ig  shown at  r ight .
Refer  to the i l lust rat ion for  sussest-
ed  d imens ions .

Rout  a %- inch-deep doveta i l  chan-
nel  in  the middle of  the 1 ig base,  then
use a iable saw to rip a thin board with
a bevel along both edges to produce
a bar  that  s l ides smoothly  in  the chan-
nel .  (Set  the saw blade angle by mea-
suring the angle of the channel edges.)
Cut  out  the notch on the band saw,
then screw the support  arms to the
unde rs ide  o f  t he  1 ig  base ,  spac ing
them to  hug  the  s ides  o f  t he  band
saw table when the j ig  is  in  posi t ion.
D r i l l  two  ho les  t h rough  the  bo t tom
o f  t h e  d o v e t a i l  c h a n n e l  i n  t h e  j i g

base ,  1  i nch  and  3  i nches  f rom the
unnotched end;  a lso bore two holes
through the bar  as shown.

To prepare the workpiece, mark the
ci rcumference and center  of  the crr -
c le on i ts  unders ide.  Then use the
band saw to cut  of f  the four  corners
of  the panel  to  keep i t  f  rom hi t t ing

the clamps that secure the j ig.  Next,
make a release cut f  rom the edge
of  the  pane l  to  the  marked c i rcum-
f p r cncp  i hpn  vce r  n f f  i n  i ho  odop

Screw the pivot bar to the center of
the workpiece through one of the bar's
holes, leaving the screw loose enough
to pivot the panel.

Turn the workpiece over and mark
the point where the blade contact-
ed  the  c i rcumference dur ing  the
re lease cu t .  C lamp the  j ig  base to

the band saw table,  making sure the
support  arms are but ted against  the
table 's  edges.  Sl ide the p ivot  bar  in to
the channel  in  the base and p ivot  the
panel  unt i l  the marked contact  point
touches the b lade.  Screw through
one  o f  t he  ho les  i n  t he  j i g  base  to
lock the p ivot  bar  in  p lace (below.

bfi l. f urn on the saw and pivot the
workpiece in to the b lade in a c lock-
wise direction (below, righil, feeding
i h p  n i p e  p  r r n i i l  t h p  n r r t  i c  n n m n l o t c d

Jig baoe' / , "x20"x24"
Notah
/ ' " x 7 "

9crew
holes ?upport arm

1 " x 3 " x B "

9liding
pivot bar
'/," 

x 24"

79



TABLES

PREPARING THE T()P AND RAIL
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' l  Preparing the top
I  0nce the top of  the candle stand has
been cut (page 79), shape its circumference
on a router table in two steps. Start by install-
ing a p i lo ted 1/z inch radius b i t  in  a router
and mount ing the tool  in  a table.  Al ign the
fence wi th the b i t 's  p i lo t  bear ing and c lamp
a featherboard to the fence to support the
top dur ing the cut .  Hold ing the top face-up
and flat on the table, press the edge against
the fence and rotate the stock in to the b i t
( /e l f ) .  Cont inue p ivot ing the top unt i l  the
ent i re c i rcumference is  shaped,  then swi tch
to a piloted 1/a-inch radius bit, turn the work-
piece over, and repeat to shape its top side.

r) Making the rail
L Referringto the anatomy il lustration
on page 78,  cut  the ra i l  that  wi l l  connect
the column to the tabletop,  then bore a
mort ise in  the center  of  the ra i l  to  accept
the tenon you wi l l  turn at  the top of  the
co lumn ;  a  1 - i nch -d iame te r  ho le  i s  t yp i ca l .
Bevel  the ends and edges of  the ra i l  on
your table saw. At tach an auxi l iary fence
and posi t ion the fence to the le f t  o f  the
blade for  a ' /u inch cut t ing width.  Raise
the b lade to i ts  maximum set t ing,  adjust
the angle to about  75" ,  and c lamp a guide
block to the ra i l  to  r ide a long the top of
the fence.  Mark a l ine across the face of
the ra i l  s l ight ly  above the height  of  the
blade as a reminder to keep your  hands
wel l  above the b lade.  Feed the ra i l  in to
the b lade on end,  keeping i t  f lush against
the fence and pushing i t  forward wi th the
guide b lock.  Repeat  the cut  at  the other
end of  the ra i l  ( r ight) .  Then bevel  the
long edges by adlust ing the b lade angle
to 45" .  Sand the ra i l  smooth.
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MAKING THE COLUMN
' l Turning the column
I Mount a 3r/z-inch-square blank on your
lathe and turn it with a roughing gouge fol-
lowed by a spindle gouge, leaving a l ip and
enough stock near the bottom for the leg
sockets. To help you produce the proper
shape, refer to the anatomy illustration (page
78) and fashion yourself a template, as you
would to turn a drop-leaf table leg (page 69).
Use a part ing tool  to turn the rai l  tenon at
the top of the column, periodical ly check-
ing its diameter with outside calipers tight).
Smooth the column with progressively finer
or i tc  n f  candnanor
b i  ' ! v  v '  J u '  ' v P u v u ,  ,

r)  Rout ing the dovetai l  sockets
I Unplugthe lathe and cut the sockets, using a router and a
shop-made l ig consist ing of a ' /uinch plywood box clamped to
the  la the  bed.  Make the  ins ide  w id th  o f  the  box  as  w ide  as  the
router base plate, at taching the runners so the router bi t  wi l l
cut the sockets with i ts base plate si t t ing on them. Next,  mark
the  th ree  socket  loca t ions  on  the  co lumn,  spac ing  them 120"
apart .  Also mark the top ends of the sockets, 370 inches from
the bottom of the column. Transfer the socket marks to the
lathe faceplate, then rotate the column by hand unt i l  one of
the marks on the faceplate is vert ical  and immobi l ize the dr ive

shaf t  wi th a handscrew (above,  le f t ) .  Cut  each socket  in  two
steps,  s tar t ing wi th a ' /u inch st ra ight  b i t .  Adjust  the cut t ing
dep th  t o  abou t t / z  i nch  and ,  a l i gn ing  the  b i t  w i t h  t he  socke t
end  mark ,  bu t t  a  s top  b lock  aga ins t  t he  rou te r  base  p la te .
Sc rew  the  b lock  t o  t he  j i g .  Ho ld ing  the  rou te r  i n  bo th  hands ,
feed the b i t  in to the column at  the bot tom and guide the tool
a long the runners unt i l  the base p late contacts the stop b lock.
Repeat  wrth a %- inch doveta i l  b i t  (above,  r ight) .To cut  the
two  rema in ing  socke ts ,  r o ta te  t he  co lumn  un t i l  t he  socke t
mark  f o r  each  cu t  i s  ve r t i ca l .
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MAKING THE LEGS
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1 Cuttins the dovetail cheeks
l "

I  Re fe r r i ng  t o  t he  i l l us t ra t i on  be low ,  f ash ion  a  t emp la te  f o r
t he  l egs .  The  g ra in  shou ld  f o l l ow  the  s lope  o f  t he  l eg .  t he  t op
and bot tom ends must  be perpendicular ,  and the spread of  the
less  mrs t  be  l ess  t han  the  d iame te r  n f  t hp  t nn  Once  the  tem-v I  L | | v  L v Y .  \

plate is  complete,  saw along the top end of  the leg on the band
saw. Next ,  cut  the doveta i ls  in  the legs in  two steps,  cut t ing the
cheeks on your  table saw and the shoulders by hand.  Adjust  the
table saw's b lade angle to match that  of  the sockets you cut  in
the  co lumn  and  se t  t he  cu t t i ng  he igh t  t o  s l i gh t l y  l ess  t han  the
depth of  the sockets.  Out l ine the doveta i ls  on the edge of  one
leg  b lank  and ,  ho ld ing  the  b lank  on  end  on  the  saw tab le ,  a l i gn
a  cu t t i ng  mark  w i t h  t he  b lade .  Bu t t  t he  r i p  f ence  aga ins t  t he
s tock  and  l ock  i t  i n  p lace .  C lamp  a  sh immed  fea the rboa rd  t o
the  tab le  and  a  gu ide  b lock  t o  t he  b lank .  Make  a  pass  to  cu t
one cheek ( le f i l ,  Ihen rotate the b lank and feed the opposi te
face a long the fence to saw the other .  Check the resul t ing dove-
ta i l  aga ins t  a  socke t  i n  t he  co lumn .  l f  necessa ry ,  ad jus t  t he
cu t t i ng  w id th  o r  b lade  ang le  o r  he igh t  and  make  ano the r  se t  o f
passes.  Repeat  for  the remain ing doveta i ls .

r) Cutting the angled shoulders
L  me  shou lde rs  o f  t he  l eg  dove ta i l s
must  be cut  at  an angle so they l ie  snugly
against  the column (see the i l lust rat ion on
page 78) .  0nce the doveta i l  cheeks are a l l
cut .  c lamo a b lank to a work sur face wi th
the cheeks extending of f  the table.  Then
use a backsaw to cut  the shoulders at  a
s l  ight ly  sharper  angle than the curvature
of the column (i lghD. f esll i t the dovetail
in  i ts  socket  and t r im the socket ,  i f  neces-
sary,  unt i l  you get  a sui table f i t .  Repeat
for  the remain ins doveta i ls .

' "  . } .
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Shaping the legs
Cut out the legs of the candle stand

on your band saw, then smooth their  sur-
faces using a sanding block or a spindle
sander (right).
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/ T rinming the doveta i ls
-TTrim off the top % inch of each dove-
ta i l  on  the  legs .  Th is  w i l l  h ide  the  tops
of the dovetails from view when they are
pushed a l l  the  way in to  the i r  sockets .
Clamp the leg upright in your bench vise
and mark a l ine on the dovetai l  % inch
from the top end. Then hold a' /o- inch
chisel  vert ical ly to score the dovetai l  on
your marked l ine, cutt ing to the shoulder.
Next,  holding the chrsel bevel up and par-
al lel  to the dovetai l  shoulders, push the
blade along the surface to pare away the
wood in thin shavings (left). Periodically
test- f i t  the leg against the column unt i l
the shoulders rest flush against the surface.
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ASSEMBLING THE TABLE

' l Attaching the rail to the column
I Start  by dr i l l ing six countersunk screw holes through the
rai l ;  i t  wi l l  be less cumbersome to prepare the rai l  for the top
before joining the rai l  and column. Locate one hole in each cor-
ner of the f lat  face of the rai l 's underside and one on each side
of the mort ise. Then set the top face down on a work surface
and center  the  ra i l  on  top ,  mak ing  sure  the  gra in  o f  the  two
pieces is perpendicular.  Mark the corners of the rai l  on the top
with a penci l  and the screw holes with an awl (above, lef t) .
To  prepare  the  co lumn fo r  the  ra i l ,  use  a  backsaw to  s l i ce
a kerf for a wedge in the center of the tenon to a depth of about

f, Tapering the legs
r- , f  To g ive the legs an e legant  appear-
ance  w i thou t  sac r i f i c i ng  s t reng th ,  t ape r
them wi th a bench p lane f rom a th ickness
of  1 inch at  the too to % inch at  the bot-
t o m .  M a r k  t a p e r  l i n e s  a l o n g  t h e  i n s i d e
edges of each leg as a planing guide. Then
secure the leg face up on your bench, using
a notched wood block to fix the bottom end
in  p lace .  To  avo id  damag ing  you r  p lane
blade,  make sure the bench dogs and the
wood block are below the level of the top
taper l ine.  Star t ing near the top of  the leg,
feed the p lane a long the sur face,  increas-
ing the downward pressure as you approach
the bot tom ( /ef f ) .  Cont inue unt i l  you cut
to  t he  t ape r  l i ne ,  t hen  tu rn  t he  l eg  ove r
on the bench and repeat  the process.

three-quarters the length of  the tenon.  Cut  the ker f  at  a r ight
angle to one of  the doveta i l  sockets so the ra i l  wi l l  be paral le l
to  one of  the legs.  Cut  the wedge f rom hardwood about  1 inch
long and % inch th ick at  the base,  taper ing i t  to  a point .  To fas-
ten the ra i l  to  the column, spread g lue on thei r  contact ing sur-
faces and f i t  the p ieces together  wi th the ker f  in  the column
tenon  pe rpend i cu la r  t o  t he  g ra in  o f  t he  ra i l .  Then ,  ho ld ing  the
co lumn  up r i gh t  on  a  wo rk  su r face ,  app l y  g lue  i n  t he  ke r f  and
on  the  wedge  and  hammer  i t  i n  p lace  w i th  a  wooden  ma l l e t
hbove,  r igh i l . f r im the wedge f lush wi th the end of  the tenon.
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r) Fastening the legs to the column
L Spread g lue evenly on the doveta i ls
and  i n  t he  socke ts .  Then ,  se t t i ng  t he  ra i l
f  la t  on a work sur face,  s l ide the legs in to
place and tap them into f  ina l  posi t ion wi th
a wooden mallet (rrght). To strengthen
the  assemb ly ,  add  a  t h ree -a rmed  sp ide r
cut from sheet metal @age 78).

J Screwing the rail to the top
<'

r . , l  To  comp le te  t he  tab le ,  se t  t he  t op
ups ide  down  on  you r  wo rk  su r face  and
d r i l l  p i l o t  ho les  i n to  i t  a t  t he  po in t s  you
marked in s teo 1.  Posi t ion the ra i l  assem-
b l y  on  the  top ,  a l i gn ing  i t s  co rne rs  w i t h
the marks on the sur face and i ts  screw
holes wi th those in the top.  Screw the ra i l
in place (left).
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te sares were once common m
American kitchens. The one

shown at left reflects the Shaker
devotion to utility. The cabinets
were essentially large bread boxes,
designed to store baked goods made
and consumed by Shaker families.
That the cabinets are elegant and
attractive is, in a sense, coincidental,
for it is a reflection ofthe Shakers'
soare and utilitarian ethic rather
than an exoression ofesthetics.

All propirty and goods in Shaker
communities were owned collec-
tively, to be used as needed. Since
belongings were not considered pri-
vate, latches and locks on the doors
of a pie safe would have been super-
fluous. Doors sported simple wood-
en knobs and mating rabbets cut
along the inside faces of their stiles

PIE,SAFE,

A nail set and hammer punch a hole through
a tin panel for a pie safe. To ensure that all the
panels will be identical, each blank is placed on
a backup panel and a paper template with the

desired panern is taped in place on top.

side that discouraged the intrusion
of vermin. For maximum ventila-
tion, Shaker pie safes traditionally
featured tin oanels on the sides as
well as in the doors.

