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Introduction

or me design is the most exciting

aspect of woodworking, whether I'm

working in a traditional mode and
trying to get the details right, or attempting
to make a piece no one has ever seen before.
['ve learned not to skimp on the process. Fine
woodworkers face a cruel irony: Those who
make things to last a lifetime have a lifetime
to live with their mistakes.

This book brings together Fine Wood-
working magazine’s most trusted voices on
furniture design, experts who will show
you in a few pages what it took them years
to work out. They’ll guide you through the
whole process, from finding inspiration, to
using sketches and models, to getting the
construction details right, so your furniture
will remain strong, stylish, and useful for
generations to come. This is a book you
will return to again and again.

To kick things off, I'll offer three of my
favorite tips. When editors sit down with
submissions to the Readers Gallery in the
magazine, or judge furniture shows around
the country, you'd be surprised at how
similar the conversations are, and how often
they touch on the following issues.

Tip one is to make your furniture look
handmade, as opposed to factory-made.
Factories have to rush; you don't. Take the
time to choose your boards carefully, and
be thoughtful about grain and figure; the

wood itself can make or break the look
of a project. Factories also oversand, or
sand crudely, dubbing over crisp edges and
details. And they love router bits, which
offer a quick way to make things look
“fancy.” So be careful how you use your
router. Big roundovers are usually a bad
idea. Think twice about all those flutes and
ogees. Do they clash with the period or
style of the piece?

Tip two is to keep things in propor-
tion. Are the legs too thick for the piece?
Consider everything: tabletop overhang,
width of an apron, sizes of rails and stiles,
shapes made by doors and drawers. And
ask yourself if the details—inlay, moldings,
pulls—are in proportion too. Many a piece
has gone astray with a thick racing stripe of
stringing or banding. Sketches, models, and
small mockups are your friends here.

Tip three is not to overdo contrast. The
exotic, intoxicating variety of woods has
seduced many a craftsman. If the contrast-
ing area is large, such as a door panel, make
the difference subtle—think curly cherry
with regular cherry. If the contrasting mate-
rial is extreme, use it in small doses—beads,
wedges, pulls?

Now on to the experts. They’ll take it
from here.

—Asa Christiana, Editor of

Fine Woodworking



Designing Furniture:
A Survival Guide

esigning a piece of furniture
should be fun, not intimidating.
Yet I know woodworkers who
think nothing of building complicated
Jjigs or mastering difficult finishes but feel
lost when it comes to designing a piece of
furniture truly their own.
The most important thing you can do is

to train your eye. Look at furniture you like.

Look in books, or go to museums, galleries,
and new or antique furniture stores.
Discover what appeals to you and why.
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Absorb ideas from the past and synthesize
them into your own vision. Jot down your
discoveries as you make them. Measure the
back of a particularly comfortable chair or
the height of the seat. Keep a sketchbook of
mspiring ideas; you never know how you
might use some detail or rough sketch later.

Gaining confidence as a designer is more
subtle than, say, learning to cut dovetails, but
it’s just another skill. I'll give you the loose
process I follow when designing furniture
and some tools and techniques that will

help you along the way.

BY GARRETT HACK

WHERE TO START. Furniture
design books and architectural
standard guides are good places
to look for practical measure-
ments based on average body
types and ergonomic factors.




DESIGNING A BLANKET CHEST.

Hack works out proportions and
details in his sketchbook before
moving on to full-size drawings.
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Start with What You Know

A good place to start a design is with the
givens—there are always some. Say you're
designing a piece with drawers. What are
you going to store and how much space
does it take up? This might mean measur-
ing a stack of sweaters or sizing up par-
ticularly useful drawers you already use. If
you're designing a table, consider whether
it will be used next to a sofa or a bed or
worked at while standing or sitting. How
large does the top need to be?

Architectural Graphic Standards (John Wiley
& Sons, 2000) is one place to get the starting
points for a design. This book gives practical
dimensions for a wide range of furniture.

Work Out the Lines
and Proportions

Now, armed with (or saddled with, depend-
ing on how you look at it) the practical
dimensions, work on the overall propor-
tions and lines of the piece. Proportion is
the size relationship of the parts. It’s the
width of a table compared with its length
or the height of each drawer face compared
with the ones above and below it. But don’t
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think only about the proportions of parts

you can see; the negative spaces formed
between the parts are also important. Tables
and chairs create lots of negative spaces, in-
teresting ones that can mirror and reinforce
the positive, as is the case with the shapely
curved back splats of 18th-century chairs.
Avoid the tiresome stock lumberyard
dimensions of % in., 1% in., and 3% in.
for door rails and stiles, dividers between
drawers, table aprons, and other highly
visible parts. A variety of sizes and propor-
tions is the most visually stimulating.

