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FOREWORD

When [ became interested in Windsor chairs twenty vears
ago there was very hule literature on the subject available.
Two volumes by Ivan Sparkes. the curator ol the High
Wycombe chair museum, were mainly historical and, apan
from a chapter on American Windsor chairs m each book,
confined to locally produced items. In the United States at
about that ume a facsimile of the original 1917 edinon of
A Windsor Handbook |:_\ the Reverend Wallace \nﬂing‘ Wis

])1‘1111:‘(]. There was hitle else. and no how-to books.

['his was the period of the first rumblings of interest in
chairs, both Windsor and ladder-back. Concurrently. but
quite separate from this interest in chairs, another move-
ment was underwayv. Using ancient techniques — hand
splitting logs: cleaving with axe, froe, and drawknife: and
reinventing the shaving horse and pole lathe  the “wood-

land men™ were on the march.

[t was in an alternative bookshop. in. of all places. Regent
Street, London, that T came across a book called Countr
Hooderaft by Drew Langsner. Although this book was not
directly connected with making chairs, what it did do was
bridege the gap between the woods and the workshop.
Country Woodcraft 1s an accessible and mspiratonal book,

covering a wide range ol cralts, and to this day 1 is in

pride of place on my bookshelf.

Chatrme Sroren

At about the tme 1 was strugeling over my {irst chair,
Drew and Louise, just married, were on a tour of” Europe.
In Switzerland the seminal moment occurred when Drew
met Ruedi Kohler, one of the last master coopers working
in the Swiss Alps. Drew put in two spells in Ruedi Kohler's
workshop learning to make traditional coopered contain-
ers. This 1s a bit like starting at the end and working back-
wards, tor any kind of’ coopering is a highly skilled job and
requires that combination of technical knowledge and

“eveball™ ability that takes time 1o master.

On returning home, the Langsners bought their farm
North Carolina. The message was clear —organic home-
steading and making what vou need. A chance meeting
with like-minded individuals was the catalvst for the birth
of their crafts school, Country Workshops. In the mean-
time Drew had met_John Alexander, the author of” Make a
Chair from a Tree, and an interest in chairs was established.

The courses at Country Workshops are now well estab-
lished. The location in the Smoky Mountains is beautiful

and provides a perfect environment for the classes that
take place there. Since the start, a variety of teachers from
all over America and Europe has been invited to teach not
onlyv chairmaking, but such skills as timber framing, carv-
ing Swedish woodenware, toolmaking for woodworkers.

and many others.

Over the vears, Drew has acquired a vast fund of” knowl-
edge of different chairmaking techniques, old and new,
which he 1s now making available to us m The Chatrmaker’s
Horkshop. A ercat strength in Drew’s own work 1s that

he is not restricted to traditional styles. I have seen one
chair —a cross between English Wycombe and Phila-
delphia Windsors, flavored with Langsner —a very worthy
chair. comfortable to sit in. and lovely to look at. Skills plus
imagination 1s art — Drew Langsner 1s an artist.

Avisit o Country Workshops, whether as a student or
teacher, is an experience. In 1995 I spent a very happy time
there with twelve students. There was an inspirational
atmosphere that led me o believe anvthing could be
achieved. The courses are a treasure. Thev are not only a
thorough grounding on the technicalities of making a
Windsor or ladder-back chair, but all the peripheral ques-
tions are answered — alternative materials, where to find the
right tools, n fact an encvelopedic knowledge of anvthing to
do with building wooden chairs. If only such a course had
been available when I was searching lor chairmaking infor-

mation. | could have saved much tme and sweat.

Now Drew has distilled his experience and scholarship into
this new book. T am happy to endorse it and wish him, the
book. and Country Workshops well, and a long hife.

John Brown
Newport. Pembrokeshirve, Wales
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P Welcome to [Ty Workshop

work i an old tobacco-curing barn that has gradually

been converted into a well-equipped chairmaker’s

workshop. There’s a large central area with work-
benches, several lathes, and a fine view of Sugarloal
Mountain. This is where I teach classes m traditional
chairmaking for Country Workshops. a small handeralis

school that I started in 1978.

WINDSOR AND
PosTt-AND-RUNG CHAIRS

['he chairs [ make are related to two basic styles— post-
and-rung chairs, and Windsors. Historically, most of the
parts for both types were turned on a lathe — picture the
legs and stretchers of a Windsor chair. Turned parts lend
themselves to having round, cyvlindrical tenons (the projec-

tion on a piecce ol wood that s fitted into a mortise a

10

cavity — to make a joint). Matching round mortises are

quickly bored with a drill. In my chairs, [ often use parts
shaved with a drawknife instead of turned with a lathe. 1
enjov this way of working wood, and 1 like the resulting

appearance ol the handwork.

A third type of chair, using rectangular mortise-and-tenon
constructon., 1s made by a branch of traditional wo -
working known as joinery. Joined chairs are generally
made from rectilinear rails (crosspieces) and stiles (posts or
legs), with flat surfaces that form 90-degree angles, mstead
of the evlindrical shapes and myriad angles of Windsors
and post-and-rung chairs. Joined chairs were first made at
the same time as turned post-and-rung chairs. but usually
by different crafispeople. 1 don’t cover traditional joined

chairmaking in this book.

You can recognize post-and-rung chairs by their four-sided

framework composed of evlindrical parts. Continuous



posts serve as rear legs and uprights for the back support,
which can be slats, vertical spindles, or woven fiber. Post-
and-rung chairs usually have a seat of flat splints, rush. or
fiber woven across the upper round of cross rungs.
Although I have never made a wooden seat. these may
also be used. Six to eight cross rungs located below the

seat strengthen the lower part of the frame.

Windsor chairs usually are made entirelv of wood, with a
solid plank seat and independent leg and back support
svstems that are bored into the seat at compound angles.
The back support and optional armrests typically consist
of an array of turned or shaved spindles mortised into the
seat, and one or more bent hardwood bows that serve as
a frame for the back support and armrests. The legs and
their connecting stretchers are usually turned, often with
decorative detailing,

Several other 11';1([ilim1.‘ll chair hl}'lt'_\; share the Windsor's
construction, among them Welsh suck chairs, Irish hedge
chairs, and the Swedish pinnar. The common Boston
rocker was a commercially popular, late nineteenth-cen-
tury Windsor. In this book, I call all of these related chairs
“Windsors.”

Windsor and post-and-rung chairs have several character-
istics in common. Unlike most furniture, the parts of
these chairs can be made from split sections of” a straight-
grained log. instead of from milled lumber. This splitting
process is called riving. Rived components are often supe-

rior to similar parts produced by sawing, because rived

Left: A sack-back Windsor made by the author. based on a style from
o 17001800

Below: An English post-and-rung ladder-back armeharr made by
Philip Clissett (1841 1913)

T

LR

A}

wood tollows the natural fiber configuration of the wood,
whereas sawing severs the fibers at an angle. Rived parts
are usually stronger (for their weight or mass), and they
will bend easier than sawn parts. The basic post-and-rung
chair is simpler than a Windsor. so I always suggest that
chairmaking novices start by producing at least one post-
and-rung chair. Without signiticant differences in tools
and equipment, you can produce both types in the same

workshe Pp.

There are several basic types of post-and-rung chairs. The
simplest is a stool with four legs and eight to twelve cross
rungs. The basic post-and-rung dining chair, or side chair,
has two or more cross slats for a back support and no arm-
rests. The slats are usually horizontal, but they can also be
vertical, mortised between lower and upper crosspieces.
For comfort. the backrest should be bent, forming an angle
of about 102 degrees between the seat and back. The seat
design for most of these chairs is a trapezoid, with the
front wider than the back. Post-and-rung construction is

also commonly used for armchairs and rocking chairs.
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The post-and-rung chair projects in this book were made
with shaved parts, but they can also be turned on a lathe,
Turning is the more common, traditional approach. A
basic, inexpensive lathe is suitable for most chair work, but
vou can also make vour own lathe for almost no cash out-

lay. (I've included plans for building a spring-pole lathe in
Part +.) Turning wet wood 1s almost as much fun as shav-

ng wet wood.,

Part of the appeal of the Windsor style is that vou can cas-
ilv modifyv the construction and embellishments to suit
vour own taste or that of’ a buver. The gallery sections of
this book include a variety of old and contemporary
Windsors and post-and-rung chairs.

My personal interest in chairmaking has focused on teach-
ing rather than production. While T appreciate the profi-
ciency that is achieved only by production work, I find that
i teaching I am constantly learning more about the chairs
and how to make them, There is always a challenge in
explaining concepts and methods to students who come to
class with a wide range of expertise and talents. In many
mstances, ['ve picked up an idea or a different method from
one of my students. My chairmaking is limited 1o produc-
ing several chairs a year. These can be post-and-rung chairs

or Windsors, depending on the orders 1 receive.

Occasionally I have time to make a chair chosen by whim.
My first original chair design was the post-and-rung vouth
chair, in Chapter 11, Two more recent chairs that 1
designed are the high-back stick Windsor in Chapter 8 and
the double-bow English-style Windsor in Chapter 17.

A contemporary mterpretation of a seventeenth

century jomed chair, made by Peter Follansbee

Lico cersions of a classic American boie-back VWindsor, both made by the authon

12



CounTRY WOODCRAFT
AND GREEN WOODWORKING

John Alexander, a fellow chairmaker and the author of
Make a Charr friom a Tree, once commented on my calling our
cralt countr) wond rafl. He said that these craft tradivions had
both urban and rural roots. that chairmakine. for instance,
was often the work of highly skilled urban joiners and turn-
ers. John had coined a new werm., green woodicorking. as a con-
temporary conceptualization of an old wav of working
wood. Green woodworkers generally go directly to the forest
for their materials. Logs are split with wedges into billets
that are shaped into parts tor chairs, baskets, and other use-
ful objects —quite a different story from woodworking that
relies on lumber that s milled and kiln-dried o uniform

sizes betore woodworkers oels thewr hands on 1t

But country wooderaft 1s correct also. As the industrial system
developed, many waditional handeralis were abandoned.
Surviving practitioners were often rural crafispeople. living
in the poorer, backwater areas where progress and devel-
opment were slow. In many cases eraft techniques were
lost or toreotten. Lon Reid. a mountain chairmaker in the

original Foyfire book, shaved chair posts and rungs with a

drawknite. His father and erandbather, also chairmakers,
used a lathe, When the lathe broke down. it

wasn't repaired. Lon Reid made do.

These rural woodworkers ofien produced
chairs, kitchen woodenware, and other cralis
with a direet sense ol design, artstry, and hon-
esty lacking in the more pretentious, fashion-
able products created by urban crafispeople
or n factories. Welsh stick Windsors are one
example. These chairs are handmade, country
versions ol Enelish Windsors. The hest Welsh
chairs use direct, visible construction, display-
ing a directness of approach and simplicity of
design that [ admire. Perhaps more important
15 the element of personal connection and
character found in erafis work that is truly

handmade.

Tools for ereen woodworking tend 1o be
simple and straightforward. The craft is espe-
cially satistving because the work is a direct
result of one’s hand skills, the condition of
one’s tools, and the wood being worked

a distinet contrast to setting up and operating Con

a picce of machinery that does the actual

woodworking, Green woodworking is also in harmony
with a philosophy of caring tor our environment and per-
sonal health. Tt calls for local, natural materials. Electricin
plays a minor role. Its waste products are mostly wood
shavings. rather than sawdust and fine airborne particles

ol wood dust and toxic finishes.

Green woodworking techniques are great for shaping wood.

but green (wet) wood is not suitable for chair joinery. Like

arm VWandsors, bemng

many water-saturated materials, ereen wood shrinks as it

1

apart when the wood dries. Chair assembly is done after the

dries. This means that joints made with wet wood will fa

wood has been dried 1o the ‘l|>p1'u|)ri‘1lt' moisture content for

the various parts. (I discuss this in detail in Chapter 4.

My interest in green woodworking began in 1972, when
| .i]l]n':‘lltit't'd LO a ¢ oper in the Swiss :\l[!.‘&. Before then,
I had liude experience using traditional hand tools. For
coopering [ used a shaving horse and acquired a froe,
drawknife, side hatchet, spokeshave, brace, and auger bit.

All are ereenwood chairmaker’s tools also.

LADDER-BACKS
AND STtick WINDSORS

In 1979 John Alexander came to our North Carolina
farmstead to teach Country Workshops™ first course in lad-
der-back chairmaking. At that time, John didn’t know how
to teach the making ol a post-and-rung chair within the
five-day tme frame ol the class we offered: instead he
taught how to make post-and-rung stools. Theyv're simpler

and ver provide many ol the challenges of making a chair.,

Now we've refined our Ladder-Back Chairmakine course

made by Dave Sacever

to the point where we teach a two-slat ladder-back with
bent back posts — the chair that I explain in Chapter 6. To
oive vou an idea of how long it takes a novice to make
such a chair, working at it tull time, the course is now six
days long and mecludes weaving a Shaker-tape seat on each

completed frame.

I'he chairmakers” network is a small one. Vermont chair-
maker Dave Sawver, who has taught the Ladder-Back

13



Museum of Welsh

Chairmaking workshop several times, in 1983 coached me
through his methods tor making a continuous-arm Windsor,
While writing this book I visited Dave: his methods sull

form the foundation to my approach in making a Windsor.

In the spring of 1993 an English colleague. Mike Abbott,
visited us. We had corresponded for several vears, since the
publication of Nike's book, Green Toodework, Nlike had
agreed to be the guide for Country Workshops™ upcoming
crafts tour of England and Wales. During his visit, Mike
showed me a new book, Helsh Stick Chawrs. John Brown
makes chairs deeply rooted in the Welsh stick Windsor tra-
dition that also express his personal interpretation of” the
stvle. During our tour of England and Wales [ had the plea-
sure of meeting John Brown and seeing his chairs, as well as

some of the old chairs at the Museum of Welsh Life.

This was mv introduction to vernacular Windsors made by
countryside woodworkers. It turns out that stick Windsors
were also made in Ireland. parts of England, and even in

the southern tip of’ Sweden.

14

A BRIEF HISTORY OF THE
CHAIRMAKER’S CRAFT

[ am not an authority on the history of making chairs.
However, I have always been interested in this subject and
have picked up bits and pieces over the years. When |
started writing this book, I decided to learn more about
the development of the chairs I've been making.

The earliest and best-known American books on Windsor
chairs are Wallace Nutung's A Windsor Handbook (1917) and
his Furniture “Treasury (1928). Thomas Hamilton Ormshee’s
The Story of American Furntture (1943) also includes an exten-
sive section on Windsor chairs. Both writers hypothesized an
evolution of design and artisanship that begins with simple
or “primitive” chairs. Step by step, the classic American
Windsor design takes shape. Strange-looking English
Windsors precede the more sophisticated and perfectly pro-
portioned Windsors made by North American crafispeople

i the mid eighteenth century.,

As a chairmaker, for me these books raised serious ques-
tions —and some doubts. Through Country Workshops |
have been fortunate o meet several people who have seri-
ously mvestgated the chairmaking story. John Alexander
told me about Nancy Govne Evans when we were plan-
ning our first Windsor chairmaking class in 1987. Nancy
Evans has been investigating Windsor chair history for
more than thirty vears, researching documents such as
inventories and probate records, as well as journals and old
artworks. Her article “A History and Backeround of
English Windsor Furniture,” published in Furniture History
in 1979, and recent correspondence have been major
sources for my information about carly Windsor chairs.
Nancy Govne Evans’s magnum opus, American 1 indsor

Chairs, was published by Hudson Hills in 1996,

My other major source of scholarly chairmaking history
has been Bernard Cotton, whose hands-on study of
English woodland crafis and chairmaking went forward
under the tutelage of Fred Lambert, the almost legendary
craftsman who wrote Tools and Devices for Coppice Crafis, first
published in 1957, Bill Cotton has two advanced degrees
in social science from London University and is the
author of numerous articles and several books on
vernacular English furniture. His comprehensive work
The English Regional Chair is the authoritative study on
English ladder-back, spindle-back, and Windsor chairs.
Where Nutting was driven by subjective judgment to
develop design standards for determining a Hnl'%]li;l]i[_\
Windsor, contemporary researchers like Evans and Cotton
are engaged in combining verifiable facts and supportng
evidence mnto an accurate, and often complex, history of

chairmaking.

[ met Bill Cotton during Country Workshops' first tour of
England and Wales. when he and his wife. Gerry, hosted
our group with a raditional plowman’s lunch. followed by
a slide lecture on Philip Clissett, a nineteenth-century rural



“Men Shoveling Chairs™ by a Master at Flanders. . 1445, 1 rare chance to study a

chairmaker who influenced William Morris and others in
the English Arts and Cralts movement. For this book, Bill
Cotton has graciously loaned me several color plates of
outstanding English chairs.

I also recommend American Seating Furniture, bv Benno NI
Forman, which includes several in-depth essays on the
methods used by furniture historians as well as on the
development of various chair stvles and how thev are
nterrelated.

The history of post-and-rung and Windsor chairmaking
turned out to be more complex than I had anticipated.
with many gaps still to be filled in — the fabric of this story
is a weave of known and as vet unfound threads in which
exXceptions seem to accompany most statements of” fact.
Much of what I say is still speculative. or in the realm of
generalization.

Because wood decays and burns, the study of very early
furniture depends largely on artworks and documents in
which chairs play an incidental role. Surviving artworks
clearly show that wooden chairs were being made three or
four thousand vears ago. The basic wooden-seating con-
cept, a stool consisting of” a plank seat housing three or
four socketed legs, occurs in a few examples traced to
Thebes, Egypt (about 1,400 BC). This is the same con-
struction method used in Windsor chairs. Examples of rec-
tangular rush-seated stools have been dated before the

selection of realistically rendered perviod chairs.

birth of Christ. We also know that wooden stools, chairs,
and tables were made by the Romans and throughout the
Middle Ages. but no picees are known to survive, A few
artworks from the thirteenth to the fifteenth centuries
depict furniture and woodworkers using tools very like the
traditional hand tools that we are famihiar with.

In a pen, ink, and chalk drawing from Flanders dated
about 1445, “Men Shoveling Chairs,” men with long-
handled wooden shovels are piling a variety of period seat-
ing into a heap. Most ol the chairs were wirned, although
several plank stools also appear in the picture. Quite a few
of the turned stools in the picture have three legs. and
there are also several folding chairs. A joined chair with
woven seat and backrest is at the top of the pile,

A guild of turners formed in London in the early four-
teenth century lists, in Article 4 of its 1608 ordinances,
wares commonly produced by turners at that time, includ-
ing chairs and spinning wheels. These were mostly post-
and-rung chairs, with rush or plank seats. An engraving
from about 1635, *"T'he Turner™ by the Flemish artist Jan
van Vliet, depicts a craftsman at his spring-pole lathe.
Against the back wall we clearly see a conventional post-
and-rung chair with a solid plank seat, and in the fore-
ground a spinning wheel appears prominently.

No research has vet convineingly explained why Windsor
chairs are called “Windsors.” According to Nancv Evans,
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“Lhe Turner,”™ by Jan van Viet. . 1655, one i a senes of tllustrations

depicting early secenteenth-century Flemuish trades

it is almost certain that the first Windsors were made by
master turners in London. not in the small town of
Windsor, based on the following findings: The earliest
provenanced Windsor-style chairs do not appear until the
mid-cighteenth century. In the carly 1720s the registers ol
apprenticeship indentures hsted twenty-cight master turn-
ers in London. The town of Windsor is located in county
Berkshire. about thirty miles west of’ London. Four parents
living in county Berkshire sent their sons away for training
as turners. Two bovs went to London, one went to the
Reading (slightly west of Windsor), and the other went to
East Sussex, which is directly south of London. It is there-
fore probable that there were few, il any. turners living in
Windsor during the formative vears ol the English
Windsor chair styvle.

My own hunch is that a deeline in the sale of turned spin-
ning wheels plavs an important part in the story. The
development of the Windsor style coincides with the
beginnings of industrialization. The carly development of
woolen mills resulted in a rapid decline in home spinning,
which had been an important cottage industry throughout
much of rural Britain. AAs a woodworker, when I look at a
spinning wheel, 1 see little technical difference from a
Windsor chair. Both consist of turned legs. spindles, and
other evlindrical parts that intersect a tilted central plank
at nivriad angles. I believe that some of the crafispeople
who had been making spinning wheels turned to making
Windsor chairs,
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The earliest known written references to Windsor chairs
predate the oldest provenanced Windsors by several
decades. In 1718, Stephen Switzer wrote a treatise on rural
gardening where he described “a large Seat, call'd a
Windsor Seat. which is contrivid to turn round any way,
cither for the Advantage of the Prospect, or to avoid the
Inconveniences of Wind. the Sun. &c.” Daniel Detoe wrote
about a chair he saw at Windsor Castle in 1725 “with a
high Back. and Cover for the Head, which turns so easily
the whole being fix'd on a Pin of Iron, or Brass of’ Strength
suflicient, that the Persons who sit in it, mav wrn it from the
Winds.” Detoe describes the construction as being similar to
an open box, with board sides. back, and top. The chair
does not begin to resemble what we call a Windsor,

The earliest Windsors were most likely fairly elaborate
chairs, The post-and-rung chairs and spinning wheels pro-
duced by the master guild turners were the work ol skilled
artisans. There is no reason to suppose that these turners
would produce primitive furniture,

While old. vernacular Windsor-type chairs with plain legs
and simple lines do exist, they are impossible to date.
According to Evans, it is almost certain that stick Windsors
and other vernacular chairs were not progenitors of the
Windsor stvle but rural versions of fancier chairs made by
contemporary professional turners — vet this remains an
open question. Leg angles and other details of existing old
stick Windsors suggest that these chairs were generally
made by part-ime woodworkers. Construction and mate-
rials indicate that they were made by and for members of
the lower economic classes. This perspective in no way
lowers the value of the stick Windsors and other rural
variations,

The industrial revolution created the factory production
system beginning in the eighteenth century. High
Wycombe, in Buckinghamshire, England. was an carly
center ol factorv-made Windsors, The needed wood was
available nearby, and the major market — London s not
far to the east. These chair factories were among the first
to organize production by specialized division of labor and
use of interchangeable parts. Depending on the size of the
factory. there were turners, seat saddlers, fret workers (who
sawed intricate patterns in the central back splats common
to English Windsor chairs), assemblers, finishers, and so
on. Production was done on a piecework basis. with cralts-
people usually working as independent contractors. The
business was highly competitive, with long hours and low
pay. and factory owners were constantly looking for ways
to lower production costs. According to Bill Cotton, by the
mid-1870s High Wycombe had nearly a hundred chair
factories. producing more than four thousand chairs a day.

Several English books on rural crafts tend to romanticize
carly Windsor chairmaking history. especially the vole of
itinerant woodland turners. known as “bodgers.” who set
up temporary shelters in the beech woodlands and used
homemade spring-pole lathes to produce Windsor turnings

as piecework. (Bill Cotton has researched the term bodeer, a
I =



word apparently first used by journalists in the early twen-
teth century to refer 1o woodland wirners: it seems 1o be a
derogatory term, deriving from botcher) A pole lathe is dri-
ven by a cord wound around the turning and pulled down-
ward by a foot treadle. An overhead spring pole pulls the
cord back after cach downward stroke. "T'hat the action 1s
reciprocal. rather than continuous. limits the speed of
work, as hall” the time when the turning is spinning in
reverse  no cutting is done. Although the method is inetli-
cient, an accomplished pole-lathe turner can produce
quality turnings at an impressive rate. But — as distinet

from these romanticized “bodgers™  most of the High

Wycombe arca turners actually worked in sheds next to
their village homes (not under wrees). and they generally
used treadle lathes, which trn continuously in one direc-

tion and are therefore more efficient than pole lathes.