One of the charming elements
of these pieces is the hole pattern.
The designs were sometimes
abstract and sometimes pineapple-
shaped or floral, as in the example
shown on page 86. But again, these
details were not primarily intend-
ed to be ornamental or flamboyant.
The panels had to be perforated, so
the Shakers chose to ounch the
holes symmetrically to avoid an
unnecessarily ornate or otherwise
distracting appearance.

Pie safes were traditionally made
from cherry, although communi-
ties where hardwoods were scarce

so they would close flush and tightly together. The most clever
feature of the safe lies in the design of the tin door panels. The
cabinets had to keep rodents and insects from getting inside
while allowing enough air to circulate to prevent the food from
becoming stale. Wth the use of tin door panels, Shaker fur-
niture makers solved both problems at once. The small holes
in the panels permitted the passage of air. And, by punching the
holes from the inside out, they created sharp edges on the out-

frequently resorted to pine. This chapter provides detailed
step-by-step instructions for building a Shaker-inspired safe,
beginning with cutting the rails, stiles and panels for the cab-
inet (page 90)and continuing through gluing up the case (page
97),makingand installing the shelves (page 104), and assem-
bling the doors (page 106). Although rooted in the Shaker tra-
dition, a pie safe like this one would be a perfect addition to any
modern, country-style kitchen.

With its sturdy frame-and-panel construction, adjustable shelving, and
perforated tin door panels, the pie safe shown at left is ideal for storing
baked goods. In a modern incarnation, the safe could be used as an
entertainment center, with plenty of space for audio or video equipment.

I

I
87



ANATOMYOFAPIE SAFE
I

I

I

CONSTRUCTION DETAIT OF CASEWORK I
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molding
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frame
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t
I

I

I SIDE FRAME
tl- h. pie safe featured in this chapter
I comprises four frames joined at the

corners. Each frame is made with rails
and stiles connected with mortise-and-
tenons. The side frames are grooved to
house floating wood panels. The back
frame is divided in half by a mullion and
is rabbeted around the inside edges to
accommodate fixed back panels. The
front frame is made the same way as the
sides, with two hinges holding each door

CUTTING LIST

PIECE

Frame stiles

Frame rails*

Mul l ion*

Wood panels

Top

Bottom

Door stiles

Door rails*

to its stiles. To assemble the safe, the side
frames are built first and then glued
together with the front and back rails.

The top and bottom are solid panels
ofedge-glued boards. The top is held in
olace bv wood buttons and the bottom
is fastened to ledger strips. The solid-
wood shelves sit on support boards that
are held by corner strips. The inside
edges of the front frame are rabbeted to
accommodate cockbeadine.
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Median
rail

TH

(top and bottom)
(median)

Crown molding

Gorner strips

Shelves

Back panels

Shelf support boards

Gockbeading

*Note: Measurements include tenon lengths.

(sides)
(front and back)
(front and back)
(side, top, and bottom)
(side, median)
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MAKING THE CASEWORK FRAMES

tI- h. first step in building a pie safe is
J. to cut and prepare the frame stiles,

as shown below, and join them in pairs
to form the corners of the cabinet. All
of the mortises are cut in the stiles. then
the tenons are cut at the ends ofthe rails.
As shown on page 92,the best method
for cutting the blind tenons is by hand-
with a backsaw and a miter box. Next,
the frames are dry-assembled and
grooves are routed along their inside
edges for the floating wood panels (page
93). Finally, the top rails are grooved on
the table saw to accommodate the wood
buttons that will secure the top.

A hollow chisel mortiser drills a mor-
tise in a pie safe frame stile. The mor-
tise will accommodate a rail tenon.
Although the Shakers would have
painstakingly chiseled out their mor-
tises by hand, as shown on page 91,
using a power tool is quick and accurate.
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PREPARING THE STILES

1 Tapering the stiles
I Referr ing to the cutt ing l ist  on page
89, cut the frame st i les to size, then taper
the i r  bo t tom ends .  The tapers  w i l l  g ive
the bottom of the st i les an elegant,  leg-
l ike appearance. Clamp one of the st i les
face up on a work surface and make one
cutt ing mark on i ts bottom end 1% inch-
es from the inside edge and another mark
on the edge 5 inches up from the bottom.
Join the two marks with a l ine, then use a
rip saw to cut the taper along Iheline (right).
Use the tapered stile as a template to mark
cutt ing l ines on the remaining st i les, then
taper them the same way. Sand al l  the cut
edges smooth.
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n Cuttins the mortises in the sti les
r-,1 Each sti le needs a mortise at the top and bottom to accom-
modate a ra i l tenon;  you a lso have to cut  three more mort ises
in  each  o f  t he  s i de  s t i l es  f o r  t he  med ian  ra i l  t enons .  You  can
use a power tool  such as a hol low chisel  mort iser  (page 90) to
make  the  cu t ,  o r  ch i se l  t hem ou t  by  hand ,  as  shown  above .
Re fe r r rng  to  t he  ana tomy  i l l us t ra t i on  on  page  88 ,  ou t l i ne  t he
mor t i ses  on  the  edses  o f  t he  s t r l es .  t hen  c lamn  one  o f  t he
g lued -up  s t i l es  t o  a  wo rk  su r face .  S ta r t i ng  a t  one  end  o f  t he

ou t l i ne ,  ho ld  a  mor t j se  ch i se l  squa re  t o  t he  edge  o f  t he  s t i l e
and st r ike r t  wi th a wooden mal let .  Use a chisel  the same wrdth
as the mort ise and be sure the beveled s ide of  the b lade is  fac-
ing the waste.  Make another  cut  % inch f rom the fust  hbove,
/ef i l .  Cont inue unt i l  you reach the other  end of  the out l ine,  then
lever out the waste to a depth of about '/^ inch (above, right).
Repeat  to cut  the remain ing mort ises,  then smooth the bot tom
of the mort ises wi th a lock-mort ise chisel .

r )  Glu ing up the st i les
L  C lue  the  s t i l es  t oge the r  i n  pa i r s  t o
form the corner of the pie safe. Remember
that  the four  wider  s t i les wi l l  be used on
the f ront  and back of  the safe,  whi le  the
narrower st i les wi l l  f  i t  on the s ides;  th is
way ,  t he  co rne r  j o i n t  w i l l  on l y  be  v i s i b l e
f rom the s ides.  Spread some glue on the
contact ing sur faces of  each pai r  of  s t i les:
the outs ide edges of  the s ide st i les and the
ins ide faces of  the f ront  and back st i les.
With the side sti le face down on a work sur-
face,  secure the jo int ,  spacing the c lamps
about  12 inches apart ;  protect  the stock
and  d i s t r i bu te  t he  c lamp ing  p ressu re  w i th
wood  pads .  To  secu re  t he  j o i n t  whe re
the st i le  has been tapered,  use a cut-of f
f rom the taper  cuts you made in s tep 1 to
square the clamp on the stock (/eft).
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PREPARING THE RAILS

1 Cuttins the tenon cheeks
l -

I  Out l ine the tenons at  both ends of  the
r a i l s ,  m a r k i n g  a  s h o u l d e r  l i n e  a l l  a r o u n d
the  ends  so  the  l eng th  o f  t he  t enons  w i l l
be  s l i gh t l y  l ess  t han  the  dep th  o f  t he
mort ises you cut  in  the st i les.  Secure one
of  the ra i ls  upr ight  in  a v ise and cut  a long
the l ines on the end of  the board wi th a
backsaw unt i l  you reach the shoulder  l ine
(right). Repeat for the tenon at the other
end  o f  t he  ra i l  and  a t  bo th  ends  o f  t he
rema in ing  ra i l s .

Sawing the tenon shouldels
To remove the waste from the tenon cheeks. secure a miter

box in the v ise,  then set  the ra i l  on the base of  the box,  a l ign-
i ng  t he  shou lde r  l i ne  w i t h  t he  90 "  s l o t .  T igh ten  the  c lamps  i n
the box to hold the ra i l  in  posi t ion.  Sl ip  the backsaw blade into
the  s lo t  and  cu t  a long  the  shou lde r  l i ne  on  the  face  o f  t he
boa rd ,  s topp ing  when  you  reach  the  ke r f  you  cu t  i n  s tep  i

(above, Ieft); Iurn over the stock and repeat the operation on
the  o the r  s i de .  To  cu t  away  the  was te  on  the  edges  o f  t he
tenon ,  secu re  t he  the  ra i l  up r i gh t  i n  t he  v i se  and  saw to  t he
shou lde r  l i ne  on  bo th  edges  o f  t he  ra i l .  F ina l l y ,  c l amp  the  ra i l
edge  up  and  cu t  t h rough  the  shou lde r  l i ne  on  [p ih  odoac  n f
t h p  r : i l  / a h n v p  r i o h t )
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Q Preparing the top rails for wood buttons
r . , l  Once a l l  the tenons are f in ished,  you
will need to cut a groove along the top frame
rails of the safe to accommodate the wood
bu t tons  tha t  w i l l  secu re  t he  cab ine t  t op
in p lace.  Insta l l  a  dado head on your  table
saw, adlust rts width to % inch, and set the
cut t ing height  at  aboul ' /o  inch.  Posi t ion
the r io  fence about  % inch f rom the b lades
and insta l l  two featherboards to support
the ra i ls ,  c lamping one to the fence above
the  dado  head  and  ano the r  t o  t he  t ab le .
B race  the  second  fea the rboa rd  w i th  a
suooort board. Feed the rails into the dado
head ins ide- face down and wi th the top
edge pressed against  the fence ( r ight) .

F in i sh  each  pass  w i th  a  push  s t i ck .

PREPARING THE FRAMES F()R FLOATING PANELS

Routing the panel grooves
Cu t  t he  pane l  g rooves  a long  the  i ns ide
edges  o f  t he  s i de  f  r ames  w i th  a  rou te r
and  a  p i l o ted  th ree -w ing  s lo t t i ng  cu t te r .
Dry-assemble each s ide f rame and c lamp
one of them face down on a work surface.
Adjust  the router 's  cut t ing depth to cen-
ter  the groove on the edges of  the stock.
W i th  a  f  i rm  g r i p  on  the  rou te r ,  t u rn  on
the  too l  and  l ower  t he  base  o la te  on to
the  su r face .  Gu ide  the  b i t  i n to  t he  s tock
nea r  one  co rne r  o f  t he  f r ame .  0nce  the
p i l o t  bea r i ng  bu t t s  aga ins t  t he  edge  o f
the stock,  cont inue the cut  in  a c lockwise
d i rec t i on .  Repea t  t he  o rocess  fo r  t he
o the r  pane l  open ings ,  repos r t i on ing  the
clam0s as necessarv.
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RAISING THE PANELS

T) aised panels, with their distinctive
l\ beveled edges, evolved as a practical
solution to two common problems faced
by Shaker cabinetmakers: how to fit thick

panels into frames made of thinner stock
and how to compensate for wood move-
ment. Beveling the panels allowed them
to fit in the grooves in the inside edges of

the frames. No adhesive was used, so the
panels could swell and shrink with
lhanges in humidity.

Cut the panels 'A inch longer and
wider than the openings in the frames.
There are several ways ofraising panels.
Shaker builders likely did the job by
hand, using panel-raising planes, as
shown in the photo at left. A more
common approach, shown below and
on the following pages, involves bevel-
ing the edges ofpanels on a router table
or table saw.

Most furniture makers other than the
Shakers have installed the panels with the
raised, central portion facing outward,
adding visual interest to their pieces.

Although Shakers in the Western
communities, where German influence
admitted some decoration, might have
done the same, the Shaker creed frowned
on extraneous ornamentation. As a
result, Shaker pie safes were often built
with the flat side of the panels facing out,
while the attractive, raised faces are hid-
den from view on the inside.
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A panel-raising plane bevels one end of a wood panel. These hand tools
must be used in pairs to raise a panel Usingleft- and right-hand models
allows the panel to be beveled in the direction of the grain at all times.

RAISING PANETS ON A ROUTER TABLE

Making a raised panel with a router
Instal l  a panel-raising bi t  in your router
and mount the tool  in a table. Posit ion
the fence in l ine with the bi t 's pi lot  bear-
ing and set the cutting depth at % inch so
that you can reach your final depth in two
or more passes. Lower the guard over the
bit  and turn on the router.  To minimize
tearout,  cut the end grain of the panel
firsi, beveling the top and bottom before
the sides. Keep the panel flat on the table
inside face down and f lush against the
fence as you feed it across Lhe biI (righl.
Repeat the cut at the other end and along
both sides. Turn off the router and test-fit
one end in a frame groove. l f  the panel
lies less Ihan % inch deep in the groove,
increase the cutt ing depth sl ight ly and
make another oass al l  around. Cont inue in
this fashion unt i l  the panel f i ts properly.
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MAKING RAISED PANELS ON A TABLE SAW
' l  Beveling the ends
I  To determine the b lade angle for  ra is-
ing the panels,  draw a %- inch square at
the bot tom corner  of  one p iece,  then mark
a  l i ne  f r om the  i ns ide  face  o f  t he  pane l
through the ins ide corner  of  the square to
a point  on the bot tom edge' / "  inch f rom
the outs ide Iace ( insei l .  Insta l l  a  6- inch-
wide auxi l iary wood fence,  hold the panel
aga ins t  t he  f ence  and  ad jus t  t he  b lade
ang le  un t i l  i t  a l i gns  w l th  t he  marked  l i ne .
Nex t ,  ad jus t  t he  b lade  he igh t  un t i l  t he
outs ide t ip  of  one tooth extends beyond
the  i ns ide  face  o f  t he  pane l ,  t hen  c lamp
a  gu ide  b lock  t o  t he  pane l  t o  r i de  a long
the  top  o f  t he  f ence .  Feed  the  pane l  i n to
the  b lade ,  keep ing  i t  f l ush  aga ins t  t he
fence  wh i l e  push ing  i t  f o rwa rd  w i th  t he
guide b lock ( r ight)  Test- f  i t  the cut  end
in  a  f r ame  g roove .  l f  l ess  t han  % inch
of  the panel  enters the groove,  move the
fence a l i t t le  c loser  to the b lade and make
another  pass.  Repeat  the cut  at  the other
end  o f  t he  pane l .