Drawings and Mock-Ups

Typically I make lots of small sketches to
get a sense of my design before making ac-
curate full-scale drawings. Drafting full scale
is always best for working out the shape of
curves, details, or tricky joinery, and for rec-
ognizing potential problems before you get
there. It’s a useful way to see exactly what
you're designing and whether the shapes
and proportions are pleasing.

A full-size drawing offers other benefits.
You can transfer angles and dimensions
(such as shoulder lines) directly from the
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drawing to the parts, making fewer errors
than reading measurements off a tape. Once
you get curves and contours the way you
like them, you can make patterns directly
from the drawing.

Drawings, however, often aren’t enough
to help you visualize a three-dimensional
piece of furniture. At some stage a mock-up
of all or part of the piece might be the best
way to visualize the design. Tape together
cardboard cutouts or nail together some
scraps. Stand back and look at your mock-up
(and drawing) from different angles. Work
on something else and come back to your
design with a fresh eye. Use your eyes—not
your tape—to work out the dimensions
of parts, such as the thickness of a tabletop,
the height of the table, or the width of
its apron.

Once you know what works, you
can break some of the rules. Exaggerate
dimensions: Design a long, narrow table or
a strongly vertical chest of drawers. Instead
of a progression of deepening drawers

down the front of a case, add a couple of

smaller ones toward the middle. Keep in
mind, however, the balance of the piece. It
might be solid on its feet but feel unsettling
to the viewer.

Keep Construction in Mind

Aside from the practical dimensions that the
design must accommodate, construction is
another real-world consideration. The most
ingenious design is no good if it’s incredibly
difficult to build. It’s better (and more profit-
able) to build something simple that looks
complicated, rather than something compli-
cated that looks simple. So think about con-
struction early in the design process.

Insight into how to design the joinery
and build a piece often comes from
experience—if you have it. If I had never
made a gate-leg table, I'd look at as many
examples as possible to see other makers’
designs and solutions. There is no one
way to build anything, but there are easier
and harder ways to do it. Some ways are
stronger, too.

VARIATIONS ON A THEME.
Square pegs and rectangular
wedges made of ebony work
together visually in the base of
a trestle table (left). A black-
and-white checkered pattern

is repeated in the stringing

and banding on the legs of this
demilune table (far left), and the
motif is echoed in the border of
the oval inlay.

DESIGNING FURNITURE: A SURVIVAL GUIDE 5



NOTHING LIKE THE REAL THING.
These models of edge treat-
ments are for the chest in the
sketchbook on the facing page.

6 ABOUT DESIGN

Choose Appropriate Woods

Wood choice is both an aesthetic and tech-
nical consideration. Wood color, figure,

and hardness, how primary and secondary
woods enhance or contrast each other, and
how your wood will age are all concerns.
A piece made of ash or oak, both of which
have very strong grain, will be very differ-
ent from the same piece made of quieter
cherry or flashier bird’s-eye
maple. Harder woods will
take fine details and hold
up to wear and tear, but
you may want the patina
that softwoods develop with
everyday use. Think through the various
parts and the availability of stock wide
or thick enough to make them. Of course,
wood selection sometimes comes down

to what you have on hand or what you
can get.

Get Down to Details

Although choosing woods, refining propor-
tions, and devising construction strategies
are important aspects of a design, the details
are the most important—and the most elu-
sive. These are the small touches that draw
your eye and delight your senses. Some
details are purely practical: a chamfer to
blunt and thus protect an edge from wear.
Others are purely decorative: an inlay line
around a drawer. Great details can do both;
for instance, beads disguise the gap around a
door, round an edge prone to wear, and add
a nicely molded outline. Some designs are
rich with details. Others rely on beautiful
woods and surfaces alone.

The challenge is not finding details you
like—they are everywhere you look—but
using them in a way that enhances rather
than clutters your design. Don’t give your
viewers so much variety that they feel
confused and overwhelmed. Treat details as
variations on a theme. Use similar woods,

colors, patterns, and repeating shapes and

sizes to create unity in the piece. In a
cherry cabinet you might use dark rose-
wood to pin the joints on the doors, for the
knobs, and perhaps for cock beading on the
drawers. A part of the crown molding could
echo the bead shape.

