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working Books assumes any responsibility for any accidents,
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Foreward to the New Edition

It's been thirty-four years since this book was first published.
Much has changed in those years in woodworking technology
for both amateurs and professionals. The level of interest in
wood craftsmanship that exists today has never been greater.
While industrial furniture making has migrated from the

U.S. to China and the rest of Asia, participation in amateur
woodworking has grown exponentially. Strange, isn't it that
the more our economy turns its back on manufacturing (now
fewer than 14% of us make things for a living, whereas when
this book was first published that percentage was double), the
more important it seems for us to create objects of beauty and
utility. I firmly believe that as a species we define ourselves

in large part by the products of our hands. By imposing upon
natural materials intelligence, energy and imagination we as-
sert our humanity. High technology does not alter this. Living

[} FOREWARD TO THE NEW EDITION

in a world devoid of craftsmanship, a virtual world, does not
nourish the soul. Imagination can be made real through the
enhancement of natural materials and a commitment that
beauty flows from aesthetic, indeed divine inspiration.

Globalization has brought us a cornucopia of manufactured
things made inexpensive through cheap labor and environ-
mental indifference. Please understand, I am happy that for
less then twenty dollars I bought a quartz watch with an ex-
pansion band from Walmart and it runs flawlessly. The down-
side, of course, is that not one of my countrymen had a hand
in making it.

As a boy, during World War II, I remember rationing and
material scarcity brought on by the war effort. Even before the
war, families were required to make things because the 1930's
were lean times and even a suburban household had chickens,



grew vegetables, made clothes and fashioned things needed to
furnish the home. It was all make-do and those home-made
things had no economic dimension. Handiwork was looked
down upon and seen either as an economic imperative or
psychological catharsis. The word ‘handicraft’ bore a negative
connotation; quaint but of no serious relevance.

Then came the 1970's and a pervasive movement away
from polyester, plastic laminates, planned obsolescence and
the idolatry of all things mass-produced. As part of the return
to nature, handcrafted objects — be they food, jewelry, table-
ware, clothing and certainly furniture — gained in stature and
relevance. And where did the disaffected youth of America
turn for role models in escaping what had become conspicu-
ous consumption? For many it was the Shakers, that small
band of nineteenth century celibate idealists who praised God
in all their actions, particularly the work of their hands.

It was in the nineteenth century that the Shakers produced
the incredible objects we so venerate today. While so much
of their industry lives in the misty past, their legacy is in the
artifacts they left behind. Interest in their designs is as strong
today as it was when this book was first published, possibly
stronger. While these three decades have witnessed the arrival
and in most cases the departure of butcher block, Scandinavian,
Post Modernism and a reacquiring of regular Modernism, the
fascination in Shaker design remains strong. Every other antique
furniture auction seems to have at least one Shaker object
which sells at a strong piece. This, while other more formal,
often mahogany, period pieces, sell at prices greatly reduced
from three decades ago. This holding of value is the direct re-
sult of the inherent beauty of early Shaker design, beauty that
stems not only from form, but from supreme workmanship, a
commitment to utility and a total understanding of material.

For the woodworker the fascination is often rooted in the
essential simplicity of the work. Compound joinery, extensive
curvilinear shapes, applied ornament, fancy veneers, elaborate
hardware — these things are not to be found in these simple,
primitive, very American forms. Rather, symmetry, economy of
form and material, design consonant with material, utility and
purity of form are the things that illicit such passion.

Years ago while walking the herb garden with Sister Mildred
she looked upon this book with some pride and offered two very
clear observations: firstly, all references to the Shakers seem in
the past tense and at the time there were still six sisters very
much alive at Sabbathday Lake, Maine and Canterbury, New
Hampshire. Secondly, “Imitation is the highest form of flattery”,
she said and was very much flattered by the “copies” appearing
in the book. I apologized for the first slight and for the second,
I vowed from that day forward to design and build furniture
following general Shaker approbations while avoiding imita-
tion. The fact is, very few of the pieces shown in the first edi-
tion are slavish copies and many are original in every respect.

Several items appearing in the original measured drawing
section have been eliminated and a dozen or so new items

have been added in an effort to “update” this volume. Also,
new color photography has replaced all of those black and
white photos. The section on tools is altogether new in that so
much has changed over the last thirty-years in terms of wood-
working technology and the availability of equipment for the
home workshop.

As the text clearly points out, the whole effort here is to
stimulate the reader in his or her design explorations. Noth-
ing of these designs is sacrosanct and everything is subject to
improvement. I believe that good design is rooted in scientific
method, which, simply stated, holds that truth resides first in
observation, then requires consensus from others and finally
is always subject to change and improvement. I have never
designed anything that cannot be improved — perfection is a
mythical state in which no mortal lives.

The life expectancy of a design can be plotted on a contin-
uum beginning with the most fleeting, FASHION. These days
fashion has a life expectancy of maybe a season, two at best.
Moving along the continuum we come to STYLE. This too, is
perishable, much like something left in the freezer too long.
Let's give style three years. Longest lasting is transcendent
EPOCHAL design; that which extends beyond millennia and
arguably will never be lost to the ages. Shaker design, and by
extension the design I have given most of my adult life to, hov-
ers someplace between Style and Epoch. At the risk of hubris,
I believe most of these pieces offer meaning that transcends
time and place — it is universal and intergenerational.

If little has changed in Shaker-inspired design, much has
changed in tools and processes used in building these pieces.
In 1977, my shop had a full compliment of hand tools (planes,
chisels, mallets, measuring tools, etc.) and fewer than ten
power tools, both portable and stationary. Today craftsmen
have available to them in specialty stores, online, and in cata-
logs, hundreds of power-assisted tools and machines from
battery powered hand drills to numerically controlled routers,
lasers, orbital sanders and air powered nailers.

And finally, little has changed in thirty-plus years relative
to materials. Perhaps the greatest change has been in the
number and type of glue and mastics. Various synthetic resins
have augmented white and yellow glue. Some defy description.
Trees and the lumber they yield haven't changed over these
years. What has changed is the number and availability of
the resource. There is more hardwood growing in the United
States today than in 1977.

According to the U.S. Department of Agriculture, the vol-
ume in hardwood forests has increased 199% from 1953-2007.
As we enter the era of “green design” it is comforting to know
that there is a sustained supply of American hardwood for
our grandchildren and their progeny. Things made from those
trees should be conceived and built to last at least as long as it
took those trees to grow.

AUBURN, MAINE | 2011
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Original Introduction

Since the advent of the Industrial Revolution the machine has
increasingly placed its redundant stamp on our furniture, our
houses, our clothing — all those manufactured goods that fill
our daily lives. While mass production has blessed us with a
cornucopia of consumer products and enriched the lives of
everyone, there remains a longing for the imprimatur of the
human hand.

In recent years the international craft movement has in-
stilled a new awareness and a sense of discrimination and
appreciation in untold millions. Increasingly, more people,
particularly the aware young, are demanding greater crafts-
manship in their furniture. The consumer wearies of planned
obsolescence and looks instead for furnishings which will have
use for generations to come. For many the search has led to di-
rect participation; they have become makers, not just buyers.

Along with greater integrity in construction the search is for
natural materials, uniqueness and purity of design. Fashionabil-
ity, whether it be in automobiles or furniture, has a life expec-
tancy of five or eight years, no more. In furniture styling, since
1960, we have gone from blond oak veneer to Danish Modern
to Spanish Provincial to Mediterranean foam-injected plastic
to butcherblock to Western Colonial. And with each new trend
the old one is quickly discarded and accused of being “dated;
somehow old-fashioned and therefore no longer serviceable.

Many yearn for the timelessness of truly excellent design;
for a style which communicates permanence, visual delight,
integrity; for a style in harmony with natural material. The best
in period furniture and the best in contemporary design satisfy
these criteria. So does the style created by the early ninteenth-
century Shakers.

By today’s standards the Shakers lived a rigid, austere,
almost monastic existence; yet it was this very dedication to
simplicity that spawned an incredibly prolific (albeit brief) pe-
riod of creativity in three-dimensional design unequaled in the
American experience up to that point.

The early Shaker’s commitment to functionalism preceded
by nearly a century the clean, unadorned forms of the Bauhaus
and the International School. The unornamented purity of line,
the respect for wood, the overriding utility inherent in this early
work, make its acceptance universal. As with the best offerings of
all ages these forms transcend the assaults of time and fortune.

The designs contained herein descend from that Shaker
tradition which flourished such a long time ago, yet which has
direct relevance to us pressing toward the twenty-first century.
These designs are not copies of antiques. They are not slavish re-
dundancies. They are, rather, an attempt at perpetuating one small
aspect of a vision which fell prey to economic and stylistic pres-
sures 125 years ago. I would like to think that the furniture pieces
described here represent a continuation and, if boldness permit-
ted, an improvement on what I have called “the Shaker style”

8 ORIGINAL INTRODUCTION

Throughout, attention is given to producing a wide range
of furniture using the same building methods used by the early
Shakers and by cabinetmakers of even earlier times. Although
there is much discussion of machining, the age-old methods of
hand craftsmanship are stressed. In this way the maker imbues
his work with the touch of the hand, giving it a hallmark not
found in machine production.

This book is written, not for the critic, not for the idle ap-
preciator, but rather, for the builder, the maker. While not
pretending to be a definitive volume on the art of joinery, it
nevertheless offers a short course on tools and woodworking
methods. The fifty or so pieces described here have all been
built in our shop in New Gloucester, Maine. Some pieces have
been built only once, others many times. They are all designed
to be built one at a time following the same discipline used a
hundred, indeed a thousand, years ago. Some pieces are near
facsimiles of early Shaker work; most, however, are adapta-
tions which have a genesis in the “mood” of the Shaker style.
The methods of joinery follow those practiced by yesterday’s
cabinetmakers. Emphasis is placed on the use of wooden
joints rather than steel fasteners. Plywood and composition
board are absolutely banished. Each of these projects is so
designed that it can be built entirely with hand tools, with a
few basic power tools, or with a completely-equipped modern
shop. There is nothing sacrosanct about the dimensions or the
materials, and the craftsman is urged to inject his vision, his
individuality into his work.

In writing this book I express an indebtedness to those
nameless joiners who worked in wood so long ago, before plas-
tics or petroleum or automation. For in building with integrity,
in building so as to make it last a thousand years, they have
been my mentors. Their work remains a testament to their
commitment to excellence.

NEW GLOUCESTER, MAINE | 1977
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CHAPTER ONE

THE SHAKER
STYLE

The Creative Process

The creative process does not take place in a vacuum. Certain remem-
brances are at play when a craftsman designs a piece of furniture, a cer-
tain vocabulary is used in producing the form. The language he speaks,
all those three-dimensional designs he has lived in, on, or near, indeed his
whole past and present, are the wellsprings of his creativity. It was Ten-
nysons Ulysses who said, “T am part of all that I have seen, and all I have
seen is a part of me.” In a sense, it can be argued that there is no such
thing as pure creativity, that at best we can recreate with a slight improve-
ment here or there. Design is synthesis, the reordering of existing parts
into a new whole. This process is universal. The Egyptian craftsman of
funeral boxes, the unknown Renaissance cabinetmaker, Thomas Jefferson
in laying out the University of Virginia-all were synthesizers who borrowed
images from their surroundings and produced forms of utility and joy.

As a designer and builder of furniture I see myself as a synthesizer.
The drawings and photographs contained herein represent a blending of
antique Shaker forms and contemporary forms. None of these are totally
original designs, nor are they copies. I guess we are safe in saying that
they are a composite, a synthesis, of the best of a number of worlds.

If we approach the study of Shaker furniture with this as a fundamen-
tal premise, a needed objectivity is attained. To understand Shaker design
one must understand what the Shakers were and what their man-made
visual world consisted of.



THE SHAKERS:
A NINETEENTH-CENTURY GENIUS
In 1774 Mother Ann Lee, founder of the Shaker sect, and eight
followers, traveled from Manchester, England, to the New
World in search of greater freedom of religious expression.
She was herself strongly influenced by the Religious Society
of Friends, or Quakers. In their early years this new collectiv-
ity came to be called “Shaking Quakers;” a term derived from
certain movements performed in their liturgy. This name
was later shortened to Shakers, although the sect is officially
known as the United Society of Believers in Christ's Second Ap-
pearing. Like the Quakers, the Shakers were pacifists who avoid-
ed politics, theater, strong drink and “vain amusements” of every
sort. They wore simple clothing, spoke in simple terms, lived in
simple surroundings. Their way of life was clearly the antith-
esis of materialism. Today a single stone marks the graves of all
at New Gloucester, Maine. On its face is inscribed ‘SHAKERS.
The earliest Shaker settlements were at Watervliet and
Lebanon, New York; Hancock and Harvard, Massachusetts; and
Enfield, Connecticut. Later, as the number of converts grew, set-
tlements were established in Maine and New Hampshire. By the
middle of the nineteenth century there was a total of nineteen
communities extending as far west as Pleasant Hill, Kentucky.

A classic Shaker ladderback rocker. This piece is in the collection at
the Pleasant Hill Shaker Village in Kentucky. Plans to build this type of
chair can be found on page 154.

Not unlike other sects of the periods, such as the Oneida
Community in upstate New York, the Amana group of Iowa,
and the idealists of New Harmony, Indiana, the Shakers envi-
sioned a religious, political and social utopia. Celibacy, com-
munal ownership of property, and a reverence for perfection in
work characterized their lives. It is all but impossible for us in
the 21st century to understand, let alone empathize with, this
pervasive selflessness. Yet in this chapter of American history,
Shakerism flourished, both spiritually and economically. The
Shakers achieved a social order based upon equality, sharing,
and personal anonymity. At the heart of the creed was Christ’s
Second Coming, for, as set down by Mother Ann Lee, Christ
was ever present within the soul of each member and within
the community per se. This presence is made manifest in all
aspects of Shaker life, particularly in the products of their
craftsmanship. Her admonitions, “Put your hands to work and
your hearts to God,” and “Do your work as though you had a
thousand years to live, and as if you were to die tomorrow;’

THE SHAKER STYLE 1



serve as a philosophic/religious basis for a high level of perfec-
tion in craftsmanship. The overriding characteristics of Shaker
work are unity and simplicity. Unity of material and function
bespeak the functionalism of a much later day where order
and system are the cornerstones. To the Shakers, ornamenta-
tion of any sort was considered vanity, useless ostentation.
Simplicity, simplicity, simplicity.

This adherence to economy of form had its detractors
outside the community. Upon visiting a Shaker room at Mt.
Lebanon, Charles Dickens wrote, “We walked into a grim room,
where several grim hats were hanging on grim pegs and the
time was grimly told by a grim clock” Had Dickens been born a
hundred years later, he might well have used another, less pejo-
rative adjective, for he saw Shakerism from a Victorian's perspec-
tive, which was colored by burdensome levels of ornamentation.

What is most awesome is the sheer volume of Shaker in-
ventiveness. They are reputed to have invented the automatic
washing machine, the circular saw, the steel pen, water-repel-
lent clothing, the one-piece clothespin, the self-feeding surface
planer, and much more. How was it that a movement consist-
ing of fewer than six thousand souls at its height, around 1850,
could produce such a prodigious array of inventions, machin-
ery, foodstuffs, medicines, and products for farm and home?

To the followers of Mother Ann, time “was the taskmaster
of toil” The artifacts left by the collective genius of the Shak-
ers are testimony to their abiding need for efficiency as well as
self-sufficiency. Few things were purchased from “the world,’
and in the early days few things were sold. As their numbers
and strength grew, of course, commerce led them to greater
levels of economic assimilation. Indeed, it was this assimila-
tion, and the advent of true industrialism, that sounded their
death knell in the twentieth century.

Today, the Shaker community consists of only three mem-
bers at the Sabbathday Lake, Maine community. They function
as repositors and custodians of the movement, and new mem-
bers are welcome. For details visit www.shaker.lib.me.us.

Indeed, as a relevant contemporary religious and economic
force, the sect has only minor influence now. However, the
artifacts left by this relatively small group have never before so
captivated and moved us.

SHAKER ANTIQUES

Over the last sixty years Shaker furniture has been “discovered.
Any discussion of American decorative arts now includes a
section on Shaker design, and no comprehensive American
museum of any size could function without a Shaker Collec-
tion. Indeed, during a visit to the American Museum in Bath,
England, my wife and I were delighted to find there one of the
most exquisite collections of early nineteenth century Shaker
furniture and household tools. The warm reception of this
style by the English attests to its international appeal. This
receptivity is shared by the Japanese, who are enchanted by
these clean, uniform lines.

12 CHAPTER ONE

This cupboard on chest shows a style of drawer graduation that we
have come to regard as normal, with the larger drawer at the bottom
and its smallest drawer at the top.

In the antiques market Shaker items command unheard-of
prices. Recently, at an auction dedicated exclusively to Shaker
artifacts in Kezar Falls, Maine, an ordinary grain sack bearing
the Shaker name was reportedly sold for $240. Sets of the small
wooden oval boxes, which were produced in New Gloucester
scarcely a generation ago, are now selling for hundreds and
hundreds of dollars. I remember hearing the story that after
World War II an entire meetinghouse full of Shaker chairs was
put to the torch because they were considered unmarketable.
Today an authentic Shaker chair fetches upwards of $800.

Two years ago we contributed a small round stand of our
manufacture to a local television auction. The auctioneer,
thinking at first it was an original Shaker piece, exclaimed that
the bidding should start at $1,400. The table, because it was
not of Shaker origin, sold for one tenth that amount.

One cannot visit an antique shop without finding a horde
of so-called Shaker collectables. In just one issue of an an-
tiques magazine published here in Maine no fewer than
seventeen furniture items were advertised as being ‘genuine”
Shaker. Enormous prices, coupled with a real dearth of supply,
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have caused many an eager antique dealer and collector to see
Shaker where there is none. To have produced such a volumi-
nous array of furniture in a period of thirty years or so, and for
these many examples to have survived a hundred years of fires,
flood, and other calamities, 60,000 Shakers would have had to
work twenty-four hours a day building Shaker tables, boxes,
clocks, and so on, and painting them in the old red!

Most of this mislabeled furniture is neither reproduction
nor fake. It is, rather, an assortment of pieces made of the
same materials and at approximately the same time in approx-
imately the same style as the Shaker originals. In other words,
with a few exceptions, Shaker furniture is to a great extent in-
distinguishable by most non experts from other country-made
primitives of the period.

THE ORIGINS OF SHAKER DESIGN

In order to understand how this could happen one must
remember that the Shakers were celibates, and as such no
new members could be born into the church. Growth was
predicated upon propagation, not procreation. And although
many of the converts were brought up from childhood in the
Shaker communities, the preponderance came from the out-
side world as adults, adults replete with trades and traditions.
To be sure, most were farmers, but some were also carpenters.
And the best carpenters became cabinetmakers and chairmak-
ers. Many of the Shaker joiners had their apprenticeships in
secular cabinetmaking shops whose masters knew nothing of
Shakerism. As such, they learned the art of joinery from mas-
ter artisans who were themselves strongly influenced by styles
and trends of the time. Naturally, when these builders joined
the church, they carried these tastes and styles with them.

In fact, the evolution of Shaker furniture style runs more or
less concurrent with the evolution of American country fur-
niture style in general. In the cities, of course, there were large
shops which produced in the grand style much of what we
today call “period furniture” Designs by Thomas Chippendale
were executed in New York, Philadelphia, and Newport be-
tween 1760 and 1800. After the Revolutionary War the intricate
inlay work and elaborate fluting of Hepplewhite and Sheraton
were produced in what is now called the Federal period, from
1780 to 1830. These period styles were copied by most cabi-
netmakers of the day, but the further from the city the copier,
the less elaborate and ornamented the work appears. The rural
builders lacked not only the skills and materials to do multi-
chromatic inlays, for example, but also customers to whom they
could sell them. Simple rural families needed a table off of which
they could eat, not a status symbol. And so we have, passed on
to us over the generations, what is called Country Chippen-
dale, Country Hepplewhite, and Country Sheraton furniture.

This legacy is characterized by simple lines, the absence
of superfluous decoration, and a sturdiness of construction
rather than a delicacy. While the Goddards and the Townsends
and the Phyfes were building in imported solid mahogany

and exotic veneers, their country counterparts were building
in pine, poplar, birch, cherry and maple — woods native to
America. In order to achieve the look of mahogany they often
stained their work, using an oil-based wiping stain, or used
buttermilk paint to seal and conceal its humble origin. Not un-
commonly, they resorted to “graining,” which yielded oak, ma-
hogany, and rosewood patterns and colors. Indeed, some were
so proficient that from a distance even someone who should
know better may mistake pine for rosewood. The employment
of grained paint and stenciling was nowhere so evident as
at the Hitchcock Chair Factory in Connecticut, where, even
today, birch, pine and maple are grained to look like rosewood.
The Shaker style therefore has its origin squarely in the
secular world from which it drew its practitioners. And since
style changed in the ‘world, so, too, it changed within the sect.
In the Shakers’ developmental years, from 1775 to 1800, only
the crudest furniture was built, and that in small amounts. The
few pieces that survive are strictly country primitives not un-
like any other products of rural New England and Upper Hud-
son Valley. But in their struggle to overcome worldliness, their
physical and social separation gradually led to a conscious
effort to imbue furniture designs of the period with purity and
simplicity. Since order, cleanliness, and simplicity were to be
ever-present in their daily actions and thoughts, it is little won-
der that these principles should be manifest in their furniture
and other domestic appurtenances.

An iconic Shaker image is that of the graduated oval boxes. These
boxes were used for a variety of storage needs in the community.

THE SHAKER STYLE 13



Before electric lighting, rooms were lit with lanterns or candles. This
cleverly-designed sconce was created to hold a single candle at a
height that could be adjusted according to need.

The period between 1820 and 1850 was the Shakers’ golden
age of design, a kind of Periclean age during which pure forms
spilled forth. Forms light in expression, well balanced, not
excessive in any regard, were produced for domestic use. This
period is also noted for its exquisite workmanship. Joints were
delicately made, and the handling of wood reached perfection.
Understatement and effortlessness seem to permeate much of
the period. Finishes were applied with care, and still perform
even today the task of stabilizing and enriching the grain.