Beveling the sides
Beve l i ng  t he  s ides  a f t e r  you  have

beve led  the  end gra in  he lps  min imize
tearout.  Set the panel on edge and feed
it  into the blade, keeping the back f lush
against the fence. Turn the panel over to
cut the remaining edge (lefil.
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A PANEL.RAISING JIG
F()R THE TABTE SAW
To raise a panel on the table saw with-
out adjust ing the angle of the blade,
use the shop bui l t  j ig shown at r ight.
Refer to the illustration for succest-
ed dimensions.

Screw the l ip along the bottom
edge of the angled fence; make sure
you position the screws where they
will not interfere with the blade. Prop
the angled fence against the auxi l -
iary fence at the same angle as the
cutting line marked on a panel (page
95), using a sliding bevel to transfer
the angle. Cut triangular supports to
f it precisely between the two fences,
then fix them in olace with screws.
Counters ink  the  fas teners  so  the
panel wi l l  s l ide smoothly along the
angled fence.

To use the j ig,  posi t ion i t  on the
saw table with the joint  between
the l ip and the angled fence about
% inch from the blade. Butt the table
saw's rip fence against the jig's auxil-
iary fence and screw the two together.
Turn on the saw and crank uo the
blade slowly to cut a kerf through the
lip. Next, seat the panel in the jig and
adjust the height of  the blade unt i l
a single tooth protrudes beyond the
front of the panel. Make a test cut in
a scrap board the same thickness as
the panel and then check i ts f  i t  in
the groove; adjust the position of the
fence or blade, if necessary. Then cut
the panel, beveling the ends (rghf,
bottom)before sawing ihe sides.

[f,t
il, l
i

l
\\

\

Auxiliary fence
9" x 30"

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

f\ nce all the floating panels are ready,
V it is time to glue the frames togeth-
er. Start by fitting the panels into their
frames, as shown below, then glue up
the rails and stiles, forming the sides
of the cabinet (page 98).The next step
involves installing the back panel on the
frame (page 99).

The pie safe featured in this chapter
includes nvo of the few decorative touch-
es found in Shaker furniture: crown
molding and cockbeading around the
inside edges of the door openings in the
front frame. The molding provides a
smooth visual transition from the front
and sides to the top ofthe safe. Although
molding might appear to be an extra-
neous embellishment, the restrained,
unadorned design shown is entirely in
keeping with the Shaker ideals of sim-
plicity and harmony.

A ledger strip is fastened to the back bottom rail of a pie safe.
Once strips have been attached to all four bottom' rails, thi
bottom panel will be screwed to the top edge of the strips.

ASSEMBLING THE SIDE PANETS

1 Fitting the panels into their frames
I Test-assemble the side frames. l f  a
joint  is too t ight,  disassemble the pieces
and use a chisel to pare away some wood.
0nce you are sat isf  ied with the f  i t ,  sand
any surfaces that wi l l  be di f f icul t  to reach
when the frame has been glued up, and
spread adhesive on al l  the contact ing sur-
faces of the rai ls and st i les. Do not apply
any glue in the panel f rooves; the panels
must be free to move within the frame. Set
one of the st i le pairs on a work surface,
f  i t  the rai l  tenons into their  mort ises, then
slip the frames into their grooves (left),
tapping them into posit ion with a mal let ,
if necessary. Fit the opposite stile pair on
the rai ls and clamp the frame Gtep 2).
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Clamping the side frames
Set the f rame ins ide- face down on a

work sur face and secure the mort ise-and-
tenon  j o i n t s  w i t h  ba r  c l amps .  A l t gn tng  the
bars wi th the ra i ls ,  t ighten the c lamps unt i l
a  g lue  bead  squeezes  ou t  o f  t he  j o i n t s
(rrght). Protect the sti les with wood pads.

Use a t ry  square to ensure that  the f rame
remains square as you t ighten the c lamps.
Once the adhesive has cured, remove the
clamps and then sand a l l  the wood smooth,

GLUING UP THE SAFI
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1 Gluine the front and back to the sides
t -

I  Prepare the ra i ls  of  the f ront  and back
of  the pre safe as you would for  the s ides
(nape  Q2 l  and  a l so  c r r t  a  mu l l i on  f o r  t het F s b v  J 4 '

back f rame. Cut  tenons at  the ends of  the
mu l l i on  and  rou t  o r  ch i se l  ou t  ma tch ing
mnrt ises nn the edpes of  the back f rame
r a i l c  T h p n  o l r r p  t h p  n i p e p c  i n o p f h o r  r r c , i n o '

a long bar  c lamp to secure the jo ints .  Set
the  s ide  f  r ames  i ns ide - face  up  on  you r

shop f loor  and spread some glue on a l l  the
contact ing sur faces between the s ide
f rames  and  the  f ron t  and  back .  F i t  t he
back f rame tenons into thei r  mort ises in
one  o f  t he  s i des  ( / e f f ) ,  t hen  i ns ta l l  t he
front  f rame the same way.  F inal ly ,  set  the
remain ing s ide f rame on top.
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r) Clamping the safe
I Careful ly set the cabinet upr ight,  working with a helper,  i f
necessary .  Use four  more  bar  c lamps to  secure  the  s ides  to
the  f ron t  and back ,  a l ign ing  two c lamps w i th  the  top  ra i l s  o f
the front and back and the remaining two with the bottom rar ls.
Be sure to protect the stock with wood pads. As soon as you
have t igh tened a l l  the  c lamps,  use  a  tape measure  to  check

the safe for square hbove),  measuring the distance between
opposite corners; the two measurements should be equal.  l f
not,  instal l  another bar clamp across the longer of the two
d iagona ls ,  se t t ing  the  c lamp jaws on  those a l ready  in  p lace .
Tighten the clamp a l i t t le at a t ime, measuring as you go unt i l
the two diagonals are equal.

Installing the back panels
Set  the  sa fe  down w i th  i t s  back  fac ing  up ,  then ins ta l l  a

pr loted %-inch rabbet ing bi t  in a router and adjust the cutt ing
depth to %e inch more than the thickness of the back panels
you are using. Rout the rabbets around the inside edges of the
back panel openings, keeping the bi t 's pi lot  bearing pressed
against the stock throughout the cut (above, /eff), then square

the corners with a chisel .  Cut two pieces of plywood to f i t
snug ly  in to  the  open ings  and app ly  a  th in  bead o f  adhesrve
along the rabbets (above, right) and on the contacting surfaces
of the plywood. Spread the glue evenly,  set the panels in posi-
t ion ,  then use smal l  f in ish ing  na i l s  to  secure  them a t  6 -  to  B-
inch intervals.
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INSTALLING C()CKBEADI NG

1 Preparing the safe for cockbeading
I Cut a rabbet around the inside edge of
the front frame of the safe, using the same
procedure you fol lowed for the back pan-
els (page 99).  This t ime, instal l  a ' l - rnch
p i lo ted  rabbet ing  b i t  in  your  rou ter  and
adjust the cutt ing depth to about % inch.
Keep the bi t 's pi lot  bearing butted against
the stock as you make the cut (right), Ihen
square the corners with a chisel .
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r) Milling the cockbeading
L tuaxe enough cockbeading from /"-
thick-stock to f i t  the rabbets cut in step 1,
shaping i t  with molding cutters on a table
saw. (Do not use narrow stock; instead,
cut pieces that are at least 4 inches wide
and then r ip the cockbeading from them.)
Ins ta l l  an  aux i l ia ry  fence and ra ise  the
molding head into the wood fence to notch
it. Use a featherboard to secure the work-
piece; screw it to a shim so the pressure
wi l l  be  app l ied  aga ins t  the  midd le  o f  the
stock. To adlust the cut, center an edge of
the board over a cutter, then butt the fence
against the face of the stock. Hold the
workpiece f lush against the fence and the
table as you feed it into the cutters (/eff).
Shape the opposite edge of the board the
same way. 0nce al l  your stock has been
mi l led .  ins ta l l  a  r io  b lade on  the  saw and
cut the cockbeading from the boards, mak-
ing i t  wide enough to protrude by % inch
from the rabbets in the safe.

Auxiliary fence Featherboard
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J Gluing down the cockbeading
<'

r - , 1  Cu t  t he  cockbead ing  to  f i t  i ns ide  the  f ron t  f r ame ,  m i te r -
i n g  t h e  e n d s .  C u t  a n d  f i t  o n e  p i e c e  a t  a  t i m e ,  a l i g n i n g  t h e
m i te red  ends  w i th  t he  co rne rs  o f  t he  rabbe ts .  Sp read  a  l i t t l e
g lue  on  the  con tac t i ng  su r faces .  Use  any  su i t ab le  c l amp  to

FASTENING THE T()P PANEL

secu re  t he  cockbead ing  a long  the  top  and  bo t tom o f  t he
open ing ,  p ro tec t i ng  t he  s tock  w i t h  wood  pads ;  f o r  t he  s i des ,
wedge th in wood st r ips s l ight ly  longer than the gap between
the cockbeading (above).

1 Making the wood buttons
I  l f  you are us ing wood but tons to insta l l
the top on the p ie safe,  you wi l l  need to
make enough buttons to space them every
6 inches a long the ends and edges of  the
panel .  You can mass-produce the but tons
from a s ingle board of  a th ickness equal
to the gap between the top edge of the top
frame ra i ls  and the grooves you cut  in  the
rails (page 93), less Zo inch. Cut a %-inch
rabbet  at  each end of  the board,  then r ip
i t  in to i - inch-wide st r ips and cut  of f  the
but tons about  1 % inches f rom the ends
(inset).fo make screw holes in the buttons,
i ns ta l l  a  l o - i nch  b i t  i n  you r  d r i l l  p ress  and
fashion a corner  j ig  f rom %-inch p lywood
and L-shaped support brackets. Clamp the
j i g  t o  t he  mach ine  tab le  and  s teady  the
bu t tons  w i th  a  push  s t i ck .  D r i l l  t h rough
the center  of  the unrabbeted por t ion of
each button (/efu.
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O Installing the top
L Set the top panel face down on the
shop f loor  and pos i t ion  the  sa fe  ups ide
down on top of i t .  Al ign the back of the
cabinet with the back edge of the top and
center the safe between the panel edges.
Start ing near the corners, f i t  the rabbeted
ends of the wood buttons into the grooves
in the top rai ls;  space the buttons about
6  inches  apar t  and leave a  %- inch  gap
between the bottom of the grooves and
the  l ipped ends  o f  the  bu t tons  to  a l low
for wood movement. Drive screws to fas-
ten the buttons in place (right).

INSTALLING CROWN MOLDING
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1 Cutting the molding
I Fi t  a moldins head with bevel cutters
and mount the head on your table saw.
Instal l  and notch an auxi l iary wood fence
(page 100), and positron the fence for
the desired prof i le.  Secure the stock you
wil l  use to make the molding with two
featherboards, c lamping one to the fence
above the blade, and a second to the saw
tab le .  C lamp a  suppor t  board  a t  a  90 '
angle to the second featherboard. Raise
the cutters % inch above the table; do
not  make a  f  u l l -depth  cu t  in  one pass .
Press the stock against the fence as you
slowly feed i t  into the cutters;  f  in ish the
cut with a push st ick. Reverse the board
and repeat the cut on the other edge (left).
Make as many passes as necessary, rais-
ing the cutters % inch at a t ime, unt i l  you
have reached the desired deoth of cut.
Instal l  a r ip blade on the saw and cut the
molding from both sides of the workpiece,
as represented by the dotted lines in the
i l lus t ra t ion .
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r)  Instal l ingthe side molding
I FasIen one side molding f  i rst ,  then
the front piece, and f  inal ly the remain-
ing side piece. Cut the molding pieces
to length, miter ing their  ends. Spread
some glue on the contact ing surfaces
between the f i rst  s ide piece and the top
rai l  of  the side and set the oiece in
posit ion. To al low for wood movement,
do not apply any glue between the
molding and the top of the safe. Clamp
the front piece to the front rai l -without
glue-to help you al ign the side piece
properly.  Instal l  two bar clamps along
the top to secure the side piece in
place, t ightening the clamps gradual ly
unt i l  a thin bead of glue squeezes out
from the joint; use wood pads to protect
both the molding and the top (above).

Q Installing the front molding
r.J 0nce the srde molding has been
secured, remove the clamps holding the
front piece in place and apply glue to i t
and to the front rai l  of  the pie safe. Also
spread some adhesive on the mitered
ends of the molding. Use handscrews to
clamp the front molding to the cabinet,
spacing the clamps about 6 inches apart
(left). Finally, install the remaining side
piece as you did the f  i rst  one.
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SHELVING

A diustable shelvins would no doubt
A ttuu. appealed tishaker furniture
makers. The feature gives a cabinet flex-
ibiliry adapting to changing needs and
enabling the user to organize space most
efficiently. The shelves can be held in
place with shelf supports that fit in holes
drilled in the stiles, as shown at right.
Another option is shop-made wooden
corner strips (below), which are dadoed
and attached to the interior corners of
the pie safe to hold up the shelving.

USING CORNER STRIPS

1 Making the corner strips
I You can make four str ips, one for each corner of ihe pie
safe, f rom a single 4- inch-wide board that is long enough to
extend from top to bottom of the cabinet. Install a dado head
on your table saw and set the width equal to the thickness of
the shelf  supports you wi l l  use. Determine the desired spacing
of the notches-typically about 2 inches-and cut two dadoes
that distance apart in a miter gauge extension board. Align the
left-hand dado with the blades and screw the extension to the

A metql shelf support pin is being screwed into a threaded sleeve in
a pie safe stile. Inserted into drilled holes at evenf spaced intervals

from the bottom to the top of the cabinet, the sleeves allow the pins-
and shelves-to be installed at virtually any height inside the safe.
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gauge with the other dado offset to the right. Cut a 2-inch
piece of shelf support stock and f it it into that dado, where it
will serve as an indexingkey (inseil. Cut your f irst dado about
8 inches from one end-or at whatever height you want your
lowest shelf. Cut the second and subsequent dadoes by mov-
ing the piece to the r ight and f i t t ing the previous dado over
the key (above). When the dadoes are all cut, rip the board
into four 1- inch-wide corner str ios.