Details are hard to see on paper but easy
to mock up. Wondering about a molding
shape or how big to make a chamfer? Go
cut some. Test samples also give you practice
making a difficult detail, can be sent to a
client, and can be saved for future reference.

Part of the thrill of making something
unique is leaving some things to be
discovered as you build. Give yourself the
flexibility to let the design evolve. Curve an
edge that was to be straight, refine a leg to
a more pleasing taper, deepen a rail where
you can now see you need it. Even mistakes
can add something to the fun; they’ll force
you to come up with creative solutions you
Jjust might use again.

GARRETT HACK is a contributing editor to Fine
Woodworking magazine.



A Guide to
Good Design

ven if you should be blessed with

a good eye, it’s not easy to design

a piece of furniture without using
some underlying paradigm for determining
its dimensions and the inner proportions of
its parts. Whether it’s a design method passed
on from craftsman to apprentice or the
inherent sense of balance that humans pos-
sess, without such a paradigm to follow it is
perfectly possible to build something that is
structurally sound and functionally adequate
but not pleasing to the senses. A piece of fur-
niture that disregards proven design may look
clumsy, unbalanced, or awkward.

The Geometry of
Furniture Design

Chief among the many paradigms that
designers have used—and continue to use—
to ensure balance and good proportions in
furniture design is the golden ratio (also re-
ferred to as the golden mean). Represented
by the Greek letter phi (), the golden ratio
can be expressed as the equation (1 + \5)/2
= ¢. For practical purposes, we can think of
phi as equal to 1.618, and visualize it by di-
viding any given line so that the longer part
is 1.618 times greater than the shorter part.
One of many intriguing principles of the
golden ratio is that the shorter portion of the

BY GRAHAM BLACKBURN

The Golden Ratio

he golden ratio, represented with the Greek letter phi ({), is based

on an equation ([1 + V5]/2 = ) that produces a decimal that pro-
ceeds infinitely without repetition. For practical purposes, it is rounded
off to 1.618.

A x 1.618 () A

THE GOLDEN RATIO IN ITS SIMPLEST FORM

If you bisect any given line using phi, the longer portion is 1.618 times
greater than the shorter portion. Interestingly, the whole line is also
1.618 times greater than its longest bisection.

Axod Axo Ax0

THE GOLDEN THE GOLDEN SOLID
RECTANGLE A golden solid incorporates mul-
The long dimension of a golden tiple golden rectangles that are
rectangle is 1.618 times greater ~ proportionate to one another.
than the shorter dimension.




The Golden Ratio in Nature and in Art

PHI IN THE HUMAN BODY PHI IN THE PYRAMIDS

The eyes divide the head at the The Great Pyramid of Giza is constructed with
golden ratio. The navel divides the the golden ratio at its core. The height of its

¢ body's height at the golden ratio. side is equal to 1.618 times the length of half
The wrist divides the arm, from elbow its base.

to fingertip, at the golden ratio. The
bones on an average human hand are
related to each other in phi propor-
tions from wrist to fingertip.

PHI IN THE
HIGHBOY

The high chest of drawers,
known as the Pompadour,
made in Philadelphia be-
tween 1762 and 1790,
uses the golden ratio to

determine many of its mea-

surements. The carcase

is a golden rectangle. The
position of the waist is
determined by dividing the
overall height by phi. And
the two lower drawers also
are golden rectangles.

PHI IN THE SOLAR SYSTEM

The distances between the sun and the first five planets
in the solar system are close to the golden ratio in their
relationship to one another, taking into account that they
measure different distances throughout their orbits and
are not on the same linear plane. Astronomers have used
the golden ratio to locate planets in their orbits.

PHI IN THE PARTHENON

The Parthenon uses the golden ratio for its overall dimen-
sions. When squared, it leaves a second, smaller golden
rectangle, which when squared determines the height of
the columns. Many other elements and details were de-
termined with this method.

8 ABOUT DESIGN



line 15 in the same proportion to the longer
part as the longer part 1s to the whole line.

A naturally occurring proportion The
golden ratio underlies much of nature and
the way our universe is constructed. Exam-
ples abound on every level, from astrophys-
ics to quantum mechanics. Planetary orbits
and even the very structure of the human
figure abide by it. Being so fundamental
and pervasive in nature, the ratio appeals

to us at a subconscious level as being es-
sentially right. As such, it has been used for
centuries by designers of everything from
the pyramids to furniture masterpieces.