[n the 16005, North American craftspeople were making
chairs i a varieny of stvles. Turners made both spindle-
back and slat-back post-and-rung chairs. “Great chairs™
Joined chairs with arms — were prominent houschold
furnishings, but simple side chairs and benches were more
common. The seats could be planking. rush, cane, or fla
woven sphints. Jomed chairs tended to have solid plank
seats, but some were upholstered with leather, or “turkey
work.” a woven rughke fabrie, Jomed chairs commonly
featured decoratve turned elements worked between the
rectangular mortise-and-tenon construction. Caned chairs
were ;Lp[mt'vnll_\ amone the tpes made by the first artisans
who called themselves “chairmakers.” According 1o Benno
Forman. high-stvle caned chairs peaked in popularity for
the several decades that preceded the rise of the Windsor

stvle, m the mud-1700s,

No one is sure when the first Windsor chairs were made in
the North American colonies. By the late 1700s, most
Windsors made i the voung United States were produced
in factories, using interchangeable parts and specialized
division of labor. NManyv earlyv chairmakers were actually
entrepreneurs, not master artisans working with an
apprentice or two. In 1775, Francis Trumble advertised in
the Pennsyleania Gazette that he had 1,200 available chairs in
stock. On October 22, 1801, James Hallew Jr. placed this
ad in the Newe lork Gazette: ~For Sale 5.000 windsor chairs

ol various patterns, prepared for a Foreign market ol the

very best materials and workmanship.”

stll, handmade chairs continued o be produced in small
quantities in England and the United States. In general.
one-person shops were more likely to produce post-and-
rung chairs than Windsors, probably because almost all
parts of a post-and-rung chair can be made on a lathe. In
contrast, producmg a Windsor 1':‘:[11ir'{-~ mastery ol a wide
range ol craft skills, To s hikely that many eraltspeople who
could single-handedly make fine Windsor chairs were
mostly occupied with repair work. This would explain the
mdividual. sometmes eccentric, quality of manv older.
handmade Windsors that survive today.

Windsor and post-and-rung chairs should not be stereo-

tvped as either urban or country furniture. Although the
first Windsors scem to have been produced in London.
rural and village workshops were soon turning out similar
chairs. Chairs made in factories and by individual erafis-
people could be ol lngh quality or quickly pre duced for

the lower-priced markets.

The interpretive Windsor history writings of” Nutting and
Ormsbee appear to go oft rack when they describe the
evolution of” the American Windsor as a relinement of the
English Windsor sivle. T agree that the best American
Windsors made between 1775 and 1825 are elegant pieces
of furniture, but I do not find the American Windsor stvle
\u|n-1‘i|:t: or more relined. While working recenty on nny
first English-stvle — or perhaps English-inspired  Windsor
a project chair in Chapter 171, T developed new respect
tor the old English chairmakers, Tt mav be that many char-
acteristics of” American Windsor chairs were origimally
developed by a desire to produce more quickly a more
competitive chair, and perhaps something difterent for the
market  the American Windsor sivle tends to be consider-
ably lighter than English Windsors, and the angles used for

boring legs and back bows are dramatie.

Eighteenth-century American Windsors were commonly
painted black or green. To the uninitated. painting a
wooden chair often seems like sacrilege. However, painted
wooden furniture was very popular from the seventeenth
into the nineteenth centuries. While the English often
made Windsors from wood species chosen for their



appearance, American Windsor chairmakers commonly

used woods that served their special construction purposes
but were not aesthetically compatible. Painting tied the
chair together visually. And here’s a secret from the old
workshops: Painting also helps to conceal errors in crafts-
manship, hiding repairs and sometimes defeets. Early
American Windsors were painted with oil colors that were
quite similar to artists” oils used for pictures. Completed
chairs were primed with linseed oil and lead-based grey
paint, then finished with several thin coats based on a mix-
ture of linseed oil, pigment. lead. varnish, and sometimes

turpentine.

['he green paint popular for eighteenth-century American
Windsors was based on verdigris. a toxic pigment obtamned
by the reaction ol aceue acid on copper. The color resem-
bles that of” oxidized copper (sometumes Prussian blue was
.'.[it]l'[i . An unstable substanc \i'1':|i<_1:'i~ reacts with other
chemicals that 1t contacts, and the actual hue can range

from Illl'tllltri‘~l‘ oreen to bright blue. Several coats were

required to build up a substantial amount of color, giving
the finish a rich depth not found in modern paints, which
use much hicher concentrations of piumz-m but no lead.
According to Nancy Evans, the deep forest green com-
monly associated with American Windsors was not com-
monly used until well into the nineteenth century. The
recipe combined blue, red. and vellow pigments with

lampblack.

Enelish and American Windsors of similar basic construc-
tion commonly go by diflferent names. To confuse matters,
the names of” English and American Windsor back styles
are not consistently used either from one area to another
or among the craftspeople who make them. I've compiled
a few of these confusing English and American Windsor
names (for consistency, in this book [ use the names that

are tollowed by the asterisk

AMERICAN ENGLISH
WINDSOR WINDSOR
NAMES NAMES

Comb-back.*
oreat Windsor

[ i-lgll-| dald ]\ comb-back

Bow-back.* hoop-back, Low-back. hoop-back
loop-back, oval-back,

side bow-back

Sack-back.* bow-back L.ow-back. high hl]l]])—hdl'l\'.
hieh stick-back, double bow-
back,* smoker’s high-back.

h'll,:il stick-back. low stick-back

Low-back.* captain’s chair ~ Low bow-back, smoker’s

bow-back, hbraryv chair

Continuous arm.* Clontimuous arm

one-picce bow and arm produced in southwest

Eneland, mid-1800s

Fan-back Comb-back



The Swedish Windsor Tradition

The Swedes have their own version of Windsor chairs, pin-
nar. "Pin" is a derivative of "spindle.” Although it seems
unlikely, it is apparently true that Windsors came to
Sweden from America, not from England. As | recently dis-
covered when | had a chance to examine a large number
of Swedish pin chairs in the warehouse of the Nordic
Museum, the turning patterns of their legs and stretchers
are based on American patterns, which differ considerably
from most English Windsor turnings. Most Swedish pinnar
were inexpensive side chairs produced in factories, but
many were also made by individual craftspeople. Popular
about 1900, low-backs and small fan-back side chairs are
the most common styles.

NI

The Swedish Windsor rocker, a very comfortable recliner
popular in the early 1900s. The curved seat and backrest are
similar to those of Boston rockers, made about the same time.

4

A stick Windsor from the southern tip of the Swedish coast.
A baby seal-skin fur belongs in the hollow part of the seat.

The Swedes also invented a unique Windsor recliner, de-
rived from the American "Boston rocker,” with the same
generous S-profile seat, tall back, and large comb at the
head of the spindles. But the Swedish version has a back-
rest that slouches at a very wide angle and six legs (three
to each rocker). You can't sit up in this chair; it's designed
to rock gently back to a restful position — something like
floating in a Windsor water bed

In rural parts of Sweden’s south coast, the chairmaking
tradition produced chairs very similar to Welsh stick
Windsors. They tend to be low-backs, with bows made
from naturally crooked tree parts, and plain, shaved legs.
Like the Welsh chairs, every one is different; designs are
a marriage of available materials, basic tools, and the
maker's notion of a chair. Some are quite beautiful.
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Pimnar - Secedish Windvor chairs— read

How 10 Use THis Book

This is a handbook for making post-and-rung and Windsor
chairs. My approach emphasizes efficiency and accuracy,

but not speed or production. The processes that T use inter-

weave craft skills, hand wools, and wood as the chair is devel-

oped. I enjov making chairs by hand: one of the goals of

this book is that vou find the work enjovable too.

My personal interest lies in making a high-quality chair
that combimnes comfort, structural integrity, and pleasing
appearance. In my chair shop, I use the best tools, tech-
niques, and materials that I know of. [ also trv to use local
materials, While I employ a few power tools, most of the

work stems [rom the traditional craft, performed with sim-
ple hand twols I do not emphasize historic methods using

period tools.

I chose chairs for this book based on designs that 1 enjoy

making. The patterns are not reproductions ol specific
1storic chairs, but my interpretations of traditional stvles.

historic ch but my int tat [ radit I stvl

The American Windsor drawings, for example. are close to

chairs made about 1800. 1 suggest that vou consider the

designs and measured drawings as good starting points: for

instance, seat sizes and shapes can be modified easily. while

leg and backrest angles are more complex (the Appendix

includes tables that can be used for modifving the complex

leg

and spindle angles of Windsor chairs).
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turn of the nimeteenth century

I think ol green-wood chairmaking as a living, erowing
tradition, and so I hope vou will consider nothing in this
book the onlv wav to do it. Although I have written this
book as a complete mtroduction for novice green-wood
chairmakers, I expect advanced amateurs. and even pro-
fesstonal chairmakers, to find useful ideas here, My
detailed instructions are intended primarily for beginning
chatrmakers. If vou're experienced at chairmaking. 1 am
sure vou do some ol this work differendy. (In fact, I've
changed some of my methods while writing this book.

I'here are many gof d wavs to construct these chairs,

If vou are a novice chairmaker, I suggest vou read
Chapters 1-3. then step back in ambition and start out In
making a post-and-rung stool (Chapter 101, A\ handsome
and useful piece of furniture, this stool is much easier to
make than a post-and-rung chair with a bent back. The
main difference i construction is that the stool consists of
all 90-degree angles, whereas the ladder-back chair is
based on a trapezoid-shaped seat and includes the added
complexities of’ the bent back posts and morused back
slats. Also, the ladder-back chair requires straighter and
longer wood than the stool does. It vou're a novice pri-
marily interested in making Windsors. I still recommend
making a simpler post-and-rung chair before tackling an
American or English Windsor: both are quite complex
artstically and technically.



Chapters 2 to 4 cover basic but essential information on
tools, setting up a shop. sharpening, and chairmaking woods
and wood preparation. This material is based on my experi-
ence in green woodworking for more than twenty vears.

In Part 2, I deal in Chapter 5 with basic riving techniques.
In the remainder of Part 2 and in Part 3. the basic refer-
ence and tutorial sections, Chapters 6 through 9. I guide
vou step by step through the making of” three sample
chairs: a two-slat ladder-back post-and-rung chair, a stick
Windsor, and an American bow-back Windsor. all projects
I have taught at Country Workshops. Chapter 7 tocuses on
three methods for seating post-and-rung chairs.

In Chapters 10 through 17, Part 4, vou'll find plans and
materials lists for a variety ol post-and-rung and Windsor
chairs. I've kept the text in these chapters briel, limited 1o
specttic details that disunguish these chairs from those in the
tutorial chapters.

Part 5 includes plans for a shaving horse. a chairmaker’s
workbench, a spring-pole lathe, and two simple wood Kilns. In
the Appendix on designing a chair, I've included two tables
that can be helpful in dealing with boring compound angles.

I know that some woodworkers will frown on this mathemat-
ical approach, but Tinvite skeptics to try this systen.)

Four sections of color photographs show vou a sampling of

old and contemporary chairs that are outstanding varia-
tions of the project chairs. I hope you'll be nspired by
what has been done in various chairmaking traditions and
will borrow elements or derive ideas for vour own chair-
making projects.

Finallv. as I do with my students. I must emphasize the
importance of safety in the workshop. Chairmaking, like
other woodworking, involves the use of sharp, potentially

dangerous, tools and machinery. As [ write this, I am taking a

course of antibiotics to combat a staph infection on my left
index finger caused by a slight slip of’ a verv sharp chisel.
Contrary to what many old-timers have said. I firmlv believe
that sharp tools are far more dangerous than dull ones.

Home workshops are often located in confined. multi-
purpose quarters. An excellent safety measure is simply to
keep an orderly workshop. Put away tools that are not in
use. Wear eve and ear protection, following recommended
safety procedures. Move heavy weights (timber or machin-
ery) properly. Don’t work with edged tools when you're
tired. Always watch out for the safety of visitors or others
i vour workshop.

A few other safety tips to keep in mind for any woodwork-

ing shop:

* Do not rush. I find [ accomplish my best work when 1
aim lor steady, thoughtful progress.

¢ Many wood finishes are hazardous. Rags soaked with
linseed oil or tung oil can spontaneously combust as
they dryv. Other finishes release toxic fumes during
application and dryving. (Read labels.)

* Wood dust generated when making shaved chairs is
much less noxious than the dust created in a shop that
uses production sanding equipment. But most chairs
require some sanding. Microscopic wood-dust particles
are now officially rated as carcinogenic. When sanding,
wear a properly fitted dust mask.

® Make small mistakes. This bit of advice may seem obvi-
ous, but I think it is an essential element of woodshop
wisdom. Small mistakes are much casier to correct than

major errors, which can lead o disasters,

Finally, have fun!
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he workshop I deseribe here is a hybrid of my per-

sonal shop and the facility Country Workshops classes

use, a well-equipped but not elaborate chairmaker’s
workshop that combines traditional and contemporary

tools and equipment for making post-and-rung and
Windsor chairs. It vou're making chairs one at a time,
or in small batches, vou won't 1‘1‘([11%!'1‘ a large work area.
My personal shop space is 9 Iy
28 teet, and I've worked in
smaller places with few problems.
[t's also nice to have an outdoor
area for splitting logs, and a

separate area for storing wood.

Chairmaking equipment and
tools often difler from those used
for making most other kinds of
furniture, although Windsors and
post-and-rung chairs call for most
of the same tools. Finding spe-
clalty hand tools for chairmaking
can be a challenge, Some tools

discontinued by manufacturers a

hundred vears ago have become

collectors’ treasures, and mass-
marketed hand tools can be of
poor qualitv or inappropriate. But
it vou're going to enjov working
wood with hand tools, vou need
good ones  properly designed,
manufactured, and sharpened.
You can make some of these
vourself, and tor not much
expense. (I include details on how
to make several chairmaking tools
in this chapter, and in Part 5 1
explain how to make a shaving
horse, chairmaker’s workbench,

kiln, and spring-pole lathe,

HLCIR SEreies, 1

Wy On cenler
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H (hairmaker’s Toolkit

WORK AND STORAGE SPACES

Although it's not a necessity. vou'll appreciate having a
sturdy workbench, outfitted with at least one good. strong
vise. I've made and used a variety of workbenches during
the past twenty vears. While a large, European-sivle
joiner’s bench is impressive, I've come to realize that its

not ideal for chairmaking. I now prefer a much smaller




workbench—my newest is only 2 feet wide and 4 feet long
see (:hnplrl‘ 19). Because I want to be able to work
around all sides of a chair without moving it, I've designed
my workbench to be positioned several feet from any wall.
My new workbench can be bolted to the shop floor, so that
it can’t move when I'm aggressively inshaving or drawknif-
ing the seat of a Windsor chair. I've also chosen to forego
a tool well: I'd rather be able to use the full width of the
workbench and have a flat surface when I'm working on
chair assembly or finishing,

[ generally use a shaving horse 1o hold wood for shaping
with a drawknife and spokeshave (see Chapter 18] espe-
cially for most drawknife work, a shaving horse is much
more convenient than a vise. A low, shop-made bench. it
has a vertical swinging clamp operated by foot. The two
traditional shaving-horse constructions are the Swiss-
German “dumb head™ and the English “bodger’s™ bench.
I prefer the dumb-head shaving horse, which has a central
swinging unit with clamping jaws on either side of’ the
head. The bodger’s shaving horse consists of” a framework

that straddles the low bench and work platform: wood 1o

a cross-brace. Both styles perform the same function.

For axe work. vou'll need a large hardwood hewing stump
in the shop or work vard. Since vou'll often be striking this
valuable piece of equipment with an axe, which vou wamt
to keep very sharp. when you're not using it you should
cover the stump top w ith a shallow mverted box to kt‘{‘[!
ofl dirt and grit. "This is important because its quite nat-
ural to rest one’s foot on or to stand on a convenient log

stump —and shoes carry grit.

You should have a separate work area for grinding and
sharpening. Sharpening is a messy process, and grinding
produces minute metallic particles that should be kept
away [rom vour workbench, You'll also appreciate having
a sink and running water nearby; for washing hands and
tending water stones. You can put a dedicated sharpening
workbench together using 2 by 4s, screws, and construc-
ton-grade lumber. The bench surface should be large
enough to mount a machinist’s vise and a grinder, with
enough room left for honing and other handwork. Be sure
to include shelving and several electric receptacles within

casv reach.

You also need a place to dry wood, so that the moisture
content of chair parts is relatively correct before you start
putting them together. If vour output is low, you can rig a
rack above a furnace or make space behind a woodstove,
[f vou need to speed up the process, a simple kiln helps
SCC (:}!ilplt'l‘ 20

How you light your work area is important. I prefer nat-
ural light, with windows that I can also open for ventila-
tion. Overhead Quorescent lights do a good job of
providing general, even lighting when the sun isn’t shining.
For task lighting. incandescent machinist’s lamps and other
fixtures on flexible arms are very useful. Directional hght-

A Zug Stahl (pull bench). a Sweiss-stvle shaving horse

ing works well for providing a low-angled. raking light.
which voull appreciate when shaping round work at the
lathe or shaving horse, or examining an edge that vou're

sharpening

About tool storage. | keep tools 1 seldom use on overhead
shelves, easy 1o get to but out of the way. I keep my chair-
making tools in a rolling cabinet with lots of drawers.
Mine is a professional mechanic’s ol cabinet. but you can
make something similar from wood. Large tools that don't
casily fit in a tolbox should have edge guards — to protect
the tool. vourself. and shop visitors. Edge guards need to
fit well and be casy to take on and ofl. I like leather guards
with snap tabs for closures. but effective guards can be
made from many materials. Sections of an old hose make
fine euards for axes and drawknives. You can also make

guards [rom canvas. cardboard. and even wood.
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TooLs FOR LOGGING,
SPLITTING, AND RIVING

Since green woodworking begins with a log, vou'll need
special tools to cut and move these big fellows. A saturated
oak log can weigh nearly 90 pounds per cubic foot. A log
18 inches in diameter at the butt end and 12 feet long
could measure 14 cubic feet. depending on the taper
toward the small end. "This log will weieh about 1.200
pounds. That's a lot of weight to deal with. Safety note:
You need to be extremely careful whenever mov-
ing, cutting, or splitting large logs.

Crosscut and Chain Saws

The first tool vou'll need is a saw lor cutting logs. Today
most logs are cut with a chain saw, but vou can use an old-
tashioned two-person crosscut saw or even the smaller one-
person versions. A\ two-person crosscut saw is a pleasure o
use, i iCs a good one. properly sharpened. The newer
two-person crosscuts that I've wried are inferior 1o the bet-
ter old saws. Look for an old saw with a crescent, tapered-
oround blade. ('This means that the saw weeth are thicker
than the back ol the blade, and that the thickness milling
tollows the curve of the teeth: only the best crosscut saws

were made this way.

Crosscut saws combine two tvpes ol teeth in a repeated
pattern. Condition and sharpening seem to be more
important than the specific tooth pattern (for complete
details on sharpening a two-person saw, see Warren
Miller's Crossent Sawe Manwal in the Biblic eraphy). Although
I own several ol these saws, [ use them mostly for teaching

and demonstrations. In real life T almost alwavs use a

E']]"liH sdw Lo ocut ll LA

v oserec aned a heard hat that combes eve and ear protection. 2 cant
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Safety note: If you’re ready to buy a chain saw,
here are two recommendations. First, realize that
chain saws are very dangerous tools; learning and
following the manufacturer’s safety rules is imper-
ative. Read the manual that comes with your saw,
and then follow the instructions. Sccond. select a
small-engine shop that vou can trust for advice and service,
There are a number of excellent chain-saw manulacturers.
Avoid the smallest saws offered by many makers, which are
generally t'hmp consumer-erade weekend tools. For eeneral
use, select a chain saw with an engine displacement of 3 1o
3-1/2 cubic inches. This saw will have enough power 1o cut
through a twenty-four-inch oak, and vet will not be expen-
sive or oo heavy to carry i the woods. After deciding on
the make and model. select the bar length for the chain. A

3-cubic-inch engine can handle a 16- 1o 20-inch bar.

[ also use an electric chain saw in and around the shop
for cutting logs and split bolts to length. It's comparatively
quict and very reliable, alwavs starting in even the coldest

weather.

Wedges and Sledge Hammers

Cheap plastic wedges are very useful for felling and some
crosscutting tasks. For spliting logs vou need several steel
wedges, Along with any other tools vou take into the woods
like a maul and an axe). paint these red or bright blue. so
thev won't get lost. A\ flat, narrow-angle wedge works espe-
cially well for starting a split. [ pound steel wedges with a
sledge hammer, which 1s much more effective than using a
wooden maul. An 8-pound sledge is a good weight. If vou
saw the handle down to 24 inches, it will be much easier to
wield for this kind of work. Safety note: Be sure to wear
safety glasses when striking steel against steel.

You also need two or three large wooden wedges, called
gluts. "These vou make vourselt, from hardwood saplings or
ceven old hardwood umber, You'll need a wooden maul for
striking a froe, or the back of a polled axe. when it's used

as a wedee,



Axes Hooks and Tongs

You will need a woods axe when splitting a log with Peaveys and cant hooks are used to roll and lever
wedges and gluts, either a short-handled hatchet or a heavy logs. The difference between these two tools
larger polled axe. A polled axe has a single blade and a flat is at the working end. A peavey has a pomnted spike:
surface above the eve. Double-bit axes have great balance, a cant hook has a small row of teeth perpendicular
but they are dangerous, so I seldom use one. An axe used to the handle. Old-time loggers scem to prefer one
during splitting should be fairly sharp. An ordinary axe or the other. [ like using a short cant hook (2 feet)
head with symmetrical bevels works fine. and a hefty peavey (410 5 feet).

Hand tongs that resemble the old iceman’s carriers,
or huge ice-cube tongs, are very useful for carrying
logs and split wood about 6 to 10 inches in diame-

ter and 4 to 8 feet long, Tongs are especially helptul
il you store green wood underwater. You can order
them from a chaim-saw shop.

Making Gluts, Mavls, and froe Clubs

You can make gluts, mauls, and froe clubs from straight limbs or saplings of any heavy hardwood species. | generally
use hickory, oak, or dogwood.

A glut is an oversized wooden wedge, used to continue the splitting process after a split in a log has widened past the
point where steel wedges are effective. Gluts are 3 to 4 inches around and about 15 inches long. You can rough out the
working end of a glut with a hatchet and then finish it with a drawknife. The enclosed angle of the wedge bevels should
be about 30 degrees, and the splitting edge about 60 degrees. To prevent its early destruction from pounding, the head
end should have a chamfer around the perimeter,

Froe clubs and other mauls (used to strike gluts or the back of
a polled axe) can be made from a sapling or a root node.
Saplings are easier, because using a root node involves working
very irregular grain and cleaning away a lot of dirt and grit. Even
then, you can expect some damage to edges of cutting tools.
However, from a dogwood root node you can make an almost
indestructible club or maul.

If you're using a sapling or limb, look for a straight one with a
clear section for the handle and a knotty section for the hitting
area. It's easier to shape a longer piece, so crosscut the sapling
or limb a foot longer than the length for the finished club. As
the green wood dries, splits known as checks will form at both

ends. After drying, the checked ends can be sawed off. Steps in making a froe club: a, Select a sapling 3 to 4
inches in diameter, about 30 inches long. Knots at one
The blank for a froe club starts out 30 inches long (a). The finished  end help to prevent splitting during use; b, shape han-

(dry) handle should be about 12 to 15 inches long and 1-1/2
inches in diameter. You can form the froe club handle in several
ways (b). You can rough it out with an axe and then finish it using

dle, smooth the head area, and coat ends to minimize
checking during drying; ¢, after drying, saw off checked
ends—finish length is about 20 inches.

a drawknife (as for the gluts). Or you can saw some kerfs around

the handle area, and then split off the waste wood. Using either method, form a smooth transition area from the striking
section to the handle. (If the head section ends with an abrupt angle, the forces from pounding will concentrate at the tran-
sition area; you want maximum pounding force transmitted to the section that actually strikes the froe.)

| like the finished, dry head of a froe club to be about 3-1/2 inches in diameter and about 10 inches long (c).

| suggest making several gluts and a pair of froe clubs at one time, using green wood. Since you'll use up these green-
wood tools quite quickly, the extra gluts and clubs can dry out and harden while you're using the others.