104



PIE SAFE

I

I

I

t
I

T

I

I

I

I

T

I

I

I

I

I

T

I

I

I

I

I

I

I

I

I

I

t
I

I

I

I

r) Installing the corner strips
L and shelf supports
Spread some g lue  on  the  contac t ing
surfaces between the corner str ips and
the  s t i les  o f  the  p ie  sa fe ,  and pos i t ion
each str ip,  making sure that the dadoes
face the inter ior of  the cabinet.  To clamp
the str ips in place. use thin wood scraps
sl ight ly longer than the gap between the
str ips (above).  For the shelf  supports
(represented by dotted l ines in the i l lus-
trat ion),  measure the distance between
the front and back st i les of the safe and
cr r t  the  n ieces  to  f i t  Ensure  tha t  the
suppor ts  a re  w ide  enough to  ho ld  the
shelves securely.

Q Preparing the shelves
\,  Al l  four corners of each shelf  must be
notched to  f i t  a round the  corner  s t r ips .
Measure  and mark  each she l f  ,  c lamp i t
face down to a work surface, and cut out
the corners with a backsaw (lefD.



TIN-PANELDOORS

-f h. doors of the pie safe are joined
I with the open version of the mor-

tise-and-tenon loint used to assemble
the cabinet. The reinforcing pegs will
prevent the joints from racking, even
under the heaviest use. As shown below,
you can make the joint on your table saw
with a shop-made jig. Once the doors are
assembled, they are rabbeted to accept
the tin panels (page l0B). As shown on
page I I 1, a variety of special punches
are available for piercing the panels
themselves. Once the panels are installed,
the doors can be mounted to the safe
with simple butt hinges (page 114).

The doors of the pie safe are assembled
with mortise-and-tenons, reinforced by
wood pegs. The tin panels sit in rabbets
along the inside edges of the doors and
are held in place by strips of molding.

MAKING THE D(IORS

1 Cutting the tenon cheeks in the rails
I  Cut open mort ise-and-tenons on your table saw using the shop-made j ig shown in
the inset. Refer to the dimensions suggested, making sure the thickness of the spacer
and width of the brace enable the j ig to sl ide along the r ip fence without wobbl ing.
Cut the body and brace from 3/uinch plywood and the guide and spacer from sol id
wood. Saw an oval hole for a handle in the jig body and attach the guide to the body in
front of  the handle. Screw a wood block to the body below the handle and attach a
toggle clamp to the block. Finally, fasten the spacer and brace in place. To cut the tenon
cheeks in the door rai ls,  butt  the workpiece against the guide and clamp rt  in place.
Set the cutting height to the tenon length, position the fence to align one of the cut-
t ing marks on the rai l  wi th the blade and sl ide the j ig along the fence to make the cut
bbove). Turn the rail around to cut the other cheek, then repeat the cuts at the other
end of the rai l  and at both ends of the remaining rai ls,
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r) Cutting the tenon shoulders
Z- Screw a board to the miter gauge as
an extension.  Then,  hold ing one of  the door
ra i ls  against  the extension,  adlust  the b lade
height  to  the depth of  the tenon shoulder .
A l i gn  t he  shou lde r  w i t h  t he  b lade ,  bu t t  a
notched stop b lock against  the stock,  and
clamp the b lock to the extension;  the notch
in the stop block wil l prevent sawdust from
accumulating between it and the workpiece.
Hold ing the ra i l  f  lush against  the extension
and the stoo block. feed the stock with the
m i te r  pa r rpe  i n  c r r i  t he  f  i r s t  shou lde r .  To
saw the  oppos i t e  shou lde r ,  t u rn  t he  ra i l
over (right). Repeat to cut the tenon shoul-
ders at  the other  end of  the ra i l  and in the
remain ing ra i ls .  (Caut ion:  Blade guard
removed for clarity.)

-) Cuttins the mortises in the stiles
<'

r . , l  Use the tenoning l ig to saw the mor-
t ises in the door st i les. 0ut l ine the mor-
t i ses  on  the  ends  o f  the  s t i les ,  us ing  a
completed tenon as a guide. Then clamp
nnp  n f  t he  s t i l e s  t n  t hp  i i o  r ese t  t he  h l adp

height  to  the tenon length,  and posi t ion
the fence to align one of the cutting marks
w i t h  t h e  b l a d e .  S l i d e  t h e  j i g  a l o n g  t h e
fence to cut  one srde of  the mort ise,  then
turn the st i le  around to cut  the other  s ide
( /ef f ) .  Reposi t ion the fence and make as
many passes as necessary to clear out the
waste between the kerfs. Repeat the cuts
at  the other  end of  the st i le  and at  both
ends  o f  t he  rema in ins  s t i l es .
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Gluing up the door frames
Dry - f  r t  t he  ra i l s  and  s t i l es  o f  t he  doo rs  and

u s e  a  c h i s e l .  i f  n e c e s s a r y ,  t o  f i n e - t u n e  a n y  i l l -
f i t t i n g  j o i n t s .  S p r e a d  g l u e  o n  t h e  c o n t a c t i n g
su r faces  o f  t he  mor t i ses  and  tenons ,  t hen  use
b a r  c l a m p s  t o  s e c u r e  t h e  j o i n t s ,  a l i g n i n g  t h e
bars wi th the ra i ls .  Use wood pads to protect  the
s tock  and  t i gh ten  the  c lamps  un t i l  a  l i t t l e  g lue
squeezes out of the lotnIs bbove).

f ,  Prepar ing the door f rames for  panels
r- ,1 0nce the adhesive has cured.  remove the c lamps
and secure the f  rames ins ide- face up on a work sur-
f ace .  To  cu t  t he  rabbe ts  i n  t he  f r ames  fo r  t he  t i n
pane l s ,  i ns ta l l  a  p i l o ted ' / a - i nch  rabbe t i ng  b i t  i n  a
rou te r .  A l t hough  you r  f i na l  dep th  w i l l equa l  t he  com-
b ined  th i ckness  o f  t he  pane l s  and  the  mo ld ing  you
wr l l  be  rns ta l l i ng  t yp i ca l l y  r / e  i nch  ad jus t  t he  b i t
to  cut  the rabbets in  two or  more passes.  Rout  the
rabbe ts  mov ing  c locnw ise  a round  the  i ns ide  edges
o f  t he  pane l  open ings ,  keep ing  the  b i t ' s  p i l o t  bea r -
ing pressed against  the stock throughout  each cut
( r ight) .  Once you reach your  f ina l  depth,  square the
corners of  the rabbets wi th a chisel .
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4i Preparing the door frames for the false mullion
\,1 To enable the pie safe doors to close properly, cut a rabbet
a long the ins ide face of  both doors at  thei r  contact ing edges;  a
wood st r ip ,  known as a fa lse mul l ion,  wi l l  be g lued intothe rabbet
of  the le f t -hand door so the doors wi l l  rest  f lush when c losed
(page l10.fhe t/e-inch gap between the right-hand door and the
edge of the mullion wil l prevent the doors from binding when they
are closed, as shown in the end-on view in the inset. For the rab-

bets, install a dado head on your table saw and adjust its width
to 1/z inch and i ts heightto 5/ro inch. Attach an auxi l iaryfenceto
your table saw rip fence, position the fence for the cutting width,
and notch the wooden fence with the blades. To support the door
frames. clamo a featherboard to the fence above the dado head.
Feed each frame inside-face down with both hands (above),
keeping it flat on the table and pressed flush against the fence.
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J Peggingthe mortise-and-tenons
/ Mark peg holes at all four corners of each door frame, cen-
tering them on the front face of the rails lr/z inches from the side
edge of the door.  lnstal l  a 5/ro- inch brad-point bi t  in your dr i l l
press, place a backup panel on the machine table to minimize
tearout, and set one of the door frames on top, centering a drill ing
mark under the bi t .  Adjust the dr i l l ing depth to about two-thirds
the thickness of the frame. Butt a board against the frame and

MAKING THE TIN PANETS

1 Securing the pattern to the panel
I  Tin panels and the tools used to punch
holes in them are avai lable from folk-art
supply houses. The best way to punch the
holes in the panels so they are all the same
is to use a pattern as a template. Several
common patterns are illustrated on page
111; use a photocopier with an enlarge-
ment feature to oroduce a version of the
desired pattern that is the same size as
your panels.  Then set one of the panels
inside-face up on a backup board, center
the pattern on the panel, and fix the paper
to the tin with masking tape. To secure the
panel to the backup board, use push pins,
tapping them into the board every few
inches around the perimeter of the panel.

clamp it in place as an edge guide. Then, holding the frame against
the guide, drill the hole (above, left). Bore the remaining holes
in both frames the same way. Cut a peg for each hole from a piece
of sol id stock, making i t  s l ight ly shorter than the depth of the
holes, The pegs should be cut square, tapered at the bottom end
and with a slight chamfer at the top. Tap each peg into its hole
with a hammer (above, right),lelling it protrude about 1/ro inch.
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TRADITIONAT TIN PANEL PATTERNS COMMON TIN PUNCH TOOLS
AND THE CUTS THEY MAKE

Basbpunch
ldeal for makin4 qeomet-
ric patterna becauae tL
producea holea of uniform
erze; thts punch leavee
a amooth edqe on both
eidee of the panel

Lamp maker'a chisel
Froducea a emooth, elon-
4aLed hole; traditionally
uaed in lanLern maktnq

Curved chiael
M akea creacent m oo n - eh a ped
cute; tradittonally ueed when
ti4htinq wao pootttoned behtnd
the panele

Star punch
Traditionally one of the moat
commonly uoed ohapeo

Diamond punch
ldeal for Lhe edqee of patterne;
a traditional choice when Iiqh'L-
tn4 wao uaed behind Lhe panele

Pineapple punch
Froducee the burra on
pineapple paLterno

l l l
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r ') Punching the holes
L  t Jse  a  hammer  and  the  app rop r i a te
punch or  ch isel  for  the type of  hole you
wish to produce.  Hold ing the punch ver t i -
ca l ly  on one of  the pat tern holes,  s t r ike
the tool with the hammer (righil. A mini-
mum amount  of  force is  needed to punc-
ture the panel ;  the harder  you st r ike the
punch ,  t he  l a rge r  t he  ho le  w i l l  be .  Punch
al l  the holes the same way,  changing to a
di f ferent  punch or  ch isel  as necessary.  l f
you are us ing a metal  other  than t in  for
t he  pane l s ,  such  as  m i l d  s tee l ,  you  w i l l
need to f i le  the sharp edges of  the holes
on  the  ou ts ide  face  o f  t he  pane l s .  W i th
t in ,  f i l ing is  not  necessary.

Instal l ing the t in panels and molding
Make four  s t r ips  o f  mo ld ing  fo r  each pane l  as  you wou ld

for the glass doors of a wall clock (page 125). fhen set the
door f rames outs ide- face down on a work sur face and p lace a
panel  and mold ing in  posi t ion.  The sharp edges of  the punched
ho les  shou ld  be  fac ing  down .  Bo re  p i l o t  ho les  f o r  f i n i sh ing

na i ls  th rough the  mold ing  and in to  the  f rame every  2  inches ,
then dr ive  the  na i l s  us ing  a  b rad  dr iver .  To  use  the  dr iver ,
inser t  a  na i l  in to  a  p i lo t  ho le ,  then pos i t ion  the  jaws and
t igh ten  the  lock ing  nu t .  Ho ld ing  the  f  rame s teady ,  squeeze
the laws to set the nail (above).
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INSTATTING THE DO()RS

ili, lllj lltl iili illl llli llll llil ljlt llj ljJ llit lll rill ltll iili ijjj illl
1 Install ing the hinges on the doors
I  Secure one of  the doors h inge-edge
up  i n  a  bench  v i se .Ou t l i ne  one  h inge
leaf  about  6 inches f rom the top of  the
door and another  6 inches f rom the bot-
t om.  Then .  ho ld rng  a  ch rse l  ve r t i ca l l y .
score the out l ine and cut  i t  s l ight ly  deep-
er  than the th ickness of  the h inge leaf .
Ho ld  t he  ch i se l  beve l  up  to  pa re  t he
waste from the mortise (above). Once
you  have  c lea red  ou t  t he  rema in ing
mort ises on both doors,  set  the h inges
in  t he i r  mor t i ses ,  d r i l l  p i l o t  ho les ,  and
screw ihem in p lace.

1HO? Tt?
M aki n g b utterfly hin gee
WiLh Lheir  wing-shaped
le aves, b utLerf ly hinqee
were commonly ueed on
3h aker furniture. Tod ay,
they are exVeneive anA
ditri cult Lo fin d. l, ow ev er,
t ranof orming a eNandard
butlhinqe inho a buLterfly
hinqe io a oimple malter,
Grind the lopo and bolloms of butt hinqe leaveo
onyourbench qr inder unLi lyou cuI away enough
melal lo Vroduce the character ieNic ehape.
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O Install ing the hinges on the safe
Z -  Pos i t i on  one  o f  t he  doo rs  i n  t he
cabinet ,  s l ipp ing two or  three sheets of
paper under the door as spacers,  Use a
bar c lamp to hold the door in  p lace,  then
mark the tops and bot toms of  the h inge
leaves  on  the  i ns ide  edge  o f  t he  f r on t
f rame st i les (above).  Remove the door,
s l ip  the p ins out  of  the h inges,  and out-
l i n c  t h p  f r p p  h i n s p  l p : v p c  n n  t h p  s : f p

using the marks you made to determine
the height  of  the out l ines.  Make sure the
hinge p ins wi l l  prot rude far  enough f rom
the safe so as not  to  b ind against  the
cockbead ing  when  the  doo r  i s  opened
and c losed.  Chisel  out  the h inge mort ises
on  the  cab ine t  s t i l es  as  you  d id  on  the
doors (page I 13) and screw the hinge
leaves in  p lace.  Repeat  the process wi th
the other  door .
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Hanging the dool
Once a l l the h inge leaves are insta l led,  i t  is  t ime to hang the door.  L i f t  one of  the

doors into position so the hinge leaves on the door and the safe engage (above). Slip
each h inge p in in  p lace to jo in the leaves.  Hang the other  door  the same way.
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R Insta l l ing the door pul ls
r . /  Make a pul l  for  each door on your
l a the ,  t u rn ing  a  round  tenon  a t  one  end ,
or  buy the pul ls  ready-made.  Mark a point
in  the middle of  the contact ing door s t i les
about  two-thrrds of  the way up the doors
and  d r i l l  a  ho le  t he  same d iame te r  as  t he
tenons at  each mark.  Spread some glue
on  the  tenons  and  i nse r t  each  n r r l l  i n to
tls hole (right).