The New Lebanon Church family, the largest eastern com-
munity, was the “fountainhead” of Shakerism. It was the home
of the central ministry and also the place where the definitive
Shaker form was produced. Articles made there often served
as samples for the guidance of other makers in other com-
munities, although all artisans were free to express themselves
within broad church doctrine. While still bearing a resem-
blance to Hepplewhite and Sheraton, these forms evolved to
unique dimensions. A new vocabulary in design was achieved
and became a pervasive influence in exterior and interior
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architecture and furnishings. The starkness of white plaster
rooms is broken by horizontal chair rails and pegboards. Win-
dows and doors are trimmed using a minimum of material.
Storage room is achieved by architectural built-in cupboards
and drawers, and these blended with other interior features to
produce a quiet eloquence. Order and cleanliness prevailed in
their living, working and worshipping spaces.

After 1850 Shaker furniture went into decline. With greater
worldly intercourse came a profusion of Victorian production.
The excesses of the genre steadily degraded an earlier perfec-
tion, and by the turn of the twentieth century no Shaker furni-
ture of consequence was being produced.

Though short-lived, the early nineteenth-century golden
age produced a collection of truly remarkable furniture. The
complex influences of religious and social systems led to the
creation of a truly inspired form.

THOS. MOSER, CABINETMAKERS

Thos. Moser, Cabinetmakers, began producing furniture in the
Shaker style as early as 1972. In the beginning a dozen or so
designs from circa 1830 were built more or less as reproduc-
tions of Shaker originals. Measured drawings were consulted
and followed meticulously. There is a place for copying in the
development of any craftsman. For it is through faithful imita-
tion that certain otherwise obscure principles can be learned.
Any skill, be it woodworking, oratory, or surgery, can best be
learned in the shadow of a master. In a sense, the designer-
practitioner should be able to work within the discipline

of “proven” or demonstrable systems of the past before he
plunges blindly into the future. I lack respect for the painter
who has not mastered his craft so as to be able to produce rep-
resentational art even though he practices abstract expression-
ism or nonobjective art. All too often the college sophomore
art student begins splashing about as an avowed abstractionist
‘expressing” a full range of emotions without first being able

to mix color, achieve unity or balance, and create disciplined
form. One cannot run until one has learned to walk. Simi-
larly, the furniture designer and cabinetmaker whose entire
background begins and ends in a single contemporary idiom
does himself a disservice. In developing our craft here in New
Gloucester, we have built in the period style, with its exacting
carving and graceful ornament; we have built contemporary
forms, with laminated components; we have built architectural
assemblies, doors, mantels and spiral staircases; we have made
knife handles, waterwheels, wooden tools. My definition of a
cabinetmaker is one who works in wood and has a broad de-
sign repertoire, but it is the wood, the medium, which sets him
apart from other craftsmen. Only the inherent nature of wood
limits his repertoire.

There are many ways one can learn the art. The old system
of apprenticing oneself for five or seven years to a master is vir-
tually defunct today both here and in Europe. The demands of
the marketplace rule this out. Where there are apprenticeships



Though not a small piece, this hanging cupboard conveys a feeling of
lightness by using a thin (¥8") top piece.

established, production schedules and the goddess Efficiency
rob the apprentice of the time necessary to make mistakes.
Apprenticeship programs within restoration projects, such as
Williamsburg or Sturbridge, are conceived for the enlighten-
ment of the viewers, not the apprentice who is often little more
than an interpreter. Still, one can learn from past masters, if
not directly, the at least through their work. I have disassem-
bled, repaired, and reassembled hundreds of antiques built fifty
or a hundred or three hundred years ago. These afford a kind
of classroom, as it were, a chance to observe in three dimen-
sional form the work of anonymous joiners long departed from
this life. In taking apart a piece, in studying its joint system, in
seeing and feeling the marks left by a backsaw and chisel, one
can imagine himself at the side of the maker. I delight in expe-
riencing this re-creative process. I wonder during what season
a piece was built, for whom, where the wood came from and
how it was cut, what the maker had on his mind as he labored,
what time of day it was built. The joy of opening a joint that
has not seen daylight since its making is like discovering an
author whose notions on this topic or that are exactly like
ones own. One feels a close rapport, an intimacy in communi-
cation, that is rare and to be savored.

With experience one learns to anticipate what to look for
in ancient cabinetry, since the methods of joining are relatively
few and, in time, become predictable. Unlike today’s craftsmen,
the old-timers didn't have a convenient glue and therefore
used it sparingly. It is for this reason that our task of disas-
sembly and repairing is made so much easier. I often think
the eighteenth-century joiner knew that some day his work
would be so exposed. Why else would he have been so precise

in stamping Roman numerals on the pieces of a joint inside

of the joint itself? Or why would he take the time to gently
chamfer all the edges of a concealed tenon? When inspired, I
will often write a message inside a joint or under a support or
hinge in hopes that someday, years hence, somebody will read
my message about Watergate or the temperament of my oldest
son, Matthew.

Not all the work of the past was necessarily well done.
Some antiques, although they are old to be sure, are often
poorly designed and occasionally poorly built. Be that as it
may, I like to say I learned my art from dead men, for indeed
these builders of the past are gone, but not without a trace.
Their work remains, not only in the collections of fine muse-
ums, but also in antique stores and attics and homes and junk
shops where it may have to be exhumed from beneath thirty-
two coats of paint. My greatest pleasure is to buy a basket case,
a piece so badly mangled that it literally must be carried to
the shop in a container. A leg, a drawer front, the painstaking
removal of all but the first coat of paint, and there before the
eyes of the world it stands-now a product of two builders, one
dead, one living.

The pieces pictured in this book and drawn to scale had
their origins in this way: they are the evolutionary result of
trial and error, of textbook consultation and basket cases
and many false starts. Most of these pieces have had their

Variations between Western and Eastern Shaker communities are easy
to find. The thickness of the top and of the legs on this table mark it
as of Western construction.
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The drawers on this cupboard are graduated in the reverse of what we
consider “standard”, with the smallest at the bottom

Blanket chests were a staple of storage long before closets.
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last design change; they are as perfect as I am able to make
them. Some are still in the process of becoming. Dimensions,
it seems, are always changing. We will build a chest with a
32"-height, thereby achieving the golden mean, Aristotles’ vi-
sion of perfection, only to discover that most people prefer a
34"-height because it makes carving a turkey more convenient.
In building the first “two-stepper” we followed a Shaker pro-
totype. It turned out to be far too unstable to use with confi-
dence. If one were to build furniture today to exactly the scale
used by a Shaker community of 1830, he would be building
for prepubescent children, since today’s adults are fully four
inches taller than Americans of 150 years ago. Similarly, table
heights, chair widths, place-setting intervals, counter heights,
book size, window sill elevations, chair rails, kitchens, have
become somewhat standardized. In arriving at these designs,
standard contemporary practices are taken into account to
make each piece as usable as possible.

Also taken into account is the availability of wood in precut
and dressed sizes. To be sure, the designer should be com-
mitted only to function when conceiving a form, but an ideal
form that cannot be built because the materials do not exist
or are too costly remains forever an ideal and not a reality. As
discussed in Chapter 2, the lumber industry has standardized
dimensions to such an extent that in order for the private cabi-
netmaker to have a supply of all sizes he would have to either
fill a warehouse or have an elaborate system of resaws and
dimension planers. Therefore, most of these designs require
three-quarter-inch material in commonly available widths and
lengths. When smaller thicknesses are required, they can be
gleaned from this basic dimensional lumber. In fact, through-
out, standardization is attempted in fasteners, hardware, and
general dimensions.

The ladderback chairs, for example, are the product of a
number of trials which have resulted in an altogether pleasing
form utilizing only three spindle sizes. In fact, these same three
spindles can be used to build eight different chairs. Some of
the case pieces also exhibit standard size in width and depth
and are designed to satisfy today’s storage requirements.

The chief difference between these designs and their
Shaker prototypes, aside from the dimensions, is consistency
or uniformity of detail. While not conceived as an ensemble,
or “suite” in the vernacular, these pieces can be built and ar-
ranged in such a way as to furnish a complete study, bedroom,
or dining room, as well as occasional settings of various sorts.

The Shakers lived austere lives quite unlike our own, their
functional furniture requirements were obviously quite differ-
ent, and so, when necessary, preference is given to contempo-
rary function over historical accuracy. To my knowledge, the
Shakers did not make or use open-shelved cupboards; yet one
is included here, although its origin is a much earlier Massa-
chusetts pewter cupboard design. Several tables are included
which are not strictly Shaker. The hutch table, with its some-
what massive base, the harvest table, and the round extension



table are all basic Hepplewhite forms certainly within the
Shaker sentiment, but they are not Shaker. These liberties are
taken to provide a wider array of useful designs not found en-
tirely within the collection of surviving Shaker antiques.
Moulding details, drawer pulls and door details are also
quite stylized. Similar cupboards, for example, from different
communities would have displayed quite dissimilar features
and it is impossible to say that one detail is more truly Shaker
than another. Experience shows that the Shaker joiner used
raised, flush, and plain panels in door construction. He also
used thumbnail, squared, and ridged mouldings in the door
styles. Most of our designs use the raised panel and squared
style because I find it most pleasing to the eye and most in con-

formity with the general style of the furniture in this collection.

In constructing from these drawings, the builder is encour-
aged to change details to suit his individual taste and need.
Only proportion should hold more or less constant.

Shaker’s beds were primarily functional, but frequently beautiful in
their simplicity and construction.

Although most of the pieces are photographed in cherry,
they can also be built in another hardwood or even in pine.
Indeed, most of our early work was in pine, usually painted or
stained. This treatment has a rather limited appeal, however.
Even among Shaker purists, painted pine does not compare
with the color and richness of oiled cherry left in a natural
state. Occasionally we are commissioned to build in cherry
and to cover either in stain or paint. Nothing is more painful.

This collection does not lend itself to highly polished fin-
ishes. Although other kinds of finishes are occasionally used,
including urethane and varnish, experience has taught us
that an oil and wax treatment is by far the most satisfying in
the long run.
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MATERIALS

A Covenant With Wood

A craftsman is but a handmaiden to his material. The inherent qualities of
wood limit to a considerable extent the cabinetmaker’s choices. Unlike plas-
tic or rubber, concrete or steel, wood has a mind of its own. It is not easily
bent and when bent wants to return, in time, to its original form. It is easy

to break along its grain, yet it will withstand considerable shearing force. It
warps without provocation and swells and contracts with the seasons as
though it had entered a conspiracy with the calendar to loosen chair rungs in
the winter and swell drawers shut in summer. Wood cracks mindlessly, can
shed a finish with disastrous effect, refuses to be cut from north to south yet
yields submissively from east to west. It splinters, bows, cups, shrinks, loosens,
swells, dents, cracks, gives off slivers, and changes color. Yet too many of us
wood remains the most pleasing of all natural materials, for in the richness
and variety of its grain is to be found nature’s texture incarnate. Wood is a
kind of bridge between man and that organic mass of growing things he calls
Mother Earth. Wood is a renewable resource which has given us warmth and
shelter and provided unrivaled joy to the eye and to the touch since long be-
fore recorded time. Along with water and stone it is our most fundamental
material — without it our world would be an alien place. In wood man fash-
ioned his first tool; in wood he built the ladder with which he has ascended
over the millennia. It literally surrounds us from the cradle to the coffin.
Wood may well be called the foundation of civilization.

When the craftsman commits himself to work in wood, he becomes a
party in a contract. If he is sensitive to his material, he enters into a kind of
covenant in which he acknowledges a certain subservience to his medium.
He agrees (1) to come to understand, not in a cognitive way, but through feel-
ings, the nature of wood; (2) to admit at the very beginning that there is no
such thing as perfection in wood, for in spite of all his efforts there will always
be some minute blemish, some telltale error, recorded in the wood though
known only to the builder; (3) in laying out and forming joints, to anticipate
the inevitable movement that will occur long after the work is finished.

“Christian” doors (using cruciform stiles and rails) were not unique to the Shakers, other 19th Century
joiners used them universally.

MATERIALS

19



CLASSIFICATION OF WOOD

The two broadest classifications of wood are hardwood and
softwood — misnomers both, since some species of softwood
are much harder than some hardwoods. A more accurate di-
chotomy would be deciduous (broadleaf trees, which usually
shed their foliage in autumn) and coniferous (needle-bearing
trees, which appear green all year long). Typically, the texture
of hardwood is much firmer, much heavier, much less easily
dented, and therefore more difficult to cut and tool than
softwood. Exceptions abound. Poplar, called “popel” in Maine,
and basswood, both hardwoods, are considerably softer and
lighter than some species of pine or other softwoods such as
tamarack or hemlock. Yellow pine can be as hard as rock
maple, yet it parades as a softwood.

In working with wood all my adult life I have come to be
able to identify many woods, yet in spite of all my efforts there
remain many which escape me: plum, dogwood, cypress, many
species of pine, live oak, certain nut trees . .. the list seems
endless. Now add to this the many exotic woods from around
the world and the magnitude of the problem begins to appear.
The conclusion here is that no man will ever come to know
every species of wood used by the cabinetmaker. To be able
to identify North American hardwoods is accomplishment
enough. And since we are concerned with the Shaker style, let
us confine our discussion to American wood species which are
of value in the construction of furniture.
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The Shakers of nineteenth-century America had at their
fingertips an entire continent of virgin wood of every imagin-
able variety. While his European counterpart was largely lim-
ited to beech, birch, and oak, and those in a size and a quality

diminished through centuries of harvesting, the American
joiner saw hardwood forests stretching from Florida to Maine
and far beyond the Mississippi. In work which has survived,
it is not uncommon to find single boards 24 and 28 inches
wide — free of sapwood and knots. Single trees of eastern
white pine provided four thousand board feet with a butt log
so clear that entire doors and tabletops were made of one slab
of solid heart wood. Today a ten-foot board of black walnut
twelve inches wide is stored in a safe place and only rarely
brought out for viewing. Clear butt logs used in the making
of veneers have become so scarce that recently a single black
walnut tree in southern Illinois was sold to a European veneer
manufacturer for a reported $12,000.

Since most hardwood trees take from 75 to 150 years to
mature, it is understandable that quality will continue to di-
minish while price keeps pace with increased demand.

While wide boards are still hard to find (and a commodity ... expect
to pay a pretty price), they are available. This sycamore slab is
49"-wide x 102"-long x 2"-thick and only $350! (Photo courtesy of
largewoodslabs.com)



WOOD SPECIES

Of the hundreds of species of trees that forest our land, only a
relative few lend themselves to fine furniture making. Some less-
er quality wood is satisfactory as a secondary wood or material
that is found only inside a case piece, such as a drawer bottom
or leg brace, but would hardly do on a highly visible surface.

Eastern White Pine: Of
the hundreds of pine
varieties, nothing equals
eastern white. It can be
found almost everywhere
in excellent grades. Al-
though it is commonly available as a kiln-dried wood, I prefer
to work with air-cured pine. The kiln seems to kill the wood,
causing it to become brittle and susceptible to a kind of in-
ternal checking or cracking. A rule of thumb in drying pine is
one year to the inch. White pine tools well, is very stable and
relatively strong. Small knots, if tight at the outset, will stay in
place, although they are likely to bleed pitch long after they
are finished. Slash knots, of course, will fall out in time. Pine is
very easy to sand and will take a fairly good shine. This wood
will accept a stain very evenly, although if left in a natural state
or simply oiled, it will develop a warm patina in six months
or so. This is particularly true of the heartwood (in early days
called pumpkin pine), which is a warm orange color. The great
disadvantage of eastern white pine, as of all softwoods, is that
it is easily dented or scratched. Pine does not turn well, and it
should probably not be used as a table or chair leg; it simply isn't
strong enough. As a secondary wood pine cannot be equaled.

Western Pine: Both sugar
pine and ponderosa pine
have characteristics very
similar to eastern pine
although they are har-
vested only in the West
and Pacific Northwest. The great advantage of these species
is that since the trees grow to such enormous size, lumber
is available in widths up to thirty inches. Sugar pine is often
extremely soft and has knots the size of dinner plates. In time
it develops a yellow hue, especially if oiled. Ponderosa pine
has a pronounced grain pattern closely resembling Douglas fir,
which does not stain evenly.

White Cedar: Having
many characteristics of
white pine, this wood is
somewhat lighter in both
weight and color. Knots,
even small ones, tend

to fall out in time. White cedar is an extremely stable wood

which is easily air dried. One additional advantage comes from

the slight fragrance emanating from the wood.

Aromatic Cedar: Con-
sistent with its name,
aromatic cedar is dis-
tinguished for its strong
odor, which is anathema
to moths. This reddish-
purple southern wood has little else to recommend it, and as far
as I am concerned, it should be used only as an interior liner.

Basswood: While classi-
fied as deciduous, bass-
wood is an extremely
light wood, almost white
in color. It is odorless. Its
wood does not change
appreciably with time. It tools well and has a very close grain.
Basswood is not an attractive wood, but is an excellent sec-
ondary wood.

Poplar: Poplar is close in

many respects to bass-

wood, a little heavier,

perhaps, with color rang-

ing from greenish-blue to

pink. When cut, poplar
gives off a musty, unpleasant odor. It is usually found as a sec-
ondary wood, although our forefathers were known to apply a
sap stain to it and pass it off as walnut. In my inventory poplar
is not a popular wood.

Beech: One of the hard-

est of hardwoods, beech

is a light tan, colors

very slowly, and is often

processed as bolt wood,

yielding material for
mallets, chisel handles, school desk tops, and wooden toys. Al-
though the Europeans use beech to a considerable extent (it’s
one of their most common hardwoods), it isn't all that stable
and will warp with just the threat of moisture or heat. Beech is
also susceptible to rapid deterioration when left out of doors. I
once air-dried a pallet of beech for two and a half years only to
discover that the lower half of the pile had rotted away.
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The board at left is rock maple, and is closed grain. The board at right is red oak, and is open-grained.

Yellow Birch: One of the

cabinet woods most

widely used by the early

American builder was

yellow birch. Harder than

white birch, it also has a
more interesting grain pattern. Often yellow birch is stained to
look like maple, mahogany, or walnut, and more than one an-
tique birch table has been sold as walnut. Yellow birch is quite
hard, has machining properties similar to cherry, is extremely
strong and commonly available in lumber yards across the
country, In fact, yellow birch is probably the most easily ob-
tained hardwood for the small cabinetmaking shop.

Rock Maple: Rock maple,

also called sugar maple or

hard maple, is not to be

confused with the softer

red or swamp maple.

Being very hard and
close-grained, it polishes better than any other. It has consider-
able compression strength and makes, in addition to rolling
pins, the sturdiest chair legs. It turns beautifully on a lathe and
in time develops a soft honey-colored patina. Maple is not an
easy wood to work with, and the home builder is cautioned to
keep his tools sharp when working with this wood. Since few
people can tell the difference between maple and yellow birch,
and since birch is easier to work and more readily available for
general applications, the use of yellow birch is advised.
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White Ash: Ash air-dries
very nicely, can be rived
(split) from logs rather
than sawn, and is, along
with hickory, the best
wood for thin spindles
and bent components. It has a very pronounced straight grain
and therefore is flexible and bends without breaking. When
rived and spoke-shaved to a paper-thin thickness, ash can
be woven into chair seats, baskets, etc. Ash is a tough wood
and holds up well out of doors. Its color is white with a pro-
nounced tan grain. The porous grain portions absorb stain
while the white dense wood rejects it. This results in an out-
rageously wild grain pattern in most stained ash pieces. As an
open-grained wood, ash does not sand to a uniform finish. In
overcoming this, wood filler is often used to “close” the grain.
Another difficulty with this open-grained wood is its tendency
to fray or splinter on or near end grain, making it tough to turn.

Hickory: Whatever is

said of ash can be said

of hickory. Its grain is

straight and even more

pronounced, and it, too,

can bend without break-
ing. No doubt, the teacher in “School Days” took this into con-
sideration when choosing the whipping rod.



Oak: There are dozens

of categories of oak but

the two principal species

broadly used in cabinetry

are white oak and red

oak. While both species
grow across the country, red oak is generally more common to
the northern regions. White oak is preferred in marine appli-
cations since it holds up better to water and climate. Beyond
this, the significant difference between the two is color. When
oiled, white oak colors from light tobacco brown to deep yel-
low, whereas red oak almost always develops that character-
istic orange hue. As an open-grained wood, oak often requires
a filler in finishing and tends to extreme grain configurations.
Oak is one of the most difficult woods to cure properly. It takes
years of air-drying or highly specialized kiln procedures to re-
ally stabilize it. I don't like working with oak because of its ten-
dency to split and give off splinters but perhaps this personal
bias should not influence others. Certainly this aversion was
not shared by the Pilgrims, American Victorians, and fifty gen-
erations of medieval and renaissance Englishmen. Oak is very
hard and durable, planes well, is widely available, and should
be experienced by any serious builder.

Black Cherry: Known in
days gone by as “poor
mans mahogany, cherry
is to my thinking the
most satisfying American
hardwood to work with.
It is hard, but not too hard to yield to a chisel, sawtooth, or
plane with a reasonably good edge. It will take a fine sanding
and polish to a satin luster. It is stable, close-grained, turns
well, and most of all, develops a rich patina faster than any
other wood I know of. Although pink immediately after tool-
ing, its color runs from honey brown to deep rich red in a
matter of weeks, especially if given plenty of sunlight. Not to
be confused with northern pasture cherry or pin cherry, black
cherry grows now most commonly in the middle or central

states from Pennsylvania to Missouri. To achieve stability,
cherry can be either air-cured or kiln-dried. It does take on
moisture with the humid seasons but no more so than any
other hardwood.