Mauls for striking polled axes are made exactly like froe clubs, only mauls are considerably larger. The finish length of
my favorite maul—made from a dogwood root node—is about 30 inches. Its dry weight is about 10 pounds. I've used
it for nearly twenty years.
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Froe, with froe club made from a hickory sapling

Froes

Riving is a controlled method of splitting wood with hand
tools. You rive out parts as close as you dare to the actual size
of vour chair parts. For riving you need a froe and a froe
club (see the sidebar “NMaking Gluts, Mauls, and Froe
Clubs™). The froe 1s a splitting tool that consists of a straight
double-bevel blade with a perpendicular round wooden han-
dle secured at one end by a ferrule (a metal ringl. A good-
sized froe for chairmaking has a blade 10 1o 12 inches long,
and a handle that extends 12 to 16 inches above the ferrule.

You can sometimes find old froes at places that sell antique
tools, although most used froes are beaten up preuy badly.
and many were not made very carefully to begin with. The
details of design and wning for even a tool this simple
make the difference between mediocrity and efficiency.
Occasionally. a nice old froe does show up: buv it

The froe I use has several refinements. The enclosed blade
angle at the edge is about 35 degrees. A smooth transition
is eround between the bevels and the sides of the blade.
The blade 1s thick in width and short in depth compared
to most older froes. stubby proportions that increase lever-
age. Blacksmith-made froes have a forged lerrule, which is
seldom really round. I prefer a ferrule made of a length of
steel tubing, welded to the blade. ([The advantage of using
a tubing ferrule is that it’s truly round. making it easy o
properly fit a tight handle. Using tubing also means the
terrule can be deeper than the width of the blade, which
helps to keep the handle in its socket.) Regular mild steel 1s
adequate for froe blades, which are not heat treated.

Other Riving Equipment

Riving equipment can include a homemade brake, used to
secure four-to-six-foot pieces of wood that are awkward 1o
split. A basic brake consists of a forked tree trunk supported
above ground level by a pair of opposing poles slipped
between the branches of the fork. A brake is not a necessity,

but it does make riving big stull’ more manageable.

'To complete the riving kit you'll need a hatchet, a pencil,
and a few common measuring tools, You'll use the hatchet

to sever connecting cross {ibers during the wedging stage
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of splitting, and sometimes to hew ofl” dirty bark. Pencils
are required for marking out saw cuts and riving divisions.
Water-soluble pencils mark nicelv on wet wood. You'll
need a tape measure or a folding rule. A 6-inch pocket
ruler is handy for figuring out where to draw splitting lines,

At umes I've use straight-lee dividers to mark oft even-

width divisions on the end of a really large log,

TooLs FOR SHAVING WooD

A good drawknife and spokeshave are necessities. Fven if
vou turn vour chair parts at a lathe, a drawknife will be
usetul to prepare turning stock by shaving it into an octago-
nal section, and for shaping other parts, such as back slats,

Drawknife

The ethiciency and conwrol that can be achieved with a draw-
knife are the result of the wol's geometry— the two handles at
right angles to the length of the blade. You can pull a draw-
knite with considerable torce and sull control the blade for
exacting cuts and delicate work. Skillful use comes from prac-
tice and from having a drawknife that is properly sharpened.

Drawknives are made with blades in various shapes and sizes,
Blade lengths range from 4 1o 6 inches for fine detailing work
to 24 inches tor debarking logs. The blade may be flat and
straight, curved (as viewed [rom above)l. or bowed (as viewed
from the edge). Properly sharpened, a flat, straight blade is
efhicient for most drawknife work and is much easier o
sharpen than a curved or bowed blade. NMost pre- twentieth-
century drawknives were handmade and have curved blades.
Old drawknives were made with curved blades mainly
because the shape is much easier for a blacksmith to forge.

Most drawknite blades are {lat on one side. with a bevel on the
other. Although some experts mav disagree, 1 find that a draw-
knife can be elliciently used with the bevel up or down. It all
depends on edge geometry: sharpening, handle angles, and
what vou are doing, I suggest buving a drawknife with a flat,

Chatrmaker s dracknives, The drawhnife with a stragght. flat blade iy vecom-

mended for general use.



straight blade. These were commonly available in hardware
stores until about 1970 now vou need to search used-tool
shops and garage sales for them. Blades can be 8 or 10 inches;

length doesn’t seem to make any difference for most work.

Specialized drawknives with bowed blades, a configuration
sometimes found i old hand-forged drawknives, are used
for shaving flat areas, such as post-and-rung chair slats -~ a
good ool for a chairmaker to own.

Inshave

To hollow the concave surtace of Windsor scats (alier the mital
roughing out work, done with a hollowing adze), vou'll need an
inshave, a drawknife with the blade forged mto a U-shape.

The inshave I prefer has handles angled upward o about
135 degrees from the plane formed by the blade, instead of
the more common handles set at right angles to the blade.
The high handles make the inshave harder to control until
vou get the knack ol using the tool, but I found an inshave
with right-angled handles barked my knuckles when 1 ook

any but the most shallow shavings.

Spokeshaves

Spokeshaves are mutant hand planes with very short soles and
with handles that protrude on both sides, and their working
geometries are similar. The flat steel blade, supported by

a frog, is held in place by a simple chip breaker held fast

with a thumbscrew or a central serew flanked by two depth-
adjustment screws. You'll usually use a spokeshave afier
drawknife work to take fine, controlled-thickness cuts — vou
regulate the depth of cut exactly as vou do with a hand plane.
Spokeshaves are made in many styles, with various blade/sole

configurations and blade depth settung systems,

Wooden-body spokeshaves, the oldest stvle. use a blade that
has two tangs bent at right angles to the cutting edge.
Mortised through the wooden body, the tangs are held in
place by friction or threaded adjusung nuts. The advantage
ol a wooden-body spokeshave lies in the extremely low cut-
ting angle of its blade, useful when shaving highly figured
wood or the end grain of hardwoods. One problem with
wooden-body spokeshaves — especially when used o shave
cvlindrical stock —is that the sole wears into a hollow con-
figuration. This results in an enlarged and irregular throat
opening. which can oflset the advantage ol having a low
cutting angle. (One remedy is o inlav a brass sole plate just

in front of the throat opening,

An iron-bodv spokeshave with a flat sole (and matching
straight blade) is excellent for general work., While steel
castings can be pot iron or malleable iron, it’s worth spend-
ing the few extra dollars for malleable iron: a pot-iron
spokeshave can break if its dropped. NMost new spokeshaves
will work quite nicely after vou've sharpened them. With a
tune-up — which can include a higher-quality replacement
blade  spokeshaves can be used for very impressive work.

The single thumbscrew models are more difficult 1o adjust,

An inshave, used for saddling VWindsor seats. Note the obtuse angle betrceen

the blade area and the handles.

Spokeshaces, from wop: standard spokeshave with flat sole and tiein-blade
adjusting sereres: a basie spokeshave without adjusters holdy blade setting bet
ter but is more difficudt to adpst: a small flat spokeshave with excellent bal
ance for shaving cvlimdrical chair parts: Brian Boggs's concave spokeshave,
le \f:;’h'e r}{_fun _,ffur'\/r work on post and rung cha f'e_g'\,' \.’-.'rJJ;‘J made travisfier

made from a standard spokeshare.

but thev tend to hold the blade more securely than the

twin-screw adjustment models.

Besides flat-soled spokeshaves, concave, convex, and round-
soled spokeshaves are available  've never had much suc-
cess with the round-soled variety. Used for rounding chair
lees and similar stock, concave spokeshaves have a sole that is
semi-circular from side to side, and flat from nose o heel.
The flat blade is ground 10 a matching concave configura-
tion. Convex spokeshaves (with a lengthwise convex edge) are
intended for shaping hollow areas, such as Windsor chair
seats. Commonly available ones have too much curvature for
most work, although thev could be modified to shave the
deeply dished rear section of a hollowed seat.

A more usetul convex spokeshave, with a fairly shallow
curvature, is variously known as a chairmaker’s shave,
travisher. or bottom shave. Is usually a shop-made tool
with a wooden body and a tang-stvle blade. In the past,
chairmakers bought blades in various curvatures from a
local blacksmith and then made their own bodies. Com-
mercially manufactured antique travishers are rare finds.
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(Making a Travisher

A variation of convex spokeshave with a shallow
curvature, a travisher is almost a necessity for
smoothing Windsor chair seats.

Start by making the tanged blade. This can be forged
using standard blacksmithing techniques. Or you can
make the blade from cold, flat tool-steel bar stock.
Most of the shaping is done with a hacksaw, grinder,
and file while the blade is flat. Heat is required for
bending the tangs and the curvature of the blade.

I've made several travisher blades from a tool-steel
alloy called 01 flat stock, available from machinist
supply companies and preannealed, that is, soft-
ened for forming cold. You can get 3/16-inch by 3/4-
inch stock in 18- and 36-inch lengths. The travisher

Shop-made travisher, with 01 tool-steel blade blade in the drawing requires about 5-3/4 inches.

You can pencil layout lines on the surface of the
steel, but more exact markings can be scratched in if you coat the surface with machinist’s bluing or the ink from a per-
manent felt marker. The tangs should be about 1-3/8 inches long; 3 inches is a good length for the blade (a).

Hacksaw the blade to overall length. Then drill 1/4-inch holes at the tangent of the tang/blade corners. Hacksaw the tangs
(1/4 inch wide) and the ends of the blade. Clean up saw cuts with a file. Grind and file the bevel to an enclosed angle of 30".

The bending can be done at a forge or with an oxyacetylene welding outfit. Using a welder, arrange a steel plate, with two
crosspieces to support the blade about 1/4 inch above the plate. (The supports can be two bolts or pieces of scrap.) Lay the
flat blade across the supports. Apply heat to the bottom of the plate with a cutting attachment. When the center of the blade
is red hot, pick it up with locking pliers. Hammer the blade curvature using a 2-inch steel pipe or other rounded surface for an
anvil. A curve with a rise of 3/8 inch at the center of a 3-inch blade is about right for most Windsor seat work. The bevel should
be on the concave side of the curve (b).

Reheat the blade before attempting to bend

T b e
the tangs. The red-hot tangs can be bent close e . ) S 3

to shape using pliers. Fine-tune the bends by i e | 1

s

tapping against an anvil. (The anvil section of a (' P ¥ EEVEL-OF BEADE
- '

TRJES SIS 2. A

machinists bench vise will work.) The tangs
BEVEL 30" INC. L

must be in line and parallel to each other.

. iz i
Harden and temper the blade following the (SRLOT e NOE 20O e

instructions in the sidebar “Making a Tapering
Plane” in this chapter.

You can make the wooden travisher body from
any dry, dense, short-grained hardwood, such
as beech or hard maple. The stock is 1-1/2-
inches thick. Saw the outline of the travisher
body on the flat stock.

There are two ways to mount the blade. }/::'::;Nt iﬂ’/
Traditionally, the bent tangs are slightly tapered ; > Usecrion ar

and secured by friction into matching tapered 'C* (CENTER)
mortises in the wooden body. A simpler

method is to cut slots that match the tangs into the back of the travisher body (c). The blade is held in place using washers and
small bolts that pass through the wooden body (d). In either case, you must be careful when excavating the cavity for the blade
and escape for the shavings. This is careful chisel and file work. The throat (the opening just ahead of the protruding blade) should
be kept quite narrow, about 1/16 inch. The escape for the shavings should be large enough for shavings to exit without jamming
in the wooden body (e).

An alternative to making a wooden-body travisher is to modify a flat-soled iron-body spokeshave. Start with a spokeshave
that has upswept handles. (A flat-handled spokeshave would be impossible to hold onto when working a hollowed surface.)
Use a grinder and then a file to reshape the sole to a uniform end-to-end curve. Regrind the flat blade so that the edge
matches the curve of the sole. Hacksaw off the ends of the handles where they begin to curve downward. Then use a grinder
and file to round the edges of the amputated handle ends.




TooLs FOR HEWING

Hewing refers to removing chips of wood by swinging an
axe or adze mto the material being :\h.'!])t‘(l, An axe blade s
in line with the handle, while an adze blade 1s perpendicular
to the axis of the handle.) Axes are generally used to hew
flat or convex shapes. Adzes are made to hew flat shapes

and to hollow out cavitnes, such as Windsor chair seats,

Green-wood chairmakers use axes during riving., to sever
stubborn cross fibers in a log being split. and sometimes 1o
hew away stock that is too thick. An axe can also be used
for special purposes. such as hewing the armrests of a

post-and-rung rocker,

Hatchets and Axes

Standard polled hatchets and axes are used out in the
woods and for splitting, as discussed carlier in this chapter.
For hewing, use a broad hatchet (a one-handed axe with a
flat side and a single bevel to the outside of vour swing) or
a well-balanced double-beveled hatchet. For good balance,
the axis of the handle should be in line with the center of
gravity ol the axe head. Balance is less important with a
broad hatchet.) The imner bevel of a double-beveled
hatchet must be flat; an axe with a rolled bevel will tend o

olance ofl” the work beinge hewed.

Hollowing Adzes

A hollowing adze 1s the tradinonal ool chairmakers use 1o
begin roughing out the cavity of Windsor chair seats, This
adze can have a short, medium, or full-length handle,
depending on the adze head and the user’s preference. In
the past, chairmakers did their roughing out. or saddling,
by standing on the plank and using an adze with a full-
length handle. This is my preference: ic's efficient and safe
il vou're carctul. Novices are ofien more comfortable using
an adze with a short or medium-length handle. (Seau
blanks can also be clamped flat on a workbench or secured

vertcally in a beneh vise.

The :'(15;‘{' ol a hn”(:\\'illt{' adze should be 2 o 4 inches
across, and 1t must have an extertor bevel. or the adze wall
dig mnto the wood and tend to get stuck. My Swedish
friend Hans Karlsson makes an elegant adze head that is
2-1/4 mches across, The curve ol the blade 1s somewhat
flattened in the center area; this shape leaves a gently scal-
loped surtace.

My own adze. designed especially for hollowing Windsor
seats, has an edee 3-1/2 mches across. and the head
weighs about 30 percent more than the Hans Karlsson
adze head. The adze edge is ground with a continuously
variable bevel, The exterior bevel in the center section
gracdually shifts to an interior bevel at cach side. The vari-
able bevel improves a cut’s control and efficieney with no

bouncing or resistance at the sides ol the upswept blade,

Shopr aves: wop. ave wsed durimg riving work: bottom, a Swedish “slovd ™

handeraft) axe wseful for heceing
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addze with 30-meh han
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TooLs FOR BORING
AND TENON MAKING

[ group boring and tenon making together because vou'll
use evlindrical mortse-and-tenon construction for most of
the socket joinery in post-and-rung and Windsor chairs..
For information on standard boring tools used in green-
wood chairmaking. refer to general texts on woodworking,

Socket joinery is fast. accurate, and relatively ecasw.

Bit Braces

You'll find a bit brace and standard auger bits usetul,
although vartatons and substitute tools are available,

Braces. ITvom Lot late wmneteenth-century Spofford brace: bit brace with a

wiiversal chuck: bit brace wath alligator chuck



Several types of” braces exist, with the usual range in qual-
ity and cost. Conventional bit braces are designed to hold
standard auger bits with a tapered square lug at the
attachment end. However, many bits have a straight cylin-
drical or hexagonal shank intended for use with electric
drills that have a_Jacobs chuck (the chuck is the mechanism
that holds the bit), Since chairmakers sometimes need to
use one of these drill bits with an old-fashioned bit brace,
get a brace with a “universal™ chuck, whose construction
allows it to grab bit shanks that are round or hexagonal in
addition to the standard tapered square lug. The jaws of a
universal chuck pivot at their midsection: these can hold
most drills. The other standard brace chuck has “alligator
Jaws” and can be used only with augers with a tapered
square lug at the end. Look for a brace with a chuck that
does not wobble,

In terms of size. chairmaking requires a brace with an 8-

or 10-inch sweep (brace “sweep” refers to the rotation

diameter of the crank).

I don’t often advocate using antique tools. but one 1 espe-
cially like is called a Spoftord brace, made in the late nine-
teenth century, just a few vears before the modern types of
brace chuck were invented. The chuck of a Spoflord brace
is simply a sphit chunk of steel with negative cavities that
match a tapered square lug: the halves are tightened using
a large wing nut. Spoflord braces really do the job. with no
wobble or play in the attachment mechanism. Used-tools
dealers generally price them quite reasonably.

Electric Drills

With increasing frequency, green-wood chairmakers are
using hand-held electric drills. Their attraction for me is
not speed; drilling wood by muscle power is usually fast
enough. One advantage lies in the drill’s chuck. Because it
holds cvlindrical and hexagonal drill shanks, it opens the

wav for using a wide range of drill bits. Another advan-
tage 1s that being able to hold the drill with only one hand
frees vour other hand for another task, such as supporting
or backing up the work. Also, an electric drill can be
operated in almost any body position. Finally, the sensitive
trigger of a good-quality, variable-speed electric drill
allows dnilling at controlled, slow speeds, a great advan-
tage. | like the cordless models.

Although some chairmakers love their drill presses. 1 usu-
ally prefer using a hand-held drill. Consumer-grade drill
presses often have excessive quill runout— they don’t turn
in an accurate circle. Because of vibration, theyv don't
make a clean, accuratelv sized hole, even with good jigging
or a clamp. [ also find mortising with drill-press jigs bor-
ing. compared to working with hand-held tools,

Wood Bits

Cionvenuonal auger bits made for use with bit braces have a
cutting geometry that consists ol a central lead screw; two
circumferential scoring nibs at the perimeter, and two cross-
wise cutters that span the lead screw and scoring nibs. Of
the two types of auger bit, Jennings augers have a fine-
threaded lead and a double-spiral shank with no central
shafi. while Irwin augers have a coarser lead thread and a
single spiral winding around a central shaft. With a Jennings
auger you must be careful not 1o bend the double-spiral,
shattless shank. An occasional problem with Irwvin bits is that
the lead screw can pull the drill downwards faster than vou
want to work. Both styles are casy to sharpen.

Auger bits are made in sizes from 1/4 10 2 inches in diam-
eter. The conventional sizing svstem uses increments of’
1/16 inch (mumber 5 means 5716 inch). Augers above

I inch in diameter are available in increments of 1/8 inch
but are still specified in sixteenths, so a number 20 auger is
1-1/4 inches in diameter.

Spoon Bits

A spoon bit is shaped like a half cylinder, with a cutting end that approximates the shape of half of a dome. Since such
bits can be made by a blacksmith, they were made long before bits with auger shanks and complicated multipart cut-
ters and were used in many pre—factory era chairs.

Although they look primitive, spoon bits are effective boring tools with some unique characteristics. They cut clean
holes and will bore at an angle. Some Windsor chairmakers prefer spoon bits because they can bore a hole with a neck
that is smaller in diameter than the bottom of the hole. This shape results from wobble inside the hole, as it deepens.
A matching bulbous tenon forced into such a swollen hole will not easily come out. Still, I'm not convinced that this is
a superior joint. It's difficult to make a bulbous tenon that closely matches the enlarged inner hole. Also, if the joint even-
tually loosens, | want to be able to take it apart for repairs.

The ability to bore at an angle is not unique to spoon bits. Most of the angled borings in the stick Windsor (Chapter 8)
and the bow-back Windsor (Chapter 9) are made with conventional auger bits, powerbore bits, and ordinary twist bits.

In my opinion, the time to use spoon bits is when you're making authentic reproductions, copied from originals made
with spoon bits. And spoon bits are fun to play with.
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Five-eighths-ineh boring bits: . spade or paddle bit: b, Jennings auger bit: ¢,

Drecin auger bit: d, “electvician’s™ auger bit: e, rare forstner bit with tapered
i = .

o |

bit: 1. auger bit file. for shavpening

fug: L. powerbore: g, powcerbore with shortened lead point: b, fugh-speed tieest

Fven though auger bits bore a clean hole. they present a
few problems: (1) In evlindrical stock. the lead screw or
scoring nibs can inadvertently break through the back of
the hole: (2) the actual diameter of most auger bits is

I /64-inch larger than the nominal size. a problem if vou
want to use a fixed-size tenon cutter: and (3) because of
their tapered square shank. conventional auger bits cannot
be used with a Jacobs chuck or with most bit extensions,

which are used as aids in horizontal borine.

Designed for use with a drill press, forstner bits can also be
used with a hand-held electric drill or even with a bit brace
it vou can find a forstner with a tapered square lug at the
end). Forster bits have a short lead poimnt and scorimg nibs
that are shallow in depth. lengthened to extend about one-
fourth of the way around the perimeter of the head. This
construction lessens the danger of boring through the back
side of a small diameter evlindrical chair part. In use, a
forstner bit rides on the extended nibs. Like an auger bit,
forstmers have two cutters that span between the lead point
and side nibs; there is no spiral on the shank to help remove
the cuttings. Although forsmers cut a very clean hole, exten-

stons are not generallv available for these bits.

For post-and-rung chairmaking, 1 use a vartaton of the
forsmer bits, such as Stanley powerbore bits. These have only
one cutter and one side nicker, both too long for many chair
borings but easily filed down. A major advantage is that the
shank accepts extensions that are manutactured for spade
bits, the cheap, flat “paddle™ bits made tor electric drills.

[ sometimes use ordinary machinist’s twist bits with a vari-
able-speed electrie drill. These are especially useful for

boring into end grain on the steep sides of a Windsor bow.

Reamers: a. dummy tapered tenon, for test fitting while reaming mortises; b,
fluted machinist’s veamer: c. 10-degree reamer with tapered lug: d, narroze-
angle wamer: e, nineteenth-contury 8-degree reamer; 1, cast-steel reamer, reith

remorable awger. . to start hole

Reamers

Reamed mortises are required when vou use apered cylin-
drical tenons for Windsor legs and the ends of back bows.
Usually vou'll bore a round hole first, then shape the coni-
cal interior with a reamer. The converging sides of a
reamer should be straicht, forming a hall cone, with a lug
at the end that fits a brace or is permanently attached to a
wooden T-handle.

For a good tapered joint in wood. the inclusive angle of
the reamer can be 8 to 12 degrees. (The inclusive angle of
a reamed mortise must match the inclusive angle of the
tapered tenon.) Wider inclusive angles won't hold the

1;I|)('I'l‘(| lenon as \\'('”,

Tenon Formers

For durable post-and-rung chairs, vou make tenons from
fully dry wood that fit extremely tightly into their bored
mortises. | trv 1o make tenons 1/100 inch oversize, so they
must be pounded i or pulled with clamps into their
matching mortses. For sizing, I use test holes in dry hard-
wood and dial calipers that measure tenon dimensions in

thousandths of an inch.

[ like and use a varicty ol tools and methods for making
cvlindrical and tapered tenons. In the ladder-back chair pro-
jeet (Chapter 6), for instance, the six side-panel rungs are
tenoned using a spokeshave, then sanded to size: the front
and back rung tenons are made with a tenon maker desiegned
by Brian Boggs. The tenons in the stick Windsor project
Chapter 8) are formed with a tenon former and a tapering
plane, while the bow-back Windsor project (Chapter 9) uses
leg and stretcher tenons made on a lathe and spindle tenons
made with a tenon cutter: or simply shaved and sanded. (For
a photograph of tenon-forming tools, see the sidebar
“Alternate Tenon-Making Tools and Methods™ m Chapter 6.)
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(llaking a lapering Plane

Shop-made tapering plane—a rounder for making tapered tenons
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You can make rounders for cutting
tapered tenons in any dimensions. The
plans here are for a large tapering plane
used to cut tapered tenons for Windsor
chair legs. The tapered hole must match
an available reamer. This plane can also be
used to make cylindrical tenons whose
diameter matches the small end of the cut-
ter. Some adjustment in sizing is possible.