, {  Insta l l inS the fa lse mul l ion
T  Cu t  t he  mu l l i on  f r om l  - i nch - th i ck

s tock ,  mak ing  i t  as  l ong  as  t he  doo rs .
Size the width of  the mul l ion equal  to  the
gap between the shoulders of the rabbets
you cut in the doors (page 109), less'/"
i nch .  The  gap  be tween  the  r i gh t -hand
door and the edge of  the mul l ion wi l l  pre-
vent  the doors f rom binding when they
are c losed.  Spread some adhesive in  the
rabbet  in  the le f t -hand door and on the
contact ing sur faces of  the mul l ion,  and
set  the st r ip  of  wood in p lace.  Clamp the
mu l l i on  aga ins t  bo th  cheek  and  shou lde r
of  the rabbet  whi le  the g lue cures ( /ef t ) .
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i S  i l

ffi he same principles that
$ guided the Shakers in

their  dai ly l ives-puri ty,
wholesomeness, and useful-
ness-are reflected in every-
thing they built. Each of the
srnall Shaker projects fea-
tured in this chapter-a wall
clock, a step stool, an oval
box, and a pegboard-is a
classic example of this single-
minded philosophy.

To the Shakers, no house-
hold item, no matter how
small, could be considered
frivolous or simple adorn-
menl The term "knickknack"

had no place in their  lexicon.
Whatever they made had to
be strong, durable, and with-
ou[ [ault. It also had to be per-
fectly suited to the purpose
for which it was designed.

Wall clocks, like the one
shown on page I I B, and tall, freestanding grandfather clocks
were essential to the Shakers'disciplined lives, but the Shakers
designed other types for special needs. The homely "wag-on-

the-wall" clock had no case, but only a small frame to pro-
tect the mechanism, and simply hung from a peg. They also
made basic clocks for their barns that had only an hour hand.
Even less ornate was the "tower clock" at Sabbathday Lake,
Maine. This timeuiece had no face or hands at all. Its main

feature was an 80-pound
brass engine bell that sound-
ed loudly on the hour.

Oval boxes, l ike those
shown at left, were used to
store a variety ofdry goods.
With their distinctive swal-
lowtail fingers, straight sides,
and smooth finish, the box-
es were elevated by Shaker
craftsmanship from mere
vessels into things of beau-
ty.  That the Shakers made
these boxes by the thousands
while holding to a high stan-
dard of excellence is remark-
able-and typical  of  their
creed and craftsrnanship.

The tall cabinets built by
the Shakers created the need
to access high shelves. The
step stool shown on page
I29  rnswered th is  requ i le -
nent,  becoming a mobi le

but sturdy staircase. Although its treads were often dovetailed
into the sides, strength, rather than appearance, justified the
attractive ioinerv.

The pegboard (page 135) is an example ofhow the Shakers
stretched the usefulness of a hurnble item untilit became an
indispensable part of their lives. Pegs lined the walls of most
Shaker homes, hanging everything from bookshelves and
kitchen imolements to clocks and chairs.

SreRCLASSICS

Made fi"ont quartersawn cherry verteer, the band for the
box shown above is bett oroLffid a drying fonrr after first

ltehry sonked in hot water nnd softerrcd. The band is
seuu'ed in its bent shnpe by copper tacks.

The rttils, stiles, and divider of the f'urrc for a Shnker wnll
clock nre being glued ttp, seared by bnr chmtps The rails
and sti les showtt at left orc joitretl with rabbets, while
the divider sirrryly lrts itto dndoes aff across tlrc stiles.



WALL CLOCK

T h. Shakers led very disciplined,
I structured lives. They rose at 4:00

a.m. in the summer, allowing themselves
to sleep in an hour later in winter. They
stopped working at7:30 p.m. on sum-
mer evenings and at 8:00 p.m. in the
winter, one-half hour before evening
worship. They also ate their meals at pre-
cise times. A Shaker elder from Ohio
once said, "The clock is an emblem of
the Shaker community because every-
thing goes on time. Promptness, absolute
punctuality, is a sine qua non of a suc-
cessful community."

In the early,lean years of their move-
ment, Shaker communities considered

themselves fortunate to own one work-
ing "alarum" clock. As the sect pros-
pered, and as clock makers joined the
movement, the availability of the time-
pieces spread. The Shakers never carried
pocket watches, however. These were
considered unnecessary indulgences.

The mechanisms of original Shaker
clocls were made from brass or wood. A
les mstlyandmore reliable modem alter-
native is to buya quartz clockmovement.
These can be ordered complete with met-
al dial and with orwithout a pendulum
from many hobby supply stores. The fol-
lowing pages show how to assemble a
case for a Shaker-style wall clock.

Isaac Newton Youngs was one
of the few Shaker clock makers
to design and construct cases to
house his timepieces. The clock
shown below was inspired by
one that he buib in the spring
of 1840 at the New Lebanon
community in New York State.

ANATOMY OF A WALL CTOCK Top trim
4" x 1O3A"Caee top

panel
5" x 9%"

Top-door
etile
'lt/o" x 10"

Top-door
rail (2) -
1%" x 10"

Baakboard
9%" x 32t"la"

Divider
1'/o" x 10"

Eottom-
door

Caae aide
panel
3" x 3O"rail (2)

2" x 10"

Eottom-
door atile
2" x '19%"

Bottom,iTtr;?;f

The wall clock is assembled with the same preci-
sion that Shakers brought to their daily routines.
The four panels of the case are glued together
with rabbets, and the rails and stiles of the doors
are joined with open mortise-and-tenon joints.
The backboard fits into a rabbet cut along the
back of the case panels,  and is nai led in place.
The trim pieces are simply glued to the top and
bottom panels of the case. The divider is glued
into stopped dadoes in the side panels of the case.
Use %e-inch-thick stock for all but the doors and
divider, which are made from %-inch-thick wood.
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BUILDING THE CASE

1 Rabbeting the side panels
I  Prepare the case p ieces for  assembly
by rabbet ing the ends of  the s ide panels
on your  table saw. Insta l l  a  dado head on
the  saw and  ad jus t  i t s  w id th  t o  %u  i nch .
Se t  t he  c r r t t i np  he iph t  a t  I  i nch .  Sc rew
a  wooden  aux i l i a r y  f ence  to  t he  r i p  f ence
and notch i t  wi th the dado head.  To help
you feed the long stock across the saw
tab le  and  to  m in im ize  tea rou t ,  sc rew  a
board as an extension to the mi ter  gauge.
Then,  but t ing one s ide panel  against  the
fence  and  the  ex tens ion ,  f eed  i t  a l ong
wi th the mi ter  gauge to cut  the f  i rs t  rab-
beI (right). Repeat at the other end of the
boa rd  and  a t  bo th  ends  o f  t he  second
side panel .  To prepare the s ide panels for
t he  backboa rd ,  cu t  a  rabbe t  a long  the
back edse of  each board

r) Preparing the side panels
L tor the divider
0ut l ine the dado on the f ront  edge of  each
s i d e  p a n e l  t h a t  w i l l a c c e p t  t h e  d i v i d e r .
The  l eng th  o f  t he  dado  shou ld  be  abou t
one-hal f  the width of  the d iv ider .  lnsta l l  a
st ra ight  b i t  the same diameter  as the dado
wrdth in  a router ,  but t  one s ide panel  on a
work surface against a backup board, and
al ign the b i t  over  the out l ine.  But t  a  board
as an edge guide against  the router  base
plate and c lamp the setup in  p lace.  Wi th
the base plate flush against the edge guide,
p lunge the br t  rnto the backup board and
gu ide  i t  i n to  t he  s ide  pane l ,  s topp ing  the
cut  at  your  end l ine ( /ef t ) .  Rout  the dado
in  t he  second  s ide  pane l ,  t hen  squa re
both dadoes wi th a chisel .

n 9
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Q Preparing the divider for installation
r - , 1  Leav ing  the  aux i l i a r y  f ence  and
miter  gauge extension on your  table saw,
no tch  the  ends  o f  t he  d i v i de r  t o  f i t  i n to
the  dadoes  you  cu t  i n  t he  s i de  pane l s .
Pos i t i on  t he  fence  to  cu t  a  %u- inch -w ide
no tch  and  se t  t he  cu t t i ng  he igh t  o f  t he
dado  head  to  % inch .  Ho ld ing  the  d i v i de r
on  edge  and  f l ush  aga ins t  t he  f ence  and
extension,  feed the mi ter  gauge into the
blades.  Turn the board around and notch
the other end (right).
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Rounding over the divider
Round over  the  f ron t  edee o f  the

div ider  on a router  table.  Insta l l  a  p i lo ted
%-inch round-over  b i t  in  a router ,  mount
the  too l  i n  a  t ab le ,  and  a l i gn  t he  fence
wi th the b i t 's  p i lo t  bear ing.  To support  the
div ider ,  use three featherboards,  c lamp-
ing two to the fence,  one on each s ide of
t he  b i t ,  and  one  to  t he  t ab le .  B race  th i s
second featherboard with a support board
secured to the table.  (Note:  The feather-
board on the out feed s ide of  the fence
has been removed for  c lar i ty . )  Now use a
push st ick to feed the d iv ider  across the
table (left). Make two passes to round
over each face of  the stock,  s tar t ing wi th
a  sha l l ow  cu t  and  ra i s i ng  t he  b i t  s l i gh t l y
f n r  i h p  c p e n n d  n : c c

r20
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f, Cutting the backboard
r- , /  Use a p iece of  so l rd wood f  or  the
backboard-a Shaker bui lder  would typ i -
ca l l v  have  r r sed  n ine  To  mark  ou t  t he
a rch  a t  t he  t op  o f  t he  backboa rd ,  f i r s t
mark  a  cen te r l i ne  nea r  t he  t op  end  o f  t he
stock and use a compass to out l ine a c i r -
c l e  w i t h  a  rad ius  o f  2 l  i nches  i n  t he  m id -
d le of  the stock,  centered 21,  inches f rom
the  top  end .  Nex t ,  mark  a  s t ra igh t  l i ne
across the stock 3 '  inches f rom the top
end .  D raw  two  pe rpend i cu la r  l i nes  as
shown  to  accommoda te  t he  no tches  i n
thp  tnn  nanp l  I  l qp  vn r r  band  saw to  cu t
ou t  t he  a rch .  Se t  t he  s tock  on  the  saw
tab le  and  feed  the  p iece  w i th  bo th  hands ,
making the st ra ight  cuts f  i rs t  and then
sawing the semic i rc le ( /ef t ) .

f ,  Dr i l l ing the peghole in  the backboard
L, l  To ensure the c lock wi l l  hang level ,
-he nes hole mrrst  he centered between
t h e  e d p e s  o f  t h e  b a c k b o a r d .  M a r k  a
d r i l l i ng  po in t  on  you r  cen te r l i ne  1Z  i nches
f rom the  top  o f  t he  a rch ,  t hen  bo re  t he
h o l e  o n  y o u r  d r i l l  p r e s s .  I n s t a l i  a  / - i n c h
b rad -po in t  b r t  r n  t he  mach ine  and  c lamp
a  bac '<up  pane l  t o  t l ' e  t ab le  t o  he lp  n in i -
mize tearout .  Posi t ion your  mark d i rect ly
u n d e r  t h e  b i t ,  c l a m p  t h e  b a c k b o a r d  i n
place, and drrl l the hole (rrght).
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J Preparingthe top panel and top
I tt im piece for the backboard
You  w i l l  need  to  cu t  a  no tch  i n  t he  back
edge of  the top panel  and top t r im p iece
of  the c lock case to accommodate the
backboard.  0ut l ine the notch in  the middle
of the edge of each piece. Leave the dado
head and mi ter  gauge extension on your
table saw, but  move the fence out  of  the
way .  To  cu t  t he  no tches ,  a l i gn  t he  dado
h e a d  w i t h  o n e  e n d  o f  t h e  o u t l i n e ,  r a i s e
the  b lades  to  t he  t h i ckness  o f  t he  back -
boa rd ,  and  use  the  m i te r  gauge  to  f eed
the panel into the cut. Then, slide the work-
p iece a long the extension by the width of
the kerf and make another pass (/effl, con-
t inu ing unt i l  you reach the other  end of  the
out l ine.  Use the same setup to prepare the
top t r im p iece for  the backboard.
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Assembling the case
S m n n t h  t h c  c a s p  n i e r ^ e 5  3 p l  l l g

backboard,  us ing progressively  f iner  sand-
paper,  f in ish ing wi th 220-gr i t .  Assemble
the case in two steps,  s tar t ing wi th the
four  panels and the d iv ider .  Spread g lue on
al l  the contact ing sur faces of  the p ieces
and c lamp the jo ints  securely ,  as shown
in the color  photo on page 116.  Check
the corners for  square by measur ing the
distance between d iagonal ly  opposi te cor-
ners of  the case.  The two measurements
shou ld  be  the  same;  i f  no t ,  ad jus t  t he
clamping pressure unt i l  they are.  0nce the
glue has cured,  remove the c lamps,  set
the assembly face down on a work surface,
and  f i t  t he  backboa rd  i n  pos i t i on .  l t  i s
secu red  w i th  na i l s ;  do  no t  use  any  g lue ,
s ince the board must  be f ree to move as
the wood swel ls  and contracts wi th humid-
i ty  changes.  Bore p i lo t  holes for  f  in ish ing
nai ls  through the backboard and into the
rabbets a long the back edges of  the case
nane l s  Snace  the  hn les  abou t  4  i nches
apart ,  then dr ive the nai ls  in  p lace ( r ight) .
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MAKING THE DOORS