Walnut: In the categoriz-
ing of American cabinet
woods, I have kept wal-
nut for last because it is
rapidly becoming scarce
and should be treated
with deference. At one point walnut was plentiful throughout
the central region of our country. It was so plentiful in fact that

in some states walnut was used in the manufacture of railroad

ties. Things have changed, but not that much: last year 6,000
feet of the most beautiful black walnut was sent in a shipment
to a coffin manufacturer in New Hampshire. You know where
it is now! Today, straight-grained walnut is so valuable that
thieves make clandestine raids at midnight and use automo-
bile mutfflers to mute their chain saws. American black walnut
meets or exceeds all the criteria for a furniture-quality hard-
wood. In addition to its fine texture and unique color, walnut
offers the bonus of fragrance. A shop never smells better than
when a large walnut chest is being built. My only criticism of
the wood, besides its ungodly cost, is that even when heavily
oiled and waxed, walnut tends to water stain. The only cure I
know is a heavy sealer like varnish, lacquer or polyurethane,
but at the price of that marvelous natural texture. In spite of
this, walnut remains the king of American hardwoods.

HARVESTING THE FOREST

Several systems are used in harvesting wood suitable for fur-
niture manufacture. The furniture industry, along with turn-
ing mills, which produce dowels, legs, spindles, and various
novelties, processes bolt wood. A bolt is a log approximately 52
inches long which yields a finished board or square four feet
long. These are sawn out on a bolt saw and ripped to size on a
gang saw. The wood is then stacked in pallets, which facilitates
handling, and usually placed in kilns for even drying. Wood of
bolt dimensions is usually not available in the retail market,
but it can be obtained through inventive searching.

Lumber logs, on the other hand, are sawn in lengths from
six to sixteen feet, usually at two-foot intervals. Length is de-
termined by the characteristics found in the log as it is yarded
in the forest. The lumberman looks for straight, clear sections
free of knots and imperfections. Logs are scaled (measured) at
the sawmill before being sawn. The sawyer, the most important
single individual in the whole process, determines how each log
is to be cut. Years ago boards and dimension lumber were sawn
on up-and-down saws usually powered by water. In attics and
old barns can be found the long parallel teeth marks left by the
crude blade as the board inched along the carriage. Often these
boards measured twenty-four inches and wider. These widths
were not chosen because of aesthetic preference but because
the sawyer had virgin timber of enormous proportion to begin
with and ripping the wide slabs into narrower widths was dif-
ficult and expensive. Since, contrary to current belief, narrow
boards were more desirable in those early years, it is not uncom-
mon to find narrow floor boards in surviving eighteenth-cen-
tury parlors while the lesser rooms in the attic are floored in
24"-wide pine. Currently, small mills use a circular saw, many
of which utilize removable carbide teeth. These saws, having
a diameter of 48 inches, are-capable of cutting single boards
up to 18 inches wide. When larger logs are encountered, top
saws are also used to slice through the log. Many larger mills
now use high-speed band saws which, if properly adjusted, cut
smooth straight boards of the most uniform dimensions.
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CROSS SECTION OF A TREE

Bark (protection)

Cambium (growth)

Sapwood (water and sap transport)
Heartwood (support and storage)

Pith

Wood shrinkage and

distortion depends on
direction of growth
rings
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L Ray (lateral support)
Branch

Growth Ring (one year)

Spring growth (fast)

UH(IHHHH(W

[[({([@m]

—

\

PLAIN SAWED
]

A

4

CHAPTER TWO

T

Faster and more
economical to saw.
Good figure
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QUARTER SAWED

warps less.
Shows rays.

Summer and Fall growth (slow)

Shrinks, twists and



Larger mills have replaced the rotary saw shown here with huge band
saws called head saws.

In all sawmills logs are placed on a carriage and secured
by dogs. The carriage, traveling on rails, passes the blade.

Since sawmills use fairly thick blades (%" to %") and therefore
cut rather wide slices (called the kerf in a log or board), for
economy the more valuable lumber is cut in heavier planks
which are later re-sawn on a re-cut band saw which makes

a much narrower kerf and therefore wastes much less wood.
Although few mills are experienced in the method, quarter-
sawing achieves the finest, most stable grain characteristics in
the board. Since wood cut from a radial section of a log shrinks
most uniformly, this method produces the highest quality al-
though at the greatest cost in time and waste.

The sawyer typically cuts slabs that are from 2" to 8"- or
10"-thick. In doing this he counts, not in inches, but in quarter-
inch intervals. Hence, a 1" board is called four quarter (4/4),

a 2%" plank is called ten quarter (10/4) and a 4" is a sixteen
quarter (16/4).

MEASURING BOARD FEET
Lumber is inventoried and sold on the basis of ‘board feet” As
the standard unit of measurement, a board foot is a 1" (4/4) piece
of wood 12" wide by 12" long, or 144 cubic inches. If the board is
2" thick (8/4), one board foot can be a piece 6" x 12". With expe-
rience, this system becomes quite simple and manageable.

It should be remembered, however, that this measurement
is designated at the moment the lumber leaves the saw-
mill, and applies to a board even though it becomes smaller
through processing. For example, let us say a 12"-wide birch
board is cut 4/4 thick and 12’ long. It leaves the mill a desig-
nated and a true 12 board feet. Now, the board is placed in a
kiln and has its moisture content reduced to six percent. In the
process the board loses eight percent of its volume due to nat-
ural shrinkage. The same board is now '%16"-thick, 11%4"-wide
and 11-10%2" long. If sold in this dry state it is still counted as
12 board feet. To further aggravate things, let's now take our

board to the planing mill where it is dressed on four sides. Our
board now is %"-thick and 11"-wide and 11-10%2" long — yet it
is still said to be 12 board feet.

HANDLING AND CURING LUMBER

As soon as the material comes out of the sawmill it should

be stacked and separated between stickers. Many woods,
particularly white pine, will generate a fungus or mold if left
stacked in a pile with little or no air circulation. This fungus
does not affect the structure of the wood but does cause a
permanent discoloration (usually blue streaks, particularly in
the sapwood). Sun also causes freshly cut wood to warp and
check (to crack near the ends), so the prudent mill operator
will get his freshly cut lumber under cover, or at least into the
shade. Stickers (one inch by one inch sticks approximately four
feet long), are placed between layers of boards to facilitate air
circulation. Also, one-inch gaps should be left between boards
within a layer. Hardwoods should have their ends painted to
decelerate end-drying and retard checking.

Climate, the season, wind, temperature, rainfall — all these
affect the drying time of lumber. Most lumber dries hardly at
all in winter when the cells are frozen or the lumber is buried
in snow. Similarly, in May and June, with an average humidity
level of 90 percent and much rain, little drying occurs. General-
ly, the best season for air-curing wood is late summer and fall.

To be safe, I would recommend leaving hardwood lumber
out of doors, well protected from sun and rain, a minimum of
two years for each inch of thickness. The wood then should
come indoors and be stored in a dry area, attic or barn loft, for
another month or two. If room is available, stickers should be
kept in place until the material is used.

Another method of curing wood is the use of the dry kiln.
Using heat, steam, and air movement, a predetermined cycle
lasting from five days to six weeks is programmed into the kiln
and monitored almost hourly. The technology, thermal energy,

Lumber needs to be dried to make it ready for use. While many mills use
kilns, there are still a number that allow lumber to dry in the open air.

MATERIALS 25



and constant monitoring make the kiln process extremely dif-
ficult and out of the reach of most small cabinet shops.

In a living tree trunk everything but the sapwood is dead.
The heartwood, the preponderance of the tree's mass, serves
only as vertical support, while the sapwood acts as the con-
duit for moisture and nutrients from leaves to roots and roots
to leaves. This tissue, therefore, is heavily laden with sap and
water. The cells themselves are swollen in the freshly cut
wood. Before using the material in a fine tabletop, for example,
the moisture content from between and within the cells must
be lowered to six percent or eight percent. The only way to
achieve this is by evaporation, either natural or artificial.

Moisture content in freshly cut lumber ranges from 30 per-
cent to 200 percent of the weight of wood. Proper air drying
should reduce this to 10 percent or 12 percent. Efficient kilns
can bring moisture down to six percent. When the moisture is
at a level within the six percent to 12 percent range, we then
can predict enough stability in the wood to fashion fine furni-
ture. To use wood prematurely, while it is still green, is the folly
of the inexperienced. Nothing is quite so painful as spending a
week building the “perfect” table only to have it shrink, crack,
and fall apart during the first winter it is used in a centrally
heated home.

The experienced hand can tell if a piece of wood is dry by
its feel and weight. To be absolutely sure, one can use a mois-
ture meter. The average builder, however, is safe in using only
kiln-dried lumber. Even if it has been stored for several years, it
should be sufficiently dry. If air-cured wood is to be used, one
should be sure enough time has passed to be safe.

One other precaution can be taken to reduce the effect of
moisture. Wood to be used in production should be brought
into the shop a week or so before it is actually worked on, in
order to properly condition it.

GRAIN CHARACTERISTICS

Generally, sapwood should be avoided in cabinetry since it is
often of a much lighter color and softer texture than heart-
wood. Along with the bark (sometimes called wane), this
material is ripped and discarded when preparing the wood.
Similarly, heartwood when it manifests dry heart or rot should
also be stripped from the board.

The grain or visual pattern in a board is caused by the tree’s
capillaries, growth rings, radial rays, and, possibly, physical
trauma experienced by the living tree a hundred years ago. All
of these contribute to that wondrous convolution called grain-
ing. Like snowflakes, no two pieces of wood are alike. Every
board has its color, its grain configuration, its own character.
Naturally, the cabinetmaker matches and balances grains and
sometimes builds counterpoints with the patterns.
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WOOD FIGURE

Every wood has a characteristic grain pattern which is re-
vealed depending upon how the log is sawn. For many woods,
quartersawing provides the most attractive graining and the
most stable lumber, although it certainly wastes more wood.

Some woods, such as birch and cherry, exhibit a kind of
feather pattern in certain boards. Other woods, particularly
maple, occasionally exhibit tiger striping or bird’s-eye patterns.
It is impossible to predict these patterns by examining the log
before it is sawn; consequently, their discovery stands at par
with the opening of King Tut’s tomb. Since extreme figuring
is considered a defect by the large furniture manufacturers,
who employ automatic lathes and other machines, the finest
graining is often thrown away as cull wood. Interesting grain
patterns can also be found in wood cut near roots, large knots,
and crotches or Y's in the tree.

The best way to preview what a given piece of wood will look
like when finished is to wet it with either lacquer or paint thinner.
By employing a thinner, color and grain show up temporarily
in clear relief while the grain is neither raised nor discolored.

OPEN AND CLOSED GRAIN

As a tree grows the wood fibers naturally run in a longitudinal
direction. In some species there is greater distance between
fibers, and the resulting lumber is called open-grained. Woods
such as oak, ash and walnut are open-grained, and no matter
how much sanding takes place, there will always be this min-
ute unevenness through the finished surface. Wood fillers can
be used to even the grain but the pronounced pattern will al-
ways be there. Close-grained woods such as maple, cherry, and
beech will not sand as well, but will take a smoother polish.

GRADING LUMBER

The federal government has established standards for grading
both hardwood and softwood. A softwood species such as pine
is graded according to the following continuum (it comes in
random widths and lengths unless specified):

#4 common poor grade, unsuitable for

fine furniture
#3 common good for secondary wood
#2 common

#1 shop grade small knots but considerable clarity

“D” selects quite clear, serviceable for most uses

“C” selects virtually free of knots and

imperfections



Hardwoods follow a different scale. Walnut, for example, is
graded as follows:

#2 common considerable sapwood, knots,
narrow widths and short lengths

#1 common clear sections within a board but
quite spotty

Selects considerable clear sections, nearly

and better all usable, a good general grade

Factory and virtually clear, good widths

shop grade and lengths

The criteria for determining into which classification a board
falls are complex, and include factors such as width, length,
knots, splits or cracks, color, and percentage of clear grain.

OTHER SHOP MATERIALS

While lumber is the primary material, a wide range of other
materials are needed to build furniture in the Shaker style.
This includes glue. The Shakers, along with other builders of
cabinetry in the nineteenth century, were limited to either hide
glue or fish glue. While these glues are extremely effective in
bonding wood, their application is messy, time-consuming,
and odorous. If you have ever smelled a drop of hide glue on
an electric hot plate, you have endured the unendurable. For-
tunately, modern chemistry has carried us a long way from the
days of the old glue pot. Probably the most widely used general
cabinet adhesive is white glue. It provides an excellent bond,
especially if the glued pieces are clamped under pressure. It
sets in half-an-hour on softwoods and forty-five minutes on
hardwoods. If the room temperature falls below 60°F, however,
the glue turns chalky and loses its bonding properties. An
aliphatic resin glue, a light yellow in color, can be used in tem-
peratures as low as 45°F. It sets in half the time of white glue

COATED ABRASIVES

VERY FINE FINE MEDIUM
400 (10/0) 180 (5/0) 100 (2/0)
280 (8/0) 150 (4/0) 80 (1/0)
220 (6/0) 120 (3/0) 60 (1/2)
MICRON EQUIVALENT

VERY FINE FINE MEDIUM
Standard grade (grit) 400+ 180-400 80-180
Micron grade 30-15 80-30 180-80

and has, it is claimed, twice the strength. Both types are used
in our shop, white glue when slower drying is required, as in
gluing complicated dovetail joints, and yellow glue for quicker
drying. With proper clamping and surface preparation, there
really is no need for the countless other glue products on the
market. Except for the occasional use of contact cement on
clock faces or for veneer work, we use no other glue products.

ABRASIVES

More time is spent in sanding than in any other phase of the
woodworking operation. Familiarity with a wide range of abra-
sives is necessary to achieve efficiency. Sandpaper is graded
according to coarseness (size of grit particles), the distance
between particles (open coat having greater open spaces than
closed coat), and the substance of abrasive particles (alumi-
num oxide, garnet carborundum, or silicon carbide). When
working in softwood, particularly white pine with its abundance
of pitch, open coat is slower to gum and therefore to be desired.
For hardwood, closed-coat paper lasts longer and does a better
job. Hand sanding is performed using 9" x 11" sheets of pro-
duction paper covered with silicon carbide. These can be cut
and folded to fit handsanding blocks of various sorts.

Coarseness is categorized according to grit number; the
lower the number, the coarser the paper. For most heavy sand-
ing a rough grade of 40 will cut quickly into the wood’s surface,
60 and 80 grits are good for soft shaping and leveling, while 120
gives a basically smooth finish suitable for paint. If the wood is
to be polished, 220 grit will provide a satin-smooth finish ready
for oil or varnish. Once oil, varnish, or paint is applied, sand-
ing with 220 or even 400 will provide that smooth, deep finish
found only on hand-rubbed surfaces.

Power sanders, be they belt, oscillating, or disc type, use
paper which is graded in the same way. We use aluminum
oxide papers in our belt sanders because they seem to last
longer. As a rule, once 120 grit paper has been used in a sand-
ing machine, the finer grits are applied with production paper
using a hand-sanding block. In any case, a full range of paper
should also be on hand.

COARSE VERY COARSE
50 (1) 30 (2-1/2)
40 (1-1/2) 24 (3)
36 (2) 20 (3-1/2)
COARSE

40-80

180
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HARDWARE

There are hundreds of types of nails used in home and in-
dustry. The two of general interest to the cabinetmaker are
common nails (nails having flat, disc-shaped heads) and fin-
ish nails (having the smallest head possible). Both types are
graded according to wire thickness and length. For example,

a 4d (fourpenny) nail is 1%2" long, an 8d (eightpenny) is 2'2"
long and a 10d (tenpenny) is 3%2" long. The longer the nail, the
heavier the gauge of the wire, of course. Therefore, 4d common
nails number 300 to the pound, and 16d number 45.

Common nails are used in only the crudest work and would
never be found in fine cabinetry. Indeed, with a very few excep-
tions, finish nails should not be used in cabinetry at all. In our
shop, an occasional 4d finish nail is used to fasten a cupboard
back or drawer glide but never to fasten a joint. Occasionally,
mouldings might be fastened with finishing nails, but for most
practical purposes, both common and finishing nails should be
relegated to making jigs and crates and cleaning fingernails.

As a designer, I've tried to create furniture using exclusively
wooden joints and fasteners. In the plans contained here, you
will see that mortise and tenon is used instead of bolt and nut;
that splined miter joints are used rather than corrugated fasten-
ers. However, in spite of our good efforts, there remain a num-
ber of joint problems that can best be solved by use of a screw.

No cabinet shop is complete without an inventory of
screws. Since there is such an enormous array of sizes, com-
binations of length and wire (diameter), it is wise to adopt a
standard system of inventory. This will standardize drill sizes,
countersink sizes, screwdriver sizes, and bung or plug sizes. A
small assortment of brass flathead screws should be on hand
for mounting hinges and should be matched to the hinge to be
used. The following sizes of steel screws should be on hand for
these suggested applications:

By confining the bulk of screw sizes to #8 gauge, a standard
drill bit can be fitted with a %" countersink, reducing many
steps in what would otherwise become a confusing process. In

WOODWORKING SCREW CHART

Common @ o=

Finish (B

b/

addition to this array of flathead screws, an assortment of oval
head, blue roundhead, and other specialty screws is good to
have on hand.

DOWELS

Along with this screw assortment should be a collection of se-
lect northern hardwood dowel sizes. Useful in making pins for
pegging mortise and tenon joints, end grain plugs for covering
screw holes, hinge pins, etc., dowels are indispensable. An as-
sortment consisting of 5", 4", %", 14", %" and %" should be on
hand. Buy these in 36", 42", or 48" lengths — they are cheaper
and can always be cut into shorter lengths later.

Additional dowels can be made on a drill press using a
dowel cutter. The advantage here is that one can make a dowel
out of any wood, and the dowel end can be cross-grained, pro-
ducing an “invisible” plug.

PULLS AND KNOBS

One of the characteristics which so distinguished early nine-
teenth-century Shaker furniture was the refinement of door
and drawer pulls. While contemporaries were applying ornate
brass, porcelain, and even pressed-glass drawer pulls, the early
nineteenth-century Shakers maintained the simple turned
wooden pull in almost all of their work. This graceful knob,
along with the turned wooden hanging peg set in horizontal
rows, has been the hallmark of Shaker understatement and
utility. In order to build this genre of furniture one should
have access to a wood lathe where these can be turned in an
unlimited variety.

LENGTH GAUGE TYPICAL USE

%' #10 Table hinges

Y28 #4 Fine fastenings-rarely used but good to have

1%" #8 General use, most widely used in joining %" lumber

1%" #8 Slightly heavier applications, mounting tabletop to base, etc.
2" #10 Joining %” member to 1%” member

g’ #16 Extremely heavy use-rarely used but needed
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PULLS & KNOBS
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DOOR CLOSERS
WITH DOOR STOP

door panel door stop

/ =

WITHOUT DOOR STOP

door panel

A

— [

door frame/ case frame

)
7

case frame

\ door frame

Knob and closer must swivel freely

HINGES

Cast-iron butt hinges were developed in the late 1700s and
were used in most early Shaker case work. They were always
countersunk into stiles and were handsome and durable. Prior
to this, hinges were wrought by hand and, because of the un-
evenness of their surfaces and inconsistency of size, were usu-
ally shaped in the form of H, HL, strap, or butterfly and surface
mounted. They were secured either with oval screws or with
clinched, wrought nails. Wrought and cast hinges are no longer
commonly available. When a flush-mounted wrought hinge is
required in our work, we either commission a local blacksmith
to fashion it or we re-work (distress, the term in the antique
business) ordinary steel butt hinges. These are re-shaped on

an anvil, the edges are smoothed with either a file or bench
grinder and then “blued” by heating them with a butane torch.
When applying these, or wrought hardware of any kind, oval or
round-head blue screws should be used. If these are not avail-
able, ordinary steel screws will work, but they also must be

MAKING A BUTTERFLY HINGE:

ol|lo

]
O O

Start with steel hinge.
Grind off pin bottom.
Remove pin.
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Grind, file or saw hinge
into butterfly shape.
Cut pin to length and re-insert.

blued with the torch. Most screws today are offered with a zinc
plating which has to be ground or filed off before coloring.

When butt hinges are required, we use solid brass. Neither
stamped raw steel nor brass-plated steel will do. The leaves of
the hinges should fit the thickness of the door. If, for example, the
door thickness and case stile are %4", then a %" or %" hinge leaf
is correct. Naturally, these are mounted with brass screws, and
the whole is burnished after being attached to the case.

THE QUALITY OF MATERIALS

In purchasing shop supplies, particularly those items that go
directly into the shops product, every effort should be made

to use only the very best. Since labor represents three-quarters
of the cost of production, it seems to me to be a fundamental
absurdity to try to cut corners by using cheap materials. It sim-
ply doesn't pay. Excellence is achieved only through the use of
superior raw materials.

VAN
)
A4

Hammer edges and wings.
Blue with torch, or place in
wood stove.
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TOOLS

The Nature of Workmanship

In discussing the merits of a particular piece of furniture, one often hears
that it is handmade. To some, handmade equates with clumsy or crude.
My first helper in the shop had a strong notion of what was expected of a
handmade piece. His work was scarred with plough-plane marks, rough
end grain left from the pull of a draw knife and hammer tracks every-
where. To him, handmade meant tool marks — the more tool marks the
more handmade. This notion that handmade means rustic is a little up-
setting, and is not confined to wood products. How often have you heard
that an oriental rug is more desirable when it exhibits design mistakes
and abrupt color changes. Persians, who know better, say that such defec-
tive workmanship is the result of inexperience or dullness of mind and
good only for export to the European and American markets where it is
lauded as proof positive of “hand-madeness” or antiquity. Somehow this
is the notion that if the work of a given craftsman is too perfect in finish
and detail it will be confused with machine-made and therefore be of less
value. Accordingly, some craftsmen purposely “distress” their work, not to
give it instant age, but to mark it “handmade” for all to plainly see.