The wooden tapering plane shown here is
made from a dry hickory block 3 by 3 by 9-
1/4 inches. Elm, beech, and rock maple
are also ideal. Square up the block, then
bore a pilot hole for the tapered hole.
(Drill across the growth rings if possible.)
Ream the hole to desired dimensions.
Saw the flat area that accepts the blade
and the escape for the shavings. Don't
shape the handle section until all the
working parts are finished.

Make the blade from preannealed 01 tool
steel, available in various sizes from
machinist’s supply houses. This steel can
be hacksawed, filed, and drilled as a cold
material. Note the slight curve at the end
of the blade bevel that goes over the
entry end of the plane (a).

To harden the blade, heat it red hot in a
forge or with a gas welder. (The steel will
lose magnetism at the exact correct tem-
perature.) Quench in vegetable oil.
Temper by “soaking” in an oven at 375 to
400 degrees for thirty minutes.

Bore 1/4-inch holes for
the carriage bolt blade
retainers (b). Test the cut-
ter. You may have to
modify the blade bevel
or the exact height of the
blade. (If necessary, the
blade can be raised with
paper shims.)

Shape the handle to your
own satisfaction.

Tenon formers: a, dowel pointer; b, A.A. Woods hollow auger; ¢, Boggs tenon former; d, shop-
made tapering plane; e, commercial production tenon cutter




A tenon former that's not used in these projects but that vou
might find useful is the hollow auger. Tuning up one of these
old tools can be challenging. but some cut nicely. To use one,
vou need to locate a boring bit that is properly sized for the
tenons made by the hollow auger. (We're considering incre-
ments ol much less than 1/100 inch here.) Antique AL A
Woods hollow augers are adjustable, with a contnually vari-
able diameter, plus other features for fine-tuning the cut.

You can make vour own tenon former or tapermg plane from
a wooden block and a spokeshave or plane blade (see the side-
bar “NMaking a Tapering Plane™ in this chapter). Both ools are
sometimes called “rounders.” Rounders can have a set diame-

ter for making evlindrical tenons, or the blade can be skewed

for making conical. tapered tenons. The rounder is rotated

while the wood being shaped into a tenon is held in a vise. T : 3 o gy : :
Basic chairmaker’s turning tools: a. 2-ich roughing gouge: b, 1-mch roughing

You can also buy commercially manufactured tenon cutters., gouge: ¢ 1/ 8-ineh parting tool, ground from an old file: d, skew chisel; e,
Although designed for use with a drill press. these can also 37/ 8-tnch spindle gouge (ith ladyfinger grind): 1, small pair of outside calipers

[llaking a Scratch Beading lool

You'll use this simple scratch beading tool to make decorative beads (incised grooves) along the front edge of D-section
Windsor bows. Usually, two beads are cut in the bow front, each spaced about 3/16 inch in from the bow corners.

The body of the beader is made from a single piece of close-
grained hardwood, as shown in the figure. The easiest way to
make the slot for the blade is to saw a kerf along the full length
of the upper part of the blank. Then insert wooden shims, of a
thickness to match the blade, at both ends of the kerf,

Shop-made scratch beader

Make the blade from an old
plane iron or any other flat J

steel stock that is about 3/32 / 7 ’ 3/32" WOOD SPACER
inch thick. The bead is shaped
with files. The edges of the
bead must be squared to cut
well. | angled the edges in
slightly toward the back, which
improves the cutting in one
direction but precludes using
the tool in both directions.
Hardening and tempering isn't
necessary.

Secure the blade in position
with two 3/16-inch machine
bolts, nuts, and flat washers.

(_,/, ; —L DETAIL AS SEEN
CUTTER 1S 332" WIDE FROM BELOW
BY Y/8' DEEP
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be used with a hand-held electric drill or a bit brace. Tenon
formers are available in 1/8-inch-diameter increments from
3/8 to | inch.

Most tenon formers require a slight chamfer (groove or
bevel) at the tenon ends in order to get the cutter started.
This chamfer can be formed with a dowel pointer turned
with a bit brace, or it can be whittled or filed.

TooLs FOR TURNING
Lathes

In chairmaking, work done on a lathe is referred 1o as
spindle turning. For green-wood chairmakers, the lathe can
be the heart of the shop, can be used selectively, or can be
no part of” the shop at all. The tutorial Windsor and other
project chairs can be made without any lathe work. Or vou
may choose to use a lathe more than I do, turning parts
that I prefer to shave. It's a matter of preference.

For chairmaking, vou don’t need an expensive lathe, and
vou may choose to use a shop-made spring-pole lathe (see
Chapter 21). A basic electric lathe, like the old ones made
by Delta and Record for use in home shops, is well suited
for most spindle turning. Avoid the very cheapest imported
lathes; they weigh too little and will vibrate excessively.

For Windsor turnings [ like a lathe ol rest at least 22 inches
long, a length that saves a lot of time moving the ool rest along
the bed. You can make one from hardwood lumber and a strip

of steel available at any hardware store.

Lathe Tools

Chairmaking calls for only a few wrning tools. [ like the
hetty ones made trom high-speed steel. A basic set includes
four: A 1-1/4- 1o 2-inch roughing gouge for rounding turn-
ing blanks and shaping simple turnings, a 1/2-inch spindle
gouge for shaping more ornate bends and coves, a 1-inch
skew chisel to cut nodes on bamboo turnings and to make
final cuts on parts of baluster turnings. and a 1/8-inch-
wide parting tool to cut grooves into turned cvlinders,

You'll need several outside calipers so that you can measure
different diameters while turning a set of legs and stretch-
ers. You'll also need a full-face shield that should be used
during initial rounding of parts.

OTHER TOOLS FOR
GREEN-WO0OD CHAIRMAKING

I'll include a basic selection of saws and measuring tools
here and discuss other common tools as they are called for
in the tutorial chapters.

Saws
For many light sawing tasks [ often use a handsaw that com-
bines Japanese-style saw teeth with a Western panel-saw blade.
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Measuring tools: a, shop-made try square: b, shop-made stiding bevel gauge:
c. mechanic’s protractor: d. inexpensive drafting protractor; e, inside-outside
calipers that measure tn units of 1/32 inch: 1, dial-gauge inside-outside
calipers that measure i units of 001 inch; @, combmation square: h, 12

wmch ruler; 1, 48-inch aluminum ruler

For rough cutofl” work, it’s quick and very useful. Finding a
good-quality dovetail or back saw—a small saw with a rein-
tforced back and at least twelve teeth per inch-—is not casy;
consider using a Japanese dozuki saw as an alternative,

You can make vour own turning saw, a traditional bow
saw with rotating end pieces that vou can use to saw the
outline of Windsor seat planks (see the sidebar ~“Making a
Turning Saw™). A basic 14-inch band saw is very useful
although not essential) for sawing the outline of Windsor
seats and all manner of cut-ofl’ work. I also use it 1o resaw

rivings when splitting isn't fully predictable.

Measuring and Layout Tools

For chairmaking measurements, I find good-quality tools
are usually good enough. I see no advantage in getting the

finest or fanciest measuring tools.

A 6-foot tape or folding rule with extender is useful for
measuring between legs, such as tor Windsor stretchers. |
like flexible, stainless-steel. 6- and 12-inch rulers with cork
backing, which are available at office-supply stores — 1/16-
inch increments are small enough. I prefer rulers that start
at the end. rather than those that start 1/4-inch or so in
from the ends. I also use a 2-inch-wide, 24-inch aluminum
ruler. A combination square combines a 12-inch steel ruler
with a shiding square and miter gauge.

The adjustable shop-made bevel gauge used in the tutorial
stick Windsor project (Chapter 8) 1s in some wavs superior
to the ones for sale. Shop-made bevel gauges have at least
three advantages: (1) The wooden base is about 50 percent
wider than those on commercial bevel gauges, which
makes 1t easy to balance and keeps it from tipping over; (2
the adjustable arm is low enough to place underneath a bit
brace without getting knocked over; and (3) its translucent
plastic arm allows vou to align it with the center of the
part vou're gauging it against. /A carpenter’s framing
square, 18 by 24 inches. is useful for Windsors. (Avoid pro-
fessional builders’ framing squares with scales in 1/10- and
I/12-inch increments, which can cause slipups unless
you're very familiar with them.)



Making a Turning Saw

Once you start using a band saw, it's easy to forget how use-
ful and efficient a homemade turning saw can be. Used for
centuries, this variant of the bow saw can be custom made for
a variety of sawing chores. Unlike an ordinary bow saw, it has
pivoting knobs on both ends of the frame that allow you to
rotate the blade to any angle. You can then tilt the frame to
one side so that you can saw deep cuts and most types of
curves,

You can make the arms for the frame from any strong, air-
dried hardwood. The pivoting knobs are generally turned on
a lathe, but they could be rectangular—these knobs are for
rotating the blade only, not for handles when you saw.
Blades are made from standard band-saw stock, readily available. If you expect to cut out Windsor seats with your
turning saw, | recommend 3/8-inch-wide blade stock, with six teeth per inch.

Shop-made bow saw, with knobs for rotating the blade

The turning saw in the figure uses two arms shaped
from 1-by-2-by-12-inch stock; at the bottom of the
arms, holes 1/2 inch in diameter house the pivoting
knobs. The 1/2- by-1-inch rectangular mortises for
the stretcher tenons are only 1/2 inch deep. Shape
the arms so that they are comfortable to hold.

4T X 1" X 5" TOGGLE

Make the stretcher from a 3/4-by-2-by-20-inch piece
of any straight-grained wood. Hardwood is not nec-
essary, and you can have a lighter weight tool if you
use a softwood, such as spruce.

STRETCHER

(5mall nail) ) ) ) )
38" X 25" X b TP| BULADE . : The pivoting knobs have a lengthwise slit for the saw

blade and a small hole that houses a cross pin to
secure the blade in place. The cross pins are small
box nails cut to length.

Since a frame saw cuts on a pull stroke, the blade must be tensioned. My saw blade is tightened with several winds
of linen cord, but any stout cord will work. Make the toggle from a piece of scrap hardwood.

Band-saw blade stock can be cut to length with ordinary tin snips. Since band-saw blades are hardened, you will have
to anneal (soften) the ends of the blades to drill holes for the cross pins. Annealing is a simple process: Heat the blade
ends with a propane torch or over a kitchen gas stove until the ends become red hot. Then set the blade ends aside
to cool slowly (do not quench). Use a center punch to mark a dimple at each end of the blade for the cross-pin holes
The distance between end dimples must be based on the finished length of the stretcher, two arm widths, and the
location of the cross pins on the pivoting knobs. Drill 3/32-inch holes at the dimples for the cross pins.

To measure in hundredths or thousandths, vou can use a
G-inch dial gauge, much casier to read than vernier
gauges or micrometers. Most dial gauges can also mea-

sure the depth ol a hole.

Finallv, add an inexpensive colored plastic protractor
less likely to get lost than the clear plastic): an orange
plastic drafting wriangle. 30 to 60 degrees; a 9 mm
mechanical pencil, with “hb”™ lead (no more pencil
sharpening!): an awl for marking centers and other tasks;

a sturdy compass for scribing the bottom ol chair legs
aet one that can hold an extended pencil); and straight-

Rasps and files: a. 10-inch flat bastard file: b, 12-mch half-round file: leg dividers.

c. I 0-tnch hand-cut pattern-maker’s vasp: d. 5/ 8-by-14-inch rat-tail file:

e 3/ 16-by-8-inch rat-tail file: {, riffler: @. broken rat-tail file for wse with A scale or moisture meter, while not essential, comes in
electric drill: h. file card. handy for determining the moisture content of rungs
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and other chair parts. I use an inexpensive digital scale that
measures in 2-gram and 1/ 10-ounce increments.

Abrasives and Finishing Tools

[ try to keep sanding and linishing as simple as possible. Even
though sharp-edged tools create very smooth wood surfaces,
some scraping and sanding seems inevitable, A 3-inch-diameter
random- orbit sander. while not usetul with post-and-rung
chairs. works well on Windsor scats. (I'll discuss finishes, paints,
and other finishing supplies in the wiorials,

My favorite flat scraper is four-sided. with a curve on one

long side. A supply of 80-. 120-. and 220-grit sheets of sand-
pPpPh g

paper will take care of most sanding chores. [ find that cloth-

backed sandpaper lasts longer and has beuer abrasion.

[ find half-round rasps very usetul: the best are called pat-
tern-maker’s rasps. Good ones are expensive but will last for
vears if vou prevent them from contacting other rasps and
files during storage. Be sure to put a handle on any tanged
rasp or file. Bastard-cut hall=round machinist’s files are good
for detailing tenons. Rat-tail rasps are often useful in fitting
Windsor spindles: the most useful sizes are 5716, 3/8, and

1 /2 inch.

You'll need on hand supplies of disposable gloves for
finishes and it you use polvurethane glue: clean white
rags torn into pieces about 3 by 10 inches: 1-1/2-inch.
good-quality sash brushes for Windsors (saw ol the

handle to a total length of about 8 inches).

[ recommend wearing a dust mask lor sanding and
when vou're using some finishing matenals. If vou're
particularly sensitive to dust or fumes vou should con-
sider buyving an air helmet, which has a high-quality
filter and a small pump that supplies continuous clean
air behind a full-fiace shield attached to a plastic hard
hat. You'll also need safery glasses tor sphitting, when
striking steel against steel, and when working at a band

saw or other power ol.

I know that novice chairmakers may find this list
rather long and somewhat daunting, Finding good tool
suppliers mav be a challenge, and the expense is con-
siderable. One solution is to begin by taking a course
or workshop where specialty ools are supplied. When
vou do buy tools, I recommend that vou buv good
ones: cheap substitutes are generally disappointing,

(Making a Chairmaker's Bevel Gauge

Bevel gauges and try-squares: a, b, and e are shop-made versions with superior stability.

Standard sliding bevel gauges have several faults that make them less than ideal for chairmaking, problems you can
avoid by making your own bevel gauge. Make the base and arm from any dry hardwood. | used maple and made the

base stock and slot for the arm with a table saw.

The base is 1 inch wide, 1-1/4 inches high, and 4-3/4 inches long. The arm is 3/16 inch thick, 1 inch wide, and 5-3/4
inches long. The fastener is a 5/16-by-1-1/2-inch carriage bolt, combined with a flat washer and a wing nut. | offset it
from the center of the base to increase end grain beyond the hole in the arm. (An improved version of the bevel gauge
employs a translucent plastic arm, especially useful when gauging turnings or tapered chair parts that don't have par-

allel sides. )

Make two bevel gauges, for simultaneous use with front and side angles. You can also make a nicely balanced try square
gaug g Y Y

following the same specifications.
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Making a Spindle Scraper

Shop-made spindle scraper

No matter how carefully you finish a spindle with a

spokeshave, you'll find yourself creating narrow, flat

facets. The quickest way to round a spokeshaved spin- THRDAT (SCRAPINGS ESCAPE )

dle is to use a scraper made especially for the purpose. e L | e Scaew /commeRs T

Square up a 9- to 12-inch block of dry hardwood 1-1/8 _ -

inches on each side. To shape the handles, turn the - o BNl 8 T e L
REMOVABLE BLADE CLAMP AND SCRAPINGS ESCAPE

block on a lathe or whittle and rasp them to shape. Saw , M —— — 2% ——— W

and chisel a housing across the center for the removable '

blade clamp and shaving escape. Make the blade clamp

from another piece of hardwood. Shape the scrapings

escape as shown. Drill and countersink holes for the two

1/4-by-1-inch machine screws that secure the blade

clamp to the main body section. Countersink housings

for the 1/4-inch nuts.

|

Shape the concave, 3/4-inch diameter half-circle cutout
on the bottom of the scraper with a large, rat-tail rasp.

Hacksaw the scraper blade from an abandoned handsaw. Form the 11/16-inch- diameter cutout with a round file. Put a
burr on the edge by burnishing at an angle with a hard rod, such as the shank of a screwdriver.
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CHAPTER 3

sharp ool 1s something like a fine racing horse 1t

promises great performance. but taking care of it and

allotting time for training come with the territory. In
spite of the old saw that “a sharp tool is a safe ol its very
sharpness makes a sharp tool not only cut wood more easily
and efliciently than a dull one. but also far more dangerous.
When using sharp tools, vou need to be very careful to pro-

tect both _\HIII'\l‘” and their delicate i'(ls;{‘\.

One reason many woodworkers gravitate toward power
tools is that thev have never had the satistaction of using
properly sharpened hand tools or of seeing the fine work
such tools pr duce. Also, the selection of tools and abra-
sives available for grinding and honing a fine edee can be
confusing at best, daunting at worst. Durine the vears that
['ve been working green wood. 've had the eood tortune
to learn about sharpening from several woodworkers who
maintain and use extremely sharp tools. In this chapter T'll
pass that knowledge along to vou, explain several concepts
about sharpening, and then get to the specifies of sharpen-

ing some ol the specialized tools used by chairmakers.
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harpening Your Tool

Sharpening is a three-step process: (1) Developing the cor-
rect geometry for the tyvpe of tool, usually by erinding or

otherwise shaping; (2) sharpening the edge. often referred
to as honing, usually with bench stones: and (3) polishing.

which mav include bulting,

CutTING-EDGE GEOMETRY

Through experience. I've come 1o agree with master wood-
carver, teacher, and wirner Wille Sundqvist that “the bevel
is more important than the edge.” What does this mean?
No matter how sharp a wol's edge, it will fail you if its
geometry is inappropriate for the ool or for the task vou're
asking it to do. For example, a 90-degree edge can be made
very sharp, but it won’t slice wood. Or the bevel of a sharp
edge might be slightly convex (or dubbed). so that vou have

to lift the ool so high to cut with 1t that 1's ineflicient.

The first thing to remember is that a cutting edge has two
sides it is a juncture of two intersecting planes. In geome-
try. such a juncture is called an arrs. A wol's edge may be
formed by the junction of a single bevel and the back (flat
side of a blade (as in plane blades and chisels) or by the junc-

tion of two bevels (as in knives and most axes) (see fig. 3.1).

An edge’s sharpness is only as good as the surface of the
rougher of the two sides at the arris. If vou look at a ool
edge through a 10-power hand lens, vou will see minute
scratches on both planes and tiny serrations at the arris.
When vou hone and polish a tool. the surfaces and the
arris grow smoother. A sharp edge in tool steel has a

highly polished surface on both sides ol the arris.

For most cutting tasks. a low included angle— the angle at the
arris— cuts best, but a wider angle holds up better. The
optimum included angle for woodworking tools varies

from about 20 to as much as 45 degrees for certain turning
tools. For the hardwoods used 1o make chairs. | sharpen
most hand tools at an included angle of 25 to 35 degrees.
In addition to a tol’s cutting geometry, the appropriate
mcluded angle is determined by the type of steel the ool is
made of, the steel’s hardness at the edee, the hardness of

the wood to be worked. and personal woodworking habits.

Sharpening. especially honing, is an ongoing process. For good

work vou will need to do touch-up sharpening periodically.

Hollow-Ground Bevels

Often to sharpen a ool vou'll want to make the bevel cither
absolutely flat or slightly concave (slightly hollow ground, that

is, eround until a hollow appears along the center of a



bevel). It's much easier to create a slightly rounded, convex
(rolled) surface than a flat one (see hig. 3.2).

For a hollow-ground bevel, a grinding wheel is used for
shaping; the result is a “heel and toe” contigured bevel (see
fig. 3.3a). The hollow reduces the bevel surface area to be
honed and polished, which means faster honing, During
honing on a flat stone, vou can register the honing angle by
clicking against the heel and toe of the bevel. This helps to
prevent rocking, which will either result in a rounded, con-
vex bevel or cause vou to lose control of the bevel angle.

One important point to remember when hollow grinding
is to leave very narrow bevel flats at the heel and toe. The
too-narroce included angle of a full-hollow grind (see fig.
3.3b) can be corrected by honing either a microbevel or
new heel and toe flats that correspond to the desired angle.
A full-hollow grind made with a high-speed bench grinder
also increases the risk of overheating at the edge, resulting
in a loss of temper.

To strengthen a full-hollow grind by honing a microbevel,
vou readjust the honing angle. forming a narrow band just
behind the cutting edge (fig. 3.3¢). Advocates of micro-
bevels point out that resharpening is faster than honing the
full bevel and that the larger bevel angle is stronger than
the original ground angle. However, I generally avoid
microbevels: to speed up honing I prefer a slight hollow
grind along the bevel; that way I'm sure to maintain the
cutting angle I want. Particularly for the chairmaking tools
that vou'll use with the bevel side down, where the bevel
acts as a guide or register for the cutting action, a
microbevel 1s too narrow to be effective. For instance, a
microbevel makes a drawknife useless for bevel-down shav-
mg Microbevels are fine on plane blades and chisels that
are used exclusively bevel side up. as long as the included
cutting angle is low enough.

Rolled Bevels

Rolling or dubbing either side of an edge generally
increases the included angle. With drawknives and inshaves
a small amount of rolling or dubbing is not only accept-
able, but actually desirable in order to control depth of cut.
Unlike a plane or spokeshave, a drawknife has no mechani-
cal “fence” to control tool depth. You control the depth of
vour cut by making frequent, subtle adjustments in tool
angle as the cut progresses. A drawknife used bevel up to
shave hardwood will invariably have some rounding across
the back (flat) side of the blade. Similarly, a drawknife used
bevel down on hardwood requires some rounding across
the bevel. (When shaving softwood, a drawknife will often
work fine shaving bevel up with a very flat back side on the
blade; softwoods compress somewhat during a cut.) The
danger in forming a roll across either side of a drawknife
blade is that the included cutting angle (at the edge) quickly
increases, especially i both sides are rolled.

To judge the included angle of a dubbed bevel on anv tool,
but particularly a drawknife, you need to take a very close
look at the bevel configuration. It the dubbing extends

Fic. 3.1. Cutting-edge
geometry for typical
hand tools—

an included angle of
30 degrees is com-
mon: a, single bevel,
as in chisel, drawknife,
and plane blades;

b, double bevel, as in
knife and axe blades

Fic. 3.2. A, perfect
example of conven-
tional bevel with 30
degree included angle;
b, rolled bevel result-
ing in a 50-degree
included angle at the
cutting edge

Fic. 3.3. A, Hollow A
grind centered on a
30-degree bevel; TOE ~
b, hollow grind
extending from bevel
toe to heel, resulting
in a weak 20-degree
included angle;

¢, 30-degree micro-
bevel ground at the
edge of a 20-degree
hollow grind

Fic. 3.4. Suggested
drawknife bevel ROLLED

HEEL

geometry—the bevel

is rolled above the SRR, ] %}

30- degree included = ,.
TOE !

cutting angle.

from cutting edge to heel, it becomes very difhicult to deter-
mine the true included angle. But i’ dubbing begins shghtly
beyvond the cutting edge and then extends back to the heel,
vou can maintain the desired included angle and use the

dubbed section of the bevel for controlling the cut (fig. 3.4).

With spindle-turning gouges, bevels should be fully hollow
ground so that the bevel actually rubs against the turned
wood. This rubbing bevel action allows you to control the
tool, which is cutting a cylindrical surface.

Besides bevel geometry, factors that come into play in evalu-
ating cutting effectiveness are the angle of blade to wood
(the actual cutting angle), the direction the blade moves in,
and the width of a tool’s throat (the opening in front of the
protruding blade). When a blade is held at an angle to the
path of the cut—called skeweing —the effective cutting angle

39



5 i / Y /, D Iy f
A Praine stou speed water grindstone: the purchaser mownts a 1,723 e maolor

to the jack shafis. The jigs are for sharpening plane/ chisel blades and knives.

is lower than the included angle measured perpendicular 1o
the edge. This effect of skewing is easy to understand if vou
compare a road that goes straight up a hill to a road that
approaches a hill at an angle. By skewing, a 40-degree

included angle mav actually cut at 30 degrees or less. A

lower cutting angle almost always makes a finer. smoother

cut. [ often recommend skewing when a cut is diflicult.