1 Cut t ing the tenons in the ra i ls
I  Use  you r  t ab le  saw  to  cu t  t he  open
mor t i se -and - tenons  tha t  j o i n  t he  ra i l s
and st i les of  the doors.  Saw the p ieces to
s i ze ,  t hen  i ns ta l l  a  commerc ia l  t enon ing

l rg  on  the  saw tab le ;  t he  mode l  shown
s l i des  i n  t he  m i te r  s l o t .  C lamo  one  o f  t he
ra i ls  end-up to the j ig ,  us ing a wood pad
i n  n r n t p n t  t h o  c t n r k  l \ / l : k p  t h c  r r r t t i n o

height  equal  to  the stock width and posi -
t i o n  t h e  i i p  s o  t h e  o u t s i d e  f a c e s  o f  t h e
b l a d e  a n d  t h e  w o r k p i e c e  a r e  a l i g n e d .
Push the j ig  forward to feed the ra i l  in to
the  h lade  ( r i ph t )  t hen  tu rn  t he  s tock\ r r b , r ! / t  ! ' i v i i

around  and  reoea t  t he  cu t  on  the  o the r
edge. Move the j ig toward the blade slightly
so the th ickness of  the tenon wi l l  be eoual
t o  abou t  one - th i rd  t he  s tock  t h i ckness
and  make  two  more  passes .  Repea t  t he
process to cut  tenon cheeks on the other
end  o f  t he  ra i l  and  a t  bo th  ends  o f  t he
rema in ing  ra i l s .

r) Sawing the mortises
I Clamp one of the door sti les end-up to
the j ig ,  posi t ron the j rg to center  the edge
of the workpiece with the blade, and feed
the stock into the cut (left). Then move the

1ig very s l ight ly  away f  rom the b lade to
en la rge  the  mor t i se .  Make  ano the r  pass ,
turn the st i le  around in the j ig ,  and feed i t
in to the b lade again.  Next ,  test - f i t  one of
the ra i l  tenons in the mort ise.  l f  the f i t  is
too tight, move the j ig away from the blade
slightly and make two more passes, contin-
u ing  un t i l t he  t enon  f i t s  snug l y  i n  t he  mor -
t ise.  Use the same procedure to cut  the
mort ises at  the other  end of  the st i le  and
at  both ends of  the remain ing st i les.  You
^ ^ -  ^ r ^ ^  , , ^ ^  ̂  ^ L ^ ^  * ^ r p  i i o  f n  n r r i  t h i cL d I  d t 5 u  u 5 t r  d  5 i l u p - i l  t d u -  r , o  . -

jo in t ,  as shown on page 106.
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Q Gluing up the ra i ls  and st i les
r- ,1 Drv-assemble the two door f rames to check the f i t  o f  the
joints. lf they are too tight, use a chisel to pare away excess
wood; if any of the tenons extends beyond the outside edges of
the st i les,  sand i t  f lush.  Then spread g lue on the contact ing sur-
f aces  o f  t he  ra i l t enons  and  s t i l e  mor t i ses ,  and  assemb le  t he

frames.  Use three c lamps to secure each assembly,  a l ign ing one
wi th each ra i l  and center ing a th i rd between the st i les;  protect
the stock wi th wood pads.  T ighten the c lamps a l i t t le  at  a t ime
until a thin glue bead squeezes out of the loinIs (above), check-
ing the f rame for  square as you go.
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/ Preparingthe door frames for glass panels
- t  Each door wi l l  have a g lass panel  that
s i ts  in  rabbets cut  a long the ins ide edges of
the f rame; the g lass is  held in  p lace by st r ips
of  mold ing.  Once the g lue has cured,  remove
the c lamps and cut  the rabbets on a router
table.  lnsta l l  a ' / . inch top-p i lo ted st ra ight  b i t
r n  a  rou te r  and  moun t  t he  t oo l  i n  a  t ab le .
Ad jus t  t he  b i t  he igh t  t o  t he  comb ined  th i ck -
ness  o f  t he  g lass  and  mo ld ing  you  w i l l  be
using. Remove the fence and set a door frame
on the table.  Turn on the tool  and press the
ins ide edge of  the f rame against  the b i t  near
one corner, then rotate the stock clockwise to
cu t  t he  rabbe ts  a long  the  ra i l s  and  s t t l es
(r ishf l  Keen the f ramp f  la t  on the table as\ " b " ' / '  '

you feed it into the bit. Square the corners of
the rabbets wi th a mal let  and a wood chisel .
Repeat  the procedure for  the other  door .
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tri Making the glass-stop molding
\ , f  Cut  the mold ing that  wi l l  secure the g lass in  the doors f rom
a s ingle %- inch- th ick board.  Star t  by rounding over  both edges
of  the p iece as you d id for  the drv ider  (page J20) ,  then r rp the
mold ing f rom the board on your  table saw, feeding the stock
wi th a push st ick (above).  Saw the mold ing to f  i t  in to the rab-
be ts  i n  t he  doo rs ,  mak ing  45 'm i te r  cu t s  a t  t he  ends  o f  each
p iece .  Cu t  and  f i t  one  p iece  a t  a  t ime ,  mak ing  su re  t o  a l i gn  t he
miter  cuts wrth the corners of  the rabbets.

f, Mounting hinges on the doors
r- ,1 The doors are hung on the c lock case wi th but t  h inges:  the
hinge leaves are concealed in  recesses cut  in to the ins ide faces
of  the doors and the f ront  edges of  the case.  Posi t ion each door
in turn on the case and out l ine the h inge leaves on the doors and
the case.  To cut  the recesses in  the doors,  c lamp the f rame to a
work sur face ins ide- face up.  Cut  each recess wi th a chisel  in  two
steps.  Star t  by hold ing the chisel  ver t ica l ly  on your  out l ine wi th
the  beve l  f ac ing  the  was te  and  tap  the  hand le  w i t h  a  ma l l e t ,
mov ing  the  ch i se l  a l ong  to  sco re  t he  en t i r e  ou t l i ne .  Then  pa re
away  the  was te  i n  t h i n  l aye rs ,  ho ld ing  the  ch i se l  ho r i zon ta l l y ,
bevel-side up (left). TestJit a hinge leaf in the recess periodically,
s topping when the recess is  about  %o inch deeper than the th ick-
ness of  the leaf .  Wi th the h inge leaf  in  posi t ion,  mark the screw
holes in  the recess,  bore a p i lo t  hole at  each mark,  and screw the
hinge leaf  to  the door.  Use the same procedure to cut  the recess-
es in the front edges of the case.

I Securing the glass
I Have glass panels prepared for the door, cutting them %
inch shor ter  and narrower than thei r  openings.  This wi l l  leave
a %o- inch gap around the g lass to a l low for  wood movement.
Apply your  f  in ish to the door f rames,  le t  i t  dry,  then set  the
door f rames and g lass on a work sur face and p lace the mold-
ing in  posi t ion.  Bore p i lo t  holes for  f in ish ing nai ls  through the
mold ing and into the f rame every 2 inches,  then dr ive the nai ls
us ing a brad dr iver .  To use the dr iver ,  inser t  a nai l  in to a p i lo t
ho le ,  t hen  pos i t i on  t he  j aws  and  t i gh ten  the  l ock ing  nu t .
Ho ld ing  the  f rame  s teady ,  squeeze  the  j aws  to  se t  t he  na i l
(above). Use a piece of cardboard to protect the glass.

Tuah etick
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FINAT ASSEMBLY
' l Gluing on the trim pieces
I Cut the top and bottom trim pieces to
size, then round over one face of their side
and front edges on a router table using a
9%-inch round-over bit @age 120. To in-
stall the pieces, set the clock case on its
back on a work surface and spread glue on
the contacting surfaces of the trim pieces
and the top and bottom panels.  Posit ion
the tr im pieces so their  back edges are
flush with the back of the case and secure
them with bar clamps spaced every 4 to 6
inches. Tighten the clamps (right) unlil a
little glue squeezes out of the joints.

r) Preparing the case for the dial and clock mechanism
L me dial  and clock mechanism are attached to a thin ply-
wood backing board, which in turn is screwed to cleats glued to
the inside of the case. Cut two cleats to f it along the inside face
of the case side panels between the top panel and the divider.
Cut  a  th i rd  one to  run  a lonethe  ins ide  face  o f  the  too  oane l

between the side panels. To help you mark the positions of the
cleats, test-fit the clock in the case, remembering to allow for
the doors. Once the cleat position is certain, spread glue on the
contacting surfaces between the cleats and the case, and clamp
the cleats in place (above).
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Assembling the clock mechanism
Assemble the clock mechanism following the manufactur-

er 's direct ions. For the model shown, posit ion the dial  on
the backing board provided and out l ine the shaft  hole on the
board. Remove the dial  and bore the shaft  hole through the
back ing  board  on  your  d r i l l  p ress .  F ix  the  d ia l  to  the  back-
ing board with epoxy, making sure the dial is centered between

the board's edges. To attach the clock movement (lnsef), insert
the shaft  through the shaft  hole and the dial ,  then t ighten the
nut on the shaft by hand hbovd. lf the shaft protrudes too far
from the dial ,  loosen the nut,  remove the movement and sl ip
one or more washers between the movement and the backing
board. A number of washers are supplied with most models.

Securing the clock
assembly to the case

Position the backing board in the clock
case and dr i l l  o i lot  holes for %-inch No.
6 wood screws through the board and
into the cleats. Bore a hole at each cor-
ner, then drive in the screws (/eff).
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f l  Hansins the doors
r\
r - , /  Set  the c lock on r ts  back and posi -
t i on  t he  ton  doo r  on  the  case .  Wr th  t he
h , n o o  n i n  n o n i o r p d  h c i r n r e p n  i h p  p d o o c

of  the door and case,  mark the h inge
leaf  screw holes in  the case.  Bore the
holes and dr ive the screws,  then repeat
the nrncess for ihe hottnm aoor (above).

l r  e i t he r  doo r  b inds  aga rns t  t he  d i v i de r ,
t r y  sand ing  the  b ind ing  ra i l  Now app l y
a  f i n i sh  t o  t he  c l ock  case .

Instal l ing the pendulum
Most pendulum weights have a brass

f i n i . h  r h ^ r  ; ^  ^ ^ " , 1 , ,  ^ ^ , ^ + ^ h o d .  i h p  u r o i o h il l l l l ) l l  L l l d L  l )  U d ) l l y  ) L l d t L i l L u ,  L r r L  v y u r b r  r r

i c  r r c ' r : l l v  n r n t o n t o d  h v  2  n l : c t r a  a n \ / A r -

i n o  D n  n n i  r p m n r i p  i h p  e n v p r i n s  r r n l i l  l h p

pendu lum has  been  moun ted .  S l i de  t he
pendu lum rod  unde r  t he  c l ock  f ace  so  i t s
ton  end  r -a t ches  nn  the  hook  unde r  t he
movemen t .  The  c lock  can  now be  hung
on  a  wa l l  f r om a  hook  o r  a  Shake r  peg -
boa rd  l i ke  t he  one  shown  on  page  138 .

1 2 8



STEP STOOL
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f n their quest for order and efficienry,
I the Shakers built chests of drawers and
cabinets that made good use of available
space, often stretching from floor to ceil-
ing. Step stools like the one shown below
evolved to enable household members
to gain access to the uppermost shelves.
Depending on individual needs, the
stools were made in two-, three-, and
four-step versions. The taller stools often

ANATOMY OF A STEP STO(IT

featured steadying rods screwed to the
side to provide a hand hold.

Althbugh these stools appeal to the
modern eye, usefulness was the Shaker
builder's sole concern. Through dove-
tails were chosen to attach the treads to
the sides because the interlocking joints
gave the stools strength and stability.
Step-by-step instructions for cutting the
joints by hand, much as a Shaker crafts-

man might have done, are provided
starting on page 130.

The stools were traditionally cut from
%-inch-thick cherry except for the X-inch-
thick crosspieces. Once you have cut your
stock for the sides ofthe stool, use a pen-
cil to mark the top, bottom, and front
and back edges of each piece. This will
help you avoid any confusion when you
come to cut the pins at the sides'top ends.
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I
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CUTTING THE DOVETAILS

1 Notching the sides for the crosspieces
I "

I  The  s ides  a re  made  f rom two  boa rds
p l r r e d  t n p e t h e r  a f t e r  t h e  n o t c h e s  a n d
the  p ins  o f  t he  dove ta i l  j o i n t  a re  cu t  i n
them.  Ou t l r ne  the  no tches  on  the  edges
o f  e a c h  s r d e  o i e c e .  t h e n  c u t  t h e m  o n
you r  t ab le  saw .  I ns ta l l  a  dado  head  on
the  saw and  se t  t he  cu t t i ng  he igh t  t o  t he
no tch  w id th .  Sc rew  a  boa rd  t o  t he  m i te r
gauge as an extension. Make several passes

to cut  each notch ( r ight) ,  feeding the
c t n n k  r r n  n n  o d o p  r n r i t h  t h p  m i t p r  s : t t o e

l l c p  t h o  r i n  f p n c p  , r c ,  :  q r r r d p  f o r  c r r t t i n oi v i  v v ! ! i I b

u p  t o  t h e  n o t c h  e n d  l i n e .

r) Laying out the pins
L S"ta cut t ing gauge to the stock th ickness and scr ibe a l ine
around the top end of  each srde p iece to mark the shoulder  l ine
o f  t he  t a i l s .  Nex t ,  use  a  dove ta i l  squa re  t o  ou t l i ne  t he  p ins  on
the  same end ;  t he  w ide  pa r t  o f  t he  p ins  shou ld  be  on  the  i ns ide
face of  the stock.  Star t  wi th a hal f -p in at  each edge and add
o r r o n l v  c n a n e d  n i n c  i n  h o t u r p p n  T n  c n m n l p t p  t h c  m : r k i n o  s p a t t r p

the p iece in  a v ise and use a t ry  square and penci l  to  extend the
l ines on the board end to the shoulder  l ines hbove).  Mark the
waste sectrons wi th Xs as vou qo.