Americas current infatuation with that which is handmade is a rela-
tively recent phenomenon. As a youngster I can remember our total com-
mitment to the miracle of the machine. A 1930 book on machine wood
tools says, “With the use of power-driven machines, articles of wood may
be made as attractive and as well constructed as any factory-made prod-
uct.” To most of us in crafts today this sentiment is roughly inside out:
hand tools achieve the ultimate attractiveness. At another point the au-
thor states, “The ring of the whirling circular saw or the hum of the joint-
er is music to the ears of any real man or boy..” What would the feminists
and OSHA have to say about this? And so, to some, handmade means
crude, primitive and cheap. While to others, machine-made means slick,
lifeless and cheap. Is this a clash of taste, or a confrontation of values?
Probably neither. The whole issue of handmade versus machine-made is
clouded by sloppy terminology.

TOOLS

53



Strictly speaking, the only handmade object, so far as
I know, is free-formed clay pottery which is sun dried. No
tools are used, just the fingers and nature's processes. How-
ever, we use the term “handmade” more loosely and apply it
to processes that include the use of tools of every sort. And
this, of course, is why the term really isn't very serviceable. A
better distinction, certainly a more interesting one, was ad-
vanced some years ago by British philosopher David Pye who,
when discussing the nature of workmanship, used the terms
“manufacture of risk” and “manufacture of non-risk.” Accord-
ing to this dichotomy, what separates one class of goods from
another isn't the use of hands, but rather the risk that was
present during the manufacturing process. In other words,

a man working slowly in a shop, utilizing both powered and
non-powered tools, but without elaborate jigs, templates and
automatic clamping devices, runs the risk of making a mistake
at almost every turn. As he proceeds, step-by-step, a multitude
of variables affect the outcome of his efforts. He never really
knows how it will look when he finishes. And if he makes more
than one, the parts will probably not be interchangeable, and
certainly the finished objects will all be different.

The manufacture of non-risk, too, may or may not use
power-driven tools and human hands, but because elaborate
steps are taken at replicating parts with extremely close toler-
ances, the outcome of the manufacturing process is guaran-
teed at the very beginning. There is no risk: the outcome is
predetermined and has been programmed into the manufac-
turing process.

Hence, as Pye advises, man soon becomes bored looking
at a parking lot full of shiny new cars, manufactured with no
risk as to outcome, one indistinguishable from another. Yet
take the same man to a fishing harbor crowded with small
boats of every description and he will spend hours delighting
at the differences before him. Is it fair to say the boats, because
each one is designed and crafted one at a time, are better built
than the cars? I think not. Rather, the manufacture of risk is a
far more humane enterprise from both the builder’s and the
perceiver’s perspective. The human eye thrives on differences,
the mind on the unexpected, and the soul on the individuality
of human production.

Therefore, in discussing tools, let us see the tool not only as the
extension of the human hand, but as the extension of the spirit
as well. In our shop we use power tools, jigs, templates of various
sorts, and so on, but we control them, they do not control us.

I have an acquaintance who builds Windsor chairs for a
living in Portsmouth, New Hampshire, in the original way. He
uses no power equipment except the electric light bulb for il-
lumination and one-third horsepower motor to drive the lathe.
I used to argue that he could increase production by using a
bandsaw and a pneumatic sander, but to no avail. Now, years
later, he is still producing two chairs a week and has a sixteen-
month backlog of orders. Several months ago we built in our
shop a run of fifty Windsor chairs, one at a time, of course,
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but we used all the tools available to us — and each of us pro-
duced an average of ten chairs a week.

Which of us is right? Neither, and both. What distinguishes
us is not our product, but our process. One wishes to relive a
bygone era by committing himself to the exacting methods
of the past, where the process is as important, indeed more
important, than the product. The other places product first
and uses the most efficient method to create it. The danger to
the former is that he may become an anachronism by feeding
his ego while ignoring his stomach. The danger to the latter is
that efficiency can become an iron mistress demanding more
and more repetition, more and more volume, and ultimately,
interchangeability and diminishing quality. The result is cata-
clysmic. The result is mass production, the manufacture of
non-risk, where furniture is designed not because of aesthetic
imperatives, but because this curve or that profile happens
to fit the machine. The Shakers worked both ways. They used
both hand tools and power tools and in most of their early
work built one at a time following the manufacture of risk.
However, by 1870 they mass-produced chairs which had a
national distribution. Although well-built, the later, mass-pro-
duced furniture lacks the spontaneity of their earlier work.

In producing, we have made a number of concessions to
the twentieth (and now twenty-first) century, yet we firmly
hold to the axiom that tools are the servants of man and not
the masters. How many tools, and which ones, are needed
to build a chest of drawers? As few or as many as you wish,
depending on how much time you have and on how skill-
ful you are. When my wife and I were first married, I built a
small house with only an electric sabre saw (jigsaw) and ten or
fifteen hand tools. It took forever, but what a learning experi-
ence! In buying hand tools two generalizations are in order. If
you are buying a new tool, always buy the best quality avail-
able. Nothing is quite so counterproductive as cheap tools that
aren't balanced, don't hold a sharp edge, or can't be sharpened
at all. Second, when a choice exists between a new tool and
one, say, a hundred years old, I'll opt for the old one every time.
The steel used today simply doesn't compare. I have both new
and old tools and somehow the hand almost always reaches for
the antique. To some extent, this is also true of heavier power
equipment, but more on that later.

HAND SAWS

Rip Saw: Having rather large, steeply-cut teeth, four-and-
one-half to the inch, with some “set” (teeth alternatively bent
outward), the rip saw is used in cutting with the grain. Setin a
saw allows the teeth to cut a slot (kerf) slightly wider than the
saw blade, so the blade can pass without binding.

Crosscut Saw: Unlike the rip, the crosscut has teeth tapered
both on the forward and trailing edges, seven to the inch, and
is used for cutting diagonally or across the wood grain.

Both are operated by pushing and should never be forced
or buckling is likely to occur, causing a permanent crimp in the



Handsaws, from top to bottom: rip; crosscut; dovetail; coping (right);
backed saw; traditional Ryoba Japanese saw, and a contemporary
Dozuki Japanese saw.

blade. When sawing, use a steady rhythm, letting the weight of
the saw cause the teeth to bite with each stroke. An occasional
light coat of a fine machine oil helps keep all saws clean.

Backsaw: Having a back rib for stiffness, the backsaw is a
slightly thinner version of the crosscut, but much finer. For
general purposes a backsaw with about fifteen teeth to the
inch is satisfactory for a number of cutting jobs such as mak-
ing tenons, miter cuts, and so on. The blade of a versatile back-
saw should not be more than fourteen inches long.

Dovetail Saw: For all fine cutting, where a razor-thin cut
with well-defined edges is required, the best tool is the dove-
tail saw. This is essentially a thin backsaw with twenty-two to

twenty-six teeth per inch. A full, wooden handle is preferred,
since it offers considerably more control than the simple
turned handle. To achieve a close tolerance when cutting with
a dovetail saw, a very sharp pencil, or better, a thin scribe mark
is useful. By scribing along the cut before the cut is made, one
can almost fence the saw and achieve a near perfect cut.

Coping Saw: Sometimes called a hand jigsaw, the coping
saw consists of a frame with adjustable blades which vary in
coarseness, depending on the nature of the work. This is a use-
ful tool for circulinear cutting and for cutting inside holes; but
is not recommended for cutting straight lines.

Japanese Saw: For unknown reasons, the handsaw in the
western world evolved as a pushing instrument, wheras in
Asia saws are pulled through the cutting stroke. This permits
the use of a much thinner blade with no spine, since buckling
is not encountered. These saws are unsurpassed for flush-cut-
ting any protrusion, particularly dowels.
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PLANES

Jointer Plane: Also called the try plane, the jointer plane is
used in preparing an edge for gluing to another edge. In order
to achieve straightness, the plane is over twenty inches long.
When properly sharpened and adjusted, it is capable of creat-
ing a totally flat, straight edge.

Jack Plane: Good for general use, the jack plane is a must for
the carpenter who hangs doors and windows and fits paneling.
This tool is similar to the jointer plane, but is only fourteen or
fifteen inches long.

Block Plane: While only six inches long, this is a surfacing,
trimming and edging plane of limitless use. Although harder
to keep adjusted than the larger planes, it is, in my experience,
one of the most necessary planes in the shop.

Rabbet Plane: Although they come in a variety of sizes
and styles, all rabbet planes share the capacity to cut clean,
squared channels along edges. For general purpose rabbeting,
elaborate fencing systems are not necessary.

Moulding Planes: Traditionally made of wood, with a primi-
tive adjusting wedge, moulding planes were made to hold an
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The two top planes are both older fore planes, smaller than a jointer
plane, but with much the same function. While the wooden design

is not routinely used today, the metal-body design below it is still
reproduced with much the same look and features. Below and to the
left is a contemporary wooden-bodied jack plane, and to the right of
that is a rabbeting block plane (the blade extends to the edge of the
plane body, so it can be used as a rabbeting plane as well). Below it
is a standard rabbet plane, and then at the bottom is a small block, or
apron plane.

almost endless assortment of knives to cut everything from a
simple dado to the most elaborate bolection mouldings of an
earlier time. I have over fifty, and no two are alike. Sometimes
moulding planes come in sets for use in cutting tongue-and-
groove or matched-edge mouldings for drop-leaf tables. The
router, table saw moulding head and spindle shaper have
made most of these old planes obsolete, yet they are them-
selves works of art worth treasuring.



MOULDING KNIFE HEAD PROFILES

-

Dado Ogee
Quarter Cove Thumb Nail
Table Leaf Table Top

~ ik

Bead Tongue Groove

R

Three moulding planes applied to compound profile

At the top of the page are illustrations of some of the
most common knife profiles that would have been used
in moulding planes. At the left is a small sample of what
would have been a much larger collection in a traditional
Shaker cabinet shop.
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CHISELS & GOUGES

Although literally hundreds of chisel shapes exist, all fall
roughly into three categories: firmer, bevel and gouge. In addi-
tion to this variety of blade shapes there are numerous types of
handles, both wooden and synthetic fiber.

The firmer is the basic chisel pattern. It offers durability
and has a flat side which helps in aligning the tool for square
cuts. The bevel chisel has a little greater flexibility than the
firmer since it can get in and out of closer quarters, as in dove-
tail slots. Since virtually all modern chisels are now beveled,
this distinction is somewhat academic. Because chisels are
both struck with a mallet and pushed by hand., it is wise to buy
them with plastic handles that will withstand rough treatment.
Although I have dozens of chisels, I find that 99 percent of my
work can by accomplished with %" and %" firmers, and a %",
Y4", %" and 1" standard bevel set. For special dovetail work I use
a %" and %" bevel which allows one-stroke cutting. I also have
a %" x 8" chisel which gives a longer reach before hitting the

hilt of the handle and a %" x 2" stubby chisel for close-in work,
such as inside assembled cases.

Gouges come in hundreds of shapes and sizes. While this
variety is useful to the woodcarver, it is quite unnecessary for
the cabinetmaker. One or two, say a %" and a %", are enough to

handle most problems associated with cabinetry.

The angle of a chisel tip should be about 30 degrees. Your
own experience will dictate whether you want to drop that
down to 25 degrees or increase it to 35 degrees. In any case, the
tip should be slightly hollow-ground and well sharpened.

Of all the tools in the shop, the chisel has extracted the
most blood from my veins! The meaty part of my left hand (I'm
right handed) is a mass of scars from at least six separate cuts,
ranging in severity from just over superficial to bone-deep. The
moral: (1) never hold wood in one hand and push the chisel
with the other, and (2) always work with the chisel moving
away from any part of your body. A properly sharpened chisel
is a razor blade without the safety head. Treat it with respect.
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From left, a set

of wood-handled
bevel chisels, rang-
ing in size from 1"
to ¥8". The metal
banding at the

top of the chisel
handle makes is
possible to strike
these wood chisels
with a mallet. Next
to the bevel chisels
is a %" gouge, and
at the far-right a 8"
firmer chisel (seen
from the side).



DRILLS

Large wood-boring bits are turned with the brace, while
smaller twist bits, (16" to %") are turned in an eggbeater drill.
Braces come equipped with a two-jaw chuck which receives
both round- and square-shanked drill bits; however the round
shanks tend to twist in the chuck under pressure. The brace
can also be used effectively as a means of achieving greater
torque in driving screws. Again, the portable power drill has
largely replaced the hand drill for almost all operations. How-
ever, when accuracy is sought, the slowness of the hand drill
makes it superior to it’s electric counterpart.

DRILL BITS

The common auger bit is generally the most useful bit in the
brace. Borings of %4" to 2" can be achieved with a good set of
augers. In making larger borings, the expansion bit is indis-
pensable. It's great advantage derives from its ability to cut any
diameter one wishes. The Forstner bit performs the job of the
auger, but offers the advantage of exceptionally clean walls and
a flat bottom to the hole. It is an excellent bit for use in cutting
plug holes over unwanted knots and is also used in boring the
holes into which the nuts are placed in bed and table con-
struction. Here an auger tip would cut too deep.

Twist bits are of two types, wood boring and metal bor-
ing. By far the most common and useful bit in the shop is the
metal-cutting version. It is recommended that a set of eight to
twelve, ranging in diameter from Yi6" to 2", be on hand at all
times. Some woodworkers prefer to re-grind the tips of their
twist bits, elongating the taper. This leaves a cleaner hole.

Flat bits, or spade bits, are excellent for use in high-speed
drills, but should not be used in either the eggbeater or the
brace. The advantage of the flat bit over the twist bit is cost
and ease of sharpening. Never buy two-piece flat bits since
they break easily with continual use.

Countersinks are useful when boring holes to receive screw
heads. Another useful bit is the tapered twist bit with countersink
attaches. The cheaper types of flat drills with self-countersink-
ing flanges simply don't hold up. If screw sizes are standard-
ized, then two or three of these combinations are sufficient.

The plug cutter, which can be used with the brace, electric
drill, or drill press, is handy in making dowels and plugs either
through side grain, or end grain. Several sizes, perhaps %" and %>"
are useful. Remember, match this diameter to the countersink
size mentioned above for use in making plugs to cover screw
heads. Again, the need for standardizing screw sizes is imperative.

At top, a brace and eggbeater drill. At bottom, from left-to-right: A
flat, or spade bit, brad tip, twist bit, expansion bit, Forstner bit, coun-
tersink, twist and countersink combination and a plug cutter.
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RASPS AND FILES

Rasps are coarse files with triangular-
shaped teeth which cut quickly. Rasps
are used in rough shaping, while stan-
dard files are good for finish work. Half-
round and round rasps and files are
useful and should always be on hand.
The rasp should be coarse, and the file
of moderate coarseness. A wire file card
should be used after a file has seen sus-
tained use. A dirty file or a dull file is a
worthless instrument. If a file becomes
dull, it can be sharpened by placing it
outdoors on the grass to absorb the
early morning dew. I don't know what
happens, but it seems to work. This
only works once or twice, and after that
the file should be replaced. Don't throw
away old files since they make excel-
lent chisels, knives and moulding plane
blades. One of the men in our shop has
built a complete set of carving tools and
lathe tools from discarded files. When
grinding them, however, care must be
taken not to overheat them and thereby
draw their temper.

From the left: A half-round rasp, mill file,
horseshoe rasp, a rat tail file and a half-round
file. The handles are interchangeable for
many files and rasps.

DRAW KNIFE

For quick, coarse shaping, nothing
equals the draw knife. The experience of
shaping with both hands separated by a
sharp shaft of steel must be experienced
to be understood. It is quite difficult

to master, but once learned becomes

a natural extension of the hands, arms
and shoulders. A dull draw knife is an
abomination. If you can't shave with it,
don't use it!
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SCRAPERS

A simple, flat piece of properly sharp-
ened steel is indispensable in the shop.
Scrapers can be made with or without
handles in any shape desired. A num-
ber of scrapers are on the market and
all of them work if kept sharp. This is
achieved through grinding and then
burnishing, which puts a slight burr on
the edge. A properly ground and shaped
scraper can do wondrous things.

All well-used cabinet scrapers, a straight scraper is at top, with a round-edge scraper lower left

and a gooseneck scraper, lower right.

BURNISHING SCRAPER BLADES

File edges flat and smooth
at 90° to both faces.

Burnish at about 85° with chisel or
burnisher. Light pressure for fine
work; heavy pressure for
glue scraping or
heavy work

Hone edges and faces on fine stone
to leave perfectly square edges.

Scraper is held at a
slight angle and pushed
or pulled. Scraping is
done by the minute burr
formed on edge.
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HAMMERS AND MALLETS

A ten-to twleve-ounce hammer is sufficiently heavy for almost
all cabinetry needs. A lighter hammer, four to six ounces, is
good to have for driving fine brads. A hammer should not be
used in driving a wood chisel since its steel head will eventu-
ally wreck the chisel. For this a wooden mallet, fashioned

in beech, ash, lignum vitae, apple, or some other hardwood

is used. I'm not sure it matters what type of mallet is used

as long as there are two or three sizes for different degrees

of impact. One type of mallet works as well as any other, it
simply depends on what one becomes used to. In our shop
one man uses only a light ash cylindrical mallet he made as a
boy. Another uses a conical-shaped affair he turned in lignum
vitae, while still another uses a crude club fashioned from the
branch of an apple tree. I use a simple plastic mallet for which
I paid $1.25.
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From the left: A six-ounce hammer for working with small brads; a
12-ounce hammer for general woodworking; a round “rubber” mallet;
three sizes of nail sets; a more traditional wooden mallet; and a dead
blow when more emphasis is required.



CLAMPS

Bar clamps provide pressure when gluing up panels and
carsass assemblies; without them few sizable objects can be
made. Several types are manufactured which adapt to steel
water pipe. These bend, twist and jam and shouldn’t be pur-
chased. Only the bar type seems suitable for a full range of
uses. A minimum set of four 24", four 48" and four 72" clamps
would be advisable in a modestly-equipped shop. It is also ad-
visable to build a clamping rack or table with slots cut at equal
intervals. By setting the bar clamps on a flat surface, it is easier
to glue up a flat panel.

For smaller clamping jobs, smaller bar clamps are used. A
good starting set might be two 6", two 8" and two 12". Another
option today is the fast-adjust clamps that can be put in place
with one hand. While excellent for many applications, when
holding pressure is a concern the standard bar clamps should
be used.

Beyond these, there exist dozens of other types of clamp-
ing devices including spring-loaded pressure clamps and even
rope tourniquet clamps or strap clamps that work particularly
well on chairs and mitered mirror and picture frames. Clamps
seem to be the most ignored tool in the shop. They are out of
mind until needed, and then theyre usually not to be found.
Without a good set of clamps, the cabinetmaker is handi-
capped considerably.
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SCREWDRIVERS

Although any good set of screwdrivers
will suffice, I like the cabinetmaker’s
screwdrivers made in England and sold
in many specialty supply shops. They fit
the hand and provide an excellent grip.
In addition to a set of five or seven of
these, an old-fashioned wood and steel-
handled screwdriver is great for rough
work, and you can use a mallet on it.
Several Phillips-head screwdrivers will
also be necessary. All screwdriver blades
should be kept with sharp corners and
trim to avoid chewing up screw heads.

While the steel/wood handled screwdrivers
at left are likely similar to what the Shakers
would have used, there are many well-made
cabinetmaker's screwdrivers still made today
(as the one shown below) that feel good in
your hand and do admirable work..
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SQUARES

In squaring case pieces and relatively long right-angle cuts, the
steel square, or carpenter’s square is an excellent tool (to the
knowledgeable it can be used in determining angles, both sim-
ple and compound). For even larger squaring, a square built of
wood can be useful. If a large framing square is built, it should
be checked for accuracy every now and then, since it will tend
to “give” with use.

A more useful tool for marking, as well as measuring, is the
try square, which comes in graduated sizes, two or three of
which, from 4" to 10", are handiest. An improvement is the slid-
ing miter try square, which can be used as a 90° square, a 45°
miter gauge, a depth gauge, a steel straight edge, a rule, and a
marking gauge. Being adjustable, the bevel square can be set at
any angle; it is useful in scribing dovetails and other angles.

A variety of squares are shown here, (includ-
ing a classic steel framing square).
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SCRIBING GAUGE Shown here are just a few scribing tools, including (from left): a wheel
The scribing gauge is indispensable for marking out joints marking gauge; a marking knife; a more traditional scribing gauge’

such as dovetail, rabbet, dado, and miter. The scribing pin

and a marking awl.

itself should be kept sharp, and the distance to the hilt should
always be checked with a rule.
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There are, in addition to this basic list of hand tools, literally hundreds of
other gadgets sold in hardware stores and specialty houses throughout the
country. In my experience, most of these so-called labor-saving devices are
rather worthless contraptions which appeal to man'’s propensity for collect-
ing things rather than to rational judgment. I'm sure the same is true in the
kitchen, where a “revolutionary device” is introduced every four hours and
demonstrated in department stores and on late-night television. This is not
to suggest that other hand tools are not useful to the artisan. Let us simply
conclude by saying that a mastery of these basic tools should precede
other more technical or exotic contrivances.
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CIRCULAR SAW

The portable power handsaw was introduced as a tool for
carpenters who build houses. In this capacity it has limitless
potential; in the cabinet shop one can get by without such a
tool. Still, we use it for cutting dadoes in the sides of large case
pieces, for cutting tenons on table tops when breadboarding,
and for trimming off overhanging secondary wood. The most
common size takes a 7%4" blade, for which a variety of blades
is made. For virtually all cabinet work a combination blade is
recommended. For extremely fine work, which is difficult to
manage with such a crude tool, a fine-toothed veneer blade

is available. The best saws of this type are equipped with a
large base plate which extends on both sides of the blade. This
offers much greater support and allows the operator to cut
from either side. Only the heavy-duty grade is worth buying,
since the lighter ones, though much cheaper, tend to wear

Though the features and materials have changed over the decades,
the basic circular saw remains very recognizable, and as useful as ever.

out field and armature windings and sleeve bearings quickly.
What compounds this problem is the fact that these cheap
tools cannot be easily repaired because the housings and bear-
ings are integrated. It costs more to fix one than to buy a new
one. This, of course, is true of all portable power equipment.
Never buy the cheap “handyman” tools-they are no bargain.
With practice, this tool is quite versatile. A close friend who
has worked as a millwright and finish carpenter for over forty
years can perform with this tool feats that are designed to
astound and amaze. He can even cut complete dovetails using
only the portable circular saw.
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SABRE SAW

Also called the portable jigsaw, this tool
is a time-saver if the shop does not have
a bandsaw. It is capable of fairly close
scroll work and is excellent for cutting
tabletop diameters and curved parts in
wood up to 2" thick. With a little practice
one can even start an inside cut without
first boring a hole to admit the blade.
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POWER DRILLS

The portable power drill (whether
corded or cordless) is a tool used daily
for several operations. In boring holes
the variable speed models afford greater
flexibility and are capable of using both
twist bits and flat bits. Because of the
standard three-jaw chuck it cannot, of
course, use a hand-auger bit. Cordless
drill/drivers are as often as not used for
driving large numbers of screws. A two-
speed feature is now nearly standard

on these tools, just for this purpose.
The corded drill can also be fitted with
a 7" buffer kit with a special sandpaper
disc and will perform moderately well
as a disc sander. When covered with a
sheepskin pad, it becomes a buffer use-
ful in polishing finished furniture. When
purchasing a power drill, a %" capac-
ity, is adequate for most woodworking
tasks. For extremely heavy boring and
screwing, where greater torque is re-
quired, a %" capacity corded drill is best.