Moving the blade sideways as the cut progresses — slicing
has a similar effect. [ can press a very sharp knife edge
directly against my finger without getting cut. I I pull the
knife slightly sideways. the edge will slice through my flesh.
I vou use slicing, skewing, or both with a well-sharpened
tool. vou can make a glassy smooth cut on many highly

fieured hardwoods,

Finally. a narrow throat opening on a plane or spokeshave
alwavs improves the quality of a cut and results in a

smoother surface.

EQUIPMENT FOR SHARPENING

Sharpening equipment can be categorized into the three
sharpening stages: (1) Shaping and grinding implements,
which determine the geometry of the edge and blade.
include grinders, belt sanders, files, and the coarsest hand-
held stones: (2] honing tools, with which sharpening actu-
ally begins, which include beneh stones, shaped slips. and
the finer-grit wheels: and (3] polishing stones and com-
pounds. used on bulling wheels, strops, or some other

matrix. Choosing what equipment to buy or use can be

confusing: personal preference, budget, and availability are

important considerations.

Motor-Powered Wet Grinders

Motor-powered slow-speed grinders that run in a water

bath are safer and casier to use than high-speed conven-
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tional beneh grinders. Since they produce no sparks, vou
don’t have to worry about fire risk or shielding vour eves.
Unlike the old water-lubricated grinding wheels made
trom quarried sandstone. which cut slowly and might
[recze and crack when saturated. vitrihied aluminume-oxide
water wheels are fast cutting. Most are desiened 1o rotate
between 90 and 120 rpm. (Constant immersion will soften
these wheels: they should be removed from the water when

not m use.

Avery basic wet grinder, such as the Prairie, uses a quick-
cutting vitrified wheel that needs careful truing with a dia-
mond dresser or carbide stick before it can be used. Since
the axles are mounted ina cast-aluminum housing without
bearings. vou must oil the axles before cach grinding ses-
sion. This grinder can be purchased with a factory-
mounted motor or with jack-shaft speed-reduction pulleys
for a purchaser-installed motor. ([The motor should be
mounted so that the wheel turns away from the ool rest

i its set up to wirn toward the ol rest. a copious amount
of water will ride over the wheel, over the tool being
ground, and onto the floor. Grinding with the wheel turn-
ing away [rom the tool rest is disconcerting at first, but it’s

not difficult o learn.

[ also use a higher-quality wet grinder made for serious ool
sharpening, such as the Swedish Tormek. This unit ofTers
both a [0-inch grinding wheel and a removable stropping
wheel mounted on the other side of the housing. In con-
trast to the three o’clock grinding position of most water
and high-speed grinders, the adjustable ol rest is posi-
tioned so that you grind almost at the top of the wheel.
This twelve-o’clock grinding position causes water to flow
back into the rough and makes the unit more steady 1o
operate. This grinder requires a low supporting workbench.
A wide range of sharpening jigs is available, including a
diamond truing ool and a jig for planer and jointer blades
that works perfectly for grinding lat, straight drawknives.

Most Japanese wet grinders grind on the side of a horizon-
tal wheel, available in various erits and made with materi-
als similar to Japanese water stones, Working on the side of
the wheel, however, makes hollow grinding impossible.
These grinders come with an attachment for grinding

wide planer and jointer blades. They do a fine job once all

the adjustments are correctly set,

Conventional Bench Grinders

Conventional beneh grinders that operate at 3,450 rpm
work well for many grinding tasks. But bench grinders are
tricky to use: they make it very easy to overheat a tool
cdge. causing loss of temper (indicated when the tool edge
suddenly turns blue). Bench grinders also produce copious
sparks. which can cause eve injury. damage eveglasses., or
start a fire. The ool rests that come with most bench

grinders are [limsy and difficult o adjust.

I'm comfortable using a beneh grinder 1o shape plane and

chisel blades, which are relatively narrow and flat. But 1
-~



have never been able to get consistently ground bevels on
gouge, axe, or adze blades with a high-speed grinder.
Drawknife blades present a particular problem. due to
their length and their handles, which invariably bump into
the grinder’s motor housing. Carving knives with blades
that curve up toward the tip (such as Swedish “slovd™
knives) are among the most difficult tools to grind with a
benceh grinder. However, if vou are unusually skillful, a
beneh grinder mayv sull be the most versatile wol o use for

shaping the bevels of many hand tools.

Should vou elect to use a beneh grinder, 1 recommend
some adaptations, White and pink ervstalon wheels cut
cooler than the standard grev silicon carbide wheels that
come with beneh grinders, Crvstalon wheels wear quickly,
constantly exposing new abrasive particles. For grinding
tools, use a 80- or 120-grit wheel. (Finer-grit wheels tend 1o
alaze with metal fragments and are more likely 1o overheat
the tool being ground.) You can replace the flimsy ool rest
that comes with home-shop bench grinders with a beneh-
mounted. shop-made ool rest, or an aftermarket tool rest,

which is easy to set up at various angles to the wheel.

When vou use a beneh grinder. yvou must cool the edge

being ground by frequent dipping in water or with a con-
tinuous sprav. .\ hand-held. trigger sprav bottle works fine
il vou have an assistant to operate it machinist’s cooling-

mist devices are operated with an air compressor.

Safety note: Be sure to use approved eye protection
when working with a bench grinder. Grinder guards
and safety shields should always be in place.

Hand-Cranked Grinders

An alternative to the high-speed bench grinder is a wheel
vou turn with a hand crank. Some woodworkers rig up a
hand-cranked grinder to a shop-made tool rest, a combi-
nation that offers precise grinding, i’ vou can crank with
one hand and smoothly move a plane blade or chisel
across the tool rest with the other. The egearing on the best
hand-cranked grinders turns the wheel at an impressive
2,000 rpm. However, vou must maintain a very light
arinding touch against the wheel, since torque at that
speed is very limited.

Another type ol hand-cranked grinder uses direct drive,
without any gearing. These are slow-speed wet grinders,
which offer vou adequate torque but hmited wheel speed.
resulting in much slower erinding, At least one manulacturer
offers a jack shaft and pulley kit. so that the hand-cranked

unit can be converted tor use with an electric motor:

Sanders

You can also shape tools with motorized sanders. Heat
buildup is considerably less than with a bench grinder.
more than with a water wheel. You can use belt sanders to
{latten the back sides of blades, and with some belt sanders
vou can create a hollow grind by sanding where the belt
runs around the wheels, Bench- and Noor- mcmnu'(l belt

Cortnding an oshace woith a small drwme sander mounted to an electric drll

sanders often have adjustable tool supports. For occasional
use, vou can clamp a hand-held belt sander upside down
on a workbench. Safety note: You must orient belt
sanders so that the belt runs away from the cut-
ting edge of the tool; if you sand toward the tool,
the edge could catch in the belt, causing a tear
and loss of control of the tool.

Especially for shaping curved edges. I make extensive use
of small drum sanders that consist ol a sanding sleeve,
rubber evlinder, and [/4-inch shaft. "These can be
mounted to an ordinary elecuric-drill chuck. Dusting tal-
cum powder on the rubber drum helps with fiing on the
preformed sanding sleeves, (I've found the drums designed

for use with ordinary sandpaper disappointing.

IUs casy o see why drum sanders work well on the inside
of a curve. such as the horseshoe-shaped blade of an
mshave or adze. But 1 also drum sand the extenor of
curved blades. Because the sander wsell is curved, 1 can

sce under the drum, where the sanding is taking place.

Bench Stones

When steel is solt. vou can make good progress using an
ordinary file. However, most blade tools are tempered to a
hardness that makes filing ineflective. Shaping with coarse
sharpening stones is realistic when there’s not much metal
to remove. The fastest-cutting abrasives are coarse- and
medium-grit synthetic diamond stones, which are definitely
superior to the coarse erystalline oil stones and water stones
previously used. 1 eonsider diamond stones a good value,
even though they eventually break down in use (since they
are a surface coating applied o a steel or plastic matrix,
their life span is shorter than that of” other abrasives).

41



3

{,

h’u.'r.'.'.i_;;' stones and accessones: a, cone ~."r'r."!fr d waterstone: b, \-".'rrl.'f made extension for hiwlding
spokeshave blades: c. monocrystaline diamond hone; A, shop-made base to secure honing stones:
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The two basic types of synthetic diamond stones use
monocrystalline diamonds and the less expensive polverys-
talline diamonds. Polverystalline diamond stones go
through a break-in period. Inital sharpening is extremely
aggressive, but diamond particles will fracture from the
surtace. leaving a slower-cutting but still impressive honing
tool. Monocrystalline diamonds outlast their less-expensive
competitors and ultimately represent a better value, The

finest-grit diamond stones are rated at 1,200 mesh.

EQUIPMENT FOR
HoNING AND POLISHING

Since the early 1980s, synthetic Japanese water stones have
been the choice of most woodworkers who take sharpen-
ing seriously. These products work much faster than the
natural stones lubricated with light oil Western woodwork-
ers have used. (Although quarried Japanese water stones
are available, they tend to be expensive, and I'm not con-
vinced that they ofter advantages.) Using Japanese water
stones is messy, but cleanup with water is quick and casy,
and the results make the extra trouble worthwhile,

Common Japanese water stones are available in three grit
ranges. The coarsest, 180- 250 mesh, are intended for
shaping work. These wear down quickly, and I've been
disappointed with their performance, Medium-grit water
stones, 800-1.200 mesh, work very effectively and can be
kept in a water bath unless freezing temperatures threaten.
which will result in cracking Fine-grit polishing water
stones, +,000-8,000 mesh, are both more expensive and

more effective,
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Because polishing-grade water stones are
considerably softer than the coarse- and
medium-grit stones, they require special
care; a sharpened ool edge can unexpect-
edly plow into the stone and gouge a trough
in the surface. I find special paste nagura
stones helptul for keeping the surface of
polishing stones in good condition.

With use, any bench stone tends to dish,
forming a low area in the middle. Water
stones dish very quickly. For sharpening
plane and chisel blades, their surface must
be flattened, a process that usually takes
just a few minutes. To do this, vou need
wet-dry sandpaper and a piece of plate
glass about 6 by 12 inches and at least 3/8
inch thick. Sprinkle water on the glass and
over the sandpaper surface. Then rub the
stone back and forth over the sandpaper
until it 1s flat. Rinse the resultant slurry off’
the stone before using it. I use 120-mesh
wet-dry paper to flatten 800- to 1,200-mesh
stones, and 180- or 220-mesh paper for
£O00- 1o 8,000-mesh stones. Wet-dry sand-
paper is available at stores that sell paint
and body-repair supplies for cars, and in most good

hardware stores.

A set of bench stones is a substantial investment, so you
want to know what yvou're buving. For general use, I pre-
fer 2-by-8-inch stones, which work well for most tools.
An alternatve 1s a combination 1,000/6,000 water stone.
For curved-edge tools, such as gouges and inshaves,

I often use water-stone slips and cones,

Basic Selection of Bench Stones

220 or 325 mesh

Shapin 2-bv-8-inch coarse
png 3
monocrystalline diamond

Honing  2-byv-8-inch medium 800-1,200 mesh

monocrystalline diamond
or Japanese water stone
2-byv-4-inch 1,000 mesh

Japanese water shp stone
Polishing 2-bv-8-inch

Japanese water stone

£.000-8.000 mesh

2-bv-4-inch £000 or 6,000 mesh

Japanese water slip stone

Strops and Buffers

Besides the fine-grit Japanese polishing stones, you can
also use strops, bufling wheels, and lapping compounds
for polishing, the final step in sharpening,



Polishing a curved edge on a flat stone 1s ineflicient
because there is minimal point of contact with the abra-
sive. Strops and bufling wheels have some give to their
surface, which makes them particularly useful for polishing
tools with curved or bowed edges. Usually made of leather
or very coarse cloth, strops can be stretched end o end
across an [-shaped wooden frame or over a wheel.
Although hard felt bufling wheels cost several times more
than cloth wheels, they are superior for precision bufling:
cloth bulling wheels are too soft for eflective control of the
bufting action. With both strops and wheels, vou use a fine,
abrasive compound packaged in a stick or tube. White alu-
minum oxide, sometimes labeled stainless-steel butting
compound. works fine for polishing steel tools.

You can also polish specially shaped tools, such as gouges,
using a wooden matrix as a bufler and applving the same
compounds used on bufting wheels and strops.

An ordinary lathe will power wooden disk-and-spindle
buflers. Del Stubbs, well known as a turner, is also an
accomplished toolmaker who uses a round softwood disk,
with various configurations turned on the perimeter, for
polishing his carving and turning tools. For larger curved
tools, vou can turn a tapered softwood spindle mounted
between centers into an eflective bullter.

Approach all bulling with caution. Polishing can occur so
fast. especially at the edge, that vou mayv find vou've
rounded a carefully shaped bevel before vou know it.

Safety note: Buffing into an edge is extremely
dangerous. The slightest inaccuracy in tool posi-
tion can cause a catch, throwing a very sharp tool
out of control. Always buff with the wheel turn-
ing away from the edge. If a buffing wheel is
mounted to a conventional forward-turning
grinder, buff by holding the tool below the three
o’clock position, with the tool edge directed down
toward the bench surface.

Diamond Slurry

Polycrystalline diamond slurry compounds i an oil base
may be the ultimate in polishing abrasives; 5-micron dia-
mond slurry will quickly bring a well-honed surface 1o a
high polish. Using diamond slurry requires an appropri-
ately shaped matrix, which can be ron, wood, or a propri-
etary product. You transfer a small dab of slurry to the
matrix, thin it with an oily solvent, and polish as with anv
other honing compound. The problem that I've had with
diamond slurries has been quick wear-down of the matrix
plate. But their polishing speed is awe inspiring.

SHARPENING ACCESSORIES

If vou intend to do any serious tool sharpening, vou'll need
a lew accessories at your sharpening bench. I use a wooden
block with a cutout center section as a shop-made holder o

secure stones so that they don’t scoot about during use. The

Sharpening aids. from left: machinist’s bluing, mechanic’s protractor, machin-

SEN try square, wide-nih permanent felt marker (substitute for bluing)

holder I use for most of mv stones, which are 2 by 8 inches,
secures them by a wedge at one end and supports the
stones at the ends: an open gap beneath the center section
of the stones drains any slurry that otherwise might collect
and contaminate the stone or cause it not to seat flat in the
holder. For sharpening drawknives, the holder needs to be
at least 4 inches high to insure clearance between the
drawknite handles and bench surface.

At my sharpening bench I have two vises. I find a generic
Chinese machinist’s vise very usetul for securing odd-shaped
tools such as an inshave or the head of an adze: it swivels
around its base, and the jaw assembly rotates 360 degrees on
its own axis. A standard woodworker’s vise, which can be an
inexpensive one, secures the wooden stone holder [ use with
the 2-bv-8-inch honing stones and when the jaws of the

machinist’s vise are too high for comfortable use.

For examining the edge of sharp tools, I recommend a
goosenecked incandescent lamp that produces a bright,
point-source light. An inexpensive, 10-power hand lens, a 30-
power hand-held microscope, or both, make 1t possible to
really see an edge. "To check for flatmess, you'll need 6- and
12- inch steel straightedges: they can be inexpensive ones for
this level of work. Machinist’s bluing and wide felt markers
are useful for inking surfaces to be sharpened: honing oft the
ink allows you to see exactly where sharpening is taking
place. I use a steel machinist’s square to check 90-degree
angles and a stainless-steel mechanic’s protractor with a piv-
oting leg to measure bevel angles, You can buy a bevel-angle
notch gauge with notches at 5-degree-angle intervals or vou
can make vour own gauges from plastic or sheet metal to the
exact included angles that you use. For honing plane and
chisel blades, a honing guide maintains a consistent angle as
vou hone. (Because | sharpen so many different-shaped tools,
I've concentrated on developing freehand sharpening skills,

so I don’t use a honing guide.

To keep water stones wet, | use lidded plastic food-storage
containers. (Don’t allow saturated stones to treeze.) It you
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use oil stones, vou'll need honing oil, which you can mix
vourselt using one part 30-weight automotive oil and three
parts kerosene. Keep rags or paper towels on hand. A sink
nearby with mechanic’s lanolin hand cleaner will be helplul.

SHARPENING CHISELS

A chisel is an example of an edged tool that combines a
flat side (the back) and a bevel side (the face). In making
chairs. yvou'll use chisels to chop slat mortises for the backs
of post-and-rung chairs, and to dress spindle wedges on
Windsor bows. Plane blades are sharpened exactly like
chisel blades.

Grinding the Bevel

Check the included angle of the bevel: 25 to 30 degrees is
fine for most uses. Regrind the bevel if necessary. I vou
decide to create a slight hollow grind in the center of the
bevel, which 1 recommend. be careful not to erind the heel
or toe of the bevel  these will be helpful when you're hon-
ing the bevel later.

losting For Sharpness

How do you know when an edge is really sharp?
Looking directly at the edge under good light is one
of the best methods. Very slight dullness will show up
as a slim glimmer on the edge. You should not be able
to see the actual edge. The sides of the edge adjacent
to the arris should be highly polished. A matte sheen
indicates that sharpening could be better.

It's also helpful to examine the edge with a 10-power
loupe or a hand-held 30-power microscope,
although these limit your field of view, and you may
miss a small dull area or microchip.

Although the classic test for sharpness is shaving the

hair on one's forearm, the range of hair consistency
makes this an inexact test. Another subjective test is
to set the sharpened edge across a fingernail and
observe how far you can tip the nail toward vertical
before the tool slips; this becomes quite a useful
gauge after you've done it a few times

In my opinion the best sharpness test is to try the
edge on the same material that you will use the tool
on, which is also the best way to check edge geome-
try. If sharpness and geometry are correct, you should
be able to create a glassy smooth surface with each
pass of the tool. (You may need to skew or slice on
figured hardwood.) Micro-chipouts, which can occur
easily when an edge is very sharp, will show up as tiny
ridges on the wood surface. Dull areas of the edge
create a matte surface on the wood.
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Be fussy setting up the grinder’s wol rest. If' vou use a
high-speed beneh grinder, I recommend an 80-mesh crys-
talon wheel: with this grinder. vou'll need to cool the chisel
in water whenever the edge warms to the touch. Be sure
the wheel's erinding surface is clean and flat across the
width. As you grind, move the chisel sideways across the
wheel. Use very light pressure against the wheel.

Conditioning the Back

Belore proceeding, be sure that vour bench stones are flat.
Chisel and plane blades cannot be properly sharpened
using dished or concave benceh stones.

After grinding the bevel, check the back side of the blade
for lamess. Start with a visual check using a straightedge.
Flamess should extend at least hall an inch behind the
edge. A shght, almost imperceptible, hollow behind the
edge is permissible, but don’t accept any convexity: If nec-
essary, Hatten the back using coarse or medium diamond
honing stones. (An equivalent oil stone. though much
slower cutting, would be a coarse ervstalon.) Do not lift or
roll the chisel during Mattening. You can use machinist’s
bluing or a wide-tip felt marker o track progress.

Continue untl vou can feel the formation ol a burr, also
called a wire edge. when vou pass a finger lightly across
the edge. The bwrr is a minute band of metal that is actu-
ally pushed over to the opposite side of the arris. Do not
try to create a heavy burr. Quit when the burr extends the
full length of the arris.

Here is where I depart from the procedure used by many
woodworkers: [ prefer o polish the back side of the blade
betore honing the bevel side. The idea, which is borrowed
from traditional Japanese woodworking. is to prepare the
back side to a polished finish just once. From then on,
most honing and polishing is done on the bevel side. There
are two reasons for this: (1) Every time vou hone the back
side, vou make the blade a littde thinner, and thus a litle
weaker: honing the bevel only reduces the length ol the
blade: (2) by continuing on the flat side. you reduce the
thickness of the attachment point of” the burr. Burrs are
like scabs: vou shouldn’t pick them offl The idea is to wear
awayv the burr by continuing with a finer honing stone on

one side of the edge.

Oncee vou have a burr, switch to a medium-grit 800- 1o
1.200-mesh diamond or water stone. Continue rubbing on
the flat. back side of the blade. Press the blade quite firmly
on the stone. You are transforming the visibly striated sur-
face left by the original, coarse stone into a flat grey sur-
face  vou can actually feel the medium stone abrading the
surface left by the coarser stone. Learning when to stop
honing with the medium-grit stone takes some practice.
The feeling becomes smoother when voure done with the
medium stone: don’t stop until the flat grev color runs
right up to the edge.



Polishing the Back

Polish the back side of the blade with a 4000- to 8000-
mesh water stone, or a hard black Arkansas stone. You will
feel a transition from a smooth surface with obvious fric-
tion to one that seems almost greasy. Stop when vou see a
polished surface across the full width of the edge.

Honing the Bevel

Start honing the bevel with a fine diamond stone. an 800-
to 1200-mesh water stone, or a line India oil stone, Rub the
chisel bevel back and forth over the length of the stone.
The trick is to maintain the same angle as vou rub. This is
where aslight hollow grind is usetul. "The two-point contact
ol the heel and e of the hollow grind gives vou positive
angle registration. And the hollowed-out section makes the

process faster. sinee there is less metal 1o hone away,

Skewing the chisel bevel at an angle on the stone will make it
ecasier to keep a consistent angle as yvou rub back and forth.

Use considerable downward pressure for inital honing,
Light pressure drags the process out and increases the
likelihood that vou'll change the angle and thus round ofl’
the bevel.) Continue unul vou feel a burr across the Hat
side ol the blade.

Polishing the Bevel

Polish the bevel exactly as vou polished the flat side. If the
steel is fairly hard, the burr will waste itsell” of” as vou pol-
ish the bevell 1P a very faint burr is now perceptible on the
flat side of the blade. lightly polish the flat side to remove

this burr. It a new burr develops on the bevel side, remove
it by polishing the bevel very lightly.

SHARPENING SPOKESHAVES

You sharpen a straight, flat spokeshave blade almost
exactly as you sharpen a chisel or plane blade. These wols
share the blade geometry of a flat back side, and a single,
sometimes holle -\\'—}.:rnu:ul. bevel.

Sharpening a spokeshave blade presents two challenges.
First, a common spokeshave blade is about 1/2 inch wider
than a 2-inch-wide honing stone. Instead of buving wide,
expensive stones, skew the blade at an angle of about 30
degrees across the width of a 2-inch stone, which ereates a
longer contact path across the bevel. This also makes it
considerably easter to maintain the correct honing angle
when vou rub back and forth. Skewing is particularly use-
ful with thin blades that have a narrow bevel.

The second challenge lies in the difficulty of holding the
short spokeshave blade securely while rubbing back and forth
on the honing stone, An effective spokeshave honing aid sug-
gested by John Alexander is a blade-extension stick. You can
make one quickly from a reject rung or spindle about 3/4
inch in diameter and 6 to 8 inches long. Saw a kerl in one

end of the stick to hold the spokeshave blade. Bevel one side
of that end, so that the stick can be used at a close angle o
the honing stone, Drill a hole through the stick o accept a
3/ 16-inch machine bolt, washer, and a wing nut.

As you follow the same steps used for sharpening a chisel.
keep in mind that standard spokeshave blades are quite
solt. Use very light pressure during polishing, or vou will
spend an excessive amount of time flipping the blade from

one side to the other to remove the wire edge.

FINE-TUNING SPOKESHAVES

Tuning up a spokeshave can improve its performance greatly,
ensuring that it will take much finer shavings, leave a
smoother wood surface, and hold a better edge. The proce-
dure is basically the same as tuning a hand plane. The first
step is deciding on what sivle spokeshave body to work

with —a standard spokeshave with twin-blade adjustment
serews, i spokeshave with a single friction-serew blade adjust-
ment, or one ol many older designs which vou may already
own or purchase used. The adjustument nuts and slots in the
blade on a twin=screw spokeshave are gencrally poorly
mated, so making a fine adjustment can be frustrating,

Most original spokeshave blades are o solt 1o take or
hold a line edge. and so thin they are hard o sharpen and
tend o vibrate in use. You probably will want to replace
the original spokeshave blade with a thicker (1/8 inch,
harder tempered one made from better ol steel. After-
market replacement blades are available from some spe-
cialty mail-order ool suppliers. You can also make vour
own blade from flat, preannealed O1 ool steel. Sharpen
vour new blade following the standard procedure for

single-bevel blades.