Q Cutting pins
r .J  Leave the p iece in  the v ise and use a doveta i l  saw to cut
a long  the  edges  o f  t he  p ins ,  wo rk ing  f rom one  s ide  o f  t he
boa rd  to  t he  o the r .  Fo r  each  cu t ,  a l i gn  t he  saw b lade  l us t  t o
the waste s ide of  the cut t ing l ine.  Use smooth,  even st rokes,
a l lowing the saw to cut  on the push s l roke (above).  Cont inue
saw ing  r rgh t  t o  t he  shou lde r  l i ne ,  mak ing  su re  t ha t  t he  b lade  i s
oe roend i cu la r  t o  t he  l i ne
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Chiseling out the waste
Set the s ide p iece ins ide face up on a

work sur face and c lamp on a guide b lock,
a l i gn ing  i t s  edge  w i th  t he  shou lde r  l i ne .
Us ing  a  ch i se l  no  w ide r  t han  the  na r row
side of  the waste sect ion,  but t  the f la t
s ide of  the b lade against  the guide b lock.
Ho ld  t he  end  o f  t he  ch i se l  squa re  t o  t he
face  o f  t he  p iece  and  s t r i ke  i t  w i t h  a
wooden  ma l l e t ,  sco r i ng  a  l i ne  abou t  %
inch deep.  Then turn the chisel  toward the
end of  the panel  about  % inch below the
surface of the wood and shave off a thin
layer of wasle (abovd. Continue shaving
away the waste in  th is  fashion unt i l  you
are about halfway through the thickness of
the piece, then move on to the next sec-
tion. When you have removed all the waste
from th is  s ide.  turn the p iece over ,  and
work from the other side (left) unti l the
pins are complete ly  exposed.
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Abhough the Shakers did not have
routers and conmtercinl j igs at their

disposal, the tools' efficacy for cutting
dovetail joittts quickly nnd precisely

would certainly have nppealed to thent.
The jig shown at right consists of two
tenrplates fastened to backup boards.

The workpiece is seun'ed to the jig and
a stop block helps with positioning for

repe(lt cLtts. Here, a router fitted with
n dovetail bit nroves in and out of the

slots of the tail board template.

f, Laying out the tails
r,l Set a tread bottom-face up on a work surface. Hold one of
the side pieces pins down with i ts inside face al igned with the
shou lder  l ine  o f  the  t read.  Use a  penc i l  to  ou t l ine  the  ta i l s  a t
each end of the tread hbove),  then extend the l ines on the
board using a try square. Mark the waste with Xs and repeat
the  process  w i th  the  remain ing  t read.

f, Cutting the tails and removing waste
V Use a dovetai l  saw to cut the tai ls the same way you cut
the pins Gtep 2).  Angl ing the board (above),  rather than
the  saw,  makes fo r  eas ie r  cu t t ing .  Saw smooth ly  and even ly ,
s topp ing  lus t  shor t  o f  the  shou lder  l ine .  You can a lso  cu t
the  ta i l s  on  your  band saw.  Remove the  waste  w i th  a  ch ise l
as in steo 4.
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7 Testing the fit of the joints
/  Before gluing up the stool,  assemble
i t  to check the f i t  of  al l  the joints.  Stand
one of the side pieces on end, then al ign
a tread with it. Press the joint together by
hand as far as it will go (right), then use a
mallet to tap the tread the rest of the way
into place. The boards should f  i t  snugly,
requir ing only a l ight tapping; avoid using
excessive force. l f  any joint  is c lear ly too
t ight,  mark the spot where i t  binds, then
disassemble the boards and use a chisel
to pare away a little more wood, Test-
f i t  the  jo in t  aga in  and ad jus t  i t  fu r ther ,
as necessary.

GLUING UP THE STEP STOOT
' l Gluing up the sides
I Set a pair  of  bar clamps on a work
surface and lay two boards that make up
a complete side piece on them. Spread
glue on the contacting edges of the boards,
al ign their  bottom ends, and t ighten the
clamps unt i l  there are no gaps between
the boards and a thin bead of adhesive
squeezes out of the joint (left). Glue up
the other side piece the same way.
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r) Relieving the side pieces
L gV cu t t ing  a  semic i rc le  ou t  o f  the
s ide  p ieces ,  leav ing  two legs  on  each
side, the stool wi l l  be more stable on
uneven surfaces. Adjust a compass to a
rad ius  o f  3% inches  and mark  a  semic i r -
cle on one of the side pieces, placing the
compass pornt at the bottom end of the
sides midway between the edges. Cut the
semicircle on your band saw (right), feed-
ing the stock across the table with both
hands.  Then make the  same cu t  on  the
other side piece. You can then smooth
away the marks left by the saw blade on
e  q n i n d l o  c a n d p r

? Installing the treads
r-,1 Spread an even layer of glue on the contact ing surfaces
between the pins and tai ls,  then assemble the stool,  sett ing
the treads on the side pieces (abovd. Secure the joints with
bar clamps, al igning the bars with the side pieces and using
wood pads as long as the tread width to distr ibute the clamp-
ing pressure.

Attaching the crosspieces
Set the step stool on i ts back edge and apply glue to the

contact ing surfaces between the crosspieces and the sides
and treads. Place the crosspieces in their  notches and clamp
them securely in place. Near each end of the crosspieces, dr i l l
a counterbored hole for a wood screw through the crosspiece
and into the front edge of the side piece. Drive a screw into
each hole bbovd. For a perfect match, use a plug cutter on
your drill press to cut plugs from the waste wood left by reliev-
ing the side pieces Gtep 2).  Spread glue on the plugs and tap
them into their  holes, ensuring that the grain direct ion of each
runs in the same direct ion as the crosspiece. Use a chisel  to
tr im the plugs f lush with the surface, then sand them smooth.
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BUILDING A B()X KIT

First produced in tlrc 1790s, Slnker ltoxes
were rtnde irr grndunted sizes to hold
houseltold goor/s; wherr urrpty, they
cotild be rtested irrside orre nrrotlrcr. The
ovsl boxes rentoirt poptrlar todcry, atul
cort be nnde easily .frottr corrtttterciol
kits. The box showtr ut right wos rrrttde
by craftsnratr Johrt \\lilsort oJ'Chnrlotte,
Michigarr. He trdded a.few hmrn'iotrs
refulenrcttts to tlrc utilitsrintt yet elegnttt
Slnker desigtt, srtch ns usingltird's-eye
trraple Jbr the box ltorrds qrul n wsltuft
burl verrcer.fbr tlrc top.

1 Cuttins the finsers
t -

I  To make a Shaker box f rom a commercia l  kr t ,  f r rs t  prepare
the stock for the two bands-one for the box and one for the top.
The bands are typ ical ly  resawn f rom hardwood stock to a th ick-
neSS Of / ,0 inCh. FOf [95{ locr  r l tc  r rco ctra ioht-orr inor l ,  qg3; [g;52yy11

stock a i r -dr ied to a moisture content  of  15 to 20 oercent .  Once
the bands have been cut to size, use the proper-sized finger tem-
plate to outl ine the fingers on the box band (above), then mark
the  tack  ho les  w i t h  an  aw l  and  d r i l l  t hem w i th  a  X , , - i nch  b i t .
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r) Beveling the fingers
L Cla p the bands to a backup board
and bevel  the f ingers wi th a ut i l i ty  kn i fe.
Hold ing the kni fe f i rmly wi th both hands,
cut  at  an angle of  10"  around the f ingers
hbovd. Then taper the outside face of
the opposi te end of  each band using a
belt sander, starting the taper about IY,
i nches  i n  f r om the  end .  Th i s  w i l l  ensu re
a smooth over lao and uni form th ickness
once the bands are bent.

Q Mark ing the jo int

r - , f  Soak the box and l id  bands in boi l ing
water  unt i l  they are sof t - typ ical ly  about
20  m inu tes .  Remove  the  box  band  f  r om
the water  and wrap i t  around the proper-
s ized box core so the beveled f ingers lap
over the tapered end.  Make a reference
mark across the edges of  the band where
the ends overlap (right). Keep the beveled
f ingers pressed t rght ly  against  the core to
prevent  them f rom spl i t t rng.
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Tack-nailing the box
Work ing  qu i ck l y ,  s l r p  t he  band  o f f

t he  co re ,  r ebend  i t  so  t ha t  t he  penc i l
marks  l i ne  up ,  and  tack -na i l  i t  t h rough
the holes you dr i l led in  s tep I  us ing the
appropr iate copper tacks.  To c l inch the
tacks  i ns ide  the  band ,  use  a  l eng th  o f
i r on  p ipe  c lamped  to  you r  bench  as  an
anvil (above). 0nce the box bands are
tack -na i l ed ,  p l ace  two  shape -ho lde rs
ins ide  the  band -one  a t  each  end -  t o
mainta in the oval  form as i t  dr ies.

f ,  Shaping the l id  band
r- ,1 Shape and tack-nai l  the top band for
the box l id as described above, but use the
d ry ing  box  band  as  a  bend ing  fo rm and
shape-holder as it dries (lef). fhe f ingers
f o r  t h e  t o p  a n d  t h e  b o x  s h o u l d  l i n e  u p
evenly. Allow two days for the bands to dry.
To complete the box,  cut  a l id  and bot tom
from ouartersawn stock to f  i t  ins ide the
bands,  bevel ing the edges at  5"  to  prov ide
a t ight  f i t  l ike a cork in  a bot t le .  Then dr i l l
\ r tnch p i lo t  holes and use toothpicks as
oess to secrrre the nieces. The boxes can be
f  in ished wi th mi lk  paint  or  a c lear  lacquer.
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PEGBOARD

'A place for everything and every-
thing in its place" were words the

Shakers lived by, and many house-
hold items in Shaker homes hung

from assigned pegs.

-|a h. pegboard is a fitting symbol of
I the Shaker's approach to both dai-

ly life and craftsmanship. As with other
Shaker-made items, the clean, un-
adorned lines ofthe pegboard reflected
its humble function rather than any con-
cern with appearance. But the simple
design belied the pegboard's versatility.
The boards did not just hold hats and
coats. Lining the walls of Shaker homes,
they were an integral part of household
life-convenient, organized, and tidy,
hangers for everything from book-
shelves, pipe holders, and towel racks to
candle sconces, chairs, clothes hangers
(a Shaker invention), and wall clocks
(page 118).

MAKING A PEGBOARD

1 Shaping the back board
I Cut the back board to size from %-
inchthick stock; make its width 3%inch-
es and its length dependent on the number
of pegs you will mount. Shape the board
on a router table using two different bits.
Start  by rounding over the front face of
the board at the edges and ends (page
120,Ihen switch to a pi loted bead bi t .
Align the fence with the bit's pilot bearing
and adjust the cutting height so the beads
will be about % inch from the edges of the
board. To help you feed the workpiece,
clamp a featherboard to the table, braced
with a support board. Feed the back board
into the bi t  on edge, keeping the front
face pressed against the fence. Then turn
the board over and repeat the procedure to
rout the bead on the opposite edge (righil.

For the modern woodworker, the
pegboards also reveal the Shaker devo-
tion to craft. The simple mushroom-
shaped pegs were accorded the same
attention to detail as the finest cabi-
net. For this reason perhaps, Shaker
pegboards were remarkably consistent
in design and construction no matter
when or where they were made. The
pegs were typically fashioned from
maple or cherry and averaged 3 inches
in length. They were secured to 3-inch-
wide back boards usually mount-

ed 6 feet above the floor. The spacing
of the pegs varied according to the
board's use. In New Lebanon and
Hancock, the pegs were sometimes
threaded and then screwed into the
back board. Normally, however, they
were attached with a friction fit, as
described in this section.

You can buy pegs ready-made or
turn them on your lathe. In either case,
the base of the pegs will need to be
kerfed to accommodate the wedges
that secure them in place.
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Q Tapping in the pegs
r- . f  To make the pegs easier  to  insta l l ,  use a sanding b lock to
shape a smal l  bevel  around the base of  each one.  Then saw a
ker f  for  a wedge across the base of  the peg;  to  avoid spl i t t ing
the wood wi th the wedge,  make the cut  at  a r ight  angle to the
grain.  Once the pegs are ready,  spread g lue on thei r  bases and
tap the pegs into the holes (above).

r) Preparing the back board for the pegs
. a  ^ ,Z- Star t ing near one edge of  the back
board,  mark the peg holes a long the mid-
d lp  n f  f  hp  q tnn l r  (Thc  nooa nn  tho  hnar rJ

shown  a t  l e f t  w i l l  be  spaced  5  i nches
apart . )  lnsta l l  a  Y- inch brad-point  b i t  in
your  dr i l l  press and at tach a backup panel
to the machine table to min imize tearout .
Se t  t he  back  boa rd  on  the  pane l  so  t he
f  i r s t  mark  i s  d i rec t l y  unde r  t he  b i t  and
c lamp  a  boa rd  as  a  gu ide  fence  to  t he
table f lush against  the workpiece.  Then,
but t ing the back board against  the fence,
dr i l l  the holes / /e f f ) .

Driving in the wedges
For each peg,  cut  a Z,- inch- long wedge f rom scrap wood

Spread g lue in  the ker fs  and on the wedges,  set  the pegboard
face down on a work sur face,  then tap the wedges in wi th a
hammer (above).  Avoid us ing too much force;  th is  may cause
a peg to spl i t .  Tr im the wedges f lush wi th the back face of  the
board.  Fasten the pegboard to the wal l  by counterbor ing screw
holes and dr iv ing the screws into wal l  s tuds.  Conceal  the fas-
teners with wood plugs (page 134).
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GLOSSARY

A-B-C
Auxiliaryfence A wooden attachment
to a tool's rip fence that serves as an
anchor for accessories and prevents
accidental damage to the metal fence.

Blank A piece of solid or glued-up
wood used to create a furniture part,
such as a turned leg.

Bridle joint A type of open mortise-
and-tenon joint in which the tenon is
as long as the width of the mortise
piece and the mortise extends across
the entire width of the board.

Candle sconce: A candlestick holder.

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

Cheek The face of the projecting
tenon in a mortise-and-tenon joint.

Clearance hole: A hole drilled in a
workpiece to accommodate the shank
of a screw.

Cleat: A strip of wood fastened to one
furniture part to support another, such
as a shelf or a tabletop.

Cockbeading: Narrow proj ecting
molding surrounding the inside edge
of the door opening of a cabinet.

Compound-angle hole: A hole drilled
into a workpiece with the bit present-
ed at angles other than 90o relative to
the face and edge ofthe stock.

Corner strip: A notched wood block
fastened to the stile of a cabinet or the
rail of a table to hold up a shelf sup-
port or drawer slide.

Counterbore: Drilling a hole that per-
mits the head of a screw or bolt to sit
below a wood surface so that it can be
concealed by a wood plug.

Countersinlc Drilling a hole that
permits the head of a screw or bolt
to lie flush with or slightly below a
wood surface.

Cross-doweftAwood dowel or metal
cylinder threaded across its axis to
accommodate a screw or knockdown
fastener; usually used to provide long-
grain strength when screwing into
end grain.

Crown molding: Decorative trim
installed around the perimeter of a
piece of furniture just below the top;
also known as cornice molding.

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

Edge gluing: Bonding boards together
edge-to-edge to form a panel.