ROUTER

Running at over 3600 rpm, routers are capable of cutting
a great variety of mouldings and interesting profiles and
creating joinery. They are available in both fixed-base

and plunge-base designs (a plunge model is shown here),
with a plunge base design offering the most versatile use.
The enormous assortment of bits and factory-made jigs
provide a great range of possibilities, including fluting,
beading, chamfering, rabbeting, dadoing, inletting hinges,
and dovetailing. In short, this tool has effectively replaced
that collection of moulding planes we discussed earlier.
Traditionally, many of the shaping tasks mentioned above
would have been assigned to a spindle shaper. Today, a
3hp router mounted in a router table is often the first
choice. A good router should be designed so that the op-
erator can clearly see the bit as it is working and allow for
quick bit changes.

SANDERS

Sanders are used for all intermediate
and final surface preparation and save
hundreds of hours weekly in leveling
and smoothing all flat components.
Where the joiner of yesterday hand-
planed each member to fairly exacting
dimensions before assembly, we work
with rougher exterior surfaces and
smooth only after the final assembly

is completed. A craftsman versed in

the use of the sander can perform op-
erations undreamed of by workers a
generation ago, as long as he follows
the grain of the wood and doesn't try

to rush. Belt sanders and random orbit
sanders both have a place in wood-
working. Belt sanders are used for initial
flattening, while random orbital sanders
are used for final finishes.
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TABLE SAW
The workhorse of any shop is the table saw. When mastered,
it can save countless hours while achieving considerable accu-
racy. If a shop could have only one saw, it would be a 10" tilting
arbor saw with a %" arbor, a three horsepower double-belt-
driven motor which develops a 4000 rpm blade speed. The top
would be milled cast steel and measure 28" deep, 48" wide, and
34" high. It would have an adjustable insert to fit close to the
blade. The parallel fence would have a combination front and
rear locking handle at the front of the fence and would travel
at least 25" from the blade on the extreme right-hand side.
The base would be completely enclosed to collect sawdust
and protect fingers and knees from the so-called hidden part
of the blade. One saw that meets these specifications is the
Powermatic Model 66 (shown above), though there are several
brands being made today that also match those requirements.
For economic reasons, manufacturers are now cutting corners,
and offering more affordable saws, that aren't as robust as
what I've mentioned here.

A minimum set of saw blades would include carbide-tipped
rip, crosscut and combination blades, along with a dado set
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and a moulding cutter. Blades should be kept sharp and should
have an adequate set. If a blade gets gummed up, as it will do,
particularly when pine and other pitchy woods are cut, either
lacquer thinner or oven cleaner will clean it and save the op-
erator considerable anguish.

There are other attachments for the table saw which are
worth considering. The tenon-cutting jig is useful in cutting
straight, parallel tongues; however, a skilled craftsman can
achieve the same accuracy by his natural sense of plumb and
trained dexterity. One or two finger boards can be made (or
purchased) to provide an even and safe pressure forcing the
stock down and toward the fence. These are useful when cut-
ting multiple pieces, particularly mouldings.

Today all saws come equipped with safety guards. Though
the quality continues to improve, the provided guard may still
be less than desired. I recommend an overarm guard (as pic-
tured above) for best ease-of-use and visibility. Anyone using a
table saw can also be lulled into a false sense of security with the
guard in place. This should be remembered: if wood can pass
beneath the guard, so can the fingers. The best safety device is
the good sense of the operator. I have made an informal study



CIRCULAR SAW BLADES

(Y (=)

Crosscut

999

Dado blades and chippers of various thicknesses

Two simple saw accessories. The finger jig shown above is adjustable
and locks into the miter slot for efficiency. At right, a simple shop-
made jig slips over the fence to make cutting rabbets and tenons a
quick and stable task.

of saw accidents and have determined that most occur under
two circumstances. First, somebody walks into the room as the
operator is passing a board through; he looks up to say good
morning and loses a fingertip. Hence, never take your eyes off
the blade. Second, the stock begins to rise or bind or the cut

is near its end and the operator reaches behind the blade to
pull it through. The blade kicks the stock forward and pulls the
hand with it. Hence, never reach behind a rotating blade.

Combination

TOOLS
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MITER SAW

When I wrote the original version of
this book, the radial arm saw was the
tool for making cross cuts on long
boards. I found the tool troublesome at
the time, and am pleased that today’s
woodworker has a wide selection of
very capable miter saws to accomplish
this task. Whether a 10", 12" or a sliding
variation of either, today’s miter saws
are powerful, accurate and easy to use.
While many crosscuts for joinery and
such can be accomplished easily on a
table saw, sizing rough lumber is much
easier on a miter saw.
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JOINTER

In two passes over the jointer virtually
any ripped edge can be flattened and
straightened sufficiently for gluing. The
jointer is also useful in flattening twist-
ed or cupped boards which can then be
passed either through a surface planer
or, if relatively narrow, vertically through
a table saw. It also provides an excellent
means of squaring two edges of a board
which can then be fenced on a table
saw for ripping.

For most small operations the 6"
jointer is quite adequate, providing it
has a long bed (at least 48" overall), a
fence capable of lateral and tilted set-
tings and a full three-quarter horsepow-
er motor which develops a cutterhead
speed of 4000 rpm



SURFACE PLANER
Planers are available in both portable or

stationary models. A good axiom is, the
heavier the better, and that certainly is
the case in our production shop where
stationary wide-capacity models are in
use. On the other hand, today’s portable
models now offer variable feed speeds,
and locking cutter heads that can pro-
duce polished wood which scarcely
needs sanding. They are significantly
more affordable than stationary models
and most have disposable knives that
make knife-changes quick and nearly
foolproof. These models do have the
deficit of a maximum width-of-cut of
13". This is capable of surfacing almost
any board which is commercially avail-
able, but it is too narrow to receive a
glued-up chest side or tabletop. Also,
these models operate using a universal
motor that isn't capable of producing
the same power as a stationary unit, so
planing a full-width board is sometimes
a challenge.

If the money is available, and wood-
working is at least a serious hobby for
you, then a stationary surface planer is
a good investment. A planer, to operate

effectively, should be properly vented
and chip free, otherwise one is forever
shoveling shavings. It is also a good idea
to have an extra set of knives on hand
so that no downtime is experienced
when the blades are being sharpened.

BAND SAW
Band saws are classed by size based
on the distance of the blade from the
framework of the saw itself (throat). A
16" or 20" throat is adequate for most
small operations where thickness re-
quirements of 6" or 7" are the maximum.
Two sizes of blades, ¥4" and 72", should
be on hand. The 4", although easily bro-
ken, allows much tighter turns, down
to 172" diameter. The %" blade is much
more durable and should be used most
of the time.

Most band saws have a slot for
a miter gauge which can be used to
achieve moderate accuracy. A more use-
ful accessory is a simple wooden exten-
sion with a sharp pin located tangent
to the blade. This provides a pivot upon
which perfectly round discs of any di-
mension may be cut.
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LATHE

The simplest and probably the oldest of all
power tools is the wood-turning lathe. The
Egyptians used lathes powered by a bow-
string, which in turn was powered, no doubt,
by an apprentice who pulled and pushed as
the master guided the knife. Today’s lathe

is fundamentally the same, except that an
electric motor spins the stock in one direc-
tion at a predetermined speed. A good lathe,
for general purposes, should have adjustable
speeds and at least a 6" clearance between
the center of the headstock and the top of
the bed. Also, in order to turn almost any
rear chair leg there should be a potential 42"
between headstock and tailstock. Unfortu-
nately, no lathes built for home use allow a
swing of more than 36". The only way to ac-
commodate a longer swing is by bolting on
another lathe bed or jury-rigging an exten-
sion to hold the tailstock.

A set of six or eight turning tools is neces-
sary. Except for gouges these can be made
from discarded files. My favorite lathe tool
is a %16" roundnose ground from a broken
screwdriver which I cut and retempered.
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DRILL PRESS

The variable-speed drill press is a versa-
tile tool which is used almost every day
in our shop. It bores holes with abso-
lute precision. In addition, the mortise
adaptor converts the drill press into a
hollow chisel mortiser which, to the
delight of the uninitiated, cuts square
holes. To be sure, the foot-operated,
heavy-duty mortising machine is much
preferred for heavy production work.
However, unless used in straight pro-
duction, the drill press mortise adaptor
is more than sufficient.



STATIONARY BELT/

DISC SANDER

This dual function (operating off one
motor) sanding machine isn't a must
for your shop, but it is definitely useful.
Fitted with 60 or 100 grit abrasives, this
sander has saved countless hours and
tempers in the tedious task of smoothing
end grain. The belt portion can be used
in the horizontal or vertical position.
All-in-all, a tool well worth the price.

ROUTER TABLE

In my original shop, a spindle shaper had replaced the work per-
formed by hand moulding planes used in small shops. While an
excellent machine that is still an asset in any production shop,

for the home woodworker or small shop, these shaping tasks

are now handled by larger routers mounted in router tables.

With a 3hp router mounted in any number of commer-
cially-available router tables (and there are also some excellent
plans for shop-made versions) creating profiles for raised pan-
els, stiles, rails, tenon-and-groove joinery and table-top profiles
(to name but a few applications) are easily accomplished.

While a router table is also a more cost-efficient option
than a spindle shaper, remember, working with an old mould-
ing plane can also be fun.
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BENCH GRINDER

No shop should be without a high-speed
(3450 rpm) grinder for making and
sharpening tools. One arbor should be
equipped with a coarse stone used for
rough shaping while the other should be
equipped with a 54 grit, grade K alumi-
num oxide stone for high-speed sharp-
ening. For other kinds of processes,

such as buffing and polishing and steel
brushing, a buffing lathe or simple arbor
setup should be used.

This finishes my discourse on power tools. Obviously, there
are many tools which I have left out of this listing and, no
doubt, there are probably several here that can be done with-
out very nicely. However, these are the tools that have found
a place in our operation. With a few exceptions the stationary
tools have been bought second-hand. Used portable tools are
a little like automobiles — someone else's trouble. With the
heavier tools, such as the planer, jointer, disc sander, and so

on, there are very few moving parts, and these tools, when re-
conditioned, are as good or better than new ones. A well-worn
heavy-duty old tool, well calibrated and with good bearings, is
better than a new lightweight model which costs three or four
times as much. Finally, if a new tool is purchased, stay away
from the cheap, “nationally advertised” Christmas special at
$18.99. A good tool should be an investment and, as it is writ-
ten, a joy forever.

THE WORKBENCH

Sad to say, there are many woodwork-
ing shops, specializing in everything
from captain’s chairs to lobster traps, in
which there cannot be found a single
workbench. Each step in the process
of manufacture is so highly specialized
that an old-fashioned bench simply
isn't needed. In our shop each man has
his own bench designed to fit his own
needs. One has a tool tray, another a
pine top devoid of any permanent ac-
coutrements. Yet another bench is of
hardwood with double wood vise and
elaborate steel dogs and stops. The
height of working surfaces varies, too,
according to need.

Two of us keep our hand tools in The bench shown above is one of most of our benches we use a quick-
specially designed vertical boxes, while many of the same design in our shop, release Record wood vice. The tops are
another uses the old-fashioned toolbox. each at a working height appropriate made of either maple or cherry (how we
My tools, because most of them are also to the craftsman. Having plenty of free get rid of sapwood) but most are cov-
used as general shop tools, are kept on space around the edges and under the ered with either corrugated cardboard
open shelves and racks. top make clamping much easier. On or a rubber mat to protect the work.
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SHOP LAYOUT

Bench type, shop layout, and tool storage are highly individual
matters. Given this premise, let us explore the "ideal” one-man
workshop.

It should have a wood floor which is easy on the feet and
can be nailed into and swept. There should be plenty of win-
dows for light and air circulation. Clear incandescent lights
should flood the room on dark days, and in a northern climate
there should be a wood-burning stove, well protected with
insulation, for burning scraps and taking the chill off, as well as
for controlling dampness. Work spaces should be arranged so
that one's back is always to the window in order to avoid glare.
If there is much power equipment, particularly sanders, an ex-
haust system should be installed to remove dust and shavings;
otherwise, individual machines should be fitted with vacuum
type canisters. The floor space in front of each machine should
be wide open; and if the floor is slippery, a rubber mat should
be in place to provide leg and foot stability during the opera-
tion of machines. Although most stationary tools, such as table
saws, jointers, and drill presses, can be shifted to allow for the
clear pass of a long piece of lumber, every effort should be made
to place these tools so that the stock will clear, fore and aft, and
to each side. The table heights should also be pretty much the
same so that a board can pass from one on to another. Remem-
ber, the longest raw lumber is sixteen feet and a finished case
will rarely extend beyond eight feet.

The finishing room should be away from the shop area, and
no flammable material should be allowed in the shop proper.
There should always be several fire extinguishers in plain view.
In our shop we keep an ordinary garden hose connected and
ready at all times. All drive belts and pulleys should be cov-
ered with guards and all electrical circuits should be double-
grounded. There should be plenty of outlets, both 110 and
220 volts. When possible, fixed machinery should be wired for
220, since that will result in over-all energy saving. All benches
should be equipped with duplex power boxes, and the floor
should be as free of extension cords as possible. There should
be a master switch, under lock and key, to control all power
equipment in the shop. When not in use, equipment should be
inoperable. Walls and ceilings should have acoustical properties,
possibly acoustical tile, at least on the ceiling. Although power
equipment saves time, it does not do the same for eardrums.

In addition to a vise-equipped workbench, there should be
an assembly table made of soft wood into which one can nail
jigs without suffering pangs of conscience. Needless to say,
this should be as flat as possible. A good size would be 36" by
96", although a much smaller size will work. For trimming the
bottoms of chairs and table legs, and for other applications
where an absolutely flat surface is required, the table saw table
is usually adequate. There should be at least one pair of saw
horses at the ready for assembling large case pieces. The tops
of these can be covered with old carpeting to prevent scratch-
ing. The novice is inclined to work on the floor on hands

and knees, but should resist this at all costs: use saw horses,
benches, and tables.

There should be a set of racks for holding clamps according
to length. Nearby should be the clamping table upon which
panel gluing is performed. If space limitations don't permit a
separate table, then the rack can be fitted to the saw horses.

In any case, gluing should not be done on one's workbench,
where a clean, glue-free surface must always be maintained.

All scrap wood should be stored either vertically in small
bins where it can be seen from at least three sides or horizon-
tally in racks where it can also be seen. Without visibility, one
soon forgets what is on hand and finds it easier to cut a new
piece from the storage stock. It's a good idea to cull out scrap
wood from time to time lest it take over like a strangling vine.

Floor layout depends on the amount of equipment and
the space available. My smallest workshop, a back porch in
Michigan, was approximately four feet by twelve feet and had
a permanent laundry sink fixed on one wall. There was suf-
ficient room only for a small table saw, yet in that space I built
several grandfather clocks, toy boxes, and a two-piece pewter
cupboard of generous proportion. While sawing, it was neces-
sary to pass the board through an open window, but it worked!
Our shop is now fifty feet by seventy feet, on three floors, and
we still don't have enough room.

In laying out a shop keep traffic flow in mind. Conceptually,
one must go from rough board to planed board to rip saw to
jointer to glue rack. Then from glue rack to plane to surface
sander to workbench to assembly bench to finishing room. If
the layout doesn't come clear, ask your wife to lay out the ideal
kitchen. If she's a good cook, she should have no trouble. Then
simply follow her methodology.

Unquestionably, the most frustrating outside influence on
the cabinetmaker is the vacillation between high and low hu-
midity brought on by the changing seasons. We have a humidi-
stat in our wood storage area which shows an average humidity
of 40 percent during the winter and 90 percent during the
summer and spring. Kiln-dried and air-cured wood should be
stored at a constant 50 percent. In order to achieve this we use a
humidifier in the winter (mounted in the plenum of our hot-air
furnace) and a dehumidifier in the spring. In spite of our efforts
extremes occur.

Several years ago I bought a small sailboat and told a friend
that it was a compromise until we could afford a bigger one.
He smiled knowingly and said, "Every boat is a compromise.”
And so it is with a workshop. No matter how well equipped, to
the lover of fine tools it is always a compromise.
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BUILDING
PROCESSES

OPTIONS

The notion that you should not burn bridges behind
you is a serviceable nostrum for many activities in life
(except possibly strategic retreat in war). Applied to
cabinetmaking it means, leave your options open; or,
don't cut a board until you have to. When planning
the steps in building a piece of furniture, particularly a
complex piece, finding the proper sequence can make
the difference between success and failure. In building
a house one proceeds with the foundation, subfloor,
walls, ceiling beams, roof, outside finish, and, finally,
inside finish. The same is true with certain classes

of furniture, only one doesn't start from the bottom
and work up. In building case pieces, a four-sided car-
cass (two sides, top, bottom) is built first, then backs,
fronts, legs, and trim are added. In building a table,
the legs are built first, then the apron or stretchers,
and finally the top is fitted to the base. In building a
drawer, it is front first, then sides and back, and finally,
almost as an afterthought, the bottom is added.

In each situation considerable effort is saved by fol-
lowing a sequence. However, at every step, succeeding
steps must be taken into account and prepared for.
Even though a case carcass consists of only six parts,
these, particularly the sides, must be fitted with the
various dado, rabbet, and dovetail cuts necessary for
sliding in shelves and drawer dividers, and backs and
fronts, and so on. If one waits until after the carcass is
put together his task will be manifestly more difficult.

At left, a craftsman at the Pleasant Hill Shaker Community demon-
strates the 19th Century use of a spokeshave.

Similarly, in building a stretcher-based table it is pos-
sible to fit the stretchers to the legs after the legs are
permanently joined to the apron, but at considerable
effort and usually with marginal results.

A fitting analogy here might be to the Cadillac
dashboard light-replacement scandal. Whether apoc-
ryphal or not, the story goes that according to a labor
manual put out by General Motors many years ago
the standard charge for replacing a particular dash-
board light bulb in a then new Cadillac was $40.00.
Fifteen cents for the bulb and $39.85 for labor. Four
hours work is required to change the bulb. Even auto-
motive engineers don't always think ahead.

Always keep your options open. Never cut a piece
of wood until you have to. Do not study one of the
following plans and proceed to cut out all 172 parts
and then expect them all to fit together. If you do rough
out your parts, always leave them an inch or two lon-
ger and wider than necessary. You can always trim a
little off but you cannot add to the length of a piece of
wood. Panels can be glued up and made as wide as you
please, but until some genius invents the lineal board
stretcher, boards, once cut off, cannot be lengthened.

The most important consideration in laying out parts
is wood color and grain characteristics. If the material
is on hand, drawer fronts should be cut from the same
board. Stiles and rails should have the same color and
graining patterns. Remember, a simple wipe with a cloth
dampened in paint thinner will show the finished color.
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GLUING UP PANELS

There are three or four variables that affect how individual
boards are placed within a glued-up panel. Once ripped and
joined and matched for color, and after sapwood and other
gross imperfections are cut away, the clearest sides are placed
face up on the clamps resting on the gluing rack. Small, tight
knots and other minor imperfections can be left on an outside
surface and can be repaired later. If only 100 percent clear
wood is used, the proportion of waste would be simply too
great. Besides, small knots and crotch grain add interest and
character. To minimize future cupping, the ideal arrangement
is to alternate grain patterns. If this unduly affects color and
clarity of grain, it need not be performed.

White glue, Titebond, or liquid hide glue should be liberally
applied to all inside joints. Bar clamps are placed eight inches
to twelve inches apart, alternating top and bottom. If they are
all placed on one side, under sufficient pressure the whole

GLUING PANELS

Bar clamps must alternate top and bottom.
Boards should alternate, growth rings
up and down.

-
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panel will buckle up out of the rack. To make sure the bottom
of the panel is flat, bring all the pieces flush to the bar clamps
by using a mallet or C-clamp before the final tightening of the
bar clamps. Never glue up in temperatures below 60°F and
always leave your work in the clamps for at least a couple of
hours. In humid conditions more time might be necessary. Al-
though the clamp pressure will bring almost anything together,
the tighter the joint at the outset, before pressure is applied,
the better. If properly done this panel may break under force,
but not at the glue joints. When dry, the excess glue should be
scraped off and the panel smoothed with jack plane or surface
planer and sanded, both sides, to120 grit (120 is satisfactory
for finished interior and secondary surfaces). The panel is now
ready for dressing to exact dimensions and other joint prepara-
tion and should be clamped in a flat position until ready for
assembly. If a number of panels are stacked, stickers should be
placed between them to maintain flatness.
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“C" clamp pulls warped boards together.
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Wedge used to keep boards flat
and align warps.
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JOINT CONSTRUCTION

Marking and Scribing: For general marking a medium-fine pen-
cil is satisfactory, though some persons recommend the flat
carpenter’s pencil. When extreme accuracy is required, a scrib-
ing knife or awl should be used. It is also wise to mark on the
work which side the saw or chisel is to cut. Even professionals
forget and cut out the wrong material on a set of dovetails or
put a dado on the wrong side of a scribe line. When perma-
nently numbering joints that are designed to come apart, such
as on bedposts or knockdown tables, a set of Roman numerals
cut carefully with a %" chisel makes a permanent mark. Draw-
ers of the same dimensions should also be so numbered, pos-

sibly on their undersides.