Your replacement blade is likelv to be oo thick to (it
through the throat of the iron body, but it's also important
to keep the throat opening as narrow as possible  no
wider than 1/20 inch for fine work. (As the throat opening
aets larger, shavings start o lift oft the wood in front of the
cutting edge of” the blade: the shaving is not cut, but split.
Before opening the throat divectly, check the sole and the

Jrog (the part ol the body that supports the blade) of the

spokeshave for fatness  Hattening these will open the
throat o some extent. If necessary, atten the sole with a
lile or diamond stone, then shape a slight upwards curve at
the leading and trailing edges of the sole. Flaten the frog
with a flat mill file. It's important that the blade lie flat.
with no wobble, You can open the throat farther by filing

along the leading edge of the opening,

I vou're tuning a spokeshave with the original blade. the
throat opening will be oo large. Place a paper shim
behind the blade o reduce the effective throat opening,
You may need to experiment with different kinds of paper
or light cardboard to find the appropriate thickness,

You also need to wne the chip breaker (the flat cap that

secures the spokeshave ron to the frog), whose lower edee
[ 5
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must maintain continuous contact with the upper side of
the iron. Use a file to make any necessary corrections. You
should also elongate the center screw hole with a round
file. Relocate the edge of the chip breaker about 1/16 inch
beyond the edge of the blade.

SHARPENING DRAWKNIVES

A drawknife is the major tool vou'll use for shaping green-
wood chair parts that aren’t turned on a lathe. These instruc-
tions are for sharpening a flat, straight drawknife with a
blade 8 to 10 inches long and with perpendicular handles in
line with the blade, a considerably casier task than sharpen-
ing one with a bowed or curved blade. The technique must
be modified when sharpening a curved drawknife.

The first step when conditioning a new or used drawknife
is to slightly round the extreme corners of the blade to
about 1/8-inch radius with a coarse honing stone or a
grinding wheel. A drawknife never cuts wood at the ends
of the blade. but these corners cause most of the acciden-
tal cuts that people get when using this tool.

You can tune a flat, straight drawknife for use with the bevel
facing down or up. The secret is in understanding how a
drawknife is controlled during a cut. For shaving hardwoods
[ generally work bevel down. If the drawknife is to be used
bevel up. vou may want to bend the handles downwards
about 30 degrees n relationship to the plane of the blade.

[ Marning: Bending cold handles isn’t always possible,
Depending on the hardness of the metal, handles could
snap oft instead of” bend. Heating the handle corners with
an oxyacetvlene torch will prevent such breakage.)

Unlike plane and chisel blades, the side of the drawknife
blade in contact with the wood requires a very slight cur-
vature perpendicular to the cutting edge. This curvature,
known as a rolled edge. or dubbing, can be on the flat, bevel,
or both sides of the blade. Dubbing should start slightly
behind the cutting edge, so that the curvature doesn’t
increase the included angle of the blade.

To examine the geometry of the blade, use a straightedge

to check the back side of the blade and the bevel. Hold the
straightedge perpendicular to the edge. For use with the
bevel up, the flat side can have some slight curvature per-
pendicular to the edge, but the section immediately behind
the edge should be flat. Next; use a mechanic’s protractor or
notch gauge to check the included angle, which should be
25 to 30 degrees: regrind. if’ necessary (fig, 3.4).

I vou have an old drawknife whose edge is chipped or
uneven along its length, you need to joint (that is.
straighten) the edge before proceeding with grinding or
honing. Secure the drawknife edge-side up in a vise. To
clean up and straighten the edge. hold a diamond hone 90
degrees to the back and rub back and forth the length of
the blade. This seems drastic, but it’s the correct first step
in conditioning a worn or misused blade. Stop when the

edge is straight and free of nicks or pits.
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Preparing the Flat Side

T'o monitor honing, coat the back side and bevel with
machinist’s bluing or a magic marker. Secure bench stones
i a holder tall enough to create clearance for the
drawknife handles. If the back side of the blade is close to
flat, you can dress it with an 800- to 1.200-mesh diamond
or water stone. Be sure to keep the back of the blade flat
on the honing stone: don’t lift or tp 1t! Hone right up to
the edge. Flatten the back of wavy, curved, or pitted blades
with a coarse diamond stone or statonary belt sander. For
belt sanding, orient the drawknife so that the belt turns
away from the edge. This is a tricky operation. Use a light
touch. and check progress constantly. Afier belt sanding or
milling, hone the back side with a medium diamond stone
or an 800- to 1.200-mesh water stone. Finally, polish the
back with a £.000- to 8.000-mesh water stone. The pol-
ished arca must extend the full length of the edee.

Preparing the Bevel

You'll need to grind the bevel when the included angle
requires modification, or il dubbing on the bevel is
extreme. While it's possible to grind a drawknife bevel
freehand, [ prefer to use a jig. The long bevel requires a
precise grind along its full length. For jigged grinding vou
first have to check and possibly straighten the rear edge of
the blade. which works as a register for the jig. Use a dia-
mond hone or a stationary belt sander,

Slow-speed water grinders are excellent for jig grinding
drawknives. With most grinders, 1 use two spring clamps to
secure a stop block on the tool rest. The angle of the tool
rest combined with the exact placement of the stop block
determines the grinding angle (see fig. 3.5). To prevent
spilling water, the Prairie wet grinder must turn away from
the tool rest. With the Tormek grinder, remove the leather-
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Fig. 3.5. Schematic for grinding a drawknife with a flat, straight
blade using a slow-speed wet grinder. The back edge of the
drawknife is supported by the tool rest and stop block.



Grinding a drazcknife that has a flat, straight blade

faced stropping wheel to make clearance for the drawknife
handles. Clamp a stop block to the flat aluminum jig

designed for grinding turning tools. Try to keep water off

the rubber-rimmed drive wheel. The drive wheel will slip if

the surface gets wet, The Tormek planer-jointer blade jig
can also be used. This 1s an expensive accessory, but excel-

lent for erinding drawknives with straight, flat blades.

Grind by moving the drawknile sideways along the tull
bevel unul vou feel a burr on the full length. If vou don'’t
grind the full length, the edge will develop a curvature,
which vou don’t want.

For honing the bevel side of the drawknife blade, mount
an 800- 1o 1,200-mesh water stone in a wooden holder,
which mn turn is secured in a bench vise or with wedges on
the bench top. Position _\'!Hll'?ﬁ'l'“‘ at the end of the stone, so
that vou look down its length. Begin honing by placing the
right end of the blade across the far end of the stone.
Follow the bevel angle, or double click on the heel and toe
of a newlv ground hollow bevel. Pull the drawknife at a
diagonal along the length of the stone, so that at the near
end the stone is in contact with the left end of the
drawknife blade. Maintain the bevel angle and push the
drawknife across the stone diagonally. Stop at the far end
in the original position (see fig. 3.6). Continue honing in
both directions until vou have a burr along the full length

of the edge.

The ground drazcknife edge

FiG. 3.6. Honing a
drawknife. To wear

the drawknife and

stone evenly, rub |
the bevel for the full [
length of the stone in
both directions. ‘
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In most cases. sullicient dubbing (rolling the bevel) occurs
by itsell” during frechand honing. On a recently ground
blade with a distinct hollow erind. the heel of the bevel
will act as the control fulerum when shaving with the bevel
down. This is acceptable if the bevel is not too wide.

(hoosing a Stone to Start Honing

You know that you should sharpen your tools when they begin to get dull, but how do you determine which stone to use
at the beginning of a sharpening session? It depends on how dull the edge is.

If the edge is still quite sharp, start with a polishing stone. Work for no more than one minute. Check for a very fine wire
edge (burr). If there is no wire edge, and it doesn't appear to be imminent, put the polishing stone away. Then try honing
with an 800- 1,200-mesh water stone, again for about one minute. As before, check for a wire edge. If you have a wire edge
on most but not all of the edge, continue with the same stone. If no wire edge is apparent, drop back to a coarser mesh,
such as a 225- to 350-mesh diamond stone. Then work up to a fine honing stone. Always end by polishing.

It's just common sense. You could start sharpening a very dull tool with a polishing stone, but it would be time wasted. And
if you start sharpening a slightly dull tool with a medium diamond stone, you needlessly wear away the tool and the stone,
along with squandering your valuable time.
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a draicknife

Control will be a littde skittery working bevel down until
vou've honed ofl” the hollow grind. Keep dubbing to the
minimum curvature required for controlling a cut. (With
overdubbing. vou will have to hold the drawknife at a steep

anele before it begins to cut.

Polish the bevel with a £.000- to 8.000-mesh water stone
until vou can see a pohished surface adjacent to the arris
along the enure bevel, Fimish by hightly polishing the flat
side of the blade. You may not rase a distinguishable burr
with the polishing stone. With a good hight source, you
should see a polished surface just bevond the arrs along
the tull leneth of the fat side of the blade, Without mageni-

fication vou should not be able to see the actual edee.

SHARPENING INSHAVES

You'll use this special-purpose horseshoe-shaped drawknife
to hollow Windsor chair seats, a process called saddling,

after mital hollowime with an adze.

Looking at Blade Geometry

The geometry of an inshave blade and the angle of its han-
dles L{]'t'.l[|\ allect this tool's usefulness. With a curve that 1s
rather tlat in the middle, and with tghter curves blended
mto cach end. VoL can take a wide, shallow cut n the nud-
dle of the seat and sull work the steeper contours at the
back of the seat. You need a disunct bevel on the outside of
the blade. and handles that angle upward (about 135

degrees) so that they do not bump into the seat blank.

Measure the included anele of the edee, which should be
close to 30 ch'qt't't'\. For control in use, the exterior bevel
should be about 3/8 mch wide. (A narrower width doesn’t
provide enough registration to control the cut.) Examine the
mterior side along the edee. Often, the mternor ol an mshave
blade 15 roughly ground, with stranons that intersect the
arris. Remember that any edge is the result ol two mtersect-
g planes. The mteror surface at the edge of an mshave
must be just as smooth and polished as the bevel. As an aid
m seeing exactly where vou're sharpenig, apply machust’s

blume to the mtenor surface and the exterior bevel.
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Grinding an Inshave

To grind an mshave blade, T use 120-mesh eviindrical
sandme sleeves 1-1/2 mches in diameter and 2 mches lone
that I can mount to an electric drill. These sanding sleeves
remove metal quicklve without ereating the heat associated
with grinding stones. During sanding vou can look almost
under the rotating evhinder, so it's casy to see what vou're
dome. Because there s cood contact area, these sleeves cut
very rapidly on the inside of the curve. [ also use them on
the outside curve. (It may take vou awhile it did me w0
work up to running the drill at full speed with contidence

and good control.

Secure the inshave so that vou can work on the interior
side ol the blade (usually there s no interior bevel).

A machimists bench vise will hold a tang at the secton
between the blade and handle. Clean up the interior with
asanding sleeve, continuouslhy moving the sander from side
to side. Be careful at the right end of” the blade. To keep
the drum from wrapping around the blade, reverse the
direction of the drill. That is, put the drill in reverse when
‘l]\]11'[1.‘1r|1i|1'_1 the t'is;])l end and i torward at the left end.
Don’t tp the sanding sleeve to get to the edge quickl.
Sand until the bluing is removed all the wav o the edge.

Stop sanding when a burr has formed along the entire

exterior (bevel) side ol the edee.




For an inshave, [ recommend sanding the exterior bevel
betore honing and polishing the interior of the blade.
Reposition the inshave so that vou can get over the exte-
rior bevel with the sleeve sander. Move the electrie drill in
an arc, with the center located near vour chest. Sand the
exterior bevel undl vou can feel a new burr on the inner
side of the blade.

Honing

Hone the interior side with 1.000-mesh cone-shaped water
or diamond stones. On a curved edge like this, work the
honing stones tollowing the length of the blade.
Conventional honing. perpendicular to the blade. results
in uneven contact, and maintaining a consistent angle 1s
difficult.) Reposition the inshave so vou can hone the exte-
rior bevel, Refine the sanded bevel by rubbing an 800- to
1. 200-mesh diamond or water stone alone the length of
the bevel.

Polish both sides of the edge with a +.000-mesh water
stone or a hard. telt butling wheel. Polishing the mshave
blade with a bulling wheel and white, stainless-steel bulling
compound is quick and usetul. but also wricky. especially on
the interior side of the blade. Before actually trving this,
do a dead run, passing the full length of the blade against
the buller with the motor ofl. Because of the curved blade,
much of” the bufling will take place on the arris of the
wheel. Safety note: Be sure that the wheel turns
away from the cutting edge.

Cirmnding a holloweimg adze with a 57 4-by-2-tick sanding sleeve

Because of the nshave edge’s curved shape and blade
length, its easy o leave a section slightly dull. “Test the
inshave on a picce of softwood, such as a pine board. Use all
parts ol the edge, observing the hollowed surface ereated
with cach section, which should be glassy smooth. I am
shaved area is fuzzy or ridged. locate the dull area by exam-

ming the edge under good light, then repeat sharpening,

FiG. 3.7. Front view
of the edge of a
hollowing adze:

a, conventional
exterior bevel:

b, transitional bevel
that combines an
exterior bevel in
the center section
with interior bevels
at the upswept lips
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T ———ARRIS (EDGE)
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SHARPENING HoLLOWING ADZES

Follow the same process for grinding and sharpening a
hollowing adze as for an inshave (see fie 3.7). Be sure o
consider tool aeometry and how the exterior bevel allects
the handle angle. 1 sometimes do some inital shaping on
the exterior bevel of an adze blade with a belt sander,

I use a 3/4-by-2-inch sanding sleeve to shape or clean
up the interior side, and hone the interior side with

cone=shaped water stones.

SHARPENING SHOP KNIVES

I can’t imagine making a chair without using one of my
many shop knives for the small odd tasks that inevitably
arise. For general tasks, like carving dowels to secure the
slats of’ post-and-rung chairs and trimming the many small
wedges used during the assembly of Windsor chairs. T use
a very sharp knife with a 3- 10 +-inch blade. T use a similar
knife. which I don’t keep as sharp, for splitting small stock
such as pegs and wedges by hitting the back of the blade
with a hammer. Both are Swedish slovd (handeraft knives.
I use a very sharp chip-carving knife to carve my initials
on the bottom of cach Windsor seat.

Knife blades are usually symmetrically beveled. Wood-
workers” knives are ground with opposing wide bevels that
form an mcluded angle of 20 o 25 degrees. For carving, the
bevels must be flat or slightly hollow ground. Use a belt
sander or slow-speed water wheel and be patient with vour-
selt” ormding the bevels of a woodworkme knife 1s a dith-
cult skill to master. The included angle is narrow, and the
blade s thin and curved along the edge,

Honing and polishing knife blades is less difficult than grind-
ing. Knives with bevels that run parallel o the curve of the
blade edge must be honed lengthwise along the bevel, rather
than perpendicular to the edge. You need 1o lift the handle

as vou swing along the curve toward the tip of the blade.
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SHARPENING SHOP AXES

Hand axes for shop use divide generally into axes with
symmetrical double bevels, and broad hatchets with a flat
side on the inner face and a bevel on the outer face. (In
section, a broad-hatchet edge is similar to a chisel.) Some
shop axes are ground with a hybrid configuration—a long,
shallow bevel on the inside face, and a short, steep bevel
on the outside face.

The advantage of the broad-hatchet configuration is that
the axe doesn’t have to be tilted in order to cut. (When you
swing an axe, vou don’t have much control once you've
made contact with the wood). However, a well-balanced,
symmetrically beveled axe can be tilted without loss of
control. Balance 1s achieved by aligning the center of bal-
ance of the head with the handle, and by correct grinding,

An axe to be used for hewing must have a flat or slightly
hollow-ground inner bevel. (If vou are right-handed, the
inner bevel is the left bevel as vou hold the axe.) If the
inner bevel is rolled, the edge will not engage the wood
unless the axe is tipped at an angle. And once it’s tipped,
vou lose control of the cut because there is no registration
against the bevel. In plan view, the axe edge should be

curved, which helps to make a slicing cut in the wood.
The included-edge angle should be 30 to 35 degrees.

I recommend grinding the edge freehand, using sanding
sleeves with an electric drill. Apply machinist’s bluing to
the bevels before vou start, so that you can easily see
exactly where grinding takes place. Safety note:

The sander must rotate away from the edge.

For both honing and polishing, secure the axe in a vise (or
with clamps on a bench top). and then work honing stones
over the stationary tool. Honing an axe is dangerous—
with only a slight slip, vour fingers can be cut by the
exposed stationary blade. For this reason. I use 2-by-8-inch
honing stones that are an inch thick. Rub along the length
of the bevel, not perpendicular to the edge. Work through
successive grits, as with sharpening any other edged tool.

When sharp, your shop axes will have the same polished
edge as your other tools. and they deserve the same
respect. One mark of this respect is to cover the chopping
surface of vour chopping stump with a box lid-shaped
cover to keep 1t clean when not in use. [ recommend mak-
ing or buving an edge guard for each sharpened axe.



ir Wood

hat wood to choose for a chair depends on a combi-

nation of circumstances: the wood’s appearance.

availability, and cost, how vou're going to build the
chair. and — alwavs understanding the special stresses
wooden chairs Hmlm\_;n. Because [Elt'_\ are [mr'!.|l1|('_ chairs
may be left in environments hostile to wood. fimishes,
adhesives, and joinery. Chair joints are subjected to load-
ing stresses that tend to concentrate in very small areas, as
when a chair is tipped onto its rear posts or dragged across
an uneven loor An even more sienilicant stress comes
from the continual swelling and shrinking of” wood joinery
as the humidity changes, (An excellent resource lor anvone

o 1 ood.

£

who uses wood s R. Bruce Hoadley's na

CHAPTER 4

A CHAIRMAKER’S
Woobp PRIMER

On the first morning of a chairmaking workshop. we start |

.].\
looking at a red oak log. an excellent species for making post-
and-rung chairs and most parts of’ Windsor bows and spin-
dles. From the end view, bark. and other external features,

wier oel faar i(ll‘.l l:i' th:- llIJ:I|i1_\ ol wood the | mr will v it‘lt|.

How Trees Grow

oy 11 an ever-

A tree grows in diameter by adding growth

enlarging concentric pattern around the central pith. Each
arowth ring usually represents one vear of erowth. Among

arnieth
groteii

oaks, cach ring has two bands, one representing ea

and one fat th.

¢ roi



Athin slice of red vak. The large pores_forming the light bands (wchich you

can see through) are early wood. The diagonal lines are clusters of rav cells.

Structurally, wood cells resemble bundles of strawlike
fibers packed together. In spring and early summer, new
fibers grow quickly and are large in diameter (on a red
oak. you can often see the hollow ends of individual early-
growth fibers with the naked eve). Later in the vear. when
growth slows, new fibers are relatively small in diameter.
For chairmaking from green wood. I try to use logs whose

growth rings average 1/8 to 3/16 inch wide.

You can divide hardwoods into three categories by cell
porosity. Cell porosity i1s important to vou as a green-wood
chairmaker because vou want to take every advantage you
can of the physical qualities of wood. In ring-porous species
such as oak, ash, and hickory, it’s easy to see the size differ-
ence between late- and early-growth fibers. You can distin-
guish the growth rings ol diffuse-porous woods. such as
cherry, maple, and beech. mainly by color differences, not
fiber diameter. Diffuse-porous wood are fine for chairmak-
ing. but do not work well for riving: parts are usually
sawed. A third group, the semidiffuse-porons— sometimes
called semiring-porous — species, includes black walnut and
butternut. Walnut is an excellent chairmaking wood: it's
strong. handsome, and bends easilv. Butternut is beautiful
but too weak for chair parts.

Ring-Porous Hardwoods

For green-wood chairmaking, it’s important to know that
most ring-porous hardwoods split readily and pre-
dictably —with their large. early-wood cell diameter, they
tend to have long, tough fibers. The major exception is
clm. a ring-porous wood that often resists splitting: to take
advantage of this anomaly, use elm for fine and sturdy
Windsor chair seats.

Most ring-porous hardwoods are tough, and the long,
straight fibers make them excellent for bending and for
shaping with hand tools such as drawknives and spoke-

shaves. The large fibers of oak, ash. and hickory. tough in
tension and compression, are easy to separate lengthwise,
which makes them great as riving woods and for supplving

fine splints for basketry and woven chair seats.

Wood from a fast-growing ring-porous hardwood is usually
superior in strength and bending qualities o the same
species when it grows slower. The explanation lies in the
ratio of earlv wood to late wood for each annual ring. Late
wood is stronger than carly wood because of its smaller
diameter, more densely packed cells. In a fast-growing
I'il'I.L{-I)tJI'llll\' tree, the ratio of late wood to 1‘;li‘il\ wood 1s as
much as three times that of slower-erowing trees. A slow-
growing oak. for example, mayv actually have a wider band
of early wood than of late wood as a chairmaker, vou'll
find this wood offers vou a lesser chance for successtul

bends and less streneth.

Post-and-rung chair frames and most parts of Windsors
require hard. strong woods. Posts and runegs that are rived
and shaved should be made with tough, long-fiber hard-
woods such as oak. ash. and hickory. Diffuse-porous. short-
fiber, dense-grained woods such as hard maple and beech
are especially suited for turned parts, since they ool with
cleaner detailing, but vou mav also make turnings from the
long-fiber hardwoods. Windsor seats are often made with
soltwoods, although hardwood seat planks made from such
woods as elm or even wlip poplar are structurally superior.

How CHAIRMAKERS
Look AT TREES AND LoGgs

Green-wood chairmaking is an intimate dance between
raw wood, hand tools, and vour body mechanics. Knowing

the nature of wood is kev to using wood with hand tools.

To make post-and-rung and Windsor chairs, vou will rive
hardwood. then shave or turn it For posts, bows, slats, and
spindles, look for logs that appear to be free of major
knots. with minimal taper, wide growth rings. and pith
near the center. Also check the bark furrows, looking for a
pattern that runs straight up and down the trunk (without
spirall. You are looking for wood that is “perfect.” but with
no character, such as wavy grain, bird’s-eve figures, or

other special characteristics.

Not all first-class chairmaking wood 1s clear, but it must be
stratght gramed. You can use figured wood for chair turn-
mgs vou don’t plan to paint. Traditional English chairmak-
ers commonly used wavy-grained fruit woods and speckled
vew Lo auractive eflfect. The arms of English Windsors and
Welsh stick chairs are sometimes ])im':‘(l lt}‘__’"l‘[ht']' from
planks sawed or hewed from curved trunks and limbs. The
spindle crests (or combs) of these chairs can be sawed from

timbers that have an auractive grain pattern.

When vou look at a cross section ol an oak log, working
from the outside . first comes the bark (including an

inner laver called bast). then a single layer of growing cells



called the cambium, then an outer zone of sapiwood. then an
inner laver of heartwood. and at the very center the pith.
Sapwood is usually much lighter in color than heartwood
fig. +.1). As vou examine the end of a log, vou mav also
notice purple or black blotches that can indicate buried
foreign matter, such as metal fence wire or nails, or color-
stain fungi. You can still use these logs, but they ofien have
long stains or blotches running through them. (You can
work around stains or use stained wood under seats, for

example.

Bark

Because the bark of a log or standing tree mirrors the
wood inside, it can help vou decide whether to select a wree
for chairmaking or not. Bark often has distinctive, length-
wise furrows, caused by spliting as the tree grows in diam-
eter. I the furrows are straight, vou can be sure that the
wood beneath the bark is also straight. Spiraled bark fur-
rows indicate spiral fiber in the wood. Bark bumps and
rough scars (sometimes called cat faces) indicate healing
arcas where limbs have fallen oft the vunk (fig. 4.2, These
often persist for many vears after a limb has broken away.
Limbs inside a log form knots, and as the trunk fibers grow
around the knot the surrounding wood becomes distorted,
theretore unusable,

The bast of hickories and of some other species makes an

excellent material for woven seats ol post-and-rung chairs.