The golden rectangle The golden ratio re-
lates to furniture design most commonly by
way of a rectangle that is constructed using phi
for its two dimensions. Known as the golden
rectangle, it is sized so that the length is 1.618
times larger than the width (or vice versa).
These proportions can be used to determine
the overall dimensions of furniture as well as
interior parts,such as doors and drawers.

The golden solid Furniture is three dimen-
sional, and the golden ratio can be applied to
all three dimensions by turning a golden rect-
angle into a golden solid. Take, for instance, a
simple case. When viewing its profile, the
height may be the long dimension of a golden
rectangle. However, when viewed from the
front, the height may be the short dimension
of a proportionate golden rectangle.

Applying the Golden Ratio to
Furniture Proportions

A word of caution before applying the golden
ratio as a design paradigm: Remember that
form must follow function. Even the most
sublimely proportioned piece of furniture
can be a failure if it does not function
because it is too small or too large or other-
wise unable to be used comfortably. Practical
considerations, therefore, must come first.

In fact, most furniture designs require
that you start with some given dimensions:

A table must be a certain height, a cabi-
net may have to fit a particular space, or a
bookcase may require a fixed number of
shelves. But almost certainly you will be
left with many other decisions regarding
dimensions to which you can apply this
proportion. It will be worth the effort to
see whether the golden ratio might work
for these other elements. Deciding on
dimensions by eye alone—or worse, on the
basis of the lumber that is conveniently at
hand—is a less certain way of achieving a
well-balanced, nicely proportioned piece.

Individual elements Whether the overall
dimensions of a piece are proportioned us-
ing the golden ratio, individual parts—such
as table legs or even the relative sizes of
framing members such as stiles, rails, and
muntins—can be determined with the
golden ratio. The golden ratio also offers
one way to solve the problem of design-
ing graduated drawers. Each consecutive
drawer can increase in size by multiplying
the depth of one drawer by phi to get the
depth of the next-largest drawer. The method
can be applied just as effectively to other
elements, such as shelving or partitions.

Any measurement on a piece of furniture
originally may have been determined by func-
tional and structural requirements, but many
adjustments can be made that add inner har-
mony. Using the golden ratio when designing
furniture will enable you not only to produce
a pleasing whole but also to ensure that all of
the constituent parts, such as door panels and
drawers, are fundamentally related.

Practical Adjustments

Designing something with perfect propor-
tions is rarely possible in the real world.
Almost every piece of furniture or wood-
work will need to accommodate constraints
imposed by details of function, joinery, or
economics. But even the attempt to ap-
proach perfection (which may be defined
as measurements that correspond precisely

A GUIDE TO GOOD DESIGN



Sizing Doors and Drawers

10 ABOUT DESIGN
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GRADUATED DRAWERS

This Shaker-style chest of drawers uses phi increments, which can
be determined with a Fibonacci series (see "Four Ways to Con-
struct a Golden Rectangle” on p. 12), to establish the height of
the graduated drawers as well as the positions of the drawer pulls.

to a system like the golden ratio) is virtu-
ally guaranteed to produce a better result
than designing with no regard for any such
paradigm. Even if you are close to perfect
proportions, the eye is inclined to accom-
modate slight imperfections and fill in the
gaps. Don't think that everything has to fit
the formula exactly.

Last, remember that we often adjust
things by eye to make a piece look lighter
or better balanced, and we do so by using
techniques that are part of the everyday
woodworking vocabulary. They include the
calculated use of grain direction to imply

DOOR ELEMENTS

In a door, the golden ratio can be used to size

the panels (above left) as well as the widths of
the muntin, stiles, and rails (above right), which
increase in size by multiples of phi.

PANEL
PROPORTIONS

The overall dimensions of
this panel form a golden
rectangle. Squaring the
rectangle to produce
smaller, proportionate
golden rectangles helps
determine how much

of the panel should

be raised.

movement; highly figured grain to help the
eye see curves where none exist; finished
edges and corners that give the impression
of thickness or thinness: the use of mold-
ing to adjust an apparent golden rectangle
or solid; the use of tapered legs to give the
appearance of more closely approximating
an ideal proportion; and the mixing and
matching of many other design paradigms.

GRAHAM BLACKBURN is a furniture maker, author,
illustrator, and the publisher of Blackburn Books (www.
blackburnbooks.com) in Bearsville, New York.