Butt Joint: The least effective, though
certainly the quickest, the butt joint
gains its strength by nails or screws
with a minimum of glued surface. The
greater the surface area of contact the
stronger will be the joint, especially if
glue is used. The butt joint is occasion-
ally used in secondary joints and often

in applying trim which is nonstructural.

BUTT JOINT

Long screw

BUTT JOINTS

Corner

Rabbet
¥
Dove & Dado /
ﬁ/ 7 77?(}1/et?iled ]
] /
A Half Dove
)
& Flat

=

/

or finishing nails
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Rabbet Joint: An excellent joint for
fitting cases together and for insetting
backs is the rabbet joint. When properly
glued and clamped, the seams can be
made tight; but clamping is awkward
since pressure has to be applied in two
directions. This joint is best made on
the table saw. Using the parallel fence,
first make one cut, then the other.
Notice that the strip to be cut out is be-
tween blade and fence, making it impos-
sible to overcut the joint.

RABBET JOINT

Tongue and Groove: Used widely in
house construction (matched floors,
wall and roof sheathing, and so on), the
tongue and groove is used in furniture
principally to fit together the back of a
case. If extremely accurate machining
is available, this joint can be used in a
glued-up panel. The tongue is cut as
though it were two rabbets, while the
groove is cut by multiple passes over
the saw blade or by using a dado head.
To cut these joints by hand, you would
use a rabbet plane and moulding plane
or backsaw.
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RABBET JOINTS

yau

Double

CUTTING A RABBET
ON A TABLE SAW

CUTTING TONGUE & GROOVE JOINT
ON A TABLE SAW

Dado head



Spline: Preferred over the tongue and groove, since board
width is not diminished when used, the spline joint is an ex-
cellent means of joining two members. With a floating spline
in place, the wood is allowed to swell and shrink without

SPLINE JOINT DETAIL

having daylight pass through. The spline itself, made of scrap
wood, should be slightly thinner than dado cuts and should be
finished (stained, painted, or whatever) before being slipped
into the slot.
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Dovetail: The dovetail joint achieves its beauty by piercing
a flat surface with darker end grain. Considerable strength is
achieved, and the joint can only be pulled apart in one direc-
tion. When glued, this joint is almost impossible to break. Full
dovetails are used on corners, whereas some drawer fronts,
rails, and stiles usually take half-blind dovetails.

Both pieces are cut to full length, or possibly a sixteenth-
inch longer than necessary, and fully squared. With the scrib-
ing gauge both sides of each piece are marked to indicate
the depth of the impending cuts. Using a bevel square or a
marking template the female slots are marked out on the edge
of the top. These should be evenly spaced and located so as
to conceal rabbet or dadoes. A simple, equal-interval spac-
ing method is to use a stick graduated at equal intervals from
one to four inches. Lay this on a diagonal across the work so
that the marks are equal in number to the desired number of
dovetails. Transfer the marks to the work and, using either a
try square or framing square, draw parallel lines from these
marks to the edge. No matter what width you are dealing with,
the marks will have equal intervals. A try square is then used
to drop a straight line to meet the scribe line. Using a backsaw,
or a bandsaw if one is available, cuts are made on the inside
of these marks to the scribe line. Finally, using an appropriate
chisel, waste is removed.

Having completed the females, the matching male section
is marked out by using the finished female as a template. A
knife or sharp hard pencil is used, and again the sections to be
cut out are marked with an X. Vertical lines are again dropped
to the scribe line and the process of sawing and chiseling is
repeated. Cut on the outside of knife marks in order to achieve
a tight fit. It is always possible to trim away if it’s too tight, but
hard to add wood once it is cut. Occasionally, a miscut can be
repaired by forcing a sliver taken from the same board into the
gap, but this should only be done on a joint not readily seen.

—— 3/4" —>

DOVETAILS
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Full or Through

4
pS\=\"\

R

\g

Half Blind or Lapped
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DOVETAIL JOINTS
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Mortise and Tenon: Doors, windows,
drawer dividers, table bases, bread-
boarded tabletops, bed joints, and a
host of other components are built with
the mortise and tenon (think: mortise
= mouth, tenon = tongue). When the
tongue passes completely through the
mortise stock, it is called a revealed, or
through, tenon, which is usually further
tightened by one or more wedges for
additional strength. (Note: Never drive
a wedge running parallel to the grain
in the mortise stock or splitting will
result.) Tenons can be square, rectan-
gular, round, or any other shape — they
are still tenons. Commonly, tenons are
fitted, glued, and pinned as an extra
precaution. Most eighteenth- and early
nineteenth-century joiners did not glue
these joints, and even today most door
stiles and rails are not glued.
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MORTISE & TENON JOINTS

Bare-faced

After deciding on how much depth the joint should have,
or indeed, whether it should be revealed, the shoulders of the
tenon are laid out with a try square and cut either with back-
saw or on the table saw. A clean, square cut is necessary if the
joint is to be tight. The tongue itself should be fairly smooth
and of equal width and thickness along its length.

The tongue can then be positioned on the mortise stock
and marked. This, in turn, is bored by auger and cleaned out

Stub
(through)

Through

and squared with a chisel. The tenon should fit snugly into its
socket. If a drill press and hollow mortise chisel are used, all
tenons are cut to standard thicknesses (¥4", %" and %2").

When the mortise is quite long, more than six inches, as
in the case of a breadboard or the deep apron of the standing
desk, it can be cut on a table saw, with a dado head, and the
ends cleaned out by chisel.
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Doweled Joint: In the modern factory almost all joints are
made with specially fluted dowels. The result is a slightly im-
proved butt joint, which in time will come apart. To conceal
this economy, some manufacturers add a false peg to make it
look as though the joint is really a pinned mortise and tenon.

These are only a few of the many joints available for wood-
working. The other illustrations on these two pages cover
some others woodworking joints, though most of their uses
are obvious so I've not discussed them in detail.

MITER JOINTS

Splined

Sadly, this usually isn't discovered until after the dowel has
shrunk — as it most certainly will in time — and the piece has
fallen apart. I can only recommend the use of the dowel joint
to give added strength to panel glue joints, particularly for
table leaves.

Feathered

Plain

Lap
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FOX WEDGED

LAP JOINTS
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Wedge width must equal

flare in mortise

Cross

End

BOX OR FINGER JOINT

Tabled Half
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BUILDING CASE PIECES

A case is a six-sided box. Whether it is a tall clock, a cupboard,
or a chest of drawers, it is, in its fundamental form, a box. Sides
and top should be laid out so that the grain direction is con-
sistent, allowing the inevitable shrinking and swelling to take
place without breaking joints or splitting panels.

Before assembling the case, sides should be dadoed for
shelves and dividers. Also, the interior rear inside edges should
be rabbeted in preparation for inserting the back boards. If
drawer frames are to be used, at least the lower frame should
be fitted with a dust panel.

MATCHING GRAIN DIRECTION

Ll

Grain running around case causes shrinkage
and expansion front to back.

CASE CONSTRUCTION

Drawer Frame

Bottom frame must have dust panels,
optional on all other frames.

The top, bottom, and, in most cases, the shelves or dividers
should be assembled at one time. Placed on its front, on a pair
of saw horses or other flat surface, the case should be squared
by diagonal measurements from corner to corner and the
back attached with nails or screws. It should then be turned

over and front work can be done knowing that the carcass is
square. If squareness is lost at any point during this process,
every step beyond this, including the making of drawers, front
frames, and hanging doors, will be made more difficult, since
nothing will ever be square.

Grain running front to back causes face to shrink
and expand. Problems with door and drawer fit.

h

i

All joints pinned

Center frame brace on wide
drawers, or to support
divider for 2 drawers.

Frame depth equals side depth minus
front dovetailed rail and thickness of back.

—i) | V=

Dust panels in frames
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BACK CONSTRUCTION

CASE SIDE Top can be rabbeted
g Tongue & Groove Option

or dovetailed to side.

Lap Option
Spline Option
Back is set into rabbet.

Drawer frames fit into
dadoes. Do not glue. 1
Use 2 finish nails | |
diagonally into sides ‘

from underneath. ~{_

Back is not glued, ‘ |
but nailed into top and
side rabbets and onto

drawer frames.

Allows for expansion and contraction. \

Front drawer rail dovetailed into sides and glued
onto front of drawer frames.

Nail drawer frames into place.
Use 2 finish nails diagonally into side from below.
Attach top.

Place case face down.

Adjust case so diagonal measurements
A-C and B-D are equal.

Nail back into place.
Countersink all nails.
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Apply any front framing and front drawers frame rails.
Dovetail into sides.

Apply any drawer spacers, dividers and/or door stops.

|

‘W

CHAPTER FOUR

Front drawer frame only

Drawer spacer

Full front frame

Sand exterior of case

Apply any moulding.
On sides glue only first few inches, nail the rest.
Make and fit doors and drawers.




BUILDING TABLES

Most modern table and desk heights are 29" to 30" from floor
to surface. There should be a minimum of 26" between floor
and apron to accommodate legs and knees, and a generous
place setting is 24" wide and 16" deep. These are universal

dimensions and apply to all manner of designs. In addition,
chair size and seating capacity are important. With a properly
designed table one should never have to straddle a leg.

The construction sequence for the base begins with the legs,
then apron, and finally stretchers. After all mortise and tenon
joints are cut, the entire base is assembled at once. Here again
the same rules for holding square apply. Prior to assembling
the base, the method for applying it to the top must be deter-
mined and holes should be bored or mounting cleats should
be fixed to the upper interior aprons. Since a tabletop will
swell and shrink, it should never be fixed too firmly lest it split.

Tabletops are either fixed or expandable. In their fixed form
they can be round, ovoid, square, or rectangular; in their ex-

1 /4" x No. 8 screws in slanted pocket holes

pandable form they can have drop leaves or insert leaves or, I
suppose, both. Having built a hundred dining tables, I would
like to share certain generalizations that I have developed.

A round top with a diameter of greater than 52" is unwork-
able even if everyone present has a “boarding-house reach”
When seated, even a tall man encounters difficulty in reach-
ing beyond 38", therefore 52" seems to be the logical limit. Our
round dining table at home is 60" across, and although it works
well for crowds, it isn't peaceful to eat at, since something is
forever being passed.

Cleats in slot
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Oval tables have great looking tops when long and nar-
row. However, if four legs are used, they are always awkwardly
placed in this lean model. To broaden the stance of the base,
the top must be made wider relative to its length, and one
soon passes the aesthetic mean which defines an oval. Fur-
thermore, if the oval table is designed to receive an inserted
leaf, the leaf must be rectangular; and when the leaf is in place,
the oval loses its unbroken curve. A well-executed oval table is
a wonderful thing, but it is very easy to ruin a fine design with
bad proportions.

Square tabletops are great on night stands and tables built
for four people (36" by 36" minimum size). One built for eight
or twelve would have to come equipped with a small crane
for reaching the center. Rectangular tops, on the other hand,
offer limitless possibilities and always seem to work, provid-
ing the narrow dimension does not exceed 44" to 48". Length,
of course, is limited only by the size of the room. The Shakers
made a group of communal dining tables 20 long and 34" wide
for a dining hall in New Lebanon, New Hampshire.

Drop leaves are generally the most satisfactory, in that stor-
age is no problem: theyre always at hand and can be added

TYPICAL DOVETAILED DRAWER CONSTRUCTION

Half blind dovetails on
front corners

.

> }3/4 "

or taken away with absolute ease. Numerous period antiques
have drop leaves which extend almost to the floor. From an
aesthetic point of view these are atrocious; they look a little
like the maxi-dress that covers everything of interest above
the ankle. The intermediate leaf, 16" or 18" wide, looks better,
but has the drawback of falling below the level of a chair seat.
Therefore, when not in the up position, the table does not per-
mit any chairs to be placed under it, save possibly at the ends.
The only truly workable leaf, then, is a 9"- or 10"- leaf which
when up or down will receive a chair under it. Hence, the ad-
vent of the harvest table — a workable form.

Tables with insert leaves can be made to banquet hall
proportions. By installing expandable sliders, as many as five
20" leaves can be added to a 6' table, converting it to a 14'
behemoth. The disadvantages of this form are (1) storing the
leaves when not in use, (2) preventing the leaves from warp-
ing or twisting over the years with no longitudinal support, (3)
installing and removing the multiple leaves, which can require
not only patience but also a degree in mechanical engineering,

One or two large
dovetails on back corners

Finishing nails through
bottom into back

Groove must be /" higher
than thickness of bottom
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DRAWER CONSTRUCTION

A properly fitted flush drawer should fit a carcass forwards,
backwards, or upside down with equal clearance on all four
sides. However, without a perfectly-square opening to begin
with it is doubtful that this can be achieved. Two kinds of
drawers are found in our designs, one having a flush front, the
other having a lipped front. While requiring a little more work
in cutting the rabbets and edge moulding, the lipped drawer

is easier to install since its quarter-inch overhang covers the
opening and conceals any minor gaps that might otherwise
appear. The flush drawer is easier to build but takes longer to
fit to the case since absolute accuracy must be achieved. From
an aesthetic point of view, the lipped drawer adds visual activ-
ity to a front, whereas the other achieves a surface flatness
broken only by the pulls.

The front is first fitted to the case opening, then sides and
back are cut to exact size. Planing and sanding usually reduces
these by %" in width, and this is a correct tolerance to guar-
antee ease of operation. If the drawer is particularly large, this
tolerance should be increased to %16" in order to accommodate
seasonal expansion and contraction. Next, a dado is cut on the
lower insides of the sides and front. Since most bottoms are 73"
thick, the top of this dado should be about %" up the side to
allow clearance between the drawer bottom and the chest rail.

The dovetails are cut and fit, and lastly the bottom is sized
and feathered either on the table saw or with a block plane
and slid into place. The direction of grain on a drawer bottom
should conform to the direction of the grain in the carcass. By
making the drawer back narrower than the sides, the bottom
can be slipped in from the rear after the drawer is assembled,
and this is a considerable advantage. Once the drawer has
been adjusted to operate smoothly, several finish nails can be
driven through the bottom and into the back to hold the panel
in place and keep the drawer square.

In a large chest the graduation of drawer sizes can help
to give the piece a quality of stability while also providing for
greater storage possibilities (deep drawers for sweaters and shal-
low ones for handkerchiefs). Using a long wooden straight edge
or a clean bench top, lay out the front, taking into account stile
thickness and ¥i¢" clearances. Determine the desired depth
of the bottom drawer, say nine inches, or the depth of the top
drawer, say 3%", then through trial and error lay out the rest of
the drawers in as close to one-inch graduations as possible.

Flush Drawer

Lipped on 3 sides

Lipped on 4 sides
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PANEL TYPES:

N | N

Raised

MAKING AND HANGING DOORS

Door stiles and rails are cut first. For a better appearance the
lower rail is usually wider, by 2" to 1", than the top rail, while
the top rail and both stiles are of equal width. Next, all four
members receive a 4" dado cut about %" deep and centered
in the stile and rail edge. Using this trench as a guide, mortise
and tenon joints are made. If a moulding is to appear on the
door stiles and rails, it should be cut before the mortise and
tenon joints. Once the frame is assembled, but before it is
glued and pegged, the center panel is made to slide into the
waiting dado slots. For a cupboard door of average size, the
panel edge should penetrate all stiles and rails by about ¥4"; on
a larger door (more than 18" wide), the penetration should be
closer to %" in all directions.

One of the most frustrating steps in building a case can
be hanging doors; such great labor is expended for appar-
ently miniscule results. To avoid frustration, begin by fitting
the door snugly on all four sides, it can later be planed down

v/ slight angle
HINGE UNDERCUT

Raised & Moulded

Flush

Flat & Flush

to the “nickel fit” (a properly hung door should have gaps on
four sides just wide enough for one to pass a nickel between
door and case in Winter, and a dime in Summer). A hinge leaf
is then scribed onto the edge of the door 3" to 5" from top and
bottom. Using a chisel and/or backsaw the hinge is inlet into
the door stile. Once flush, the leaf is attached with only one
screw (remember options: the hinge may have to be shifted
slightly and a new hole drilled). When both hinges are in place,
hold the door to the case and carefully mark where the hinge is
to fit the case. Again, the hinge leaf is used in scribing the case
stile. Rather than flush mounting, this leaf should be undercut
in an effort to avoid later hinge binding.

After both hinges are in place and the door has been
trimmed, the rest of the screws can be driven home. In trim-
ming, it's a good idea to be mindful of the season. In the spring
and summer we make tight fitting doors, in fall and winter,
they are looser by as much as %", particularly if they are solid
rather than panel doors.

Case
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DOORS

Typical Raised Panel Door Construction

Stile

_____

Pegs

Panel is not glued but floats
to allow for expansion and contraction
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MOULDINGS

There are countless ways to make mouldings, most of which
were discussed in Chapter 3. Yet another method is to trace
the intended moulding profile on the end grain of the rough
stock. Then, by making multiple passes with a rip blade on
the table saw, adjusting both fence and saw height each time,
a complicated moulding can be roughed out. With scrapers,
moulding planes, and sandpaper on curved blocks the mould-
ing can be dressed and smoothed.

ORDER OF ATTACHING MOULDING TO CASE

Top view

A simple way to make a cove is to clamp a board diagonally
across the saw table just in front of the dado blade. By making
repeated passes each time raising the blade slightly, a perfect
ovoid flute can be cut which, when split in half, makes an ex-
cellent cove moulding,

In fitting mouldings to cases it is best not to cut all pieces
at once and expect them to produce tight miter fits. By cutting
and attaching one piece at a time, options are kept open, and
the cuts are made only at the last moment.

FINISHING TECHNIQUES

The key to success in applying a hand-rubbed finish is surface
preparation. Most modern manufacturers process inadequate-
ly sanded wood by spraying a heavily pigmented, quick-drying
synthetic finish over it. This hides surface imperfections and
produces a finish smooth to the touch and water resistant.

In time the finish will chip and crack with use, particularly if
it is applied to a softwood such as pine. In producing a hand-
rubbed finish more time and effort goes into sanding and
surface preparation. Before a piece goes to the finishing room
it should be machine-sanded to 120 grit and all marks made
by earlier sanding grades should be completely removed on all
exterior surfaces. Then with a slightly padded hand-sanding
block all surfaces are further polished to 220 grit and edges
and sharp corners are gently softened. Minor surface abra-
sions are filled with either tinted wood putty or, better yet,
tinted stick shellac, which is melted into the cavity. Dents

can be swollen back to the original surface level by placing a
bead of hot water on the spot, or better, steam. As a last step,
important surfaces can be lightly wiped with a water-soaked
rag. This will raise minute surface wood fibers. When dry, the
surface is sanded with 220 grit paper and the entire piece is
dusted and vacuumed and is finally ready for finish.
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Oil Finish: The most natural looking finish, and the one
most complimentary to wood, is the oiled finish. By heating
the oil it becomes less viscous and penetrates deeper. (Turpen-
tine and vinegar mixed with the oil will do the same thing, but
this technique is less desirable since it dilutes the oil, making
more applications necessary, and it is odorous.) Place an open
container of boiled linseed oil on a hot plate and heat it to the
point where it just begins to smoke. Remove it from the heat
and apply it liberally to the prepared surface. Do not use a
brush, since the bristles will curl. Rather, use a swab made of
discarded cloth. After half-an-hour wipe all surfaces complete-
ly dry. It is essential that all excess oil be wiped off, since failure
to do so will result in a permanently sticky condition: linseed
oil never really hardens. If gumming does occur, a brisk rub-
bing of fine steel wool soaked in lacquer thinner will help. In a
day or two, depending on drying conditions, sand with 220 grit
or finer, and repeat. For most woods, Four to six applications
of oil are sufficient to give a build-up that will shine to a soft
luster. After the last coat of oil has dried, apply a good quality
wax (carnuba is best) using a 0000 steel wool pad as an appli-
cator, let it dry half an hour and buff. Repeat this once or twice
more for a satin-smooth, hand-rubbed oil finish capable of
shedding water. This oiled finish is maintained by semiannual



paste waxings. Even with periodic waxings the finish in time
will pale and lose its vibrancy. When this occurs, perhaps every
two years, a coat of hot linseed oil will break right through the
wax and replenish the wood. Again, this oil should be wiped
up thoroughly before rewaxing.

Although an oil finish brings out the best natural wood
graining and accelerates the oxidation that causes the beauti-
ful patina that comes with time, it is not a good finish to apply
over heavily stained wood since, under these circumstances,
the finish will tend to become milky. For covering stained
wood and for sealing out water a better finish is varnish. Re-
member: Burn oil rags — they can self-combust.

Varnish: Natural and synthetic varnishes (polyurethane)
are used when a highly shined and sealed surface is desired.
After preparing the surface (as already described), the work is
wiped completely with a tack cloth (treated cheesecloth) or a
rag lightly dampened in paint thinner to remove all lint. The
varnish, whether gloss or satin finish, should be stirred and
passed through a fine paint sieve into a small can. Never brush
varnish directly from the can it comes in lest you contaminate
it with lint particles. And never use a varnish stain; they always
look fake. If coloring must be done, a wiping stain should be
applied to the raw wood. When the stain is fully dry, the var-
nishing process can begin. If you rush it, the stain will pull and
mix with the varnish, particularly if the varnish is synthetic.