Sapwood and Heartwood

Sapwood carries nutrients between a tree’s leaves, growing

cambium, stem tips, and roots. Nutrients move through a

A red oak log, abowt 20 inches in diameter. that looks promising for green

wood chatrmaking. The pith s near the center, groweth rings are fairly large,
15 /! s & jairt £

and the band of sapreood ©s narrozw.

FiG. 4.1.
Section view
of a typical log
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tree not according to the season but in response to root
pressure, atmospheric pressure, specialized metabolic func-
tions. and other variables. The peak time for sap flow ina
tree depends on its species and can range from spring
through autumn; in terms of when to cut a wree, the state
or timing of sap flow makes no difference and needn’t be
taken mto account. All \;1[1\\:11!(] 15 ‘ill.\l'l‘!)lilllt' Lo (|n';l_\.
With oaks, sapwood generally takes up about one-tenth of
the radius. With hickory and ash. the area ol sapwood is

so great some trees have no heartwood at all.

Even in a living tree, heartwood is dead. T is there only for
skeletal support. When sapwood changes into heartwood,
complex eviractives deposited in the cells resist decay and
sometimes discourage insect attack. Extractives are also

responsible for the distinguishing darker color of heartwood.

Pith

Lying at the center of the annual rings. the pith is not
really wood but spongy matter like that found in leaf
stems. About 1/8 o /4 inch across, it represents the
tree’s earliest stem-tip growth. The pith rots quickly, some-
times leaving a hollow pathway. Wood for chair parts
should not contain the pith. which is often a starting place

for serious cracking,

The pith of an ideal log tor chairmaking lies near the cen-
ter of the log. When it’s off=center, vou know that the tree
grew on a slope and, o compensate and grow straight up,
formed reaction wood. Such wood splits and warps unpre-
dictably during shaping processes and drying,
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Uniformity

As a chairmaker, vou will generally prefer logs with mini-

mal taper. When riving a 60-inch Windsor bow along the
growth rings, vou want even growth-ring width {rom one
end to the other. A butt-cut log— the bottommost log from a
felled tree—often has a considerable amount of reaction
wood at the buttress area, near the ground. Buttress wood.,
which usually runs only a foot or two up the trunk, com-
monly has wavy grain. is hard to split, and is no fun to
work with a drawknife, although it can make excellent
Windsor chair scats or armrests for post-and-rung chairs.
Usually the trunk straightens out and the wood becomes

normal i structure within a few feet of the buttress end.

Finoing WooD
How Much Will You Need?

You can rive all the parts of post-and-rung chairs from one

log. For Windsors vou'll need sawed planks for the scats.
Turning stock can be rived, which is the best method if
vou like skinny sections on vour turnings, or from clear

sections of sawed straight-grain 2 by 25,

The red oak log that we've been looking at— probably 12
feet long and 24 inches around at the large end —is a buu-
cut log. You can expect to get a lot of the clearest, straight-
est chair wood around from such a large. premium butt
log — enough to make ten to fifteen post-and-rung chairs.
[ vou plan to make only a set of six chairs for the family
dining table. that's far too much wood.

An oak tree of this size growing in an eastern US, forest
may have two other good 12-foot logs that taper to a nar-
rower diameter higher in the tree, a more realistic size to
use 1F vou're a novice chairmaker. Even though these will
have considerably more knots, the price per board foot
should be considerably less than for a prime butt log.
When I have felled an exceptional quality tree. 1 often find
acceptable chairmaking wood for rungs and front posts

more than 30 feet above the stump end.

Cutting Your Own

My family and I live on a 100-acre farmstead that is about
three-fourths mixed eastern temperate forest. We have a
fair amount of excellent red oak but not much hickory,
white oak, or ash. We have lots of wlip poplar and some

nice white pine both species are commonly used for



Windsor seats. For turning stock, there is red maple, some
hard maple, beech, and sweet birch. Sometimes when 1
need chair wood 1 go out with a chain saw (or axe, maybe

and cut down a tree.

But felling a large tree is a task that I don't take lightly.
Although our forest is continually growing, we have a limited
supply of trees of high enough quality to make chair parts.
[n recent years | generally fell a tree for chair wood only if it

is dying and I can get to it with my pickup truck or tractor.

While I enjov the work and challenge of getting timber of?
our land, T also know that logging is a complex operation
and a dangerous one. A freshly felled oak log contains
green wood that can weigh more than 75 p:}lmtls per
cubic foot. When this tree falls. vou are dealing with very
significant forces and with a stupendous weight when
you're moving felled logs on the ground. In addition to
getting chairmaking wood, felling entails cutting and haul-
ing all the firewood and. for us, cleaning up the site in the
forest. This adds up to a lot of work.

Safety note: Felling trees, cross cutting, and
skidding logs are extremely dangerous activities.
Felling a tree is something that’s best learned by experi-
ence in the woods while helping someone who already
knows how to do it. There is a good introduction to
microscale logging in my earlier book, Green Woodworking. it

vou're serious about logging methods and safety. I recom-

mend Professional Timber Falling, by D. Douglas Dent.
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logs stacked at a small local sawemill. Always choose the best,

and don’t bicker over the asking price.

Buying Logs from Sawmills

The best alternative to doing vour own logging is buving logs
and sometimes sawed planks) at a small local sawmill. The
advantages of this approach are clear. Before you even pick
up a saw, you have an opportunity to look over dozens, if’ not
hundreds of logs. Most mills stack logs in piles by species.
You can examine both ends of every log, checking for inte-

rior rot. off-center pith, width of growth rings, and so on.

The sawmill can load the log onto vour pickup or trailer, or
they may be willing to deliver when they aren’t too busy. 1
often bring my chain saw along, so that I can buck the log into
convenient lengths that are easy to handle back at the shop.

No matter what a sawmill charges, you will get a bargain
if the wood turns out to be of good quality. Our 12-foot
sample log, 24 inches around at the butt, may measure

20 inches around at the small end, which is where logs

are measured for conversion into board feet. Using a Dovle
log rule (one of three standard U.S. log-conversion formu-
las), this log should yield 192 board feet of lumber. If 1t is

a veneer-grade log, it may wholesale for eighty cents per

Doyle Log Rule Contents in Board Feet

Dia. Inches Log Length in Feet
(at small end) 8 10 12 14 16

5] 2 5 3 ¢ |
7 ) 6 7 8 9
8 8 10 12 14 16
9 13 16 19 22 25
10 18 23 27 32 36
11 25 31 37 13 £9
12 32 H0 18 b 64
i3 + 51 61 71 81
14 () 63 75 88 100
15 6l 76 91 106 121
16 72 90 108 126 144
17 85 106 27 148 169
18 98 123 147 172 196
19 113 141 169 197 225
() 128 160 192 224 56
21 145 181 217 253 289
22 162 203 243 284 324
23 181 226 271 316 361
24 200 250 300 350 400
25 221 276 331 386 123
26 242 303 363 124 184
27 265 331 397 163 529
28 268 360 132 504 576
29 313 391 Y 547 625
30 338 123 507 92 676

W
W



board foot. a premium price for a log at a sawmill, S154
in 19961, But I also estimate that this very fine log should
contain wood for about fifteen ladder-back chairs. which
makes the price ol wood per chair S10.24. That’s an
upper-end price for materials. An excellent qualin. non-
veneer-grade red oak log that will convert into lots of fine
chair wood will probably sell for about fifty cents per
board foot. OF course, this price doesn’t include the costs

of delivery or vour time,

And vou can usually find smaller diumeter logs, A 12-foot
log that’s 12 inches in diameter — large enough 1o bust into
parts for four post-and-rung chairs - vields 48 board feet.
You can anticipate two problems with smaller logs: finding
clear wood that is acceptable. and dealing with relatively

Mmore waste « {:r1111;|1‘:‘:| Loy |;|['_!t'1' |U!‘~.

Sawmills can also be vour best source for specialty lumber.
such as Windsor seat planking and turning stock. The
main problem that I've had when buving chair wood is
getting the sawmill owner or sawver to understand my
requirements. For vears there seemed to be far too much
waste in the freshly milled white pine that T was buving for
Windsor seat planks. I eventually took a finished Windsor
chair to the mill, so the men could see what 1 was makine,
Then I staved at the mill for most of an afternoon, riding
shotgun while they were sawing pine, so | could show the

savwver exactly what [ wanted.,

My best advice regarding sawmills is alwavs 1o be very nice

to the folks who work there. They are doing vou a favor
when they stop production to deal with someone who
wants to buy a single log once in a while. If yvou can get
them to understand what vou're looking for, they may
become enthusiastic about vour project and be on the
lookout tor the special logs or boards that vou need. |

never dicker over prices.

Buying Logs from Small Band Mills

[ vou live in a rural arca where there are forests or farm
woodlots, vou can be almost certain that someone neartn
owns a portable band mill. These mills usually don’t stock-
pile logs or lumber; evervthing is custom work. The mill
owner mayv be able to supply the logs vou need, or vou

supphy them voursell.

The one disadvantage of most portable band mills is the
slowness ol their horizontal band saw, compared to com-
mercial sawmills” circular saws, But their advantages are
many. The kerl a small band mill makes is tepicallv about
I/ 16 inch, compared to 1/4 inch for most circular saws:
with valuable wood. especially when it's cut into thin
boards, that is a very significant saving, Band mills are also
comparatively safe, and thev can produce highly accurate
work. (I've had a log cut into near-perfect 1/8-inch-thick
slices.) Since band mills tend to be one- or two-person

operations, vou'll often be expected to help with the



Portable band nulls brought to the site cut slocily bt acenra

work  vour chance o be directly involved with quality
control. Smallness is also an advantage it vou're requesting
a special job. such as sawing a curved tree trunk into
bowed planks for chair arms. For example, my Welsh

friend John Brown hires a band mill to saw slabs to be
converted into Hitch=sawed planks for bent arm pieces and
other parts of his handsome stick Windsors (see Chapter
81, (Flitch sawing leaves the original wavy back edge on
cach side of a sawed plank.) I this is done carcfully. there
1s less waste than in riving, John rips the slabs into curved

bow sections himsell” with his shop band saw.

Some band mills can be hauled o a vard close 1o where
the tree was felled  then vou don’t have to get imvolved

trucking logs.

Other Sources

You can also get chair wood from firewood dealers, tree
trimmers, and maintenance departments for municipal
parks. roads. and cities. The big hurdle is getting these
[olks to understand what vou are looking for. Once fire-
wood dealers or tree trimmers realize that for the right
sl vou will pay many tmes the value of firewood. they

will go out of thelr wayv to be helptul.

How 10 STORE
LoGgs AND LUMBER

A common question that I'm asked is. How long will wood
stay green in the log? There's no simple answer. It depends
on tactors like wood \l){‘:'is'\, le 115y size, and weather, as well
as a chairmaker’s work schedule and storage Faciliny. As
orcen-wood chairmakers we covet freshly felled wood. But
in our attempts to keep wood green we also risk develop-

ment of wood decayv, Under most environmental condi-

nied can he operated by

tions, a freshly felled log begins o dry
out immediately and unevenly, result-
ing in checking at the ends. And we
want to avoid even incipient decay
that cannot be seen, for it will have

already weakened our material.

Wood Decay

To prevent decay, a chairmaker first
needs to know how decay works.
Decay is the result of fungi growing in
the wood, and those fungi thrive only
with oxvgen, moisture, a moderate
temperature, and food. The fungi will
not grow in either saturated or dry
wood they like a 30 percent mois-
ture content best. This means that air-
dried wood. which typically has a
moisture content of 15 to 20 percent,

will not decay unless wetted again and

kept wet (for example, by frequent
rain). Wood-decay fungi’s favorite temperature range is 73
to 90 degrees Fahrenheit: most growth stops below 40 and
above 105 degrees. Carbohvdrates in the wood serve as
food for these fungi. While the sapwood of all species is
susceptible to decay. the heartwood of many species con-

tains [ungi-resistant exuactves,

I vou convert a log into chair parts shorty after felling,
generally speaking vou don’t have to worry about the
wood either drying out oo fast or decaying. This is a g yod
idea il vou have the energy. il the log is a reasonable size,
and il vou know what chair parts vou need. Be aware ol
the exceptions. In temperate weather, for instance, the sap-
wood of some species, most notably red oak, decays within
weeks of felling, Unless red oak is logged in winter and
used during cold weather, vou can’t use the sapwood for
chairs. In lact, the decay resistance of sapwood is low for
all species. And the sapwood ol white pine. which vou may
want to use for Windsor seats, molds and color stains
quickly. Some molds physically weaken the wood, although

others mainly change the color.

Storing Logs Outdoors

What happens il you just leave a log in your vard? Again,
it depends on a variety of factors. I've shaved and bent
areen-wood chair parts and ool handles [rom red oak logs
that had lain in a vard for more than six months: I had o
discard all the sapwood. but the heartwood was still green
and sound. Large logs dry much more slowly than do
small logs or split logs. Something as simple as keeping the
log out of direct sunshine and drafis helps a great deal. For
short-term storage | tack a piece of tin or plywood at the

end of the log that gets direct sun and wind exposure.

You can also slow the drving process by sealing the

[‘\I)U\l‘(l wood at the ends. Wi od dries much faster



Heartwood Decay Resistance
of Wood Species
Commonly Used

in Green-Wood Chairs

Low Moderate High
Resistance Resistance Resistance
Alder Elm Catalpa

Ash (all Fir Cedars (all)
Aspen Gum, Red Cherry
Beech Hornbeam Cypress
Birch Larch, Western Mulberry

Butternut Locust, Honey Oak, White

Cottonwood Oak. Red Osage orange

Gum, sweet Pine, Northern Pine, Southern

white vellow
Hackberry :
: Redwood
Hickory
. Walnut
Linden
Yew

Maple (all
Pecan
Persimmon

Pine, Southern
\\'|1§l{'

Poplar. True
Poplar. Yellow
Spruce
Tupelo

Willow

through severed end grain than along its length. The
sealant that I prefer is a water-based paraflin product used
by commercial sawmills. It is easy to apply. translucent,
and reasonably priced. Latex (acrylic) paint also adheres
nicely to wet end grain: let it dry, then brush on another
coat. White or yellow glue will work, as will cold black
asphalt roofing mastic, which vou trowel on with a putty
knife. (A disadvantage with mastic is that it obscures the
growth rings, so when you're ready to rive parts, you have
to saw off’ a slice from the end to see what you're doing,

A sealant may work too well. If some moisture can’t escape,
vou may be setting up conditions for fungus development.
The paraflin sealants seem to allow enough moisture to
escape from end-coated logs. Leaving bark on logs helps slow
the drying process in cold weather, but in warm weather
bark can hold in the moisture required by decay fungi.
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Another way you can slow down drying is to cover the log
with polysheeting and store it in a cool, shady place to be
sure it doesn’t get too warm under the plastic. To protect the
wood from ground moisture, raise it onto some cross bolsters.

Storing Logs in Water

You can also keep chair wood from dryving out by immers-
ing it in still water, as in a pond or tub, which will deprive
fungi of needed oxygen. New-felled heavy woods like oak,
hickory, and ash will sink. Split logs vou plan to store
underwater into manageable sections: otherwise fetching
them out of the water can be difficult —tongs help.

You can keep large rivings wet and green for about a vear.
Eventually, a fungus will form, signaled by surface discol-
oration, which vou can shave off. Gradually the wood will
weaken and fail when it is bent or subjected to stress. (If
vou store oak in still water, such as a 55-gallon drum, a
slimy algae will develop in the water; hose it off and the
wood should be fine.)

Storing Air-Dried Wood

If you have time, the opposite approach to wet storage is 10
start making chair parts or rivings near chair-part size from
green wood as fast as possible. You can bend square or
octagonal stock: there’s no need to do finish work on bent
posts and arm bows with green wood - and square stock
bends with fewer failures than round stock. You can rive
posts, rungs. and spindle blanks green and allow them to
dry as rivings, or you can work to near finish dimensions.
Dry wood will tool to a much finer surface quality than will
wet wood. Air-dried wood keeps indefinitely and won't

deteriorate if vou store it with even minimal protection,

[ vou can’t get right to bending and riving, another
approach is to cut the log into lengths a bit longer than
vour longest chair parts. Split these into quarters or
eighths, coat the end grain, and set them in a protected
place, like a floored shed. Let them dry at their own rate,

then use them as vou need them,

Green wood that is air drying needs to be kept in a well-
ventilated storage area. Stack rivings with space between
individual pieces and each row: If the floor is dirt. stacks
should begin a foot above ground level. Place wooden 1-
inch-by-1-inch spacers. called stickers. between the boards
at about +-foot intervals. Placing weights on top of the
stack helps to prevent sawed planks from warping during
drying (cinder blocks make good weights).

Hardwood that dries too quickly may develop internal hol-
lows. known as honeveombing, Honeveombing develops
because wet wood shrinks as it dries, and it dries from the
outside in. I drying goes too fast, fibers close to the sur-
face shrink and harden. a process called case hardening.
When the mner fibers start drving, the outer shell can
shrink no turther: the inner fibers burst apart from each
other and sometimes from the outer fibers, leaving lacy



hollows up and down the interior of
the [Jil't'l‘ ol wood. Scary stull for a
chairmaker. (1 would not have
believed this could happen from air
dryving if [ had not seen honeycomb-
ing on the insides of chair posts stored
in the loft of our shop during a very

hot summer.

Choosing and Storing
Seat Planking and
Turning Stock

When vou get fresh-sawed planking
for Windsor seats from the mill, the
boards are 12 feet long, at least 2-1/8
inches thick, and roughly 10 inches
wide. I prefer flat-sawed stock, not
quarter-sawed, which is more likely to
split. Your first task is to go through Examples of he
the boards. looking for imperfections

and also for very good pieces. You can’t use planks that
contain the pith; these pieces will almost always split during
drying If vou're working with white pine, pay attention o
the knots: Look for planks from which vou can get two
adjacent seat blanks between the knots. [ saw the planks
into boards 38 to 48 inches long. These are casy to store,

and I like joining and gluing up boards ol this length.

Two other defects to avoid in seat planking: resin streaking
and wind shakes. Resin is often a problem with white pine.
You can work with small flecks or streaks, but if you see great
canals of the stufl reject the wood. Wind shakes are generally
circumferential splits caused either by storms bending the
trunk or by felling: sometimes vou won't discover them unul
the wood dries out. or even until you are carving a seat. Wind
shakes commonly run the full length of a 12-foot board. If
the boards were sawed from one log, vou may be able to trace
a wind shake from one plank to another. With wind shakes
vou have two choices: Junk the wood, or rip it into narrower

sound pieces that can be glued back together:

Sawed planks for Windsor seats or pieced arm bows need
to be air dried before you use them. Once the wood is dry.
vou can work either with seat planks that measure a full
seat width, or with narrower planks jointed and edge
olued. 1 generally glue up seat blanks from 10-inch wide

boards. but I occasionally use three or even four boards.

There is a certain romance to using full-width planks (a sin-
gle-plank seat is easier to carve and probably a good sales
feature i you are going into production), but fresh-sawed
planks 2-1/8 inches thick, 18 to 20 inches wide, and 12 feet
long are very heavy and cumbersome to move or store dur-
ing drving. Any modern wood glue will join planks into seats

at least as strong as those you make from a single board.
Be sure to end coat all the blanks immediately after they
are sawed. Placing 1-inch-by-1-inch stickers between layers

of drving planks is imperative.

pe, the resuldt of dryving green wood too ra

Examine and store wood sawed into 2 by 2s for turning
stock much as you do seat planking. Crosscut the 2 by 2s
into turnine blanks based on a list of turning-stock lengths.,
Look for pieces with clear, straight grain and minimal
runout—grain that angles ofl” the sides of a blank instead
of running the full length. For Windsor legs, maximum
acceptable runout depends on the stvle of” vour turnings.
You need straighter wood for fancy ring-and-baluster
Windsor legs, which traditionally include a very small
diameter hollow cove (a negative half=round in a spindle
turning) about halfway up, than lor bamboo (double-bob-
bin) or English-style turnings. Although some Windsor
chairmakers use only rived wirning stock, I believe that
sawed turning stock is fine il you check it carefully. Runout
up to I-inch deflection over a 2 l-inch post will not weaken
even the most daring turnings. Pieces with somewhat more

runout can often be used lor stretchers or arm posts,

Splitting turning stock may be an easier wav to get green
wood for turning, but vou generally waste more wood by
riving than by sawing. You can get more square blanks by

sawing a log into a grid than from rived, pie-shaped picces.

You can keep sawed or rived turning stock green under-
water or in a [reezer, or you can store it carefully and allow
it to dry. Use end-grain sealant and stickers. Turning won't
be so casy with air-dried stock, but tooling surface quality

W 1“ be \1I[)('1'iu1'.

DrYING GREEN WoOD
FOR CHAIRMAKING

It vou understand how wood dries and apply what you

know in your chairmaking, vour chairs will hold up under

long-term environmental stresses and use.



Moisture Content
and Wood Shrinkage

The wood in a living tree contains a great deal of water.
After a tree is felled, wood generally begins to dry out and
shrink. Conversely. dry wood gradually expands in a wet
environment. Wood is a hygroscopic material; shrinking or
expanding occurs whenever the environmental humidirty
fluctuates.

Wood moisture content (m.c.) is measured as a percentage
ratio of the weight of a sample compared 1o its weight
fully dried. For example, a piece of wood that weighs 3
pounds now compared to 4 pounds after drving currently
has a moisture content of 25 pereent; that is, it weighs 25
percent more now than when it’s dry. The green moisture
content of a freshly cut piece of oak that weighs 10
pounds and later dries to 3 pounds is 100 percent; it
weighs 100 percent more green than drv. The formula

for ficuring moisture content is

"o me = (mitial weight) - (oven dry weight) x 100

oven-dry weight

Equilibrium motsture content fe.m.c.) refers 1o a stable moisture
content after adjustment is made for the humidity of the
current environment. A\ l-inch-thick oak board that has air
dried for a vear and has leveled out at 20 pereent e.m.c.
will not be any drier ten vears later i the same environ-
mental humidity prevails.

[n most cases vou do not need to know actual percentages
of moisture content. Once you understand the basic con-
cept. experience and rules of thumb are sutlicient. A small
scale that measures in fractions of an ounce or grams is
useful. but not necessary. If vou want to collect more data,
vou can purchase a moisture meter, which measures elec-
trical resistance between two pins inserted in a sample

[Jit‘n'[‘ ol wood.

Think of wood as bundles of parallel straws, Wet wood
contains water in the straw tubes (fiee water) and in the
walls of the straws (bound water). As wood dries. it first loses
free water but doesn’t shrink. At about 35 percent m.c.,
the fiber saturation point, wood begins to shrink: it is now
losing bound water. Loss of bound water can continue to
about 3-6 percent m.c.. the moisture content of wood that
has been kiln dried, or the equivalent. Air-dried wood
ranges from 15 to 25 percent m.c.. with variations depend-

ing on local environmental conditions.

Dimensional shrinkage varies in direction of measurement
and among different species. Shrinkage tangent to the
growth rings is about twice the shrinkage parallel to the
rays. On the growth-ring plane. dimensional shrinkage for
oak can be as much as 10-12 percent. On the ray plane,
maximum dimensional shrinkage is 3-6 percent (see fig,
E3). Maximum lengthwise shrinkage is about one-tenth of
I percent. For chairmaking, vou don’t need to take length-

wise shrinkage into account.
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Band-milled flitches (planks sawen through-and-through) stacked with

1-by-T-tnech stickers for air drying

Joinery and Moisture Content

At the time of assembly. the strongest chair joinery com-
bines air-dried mortises and kiln-dried tenons. Growth-
ring alignment also plays a major role. The joints actually
tighten after assembly. Under optimal conditions, vou can
assemble a chair without using elue. The understructure of
these traditional chairs lacks tiangulation. All the streneth

is in the joinery itself,

Fic. 4.3. Shrinkage: a and b both show that shrinkage tangent to
the growth rings is approximately twice that of shrinkage in line
with the rays; ¢, a sawed board will shrink and warp opposite the
curve of the growth rings.