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

Fiber rush: A natural fiber made from
the twisted leaves of cattails used to
for seating material in chairs; a more
commonly used alternative is made
from twisted kraft paper.

Finiah An ornament-usually turned
and carved-projecting from the
upper corners of a furniture piece
such as a chair.

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

Half-blind dovetail A dovetail joint
in which the structure of the ioint is
concealed by one side; commonly
used to join drawer fronts to the sides.

K-r-M-N-O-P-Q
Kerf:A cut made in wood by the width
of a saw blade.

Kickback The tendency of a work-
oiece to be thrown back in the
direction of the operator of a wood-
working machine.

Kicker: A board fastened across a
drawer opening and positioned above
the drawer to keep it from tilting
down when opened.

Knockdown hardware: A fastener
that allows the quick assembly and
disassembly of a piece of furniture.

Leafi A panel that is extended to
increase the size of a table and
retracted when not in use: it can
be hinged or sliding.

kdger strip: A short, narrow piece
of wood used to support the top or
bottom ofa cabinet.

Listing: Canvas or woven wool cloth
tape used for weaving chair seats; also
known as Shaker tape.

Miter gauge A device that slides in a
slot on a saw or router table, provid-
ing support for the stock as it moves
past the blade or bi! can be adjusted
to different angles for miter cuts.

Molding: Decorative strips of wood
used to embellish a piece of furniture.
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Mortise A hole cut into a piece of
wood to receive a tenon.

Mortise-and-tenon joint: A joinery
technique in which a projecting tenon
cut in one board fits into a matching
hole, or mortise, in another.

Mullion: A slim vertical member
dividing sections of a frame; also
known as a muntin.

Panel-raisingplane A hand plane
with an angled sole used to bevel
the sides of a panel in frame-and-
panel construction.

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

Pilot bearing: A free-spinning metal
collar on a piloted router bit that fol-
lows the edge of a workpiece or a tem-
plate to guide the bit during a cut.

Pommel The square section left on a
turned furniture leg; allows room for
mortises needed to receive rails.

Push block or stick A device used to
feed a workpiece into a blade or cutter
to protect the operator's fingers.

Quartersawn lumber: Wood sawn so
the wide surfaces intersect the growth
rings at angles between 45o and 90o;
also known as vertical-grained lumber
when referring to softwood.

R-S
Rabbet joint:A method of joining
wood in which the end or edge of
one workpiece fits into a channel, or
rabbet, cut along the edge or end of
another workpiece.

Rail In a table, the rails join the legs
and support the top; in a chair, one of
four boards that frame the seat. Also
the horizontal member of a frame-
and-panel assembly. See stile.

Raised panel In frame-and-panel
construction, a cabinet or door panel
with a bevel cut around its edges, a
decorative effect that "raises" the cen-
ter and allows the panel to fit into the
groove cut in the frame.

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

Rocker: The curved runners of a
rocking chair joined to the chair legs.

Roughinggouge A turning tool usu-
ally used to shape a square blank into
a rylinder.

Rule joint A pivoting joint commonly
used in drop-leaf tables; features mat-
ing convex and concave profiles cut
into the edges of the table leaf and top.

Shoulder: In a mortise-and-tenon
joint, the part ofthe tenon that is per-
pendicular to the cheek.

Sliding dovetail joint Similar to a
tongue-and-groove joint, except the
slide, shaped like the pin of a dovetail
joint, is held by a mating groove.

Splayangle: The angle at which a
chair leg deviates from the vertical
when viewed from the front of the
chair; see rake angle.

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.

Storypole: A shop-made measuring
gauge used to determine the dimen-
sions and the location of the joints in
a project, such as a chair.

T-U.V-W-X-Y-Z
Tearout The tendency of a blade or
cutter to tear wood fibers.

Template A pattern used to guide a
tool in reproducing identical copies
of a piece.

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

Through dovetail joint A method of
joining wood by means of interlocking
pins and tails, which pass entirely
through the mating piece.

Tongue-and-groove joint A joinery
method featuring a protrusion from
the edge or end of one board that fits
into the groove ofanother.

Tiestle: In a trestle table, a board run-
ning along the underside of the top to
which the legs are attached.

Wood button: A small, square-shaped
blockwith a rabbet at one end that fits
into a groove; used to secure the top
of a piece of furniture.

Woodmovement The shrinking or
swelling of wood in reaction to changes
in relative humidity.
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INDEX

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

A-B
Architecture, 10, 15, 17
Band saws

IigS
circle-cuttin g jigs, 7 9

Baskets,22
Benches

Dining room benches, l8
Meetinghouse benches, 19, 25, 48

crest rails, 54-55
cutting list,49
legs,52-54
seats,4& 50-52,54-55
spindles, 50,54-55

Blanket chests, 2l
Blind mortise-and-tenon joints, 90,

91-92
Boxes, 8-9, 17, 1 17, 135- 137
Build It Yourself

Band saws
circle-cuttin g jigs, 7 9

Pie safes
panel-raising jigs for the

table saw,96
Butterfly hinges

Making butterfly hinges
(Shop Tip), 1lj

C-D
Cabinets,20
Candlesconces, 23
Candle stands, l& 78

Columns, 78,81,84-85
Legs,78, 82-84, 85
Rails, Z& 80,84, 85
Sliding dovetail joints, 57, 78,

81-83
Tops,79,80

Canterbury community, 10
Chairs.25

Dining room benches, l8

Enfield side chairs, 12, 19,25,
26-27
back slats, i0-i1, 32, 33
cutting list,27
joinery, 26, 28, 31-i2, 33
legs,27, 28-29, 31-33
rails and stretchers, 30,32-33
rush seats, 34-37

Listing, 24,44-47
Revolving chairs, 19
Rocking chairs, 19, 24,25, 38-39

arms,41, 42-43
assembly,42
backs,24
cutting list, 39
legs,40, 43
rockers,4l, 43
tape seats,44-47

Rush seats, 34-32
Splint-seat dining chairs, 19
See also Benches

Circular cuts
Circle-cuttin g jigs, 79

Clocks, 17, 23, 116, 117, 118
Assembly, 126-128
Cases,119-122
Dial and clock mechanisms,

126-127
Doors, 123-125
Pendulums, I28

Clothes hangerc,23
Cockbeading, 100- 101
Crown molding, 102-103
Cupboards

Cabinets,20
Sill cupboards,2l
See also Pie safes

Cutting lists
Enfield side chairs,27
Meetinghouse benches, 49
Pie safes, 89
Rocking chairs, 39

Dining room benches, 18
Dovetail joints

Sliding dovetails, 57,78, 81-83
Through dovetails, 129, 130-133

Drawers
Drop-leaf tables, 69, 74-76

Drop-leaf tables, l& 56, 57, 68
Drawers, 69,74-76
Legs,69,72-73
Ptails,69,70-73
Tops,76-77

Drying racks,22

E-F.G
Enfield side chairs, 12, 19,25,26-27

Back slats, 30-31, 32, 33
Cutting list,27
foinery, 26, 28, 31-32, 33
Legs,27, 28-29, 31-33
Rails and stretchers, 30,32-33
Rush seats, 34-37

Finishes, /ron t endp ap er
Footstools,22
Greaves, Charles, l6

H-r-l-K
Hinges

Making butterfly hinges
(Shop Tip), 113

IigS
Band saws

circle-cutting jigs, 79
Pipe steamers, back endpaper, 30
Rocking chairlegs,40
Routers

dovetail jigs, 1j2
sliding dovetails, 5Z 8l

Thble saws
panel-raising jigs for the table

saw,96
foinery

Blind mortise-and-tenon joints,
90,91-92

Enfield side chairs, 26,28,31-
32, 33

Mortise-and-tenon joints, 106-
1 0 7 , 1 1 0

Sliding dovetail joints, 57, 78,
81-83

Through dovetail joints, 129,
130- 133
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L-M-N-O-P-Q
Lamb, David,6-7
Lee,Ann, 10, 14
Listing,24

Rocking chair seats, 44- 47
Meetinghouse benches, 19, 25, 48

Crest rails, 54-55
tapering crest rails on a planer

(Shop Tip),55
Cutting lists, 49
Legs,52-54
Seats,4& 50-52,54-55
Spindles, 50,54-55

Milk paint, /ro nt endpaper
Mortise-and-tenon joints, 106- 107,

1 1 0
Oval baskets,22
Oval boxes, 8-9, 17, 117, 135-137
Paints, front endpaper
Panels

Glass,124-125
Raised,94-95

panel-raising jigs for the table
saw 96

Tin,87, 110-112
Pantries. See Pie safes
Pegboards, 23, ll7, 138- 1 39
Pegs, front endpaper
Pie safes, 20, 86-87,88-89

Assembly, 97-103
Blind mortise-and-tenon joints,

90,91-92
Cockbeading, 100- 101
Crown molding, 102-103
Cutting lists, 89
Doors, 89, 106

frames, 106-110
installation, 1 1 3- 1 14
making butterfly hinges (Shop

Tip) ,113
mortise-and-tenon ioints, 106-

107, 110
pul ls, l15
tin panels, 87, 110-112

Floating panels,93, 97
panel-raising jigs for the table

saw 96
raising panels,94-95

Frame stiles.90-91

Rails,92-93
Shelving, 104-105

Pipe steamers, 30, back endpaper
Planers

Thpering crest rails on a planer
(Shop Tip), ss

Pulls, front endpaper

R.S
Raised panels, 94-95, 96
Revolving chairs, 19
Rocking chairs, 19, 24, 25, 38-39

Arms,41, 42-43
Assembly,42
Backs

listing,24
Cutting list, 39
Legs,40,4j
Rockers, 4I, 43
Tape seats,44-47

Routers, 94
IigS

dovetailjigs, I32
sliding dovetails, 57, 8I

Raising panels,94
Rush seats, 34-37
Sewing desks,20
Shaker boxes. See Boxes
Shaker culture, I0, 13-17
Shaker style,6,16-17

See also Architecture
Shop Tips, 55, 113
Sill cupboards,2l
Sliding dovetail joints, 57

Candle stands, 57, 78, 81-83
Spinning wheels, 23
Splint-seat dining chairs, l9
Sprigg, fune, 10-ll
Step stools, 22, lI7, 129

Gluing up,133-134
Through dovetail joints, 129,

130-133
Stools

Footstools,22
Step stools,22

gluing :up,133-134
through dovetail joints, 729,

130- 133
Story poles, 28

T-U-V-W-X-Y-Z
Thbles. 57

DropJeaf tables, I & 56, 57 , 68
drawers, 69,74-76
legs,69, 72-73
rails,69, 70-73
tops,76-77

Trestle tables, 18,57, 58
feet,61, 64, 66
legs,62-63, 65, 66
rails,63, 66, 67
tops,58, 59-60,64,67

See also Candle stands
Table saws, 16

Raising panels, 95
panel-raising jigs for the table

saw 96
Tape seats,44-47
Through dovetail joints, I 29, 1 i0- 1 33
Tin panels, 87, 110-112
Tin punches, ll l
Tools, 16

Band saws
circle-cutting jigs, 79

Pipe steamers, back endpaper, j0
Planers, 55
Routers

dovetail jigs, 132
sliding dovetails jigs,57, 81

Story poles, 28
Table saws, 16,95,96
Tin punches, 111

Trestle tables, 18, 57 , 58
Feet,61, 64, 66
Legs, 62-63, 65, 66
Rar7s,63, 66, 67
Tops,58, 59-60,64,67

Yarnish, front endp ap er
Washstands,2l
Wells, Freegift, 16
Wilson, John, 8-9, 135
Workbenches,2l
Work stands,20
Yarn reels, 22
Youngs, Isaac Newton, 16, 118
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A SHOP-MADE PIPE STEAMER

Use the jig shown below to steam chair
parts, such as slats or rear legs. The eco-
nomical and durable wood steamer i l lus-
trated can be fashioned fron 2-by-4s
and 4- inch-d iameter  ABS o ioe  and f  i t -
t ings. The device features support  racks
inside the pipe and a removable cap at
each end for easy access. The steam
source is a water can connected 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 outdoors,) The steam source should
have a removable, screw-type cap.

To bui ld the steamer, start  with a
length of Schedule 80 ABS pipe longer
than the piece of wood you wish to bend.
Cut i t  in half  and bore a ser ies of holes
through both pieces to accommodate %-
inch zinc-coated machine bolts and nuts
as shown. These bolts wi l l  suooort  wood
inside the steamer and orevent i t  f rom
lying in condensed water.  (The zinc coat-
ing wi l l  prevent the bolts from staining
the wood.) Dri l l  the holes below the cen-
terline of the pipe to provide room for the
wood. Instal l  the bolts,  using both steel

WORKSHOP GUIDE

and rubber washers on both s ides to
make  an  a i r t i gh t  sea l .  Now g lue  bo th
halves of the pipe to an ABS T-connector.
D r i l l  a  %- inch  d ra in  ho le  a t  one  end  to
re lease moisture and prevent  excess
pressure. Then glue a connector pipe cut
f rom 1%-inch ABS pipe to the spout  of
the T connector .  Next ,  cut  a length of
plastic hose that wrll connect the steamer
to the water can; the fitt ings required for
the water can end are shown above.
(The f i t t ings for  the steamer end of  the
hose are ident ica l ,  except  that  an ABS
end cap is used instead of the water can

T connector

cap.) Make sure the f  i t t ings are air t ight.
Last ly,  bui ld a 2-by-4 f  rame to support
the steamer. Nai l  a smal l  support  block
at one end so the steamer wi l l  rest on a
s l igh t  inc l ine  and water  w i l l  run  ou t  o f
the drain hole.

To use the steamer, carefully connect
the gas cooker to a propane tank. Fill the
water  can,  sea l  i t  t igh t ly ,  and se t  i t  on
the cooker.  Secure the removable end
caps on the steamer, l ight the cooker,
and le t  the  s teamer  bu i ld  uo  s team.
(Caution: Do not let the steamer or steam
source become pressurized.)

Kemovable
end cap

9chedule
8C AES.ptpe

F.anct abie
and ca,t:)

1TEAM ?OURCE F|TT\NG (DETA|L)
Machine nul,
( i n a i , . l e  a f e a m

water can)

Tlasttc hose
to gteamer

Kubber 4aeket.

Fropane-fired
4ae cooker

ConnecLor
PiPE

2 x 4 frame