Using a natural bristle brush, apply an even coat. When
dry, sand it vigorously with 220 production paper. After the
second or third coat sand with 400 grit wet and dry paper,
using either linseed oil or water as a lubricant. When com-
pletely smooth to the touch and free of all lint particles, the
finish is ready to be rubbed out. Using 0000 steel wool, buff
in the direction of the grain until an even luster appears. Now
the piece can be waxed as already described. One caution is
in order. Whenever buffing, either with steel wool or wet and
dry paper, stay away from all edges lest you break through the
membrane that has been building.

French Polish; A French polish is performed with shellac
and linseed oil and applied to the prepared wood in a single
pass. A cheesecloth pad is first soaked in boiled linseed oil,
then lightly dipped into an open pan of orange or clear shel-
lac. It is then applied to the wood by briskly rubbing back and
forth. The oil works to lubricate the pad and a thin even coat
of shellac is thus applied. With sufficient rubbing the shellac
will dry almost immediately. The key is to get an even sheen,
and this is very difficult to do on large flat surfaces. A French
polish imbues the wood with a soft glow, but it is not water
resistant (shellac turns chalky white if water-soaked). It takes
considerable practice to apply this finish well.

Paint: The texture of buttermilk paint can be achieved by
using a water-based acrylic latex paint. If applied directly on

a wood surface, especially a softwood, the water in the paint
will cause the grain to raise slightly, producing that old-looking
texture. If a second coat is desired, sand lightly with 220 grit
and apply the second coat. Again, all brush strokes should fol-
low the wood’s grain, especially on stiles and rails and drawer
fronts. When the paint has hardened, in a day or two, it can

be waxed with paste wax for a dull, deep sheen. If steel wool

is used in applying the wax, the surface will appear slightly
metallic and might enhance certain dark blues and greens. For
earth tone colors this translucence can be achieved by using a
pigmented wax. A drop or two of universal colorant, sienna or
umber, added to clear paste wax will work well. In buffing wax
from a painted surface, a lint-free cloth should be used, and all
excess wax should be removed. If a harder surface is desired, a
painted finish can be varnished and steel-wooled following the
method already described.

In working with Shaker forms it is unwise to over finish.
High-gloss, slick finishes might be appropriate to Chippendale
or certain modern forms, but they don’t seem appropriate to
the simplicity that is inherent in these designs. Therefore I
strongly recommend paint or rubbed oil as a finish. I also rec-
ommend that heavy staining be avoided. In time the sun and
air will color the wood with a subtlety unmatched by anything
that comes from a can.

LIVING WITH SHAKER FURNITURE

There is an art to living with these creations. They won't be-
have like Formica, but will swell and move from time to time.
And they certainly will need occasional attention. Because

we are dealing with solid wood, every effort should be made
to place furnishings away from direct heat sources, such as
radiators and, especially, hot air outlets. Also, large cases
should not be pushed against baseboard heating elements
since, in addition to producing split wood, this will result in
inadequate heat circulation. If at all possible, the house should
be equipped with a humidifier in winter to keep the humidity
close to 50 percent. Remember, one reason two-hundred-year-
old antiques have survived is that they were used in houses
without central heating for the first one hundred and seventy
five years. Extremes in temperature and humidity will wreak
havoc with wood.

If your carefully finished table shows the marks of use, do not
despair. A wear mark here, a slight burn there, a dent where
one of the kids dropped a toy, surface scratches left by a pencil
used in doing homework, the vestige of a telltale ring made
two New Year’s Eves ago-all these emboss a tabletop giving it
warmth and charm and attesting to the life cycle of a family.
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MEASURED
DRAWINGS

The following 45 pieces of furniture are designed to be made in a small home
shop environment. What links all of these designs together, relative to their
construction, are that they all would be of utility in most homes and their
designs have grown out of the aesthetics of the Shaker communities of the
mid-19th century. In most cases, hardwoods, which are commonly available,
should be used for the sake of permanence, while pine might be substituted
in some of the casework. We indicate on each piece the number of board feet
it takes to build. Every effort has been made to create furniture objects using
solid wood joinery, avoiding plastic hardware, fixtures and other contempo-
rary shortcuts. The person crafting these pieces should bear in mind that
these are recommendations and they aren't necessarily sacrosanct. What is
important to adhere to is proportion. In the case of tables and chairs there
isn't much room for customization.

When this book was first written in the 1970s, every piece was made in
our shop pretty much by hand using some portable power tools and a few
stationary machines. As the years have passed, these designs haven't neces-
sarily changed, but the means of producing them has stayed abreast of 21st
century technology. Good design should not be made subservient to the
means of production, but rather the means of production should accommo-
date the design.

In updating this book, I have added thoughts and comments to many of
the projects. You will see these in italics with Zomis Notes. I hope the widsom
that comes with time proves beneficial.

In updating the projects with color photography there were a number of
cases were color photos were simply not available. In those cases we have
found like, or very similar furniture pieces that may have slight constructions
differences from those pictured in the original book, and in the accompany-
ing illustrations. I see the positive in this, giving us an opportunity to show
possible design variations, which I support whole-heartedly.

MEASURED DRAWINGS
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Small Handy Stool

The Shakers were fond of making small, portable stools to be
used with rocking chairs, high bed mattresses, reaching tall
cupboards and any place else where additional elevation is
required. The early Shakers upholstered these stools using
discarded carpeting. Dimensions can be changed, but keep the
proportions in scaling up or down. Legs should be trimmed
after wedges and glue has set.

MATERIALS
4 board feet of primary wood.
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Two-Stepper

The Shakers built one-, two-, three-, and even four-steppers for
use wherever a shelf, pegboard or niche was too high to reach.
This design began as a copy of an old one, but it underwent
dimensional changes to give it greater stability. It makes an
excellent library or kitchen step and doubles as a plant stand
and even mini-bookcase. This is a good design for trying out
dovetails and it assembles fairly easily.

TOM'S NOTES: To gain stability we now add 2" to the depth of
the sides (16%2") and reduce the overall height to 24". To make the
dovetailing easier; split the side panel in two, execute the dovetail-
ing then glue the two pieces together at the top of the arch using
glue and dowels or biscuits for added strength.

MATERIALS
7 board feet of primary wood.
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Boyker Bench

Ed Boyker worked his whole life as a finish carpenter in Port-
land, Maine. We worked together for fifteen years. He taught
us about the economy of movement only a #rze journeyman
understands. This was his work stool.

MATERIALS
10 board feet of primary wood, all %" thick.
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Candle Shelf

A number of these shelf designs were used by Shakers to hold
everything from candles to clay pipes to matches. This one is
ideal for a “hog scraper” candlestick.

TOM'S NOTES: [fit is to be used to hold matches or other small
objects add a simple front panel to the 3%2" front or change that
plane by lengthening or shortening the cyma curve on the sides.
Gluing the sides to the back can be adequate and needn't be
nailed, however, the end grain of the bottom shelf should be glued
and reinforced with brads. The back should be fitted to a slat at
the rear of the shelf and should be glued and screwed by counter-
sinking #2 screws.

MATERIALS
1 board feet of primary wood.

PHOTO BY NICOLE MARIE DESJARDINS/COLLECTION OF HANCOCK SHAKER VILLAGE.
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Hanging Shelves

This simple set of shelves can be hung from a hori-
zontal pegboard or mounted directly on a wall.

1t is simple to build and should provide an excel-
lent opportunity to cut rabbet and dado joints.

TOM'S NOTES: Az 26" wide, these shelves should
neither rock nor sag, however, if made much larger,
¥4" wood should be used and a 2" horizontal slat
should be attached under each inner shelf (as
shown in the photo). The mounting strip at the top
should be thin metal and should be finished at the
top in a workman-like fashion. Remember; if these
shelves are to carry a lot of weight they should be
screwed to wall studs behind the plaster (these are
16" on center in most houses).

MATERIALS
6 board feet of primary wood.

< 26"

1

double eyed metal mounting strip for attaching to wall

full length dadoes

full length rabbet\
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Mirror

Designed to be suspended from the Shaker pegboard, this mir-
ror has the added advantage of being adjustable. By lengthen-
ing or shortening the string in the hanger’s slot, the mirror can
be focused down or up. For an unblemished reflection, a plate
glass mirror should be used. If single strength glass is used,
add 5" to the wooden back. In fitting the back, leave space
from swelling and shrinkage. The miter joint can be feathered,
splined or lapped.

TOM'S NOTES: If the Shakers had plywood they would have
used it on the back — go ahead, be adaptive.

MATERIALS

3 board feet of primary wood
2 board feet secondary wood
plate glass mirror, 12%" x 21%"
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Wood Box

The clean lines of this box should make it at home wherever a
wood stove or fireplace is used. The 15" hinged portion in front
can be dropped when the level of the contents is sufficiently
reduced, making access to the lower portion all the easier. This
box is designed to take 18" or 36" logs. If your log dimensions
differ considerably, you may wish to alter the size of the box.
No rabbet joints in this box need be glued since the grain of
the front panel runs at right angles to the sides.

TOM'S NOTES: Remember; the expansion coefficient of wood is
considerable — boards get wider and narrower with changes in

humidity and temperature, they don’t get much longer or shorter.
Movement occurs when members are attached perpendicular to
one another.

MATERIALS
36 board feet of primary wood,
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Six-Board Blanket Chest

Americans of the nineteenth century would have called this a six-
board chest; we say blanket box. Their term is more descriptive,
since the box is literally made of six wide boards. Today, of course,
these boards have to be glued up to achieve the necessary widths. No
glue should be used at the joints in building the box. The grain direc-
tions are at right angles and the joint will only crack if glued. If pine is
used, the end cleat supporting the top should be made of hardwood.

TOM'S NOTES: These dimensions are somewhat arbitrary and can

be lengthened or shortened. A box using this architecture, but made

much wider, was used to hold grain. Even though lined in tin they all
exhibit joints chewed by mice. The plank sides are elevated and can

sport legs by employing a variety of cutout “arches” (half round, oval,
cyma, ‘'s” curves or even a Gothic arch).

MATERIALS
45 board feet of primary wood
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Common Bench

Strictly for utility, the bench in the illustration offers no back
support and is less than comfortable. Benches of this type
were used at the dining table and often found in workrooms.
Ours is painted and is placed out front next to the walkway in
summer and used for holding potted geraniums in our bed-
room in winter. It can be reduced to a 4' length without upset-
ting the proportions.

A smaller example (shown in the photograph) is outfitted
with a back and is in the collection of Shaker Community, Inc.,
Hancock, Massachusetts.

TOM'S NOTES: The center stretcher supports the nearly 5 foot
span. To help reduce the chance of a “sag’, put a slight camber (a
convex curve) on this member. To further overcome sag resulting
from extended use, or when adding over all length, use a milled
2x4 or heavier stock.

MATERIALS
13 board feet of primary wood
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Lap Desk

Long before computers the laptop desk
had many uses, both stationary and
portable. It's a perfect companion on a
modern kitchen counter. Note the use of

a piano hinge — an interesting touch.

MATERIALS

5 board feet using 4/4 wood dressed
down to %" thickness (all components on
this piece are designed to be a %" thick).
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Large Round Stand

The feet on this stand extend slightly beyond the edge of the
top to give it a stability not usually found in pedestal tables.
For greatest strength, mark out the legs on the raw stock so
that the grain runs from one extreme point to another. The
legs should be attached by careful gluing. When placing the
top on the brace, make sure the grain of the top is at right
angles to the grain of the brace.

TOM'S NOTES: We've been making this table for nearly 40
years and have discovered that adding a thin brass plate under
the post at the intersection of the legs adds great strength to the
French dovetails.

MATERIALS
7 board feet of primary wood
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Small Round Stand

Everything about this pedestal table suggests twentieth-century
authorship, yet one very much like it was built around 1830. Fit-
ting the legs to the shaft is done by first cutting the male portion
of the dovetail joint. This is then scribed onto the bottom of
the pedestal and the slot is cut with backsaw and chisel. Pro-
ceed slowly to achieve a close fit. If a leg is too loose in the slot,
a new one should be made with a slightly heavier dovetail.

TOM'S NOTES: The same metal plate as described in the previ-
ous project can be used here as well. Maintaining these propor-
tions is essential when changing scales. This lovely design can
easily morph into a clumsy iteration.

MATERIALS
6 board feet of primary wood
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Hanging Cupboard

This design started out half the size and with a single board
door. Improvements have resulted in this set of shelves that
will be useful in a bathroom or in the kitchen to hold anything
from soap to soup. It, too, can be hung on a pegboard or sim-
ply on a finish nail almost any place. Note that the photo offers
an image of a flat-panel door, while the illustration offers a

raised panel.

TOM'S NOTES: A nail or screw should be driven into the wall on
the hinged side to prevent tilting when the door opens. The top
and bottom should mirror one another. As in most frame-and-
panel design the side stiles should run from top to bottom while
the horizontal rail is fitted between.

MATERIALS
9 board feet of primary wood
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Long Bookcase

In dimensioning a low bookcase, check window sill heights.
We build these with a floating panel back but solid slats will
work fine. All four interior shelves are adjustable using /" shelf
pins. The top and bottom moulding should be a mirror image
of one another.

MATERIALS
45 board feet of primary wood
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Vertical Bookcase

Where floor space is at a premium, a vertical bookcase offers
great storage. To a three-year-old, this case has all the aspects
of aladder and he/she may be inclined to climb it. Therefore,
I urge that the back be screwed to a wall stud, which is estab-
lished typically 16" on center. Note: For structural reasons, the
waist shelf is not moveable.

MATERIALS
45 board feet of primary wood
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Four-Door & Drawer Side Chest

Where more free-standing cupboard space and less drawer TOM'S NOTES: All three 60" side chests shown on the following
space are required, this low chest may well be the answer. In pages embrace the same case architecture (dovetailed corners

an apartment or other setting, having limited space makes this supporting mitered mouldings). We use French dovetails where

a superb side piece. If desired, the interior shelf can be made the female runs the length of the side moulding and three short
adjustable by adding extra cleats. males are screwed to the case side. A simpler solution would be to

glue and screw the moulding at the miter and “loosely” brad the
rest without glue. Remember expansion/contraction.

MATERIALS
38 board feet of primary wood
40 board feet of secondary wood
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Six-Drawer Side Chest

What we call the side chest had its origin in the work counter of
a weaving room in New Lebanon. By slightly changing a few di-
mensions this six-drawer chest emerged. Since these dimensions
resulted in such a useful and usually satisfying cabinet space,
we decided to experiment with different drawer configurations
and even added a door. Hence, the following side chest com-
bination. If relatively deep drawer space is required, then the
six-drawer side chest is the answer.

TOM'S NOTES: All case backs should either be vertical shiplap
or tongue and grooved. Do not glue the backs, but rather allow
for expansion/contraction.

MATERIALS
36 board feet of primary wood
40 board feet of secondary wood

EIGHT DRAWER CONFIGURATION
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Four-Door Side Chest

When used as a sideboard in a dining room, the four-door side MATERIALS

chest provides ample space for storing tablecloths, napkins, 41 board feet of primary wood
flatware or all sorts of dining items, and by removing a shelf it 76 board feet of secondary wood
still provides space for storing fairly tall objects which would

not comfortably fit in a drawer. We know of several that are

used to house beverage bottles, mixers and sundry items. As

a bedroom chest the uses are limitless. Hats, shoes, even ski

boots can go into the taller portion.
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Pewter Cupboard

No doubt eyebrows will raise because this pewter cupboard

is pictured in a book on Shaker style. Strictly speaking, it does
not belong in this genre since it is designed to display china,
pewter and glassware — and “display” was categorically dis-
approved of in Shaker doctrine. Nevertheless, we encourage
this slight frivolity and include the design anyway. A cupboard
very much like this is included in the Sturbridge collection

and another in Springfield, Massachusetts. The C-scroll seems
to have been popular with the early New Englanders and has
found a delightful expression in this piece. The cupboard door
is shown with the raised panel (in the illustration), and also in
the simple board-and-batten style and is entirely optional. This
piece looks best in dark red, blue or green and also in natural
pine or cherry. If you haven't enough wide boards to build the
back in three pieces, glue them up so as to use only two beaded
joints. Also, note the use of butterfly hinges and base moulding.

TOM'S NOTES: The base moulding shown in the photo is option-
al but the upper cove is essential and can be made more robust.
Back boards should not reach the floor but terminate at the lower
inside bottom shelf.

MATERIALS
70 board feet of primary wood
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Dr. White’s Chest

If T could only have one piece of fur-
niture to hold all my belongings, this
would be my choice. Between the seven
drawers and cupboard shelves there is
adequate space to house everything I
could ever need. If it couldn't fit in Dr.
White's Chest, I wouldn't need it. This is
the heaviest piece in the collection. We
build this chest with an optional hidden
compartment — but if we drew it, then
it would no longer be hidden.

TOM'S NOTES: Experience has taught
us that the supporting drawer dividers
should slide into the case sides from the
rear. Once in place half dovetails can be
inlet into the edges of the face frame and
glued to the leading edges of the drawer
dividers. A hint on the secret compart-
ment: why do you suppose the board sep-
arating the doors is so wide? Look closely
at the illustration on page 117.

MATERIALS
70 board feet of primary wood
150 board feet of secondary wood
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//\ Side frame of chest in one piece

Frame parts are
mortised, tenoned
/4" x 1 /8" dado 3/a" x 2" drawer spacer guide  and pinned

Grooves and dust panels, ~—
bottom frame only

3/2" applied frame
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Five-Drawer Chest

Having experimented with a number of sizes and proportions,
we feel that this chest of drawers represents an ideal form. The
lower drawer can take bulky sweaters, even a coat in storage,
while the top drawers are not so deep as to lose small items in
dark recesses. Notice that the chest is designed without an ap-
plied face, which greatly simplifies construction. Remember, do
not firmly glue drawer dividers or mouldings to sides; rather,
use brads to avoid checking in winter. The plain lines of this
piece accentuate the activity of the top dovetails, which make
a delightful visual discovery.

TOM'S NOTES: The chests drawn on the following pages show
lipped drawer fronts. By extending the lip on three edges, one
covers the seams and hides loose fitting drawers. Flush fronts, (as
shown in the photo below) appear cleaner in line, but must be fit
with greater care to allow for a nickel fit in winter and a dime fit
in summer. The choice is yours.

MATERIALS
30 board feet of primary wood
40 board feet of primary wood
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The chest pictures at left
is a slimmed-down, verti-
cal option to that drawn
at right, showing that this
piece can be adapted to
fit your space needs.
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Ten-Drawer Chest

Most people who see the ten-drawer chest for the first time
think it's made for a basketball player. It isn't really. With a
step stool the average adult can get to the top of things, while
the child will view the top drawers as totally inaccessible. And
this is one reason for its design — the top drawers are private
spaces. If you like cutting dovetails, you'll love building this
chest with it'’s two hundred or so dovetails.

TOM'S NOTES: These drawers are graduated in %" intervals,
while the preceding Five-drawer chest is laid out in two-inch grad-
uations. When a 6, 7, 8 or 9 drawer chest is desired, decide which
interval is most appropriate — the only requirement is that they be
equal in dimension.

MATERIALS
60 board feet of primary wood
124 board feet of primary wood
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Canterbury Cupboard

The Shakers were masters at dividing space and repeating MATERIALS (Lower Section)
patterns. They fashioned rhythm, musical rest and crescendo 50 board feet of primary wood
in two-dimensional space. This elaborate set of drawers is 10 board feet of secondary wood

exuberant in its simplicity. It is comprised of an upper and
lower section, that can be separated and used independently.
The photo below shows both pieces in use. The illustrations at
right are for the lower section. The next page includes illustra-
tions for the upper section.
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Canterbury Three-Quarter Cupboard

The upper cabinet of the Canterbury Cupboard is shown here
with lipped drawers, this case can also sport flush drawers for
a more contemporary look.

MATERIALS (Upper Section)
50 board feet of primary wood
10 board feet of secondary wood
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Trestle Table

The oldest known American-made table in the United States
is a one-board, sixteen-inch-wide trestle table now housed in

the American Wing of the Metropolitan Museum in New York.

This concept of a removable board on a double or triple ped-
estal base has its origin in medieval times. The trestle dining
table is clearly one of the oldest and simplest furniture forms
in existence. It was the Shakers who, with a number of trestle
designs, brought this form to the level of an art. Ours, a com-
posite of several designs, has proven popular in both the din-
ing room and kitchen. The table can be extended to eight feet
by adding two feet in length to the top and center stretcher. If
more width is needed, as much as three or four inches can be
added, but no more, since the brace and leg components can-
not take too great a stress. Furthermore, the table looks best
with a long, slender top.

TOM'S NOTES: One advantage to building the same piece many
times over the years is that one learns where design weaknesses
are revealed through sustained use. Both the upper and lower leg
post joints are under considerable stress due the “moment” forced
upon them. Therefore, it would be wise to fox wedge the tenons

if they are to be blind or better yet, through-tenon them and add
horizontal wedges to tighten them in the mortise. In time they
may loosen and can be re-wedged like a hammer or axe handle.

MATERIALS
42 board feet of primary wood

The trestle table shown
here is a more contem-
porary adaptation we
offer that includes wiring
access through the leg
columns.

BREAD BOARD ENDS
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Trestle Table Mortise and Tenon Options

THROUGH MORTISE & TENON,
GLUED & WEDGED

THROUGH MORTISE & TENON,
KEYED

DM s

w)’w

THROUGH MORTISE & TENON,
BOLT & NUT
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A six-foot trestle table can be moved from
room to room and up and down stairs with
little effort. It can be made in one monolithic
form using a through mortise-and-tenon
with glue and wedges at the upper leg joint.
If, however, one extends the table to eight
feet, or wishes greater mobility, removable
legs can be made by using either the keyed
tenon or a pair of common bed bolts. If prop-
erly done, all three systems will result in a
stable base which should not tip or rock with
reasonable use.




Trestle Coffee Table

There were no low coffee tables in the eighteenth and nine-
teenth centuries. The tea tables that did exist were quite high
and not intended for use in front of a couch or in the center

of a living room conversation area. This design is a miniature
trestle table, altogether at home as a low table for serving coffee,
cheese, or whatever. The height can be adjusted up or down by
a few inches to best match the seating it is intended for.

TOM'S NOTES: Because this table top is only two feet wide it
need not have breadboard ends although they add a certain
charm to the form.

MATERIALS
24 board feet of primary wood
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Trestle Table Desk

A desk need not be a massive, cuambersome affair with tiers of
drawers. If storage can be arranged in filing cabinets or else-
where, the trestle table form makes a light, informal, totally use-
ful working table or desk. The two shallow drawers in the desk
illustrated at right offer sufficient room for a small assortment
of paper and writing materials. We use this table in our kitchen
where the drawers house napkins and several sets of place mats.
Lest you think weTe stretching the concept of the trestle table
too far, the smaller table shown below is a reproduction of a
desk attributed to the Shaker community at Harvard, Massa-
chusetts, and is believed to have been used as a work table, side
table or writing desk.

TOM'S NOTES: The shallow drawers should slide easily — if
they bind, loosen them and add bees wax or paraffin to the side
grooves. Also, when screwing the top to the mounting boards,
ovalize holes to allow for expansion/contraction.

MATERIALS
44 board feet of primary wood
16 board feet of secondary wood
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Square End Table

The graceful tapered leg terminating in a %" tip gives this
table a lightness quite remarkable. It makes a perfect reading
stand or a useful table next to a bed. This project offers a good
excercise in the use of mortise-and-tenon joinery, as well as

drawer construction.

TOM'S NOTES: The 272" height is a perfect match for a reading
chair or a posted bed.

MATERIALS
8 board feet of primary wood.
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Round Extension Table

The Shakers did not build an extension table, so far as I know.
They didn't live in apartments as many of us do today, and they
usually dined at much larger, permanently situated tables. This
table is ideal for four people, and six can squeeze in without
the leaf. With the eighteen-inch leaf in place the table opens to
five-and-a-half feet overall and is perfect for six, but it can ac-
commodate seven or eight in a pinch. The only difficult part in
this design is the extension glide, which must be built so that it
slides open and closes without undue friction. Paraffin wax or,
better, silicone spray will facilitate a free movement.

TOM'S NOTES: If you don't want to make the extension glides
they can be purchased from Osborne Wood Products (www.os-
bornewood.com). Table closers are now available in other styles
as well. We now add 1V2" thick corner blocks to reinforce the
apron/leg joint (two screws into each apron — its not necessary
to screw into the leg).

MATERIALS

38 board feet of primary wood
4 board feet of secondary wood
1 adjustable table leaf lock
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Harvest Table

Of all dropleaf designs, this one is clearly the
most serviceable, for it is designed to take
side chairs under the table with the leaves
down. This makes it possible to store the
table and eight chairs within a space measur-
ing 28" x 88" — perfect where space is at a
premium. The design is one of simlicity and
grace and can be made from four- to eight-
feet long. Remember, however, that for a table
setting you should allow 24".

TOM'S NOTES: It would be wise to build a
test hinge joint making sure the leaf is tight
when either up or down, then transfer the
dimensions to the actual table.

MATERIALS
38 board feet of primary wood
6 —1" table leaf hinges
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Splay-Leg Dropleaf Table

As an occasional table which can also be used to seat four TOM'S NOTES: Made longer; this table can be used as a “Parsons
(in something less than luxury), this table is ideal. The splay Table” to sit behind a couch or as a glove table in an entry hall.

is achieved by cutting tenon shoulders at a slight angle. This

same angle must be repeated in cutting the leaf-support spin- MATERIALS

ner slot so that the support swings out in a horizontal posi- 22 board feet of primary wood

tion. The spinner, too, is pinned at a slight angle. 4 - 1" steel table hinges
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Stretcher Table

The double urn and rings on the legs may place this table
outside of Shaker form. Also called a tavern table, this design
offers stability and pleasant proportions. As a desk it is ideal.
Most tables of this sort had four stretchers running from leg-
to-leg. Althought this adds strength, it precludes passing a
chair beneath the table on all four sides. By replacing the two
side stretchers with a single center stretcher, side chairs can
be accommodated.

TOM'S NOTES: An alternate leg shape would be a straight
Sfour sided 3" x 3" with V2" chamfers on all four sides. They can
be stopped at the upper and lower sections where apron and

stretcher are fitted.

MATERIALS
35 board feet of primary wood
5 board feet of secondary wood
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Small Writing Desk

Also known as a slant-top desk, this design incorporates the
best elements of a slant-top desk with the best elements of a
writing table. It is altogether practical and pleasing to the eye.
The most difficult aspect is building and installing the hinged
writing surface. Care must be taken in breadboarding and lev-
eling, since any warp will result in a less-than-even fit on the
case. Although intricate in detail, this piece, when finished, is
well worth the effort.

TOM'S NOTES: We used to call this the Lady's Desk, but we have
since corrected our linguistic insensitivity.

MATERIALS

50 board feet of primary wood
9 board feet of secondary wood
Polished brass hinges and lock
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Chair Table

Chair tables were a popular form in the nineteenth century,
and it appears that the Shakers not only were familiar with
them but also built them for their own use. The great advan-
tage of this style is the ability to store it when not in use. With
the top tilted up, the base becomes a functional, if uncomfort-
able, chair with drawer included.

The chair shown below is a version simplified from that in
the illustrations by using slab sides rather than the frame and
raised-panel sides.

TOM'S NOTES: A round top exceeding five feet in diameter is
pushing the design a bit far. Remember also to ovalize the screw
holes in the supporting battens to allow for movement in the top.

MATERIALS
58 board feet of primary wood
9 board feet of secondary wood
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Sewing Desk

Almost a miniature, the sewing desk offers six drawers for

a wide range of uses. It is actually a set of flush-front draw-
ers with an open work shelf at the top. The version shown in
the photo below was built from butternut, with black walnut
knobs by Andrew Hunt of Sudbury, Ontario in Canada.

MATERIALS
28 board feet of primary wood
35 board feet of secondary wood
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Blanket Box with Drawers

The use of rabbeted joints makes this a fairly easy case to
build. The drawer construction is the same as in the other case
pieces and should present no obstacle. Notice that the grain
direction of the front and back boards runs at right angles to
the grain direction in the side boards. This will result in dimen-
sional change as great as %16" from winter to summer. Do not
glue these joints, use either finish nails, old-fashioned rosehead
nails, or screws.

TOM'S NOTES: The sides are rabbeted at the rear joint to cover
the back boards, while the front is cut to receive the side boards
leaving it extended uninterrupted from side to side. We line the
bottom of our blanket chests with aromatic cedar.

MATERIALS
34 board feet of primary wood
32 board feet of secondary wood
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Four-Slat L.adderback Chair

For lightness 14" hardwood dowels are used in the legs. To
turn the back legs, chuck a 42" length into a lathe and tape one
end from about 18" in toward the end and turn the finial (see
full-size detail). When the legs are turned, cut four 134" slots in
line, entering about %". Front and rear legs are then bored from
1" stretchers at a depth of %". The back slats are cut to shape and
steamed in a steambox and bent on a clamping jig using two C-
clamps. When dry, they are fitted to the slots in the rear legs. All
sockets are glued and pegged with /6" dowels. The version shown
below is from the Pleasant Hill Shaker Community in Kentucky.

Chair seats can be made of cloth fabric, splint or rush. Chair
rush and directions for weaving can be ordered from many
woodworking supply locations. Fabric tape can be obtained
from Shaker Workshops (shakerworkshops.com). Tenons
should be shaped into the ends of these slightly bulbous rungs.

MATERIALS

3-48" x 1%4" dowels

6 - 36" x %" dowels

1 board foot hardwood of choice
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Armless Rocking Chair

The armless rocker was popular with Shakers, and many can
be found in museum collections today. A hundred and fifty
years ago this rocker, called a slipper chair, was used in the
bedroom for dressing. To guarantee a good alignment, slots for
the ash rockers should be cut after the chair is assembled. The
rockers should be fitted so that the chair sets fairly straight
when not in use. The rocker shown below is a three-slat ver-
sion from the Pleasant Hill Shaker Community in Kentucky.

Chair seat fabric tape and directions for weaving can be or-
dered from Shaker Workshops (shakerworkshops.com).

MATERIALS

3 -48" x 1¥4" hardwood dowels

6 - 36" x %" dowels

1 board foot hardwood of choice
2 board feet white ash
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Studio Stool

Commonly called a tractor seat, this stool performs well at any
work surface. The following heights should be followed:

42" Transaction counter — 31" stool
36" Kitchen counter — 27" stool

32" Bathroom vanity — 24" stool
30" Desk — 18" stool

24" Milk cow — 12" stool

In changing overall stool seat heights, do not change position
of rungs.

MATERIALS

6 board feet of primary wood for the seat
10 linear feet of 7" ash dowels,

or 4 pieces of 2" x 2" x 36" ash
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Katahdin Chairs

You know, of course, Shaker chairs are beautiful to look at but
less than comfortable. To spend more than fifteen minutes at
the table, I suggest offering lumbar support and the shift of the
center of gravity as shown in these chairs. For the side-chair
variation, simply leave the arms off.

MATERIALS
12 board feet of 8/4 primary wood
8 board feet of 4/4 primary wood

158 CHAPTER FIVE



BACK RAIL DETAILS

T

/16"

~¥

/32" /35" N
!
¢ flaw [
3/4" "he" £
72574 N
N 24"
S
< 16"
39 3/4"
= ¢ X
| 2" « 1" >
?
271y YL
2 1,1
e 37 s
1 T" /30"
/32" 32
3/8"
SIDE RAIL DETAILS 32 11/6"
A A L Y
o] \
< 175577 >
197/ /4" wide x 1 /2" long
x 13/16" deep mortises
arm
28 316"
arm 3/3" wide x 1 3/4" long
18" x 13/16” deep mortise
support | P
>x 1 .
J{[ B \
5]
23 316"
3/s" wide x 1 3/4” long x '3/16" deep mortises
17 a" ?\\
13/4"
I 4
7/16"\:\|\
LEG DETAILS
15 13/32"
L/ Y VYV

l¢

MEASURED DRAWINGS

159



Deacon’s Bench

What distinguishes this bench from the Shaker settee of the
nineteenth century is the use of the arched leg supports. The
inspiration for the supports is the ship's knee, a diagonal sup-
port made from a naturally-bent tree member (usually where
a limb grows out of the trunk). Made of hackmatack or oak,
ship's knees gave considerable support to crucial joints. Our
“knee” derives its strength from wood lamination. Five pieces
glued under pressure in a form provide unbelievable strength.
Two forms, a male and female, are cut in the shape of an arch
and five 5" x %" x 24" strips are glued together using five or
six clamps for pressure. Once set up, this becomes almost
unbreakable. Notice, too, that the legs are fastened to the seat
with glue and wedged similarly to an ax handle. Use maple in
the legs and hickory or ash in the back spindles.

As you will have noted, the length is adjustable, and a longer
bench is made possible with the addition of a third pair of legs.

TOM'S NOTES: The spindles can be shouldered at their thick
end and driven into sockets that do not go all the way through the
seat or they can be V2" or %3 cylinder-shaped and can be driven
through the hole from the underside of the seat. If you elect this
approach you should glue the socket and drive a wedge flush into
the spindle to tighten the joint. The upper end of the spindles can
be left to “float’”. If the bench is to sport only four legs, they should
be splayed out on each side about 3° from vertical.

MATERIALS

21 board feet of primary wood

4 board feet of rock maple

30 lineal feet of %2" square ash stock
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Low-Post Bed

This design can be used for queen- full-, and twin-size mat-
tresses and box springs. Mattresses and springs come standard
sized (twin: 39" x 74", full: 54" x 74", queen: 60" x 80"), but since
they vary according to manufacturer, they should be measured
before cutting the rails. The footboard and headboard are
permanently joined with pegged mortise and tenons while the
side rails are removable. The bed can be taken down by simply
removing the four bed bolts. The mattress hangers are cut
from 4" x 4" angle iron and should be attached to the inside

of the side rails in order to hold the box springs. Since most
modern mattresses and box springs combine to a 14"-height
overall, the hangers are placed at the very lowest edge of the
rail. If your mattress and springs are shallow, then obviously
the hanger should be raised accordingly.

TOM'S NOTES: Also called the Hired Hands’' Bed, this low posted
bed fit under the eaves in the attic. Originally they consisted of a
simple mattress on a woven rope_foundation. The version in the
photo has replaced that foundation with a slatted platform more
common today. Other differences between the drawn and photo-
graphed versions include the shape of the posts, the design of the
headboard, and the traditional casters shown in the illustrations.
The casters can be oriented to allow the bed to roll either side-
ways or front-to-back.

MATERIALS

28 board feet of primary wood
4 — 7" bed bolts

6 — Y4" x 4" x 2" angle irons

162 CHAPTER FIVE



O

MEASURED DRAWINGS

< 42" >
2 /a" <—>| 4" |
17" 9" ‘\
. . round
Head board is 3/4" thick
A
2" bEVGj
Pegs
—x— A Boltand nut  F/\-
¥ \
9" 9 1/5" square
All rails are 1 /2" thick l
9" Head and foot boards are round
mortised, tenoned and glued.
1 /4" Side rails are held by removable
— 2 /a" nut and bolt.
K 13/," 2" x 23"
215" hardwood wheel
on 3/s" peg
79" >
70
I
l J 27 10"
Bolt drilled through leg into rail. Six heavy angle irons
Countersunk nut fits into 1" hole drilled screwed to inside of rails
into inner side of rail. as mattress supports 9"
—%—
CHECK MATTRESS AND SPRING SIZE BEFORE STARTING
24"




Tall Clock

The term, “tall clock” was used throughout the eighteenth and
early nineteenth centuries to describe this class of standing
clocks. It was not until a song of 1850 or so, titled, “My Grand-
father’s Clock;” became popular that the clock was renamed.
To the shakers, and particularly to Brother Benjamin Youngs,
the tall case clock was an excellent form, in that it provided
adequate room for a heavy weight to drop a sufficient distance
to drive the clock a full week. Most Shaker tall clocks were
extremely clean in design, having absolutely no ornament.
This clock design is based on one pictured in an Edward and
Faith Andrews photograph shown in their book Shaker Furni-
ture (1937). It is built in pine and painted a dark red. It has an
eight-day weight-driven silent movement.

TOM'S NOTES: Since building our first tall clock, the Twenty-
first Century has brought us the quartz movement. Though lack-
ing purity, an inexpensive quartz movement is easily attached to
the back of the clocks dial. Even a faux pendulum movement that
actually ticks can be obtained from a number of sources. If the
clock is to stand on carpeting, it should be attached to the wall
for safety’s sake.

MATERIALS

27 board feet of primary wood

10 board feet of secondary wood

9" paper dial

8-day, weight-driven, 29" pendulum, silent movement with
plain hands

Clock movements available through Clockworks:
www.clockworks.com
800-381-7458
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Square-Face
Wall Clock

Being time-conscious people, the Shakers had a keen interest
in clocks of all sorts, though personal watches were frowned
upon. Among the most inventive clockmakers were Benjamin
and Isaac Youngs, and their clocks are true collector's items
today. This wall clock is designed from a prototype built by
Isaac Youngs and used in the Canterbury Community in New
Hampshire. Like the tall clock, the dial is made of %" plywood
covered in a good-quality coated paper upon which the nu-
merals have been drawn in India ink.

MATERIALS

9 board feet of primary wood

2 small brass hooks

1-7" paper dial

1 - eight-day, spring driven, pendulum movement

Clock movements available through Clockworks:
www.clockworks.com
800-381-7458
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Round-Face
Wall Clock

We designed this clock as a simple
version of the Shaker wall unit. It is
with some embarrassment that we
admit to employing a battery powered
quartz movement with faux pendulum.
It even ticks! The version here is in
tiger maple, but the piece can be built
from any number of figured woods to
complement the simple design. The
kerfs shown on the inner spacer in the
illustration allow for the expansion and
contraction of the single board face
element to acclimate without cracking.
The clock front and sides are %" mate-
rial, the top and bottom are %" material
and the back is %4".

MATERIALS

9 board feet of primary wood

2 small brass hooks

1 - 7" paper dial

1 - eight-day, spring driven, pendulum
movement

Clock movements available through
Clockworks:

www.clockworks.com

800-381-7458
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Shaker Pegboard

In new construction, if real plaster is used, pegboards can be
mounted directly on the rock lathe and be recessed as pictured
in drawings 1 and 2. This method corresponds to the way hori-
zontal pegboards and chair rails were installed years ago. If dry-
wall construction is used, or if the board is to be applied to an
existing wall, then the simplest method is surface mounting (3).
It is best to paint or finish the boards before they are installed.
Nail or screw holes should be filled and painted over. When

possible, run the board completely around the room, even if por-
tions will never be used. This gives the boards an architectural
quality and brings together doors, windows and other open-
ings. We usually mount the pegs before installing, and after

the board has been painted. The pegs are treated in linseed

oil only. Ordinarily, in a room having an eight-foot ceiling, the
board should be mounted about 78" high. Remember to place
pegs where clocks, mirrors and pictures are to be hung.
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Bibliography

The bibliography below is maintained as published in the
original edition of How to Build Shaker Furniture. Some of these
books are still in print by other publishers, while others can
still be found for sale as collectibles. We felt it appropriate to
leave the list as original, as these are the books that were inspi-
rational to Tom at that time.
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Suppliers

Adria Toolworks
604-710-5748
adriatools.com
Woodworking Tools

Anderson Planes
736-241-0138
andersonplanes.com
Woodworking Planes

Antique Used Tools
360) 452-2292
antique-used-tools.com
Vintage Hand Tools

Bench Crafted
benchcrafted.com
Workbench Hardware

Ron Brese Planes
706-647-8082
breseplane.com
Woodworking Planes

Bridge City Tools
800-253-3332
bridgecitytools.com
Woodworking Hand Tools

Di Legno Woodshop Supply
877-208-4298

dlws.com

Mallets, Marking gauges, Knives

E.C. Emmerich Planes
800-724-7758
ecemmerich.com
Woodworking Planes

Hock Tools

888-282-5233
hocktools.com
Woodworking Blades & Tools

Lee Valley Tools, LTD.
800-871-8158 (U.S.)
800-267-8767 (Canada)
leevalley.com
Woodworking Tools

Lie-Nielsen Toolworks
800-327-2520
lie-nielsen.com
Woodworking Tools

Mason & Sullivan Clock Kits
800-381-7458

clockworks.com

Project Supplies

McFeeley's
519-733-0416
mcfeelys.com
Woodworking Screws

Medallion Toolworks
905-465-3799
medalliontoolworks.com
Custom Hand Saws

0ld Street Tool, Inc.
479-981-3688
planemaker.com
Woodworking Planes

Ontario Adhesives
519-733-0416
ontarioadhesives.ca
Super-Phatic Glue

Rockler Woodworking
800-279-4441
rockler.com
Woodworking Tools

Shaker Workshops
978-827-9900
shakerworkshops.com
Project Supplies

Tremont Nail Company
800-835-0121
tremontnail.com

Cut Nails

Tools for Working Wood
800-426-4613
toolsforworkingwood.com
Woodworking Tools

Vintage Saws
vintagesaws.com
Vintage Hand Tools

Wenzloff & Sons
503-359-5255
wenzloffandsones.com
Custom Hand Saws

Woodcraft Supply
800-535-4482
woodcraft.com
Woodworking Tools
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Ideas. Instruction. Inspiration.

These and other great Popular Woodworking products are available

at your local bookstore, woodworking store or online supplier.

WORKBENCHES

BY CHRISTOPHER SCHWARZ
Workbenches uses historical
records of the 18th and 19th
centuries and breathes new life
into traditional bench designs that
are simpler than modern benches,
easier to build and perfect for both
power and hand tools.

hardcover ® 144 pages

THE WORKBENCH
DESIGN BOOK

BY CHRISTOPHER SCHWARZ
Which workbench should you

build? This book explores centuries

of workbench history to separate
the enduring bench designs from
the bad ones. Includes nine plans
for shop-tested workbenches and
makeovers of 10 other bench
designs.The latest information on
vises and other bench hardware.

hardcovere 144 pages

POPULAR WOODWORKING
MAGAZINE

Whether learning a new hobby
or perfecting your craft, Popular
Woodworking Magazine has
expert information to teach the
skill, not just the project. Find
the latest issue on newsstands,
or order online at www.
popularwoodworking.com.

THE WORKBENCH DVD

BY CHRISTOPHER SCHWARZ

Chris Schwarz demonstrates

various strategies for holding

the workpiece for essential

tasks, by designing or modifying

a workbench for efficient use.

40 Minutes, DVD. Lie-Nielsen

Toolworks Productions, 2008
Purchase online at

' shopwoodworking.com

- DVD

Visit www.popularwoodworking.com to see more woodworking information by the experts.

A woodworking education can
come in many forms, including
books, magazines, videos and
community feedback. At Popular
Woodworking we've got them
all. Visit our website at www.
popularwoodworking.com to
follow our blogs, read about the
newest tools and books and join
our community. We want to know
what you're building.

Sign up to receive our weekly newsletter at http://popularwoodworking.com/newsletters/


http://www.popularwoodworking.com
http://www.popularwoodworking.com
http://www.popularwoodworking.com
http://www.popularwoodworking.com
http://www.popularwoodworking.com
http://popularwoodworking.com/newsletters/

WOODWORKING

The Shakers produced many incredible furniture objects that we continue
to venerate today. For the woodworker the fascination is often rooted in the
essential simplicity of the work. Interest in Shaker design is as strong today
as it was when the first editon of this book was published in 1977, possibly
stronger. This ongoing interest is the direct result of the inherent beauty of

Shaker design — beauty that stems not only from form, but from superb

workmanship, a commitment to utility and a total understanding of material.

35313765334

US $24.99
WO0714 (CAN $25.99)

ISBN-13: 978-1-4403-1304-2
ISBN-10: 1-4403-1304-0
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