In a post-and-rung chair, the posts (which house the mor-
tises) should be air dried and the rungs (which have tenons
at their ends) should be kiln dried. After assembly. the
mortise wood will lose some moisture content; the tenon
wood will pick up some moisture from the mortise wood
and the environment.

By orienting a tenon with the growth rings perpendicular

to the mortise wood fiber, vou minimize wood movement

during fluctuations of humidity. On a post-and-rung chair
rung tenons should be oriented with their rays in line with
the length of the posts,

You must also consider racking stresses, the load on the
joints during use. The chair's challenge doesn’t lie in sup-
porting dead weight. Besides changes in humidity, chairs
are stressed when sitters lean back and sometimes tip
chairs back onto the rear posts.

The same principles apply to Windsor joinery, only the situa-
tion is a bit more complex. The legs of a Windsor chair con-
tain mortses (for the side stretchers) and tenons (huted o the
seat). Windsor chair legs should be thoroughly dry (the
cquivalent of kiln dried) at their tenon ends but air dried in
the mortise areas. [ The method for doing this is explained in
Chapter 8 on making stick Windsors.) You'll also need 1o
consider the orientation of” the parts — including the seat
plank. In fact. there is some debate among chairmakers
regarding optimal orientation for certain joints,

[t is also necessary o ask why chairs fall apart. To begin
with. very few chairs are assembled following the guide-
lines in the preceding paragraphs. A properly assembled
chair will withstand many years of normal use. Eventually.
cvelie changes in humidity will cause most chair joints to
fail. In the castern United States, humid summer weather
causes swelling in the tenons. Swelling in a tight joint
results in fiber degradation. During dry (winter) periods,
the degraded tenons shrink, and joints can loosen. Joints
usually fail under dry conditions, but it is continual fluctu-
ations ol dryness and wetness that cause the failure,
Incidentally. air-conditioning creates a dryving environ-
ment, just like most heating svstems.

Drying Time

Unless vou have specialized equipment and expertise, vou
should dry chair parts slowly. Different wood species,
dimensions, and drying environments make rule-of-thumb
drying times impossible. Take into account air movement
and outdoor temperature — the colder, the slower: once

wood freezes, drving ceases.

‘To prevent checking, which occurs when the porous ends
of" a piece of wood dry faster than the middle section. coat
the ends ol green wood with a sealant. While glue and
ordinary latex paint work quite well, [ use a proprictary
parallin-based sealant formulated for this purpose.

For kiln drving or its equivalent, vou can make a special
dryving device or simply put wood somewhere in vour

home or shop that has a good drying environment, like an
improvised rack above a furnace or woodstove. In summer.
an air-conditioned room will work as a wood drier (see
Chapter 20 for plans for shop-made kilns).

Woob-BENDING BASICS

When a solid piece of wood is bent, the outer part of the
curve is stressed in tension, while the inner part is sub-
jected o compression. The effect is similar to what hap-
pens when a horizontal beam is loaded between two
points. As with the loaded beam, there is a neutral axis
along a midarea ol the beam (see fig. +.4).

NEUTRAL AXIS il WOOD iN COMPRESSION

WOOD IN TENSION E

FiG. 4.4. A bent piece of wood acts like a beam in tension.
When wood is bent the section on the inside of the bend
goes into compression and the section on the outside of
the bend goes into tension.

During the bending process, as the wood fibers on the con-
cave side ol the curve are compressed, they take on
minute. uniform deformatons. The Iibers in tension on
the convex side ol the curve actually streteh. When bend-
ing a coarse-grained wood like oak, vou can watch the
grain pattern clongate and streteh out. You can also use a
tape measure to see how much stretching occurs on the
tension side of a wood bend. In my experience, green
wood bends much casier than air-dried stock.

Bent chair parts should be made from wood that is free of
defects. Carefully sawed parts, with litde fiber runout, will
bend just as well as rivings, Transitions in thickness should
be eradual, with faired curves, You want to minimize the
concentration ol lorces that occurs at abrupt transitions.
All surfaces should be smooth, especially on the tension
side of the curve. Rough areas often wear or crumple
during bending

Wood is usually bent following the growth rings, but bends
on the ray plane are almost as successful. The back bow of
a continuous-arm Windsor requires bends in both planes:
the arm bends are at right aneles to the back bend.

Wood-Bending Failures

Wood bending is an imprecise technology. Failures can be
caused by using inappropriate wood, poor shaping, insufhi-
cient steaming, a too severe bend. and faulty bending tech-
nique. Failure is more likely as bends get tighter. Similarly.
thick-sectioned stock is more prone to failure, as is wood ol
questionable quality or tree species considered marginal
for bending purposes. When possible, the section of a bent
piece should be wider than it is thick.
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The most common failure is tearout
of long fibers on the tension side of
the bend. Another tvpe of tension
tailure can be described as a rageed
fissure perpendicular to the surface.
This failure is often caused by incipi-
ent decay that is invisible to the eve.
Unlike long-fiber tearout, these
ragged fissure failures are not
repairable. A third tvpe of bending
failure is buckling on the concave
compression) side of the curve.
Buckling failures range from being
slightly discernible to severe. Wood
with minor buckling failures can
sometimes be used. Severe buckling is
sometimes accompanied by delamina-
tion of the growth rings.

Bends that take the wrong shape can
also be considered a tvpe of failure.
[rregular bent curves are caused by
irregular thicknesses or variation in the
wood fiber. A\ thin area will buckle: a thick area will be stiff

and resistant to bending compared to the surrounding wood.

Heating Wood

Heating wood with steam or hot water gives it temporary
plasticity — bendability. Steam is usually easier 1o deal with
than boiling, although vou can heat thin stock, such as green
ladder-back slats, by ladling boiling water over a piece for
two or three minutes, Green bows for American Windsors,
which are tvpically 7/8 -1 inch in diameter, should be
steamed (or boiled) for thirty or forty minutes: air-dried bows
need an hour or more. Although ladder-back posts are heav-
ier, their bend is less severe and the flat reliel” makes bending
casier. The heavy bows of English Windsors and Welsh stick
chairs should be steamed or boiled for one to two hours,

Heating and steaming times are approximate. Both too
little and too much heating can lead to failures. 1t's proba-
blv safe to leave wood in a steamer for twice the recom-
mended period before significant fiber damage occurs,

Making a Steamer

The steamer that Fve used for vears is
more eflicient than typical homemade
steamers, a PN'C pipe chamber con-
nected to the steam source by a hose.
My steam chamber consists of an elon-
gated wooden box made ol serap
wood with a gap in the center of the
bottom that matches the diameter of
the pot used to boil water. Four
wooden cross dowels keep the wood
being steamed above any condensation
that develops on the steamer floor (see

62

Example of a tension failure on a Windsor bawe. The strip can be glued hack.

fig. +.5a). The steamer rests directly on the pot. Two cres-
cent=shaped wooden lids are set on the sides of the pot rim
that are not covered by the steamer. Pieces ol foam rubber

slug cach end (see fig, 4.5b).
= =

To increase steaming efliciency, make the box as small as
possible. Mine is 68 inches long. Most Windsor bows are no
more than 60 inches long, which allows + inches for each
foam plug. If' I have to steam a larger piece, such as a
Windsor settee bow, I steam and bend one end at a time.
The center section of the settee bow is straight.

You don’t have to worry about building the box very

tight —an airtight steamer would explode.. Also, condensa-
tion will develop inside the steamer. When using my
steamer outdoors, I let water from condensation drip onto
the ground. In the shop. I put a tray on the floor to catch
the drips. Insulating the box might help maintain heat and
minimize condensation, but I'm also concerned about
increasing the risk of fire.

It vour water pot is small, the steam chamber, balanced on the
pot. could easily be tipped over. For safeny. on the sides of the

A ragged fissure fatlure such as this is wsually cawsed by mcipient decay. Discard the piece.
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Fic. 4.5. Schematic for Country Workshops steamer. The steam
chamber is a simple wooden box, with a hole on the bottom for
entry of steam directly from the pot of boiling water.

box vou can clamp support sticks that extend to the floor. For

further stabilization, put a weight on top of the steam box.

I've used several different heat sources. Gas burners work
far better than electric hot plates. Camping stoves that
burn kerosene or white gas work quite well, as does an
ordinary kitchen stove. The best heat source I've found 1s a
propane-fueled burner made for cooking outdoors. For
safetyv, T use it only outside, T use a 5-gallon restaurant-stvle
stock pot for the boiler— two-thirds full it holds enough

water to boil for nearly two hours.

Keep vour steamer away from your sharpening area.
Metal dust in the steamer can cause oak to blacken or turn

dark blue.

Before putting wood into the steamer, make pencil marks
indicating center lines and direction of bending, some-
thing vou don’t want to deal with when you pull out the
hot. steamed wood. Tie a twine tail around one end of
cach piece of wood going into the steamer, both for identi-
fication and to avoid having to reach into the steamer. You
can tie knots into the ends of the twine tails to distinguish
different pieces in the steam box.

Limbering Wood
and Wood-Bending Forms

Bends in heavy wood., such as ladder-back posts, should be
limbered immediately after steaming.

To make a limbering fixture, a simple bending brake that
exercises the wood in the bending area before vou secure it

to a bending form, refer to the plans in figure +.6. You can

A
4
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Country I ikt

made for outdoor cooki

also limber the posts using any appropriately distanced
space between two fhixed stations, such as the jaws of an

opened bench vise. The advantage of the jig is that the

interior bending surfaces are rounded: limbering with the

jaws of a vise may leave indentations in the wood.

For most wood bending, vou'll use bending forms,
although the thin slats of our wtorial ladder-back are bent
without them. 1T make bending forms the exact size and
shape that I want the bent piece to take. You'll know the
bend has set il vou leave the bent wood on the form until
it shrinks a bit and rattles loose.

Spring-back must be considered if” one form must be used
for many picces and there is limited time for the bends to
set. With a simple bend. such as a Windsor bow-back, it’s
possible to remove the wood from the form shortly after
bending. This type of bend can be held in shape during

drving with twine connecting the two ends of the bow.

Typical bending forms for Windsors use a 3/4-inch-thick
plywood interior form with extension legs bolted to the
back (fig. +.7). The extension legs are used with removable
pegs and wedges to secure the piece being bent against the
form. At the top center of the torm I often screw a perma-
nent block in place instead of using a removable peg. The
bottom of the block is angled to match a wedge. 1 prefer
to make extension legs with scrap oak 1-1/2 to 2 inches

thick, with 1-inch-diameter hardwood pegs.

The most elaborate bending form that 1 use 1s for the

triple bend on the bow of a contunuous-arm Windsor.
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The form consists ol a back bow and two elbow-armrest
forms screwed to a phvwood backing, I mount the elbow-
armrest forms at a divergent angle of about 10 degrees.
I'his requires shaping bending planes at compound angles
on the armrest sections of the form. The ends of the bent

Fic. 4.6.
Limbering jig,
used on chair
legs after
steaming but
before putting
the piece into
the bending
form

Fic. 4.7.
Bending form for
a stick Windsor
arm bow, shown
with bent bow,
pegs, and
wedges in place

X 372" X 307 EXTENSION
(CJ\N BE 2 F‘IT:L’..ES')

Fic. 4.8.
Bending straps
are used to force
a piece of bent
wood into com- =i
pression. The Fk‘“u

steel strap on -"/,j { BOW BLANK
the outside of BETE copan ,:\ —
the bend takes X 1 '-xhr'“ ROWOOD STOP-BLOCK

up the tension.

Seel bending straps help prevent tension J.'a.r.l'."’-'.rn v o heaey boes.
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arms are secured against the form with clamps while the

bends set.

Bending Straps

Bending straps can dramatically reduce vour bending
[\.HI]H]'!‘\ \\h:‘tl _\:1[[]‘ 1'||,;1|11'1--\ llj. SUCCESS |1 :tJI\' |}1 MO ];:'[nl-\
of heavy bows for English Windsors and Welsh stick
chairs, particularly, are more likely 1o succeed if you use
straps. ‘The problem is not curvature: the comparatively
thick-secuoned stock used for these chairs 1s much harder
to bend than that of most American Windsor chairs.

Make bending straps from I-inch-wide galvanized steel
strapping. as shown in figure +.8. The end fixtures are
b-mch-long wooden blocks secured at cach end of the
strap with two 3/ 16-inch bolts to secure cach end block.
The space between the blocks is the length of the piece 1o
be bent. plus a gap to allow for a small amount of stretch-

ing. (I make the gap about 1/8 inch for a 50-inch piece.

The strap and end blocks are coupled with sleeves that also
act as extensions tor leverage durine the bend. The sleeves
slip over the end blocks and about 6 inches past the ends of
the wood being bent. Lengths of rectangular section steel
tubing 20 inches long with intertor measurements of 1-1/4
by [-3/4 inches, the sleeves ficsnugly over the end blocks
with bolts) and the picee 1o be bent. The advantage of
using rectangular tubing is that vou can use its flat sides o

prevent or correct any twisting during the bend.

Place the straps over the picce to be bent immediately
after stecaming, (Prewarm them, i there s sienificant
chance that they will absorb heat.) The bending procedure

15 the same as when vou're not using straps.

CHOOSING AMONG
Woob SPECIES

All the wood \i}n'im in this section are 2O d chotees tor
post-and-rung and Windsor chairs. 1 encourage vou to try
locally available species. Chairmakers in the ecastern half’
of the United States and northern Europe should have
little rouble finding excellent chairmaking materials,
Chairmakers in the western United States and other areas
where the forest is primarily conifers need o be more cre-
ative in locating materials, Don Weber, who lives on the
Mendocino coast in California. has made and sold
English-style Windsors for years. so [ know it’s possible,
Check out fruit and nut woods and vard trees. Yew, for
example, which is prized by British chairmakers, is
generally not straight and clear, but it bends well and

Is an attractive wood.

Wood for Rived Posts, Rungs,
Bows, and Spindles

Ash (Fraxinus) » There are many varieties of fravinus,
usually named with a color (white ash. black ash. ereen



ash. ete.). Any fravinus ash that is straight grained and clear
will rive, shave, and bend into chair parts. Ash has litde
color or visual texture. but it is a dependable wood that
grows in many arcas where oak and hickory aren’t avail-
able. (On the northwest US. coast a little-known species
called Oregon ash has proven excellent for chairmaking,
Ash can also be pounded and then divided ito splints for
baskeury and chair scats.

Hackberry (Celtis occidentalis) « \ cream-colored,
ring-porous wood that splits and bends nicely. Not parucu-
larly attractve, but very usetul where available.

Hickory (Carya) « Heavy, tough, and usually casily bent,
all of hickory’s many subspecies are suitable for chairmak-
ing. excellent for all parts of” post-and-rung chairs, and the
bows and spindles of Windsors. Hickory sapwood. almost
white. mellows to vory with age. Though the heartwood is
often discarded. it is a rich brown that compares tavorably
with tropical exotics: the heartwood is often missing or
splotchy in voung trees, and in some subspecies and grow-
ing arcas. Hickory splints are occasionally used for chair
seats. See Chapter 7 for instructions for obtaining and
using hickory bast. the mner laver of bark, a premium
material for woven post-and-rung chair scats that look like
rawhide,

Oak, White (Quercus alba and others) « N\ fricnd
Daniel O'Hagan calls white oak the king ol woods, and

[ believe he's right.

The US. lumber trade divides oaks into just two groups.
white and red  not hl)limil'al”_\' correct but pt'm'lil';l[_ T'he
woods of the two are usually casy o disunguish, but not
always  some red oak looks quite white, some white oak
quite red. For details, refer to R, Bruce Hoadley's
Identifying 1ood.

For chairmaking, white oak tends 1o be more forgiving and
more elastic than red oak. It appears to be less porous.
When riving white oak there 1s often ume to make correc-
tons during the splitting process. Red oak tends to pop
apart at unpredictable tmes. Slow-growing white oak sap-
wood and heartwood can sometmes be rived into line

splints for basketry and chair seating,

Oak, Red (Quercus rubra and others) « Both red
and white oak are strong and tough. Red oak is usually
redder. but the woods often look similar in color when fin-
ished with oil and given some age. Dry red oak is consider-
ably casier to work than white, it vou're shaving with hand
tools, and red oak rives very nicely and bends just about as
well as white oak. (Although I love white oak. I use red oak
more frequently because high-quality red oaks are casier to
find where T live.

Pecan (Carya illinoensis) « Pecan and hickory are
members of the same subgroup of” the walnut familv In
the castern United States, pecans are native to low-lving
arcas ol the Nississippi drainage and along parts of

coastal Maryland, Virginia, and North Carolina. While
not commonly used as a chair wood, these trees are avail-
able in orchards and vards across the warmer parts of the
United States. Pecans planted as vard trees mayv be the
better source, but even orchard trees, which tend to have
many branches and hude straight grain, may ofter some
good wood for chair parts. Bast from pecans resembles
hickory bast.

Locust, Black (Robinia pseudoacacia) « \While not
commonly used for chairmaking, clear, straight-grained
black locust wood is beautiful and can be rived, shaved,
and bent into chair parts. Most black locusts have a rather
twisted. gnarly shape. and large ones are often hollow in
the inner heartwood. ICs a species to experiment with il it
is available.

Wood for Turned Posts,
Rungs, and Spindles

While anv of the listed riving woods are also suitable for
turning. they won’t render the fine detailing of these close-
arained. mostly diffuse-porous species, Turned ash is very
common in English post-and-rung chairs.) For comparative
bendability 1 rank ashy el hickory, red and white oak,
pecan, and vew as excellent, and beech, birch, cherry,
black locust, red and sugar maple, and walnut as fair.

Beech (Fagus) « One ol myv favorite species and often
available in log form at low cost. beech has a short. dense
grain. and a handsome tawm speckled appearance.
Although not particularly favored in the United States,
beech is highly regarded as a turning wood by English
chairmakers, perhaps because beeches in England appear
1o grow cleaner and straighter than their relatves across
the Atlante.,

Birch (Betula) « Birch wood. though not flashy, turns
well and is strong. Birches erow in moist, cool to cold ¢li-
mates. White birch is common throughout northern

Europe.

Cherry, Black or Wild (Prunus serotina) » .\ hand-
some wood that turns with erisp details, cherry can be
used for all parts of post-and-rung and Windsor chairs.
Pin cherey (Prunus pensyleanica), weaker and a livde lighter
in color, can be used i parts are made a hule thicker.

Mahogany, Central American (Swietenia) « C.om-
monly used for all parts of high-quality. carly American
Windsors, this rich. even-grained. dependable species lacks
character. I favor (and lobby for] the use of native hard-

woodls.

Maple, Red (Acer rubrum) « \While not a great turn-
ing wood like sugar maple. red maple (sometimes called
“solt maple™) is much harder than silver maple, which 1
consider useless for chairmaking. Probably not suitable for
turning ring-and-baluster Windsor legs, unless vou keep

the cove bit |11‘;l\'_\'.
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Maple, Sugar (Acer saccharum) « Also called “hard
maple™ and “rock maple.” sugar maple is the standard
against which chairmakers measure all other turning
woods. Black maple (Acer nigrum), which may also be called
“hard maple™ and “rock maple,” is similar.

Pear (Pyrus communis) » \ European native, pear has
been naturalized throughout much of the United States
and 1s a good candidate chair wood for chairmakers i the
western part of the countrv. Chair parts made from “fruit-
wood™ are often actually pear, which has been a prized
furniture wood for centuries.

Yew (Taxus) « Medium brown, often fairly gnarly. and
sometimes bearing an attractive, abstract speckled pattern,
vew bends quite well-—it’s the only conifer suitable for
chair legs, bows, and spindles. Seldom used in US. furni-
ture, yew is highly prized by chairmakers in the United
Kingdom, where it’s most commonly used for Windsor
arm and back bows (made from limbs), but also for turn-
ings and even seats. A variety is native to the Pacific
Northwest.

Walnut, Black (Juglans nigra) « \Walnut chairs are
mostly a contemporary phenomenon, although a few early
American walnut Windsors exist. Walnut turns fairly
nicely, and its clear, straight-grained stock is considered a

good bending wood.

Elm (Ulmus americana and others) » \While ¢lm is
not generally selected as a turning species, all-elm
Windsors are fairly common in England. Elm is almost
impossible to split; turning blanks must be sawed out.

Wood for Windsor Seats

Ash (Fraxinus) « Fraxinus can be used for all-ash
Windsors, probably a contemporary concept. Saddling
with traditional hand tools would be a chore. Ash is com-
monly used for factorv-made chairs with shallow seats.

Butternut (Juglans cinerea) + \ soft. open-grain
species, beautiful but fragile, butternut is used in Windsors
with natural finish.

Cherry (Prunus serotina) » Although not a traditional
Windsor-seat wood, cherry is strong and beautiful, and all-
cherrv Windsors are impressive. Not my choice for carving.

Chestnut (Castanea dentata) « Occasionally used for
seating in old American Windsors, chestnut resembles elm
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but weighs less and lacks elm’s resistance to splitting. The
chestnut blight killed Castanea dentata throughout North
America; the wood is now quite valuable, especially in
chair plank dimensions.

Elm (Ulmus) « The wood of choice for the seats of
unpainted Windsors, elm is gorgeous. especially when slab
sawed. A coarse-grained. medium-hard wood, 1t's not casy
to carve and dulls tools quickly. Unfortunately; the great
majority of elm wees in the United States and Europe
have succumbed to Dutch elm disease, although vou can
still find elms in some forests or planted as shade wrees,

scattered almost anvwhere.

Linden (Tilia) « Also known as basswood. and as lime in
the United Kingdom. linden is a white wood slightlv
harder and more expensive than white pine, and without
the resin problem. While it has no visual appeal, it takes
paint very nicely and is a favored carving wood.

Maple (Acer saccharum and A. rubrum) « For scats,
maple is associated with degenerate, factorv-made
Windsors, but this lovely wood is occasionally used for all
parts of handsome. contemporary Windsors.

Oaks « Generally not used for Windsor seats except in
cheap factorv-made chairs, oak was commonly used in
very old Welsh stick Windsors. Wild-grain live oak makes
handsome but heavy seats.

Pine, White (Pinus strobus) « Commonly used for
American Windsors, old and contemporary. pine is a
weaker wood than [ prefer for a Windsor seat. Almost
always painted: stained pine tends to look muddy, although
it's easv to carve and fairly available compared to other
Windsor-seat species. Resin pockets can be a problem.
Conifers in the western United States, such as spruce.
western cedars, and many western pines. can be used for
Windsor seats. Planks with closely spaced growth rings are
preferred for their strength,

Poplar, Tulip (Liriodendron tulipifera) » Nlany of
the oldest surviving American Windsors have tulip poplar
seats. Also known as vellow poplar, this wood is denser
than white pine and harder to carve. Tulip poplar makes a
substantial seat: it takes paint nicely and also stains with
predictability.

Walnut (Juglans nigra) « Like cherry all-walnut

Windsors are a contemporary notion. Gorgeous, of course.




[he Project Chairs

All project chairs are made by Drew Langsner, except as noted.
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Sack-back Windsor armchair.

- Tulip poplar seat, red oak bows
and spindles, maple turnings.
Alkyd enamel /varnish.

Post-and-rung stool.
White oak with .
hickory-bark seating.
Penetrating oil finish.

Continuous-arm Windsor. Pine
seat, red oak bows and spindles,
maple turnings.

Low-back stick Windsor.
Tulip poplar seat, red oak
bow and sticks, maple
legs. Oil/varnish over-
coated with paste wax.




Post-and rung rocking
chair. Red oak with
hickory-bark seating.
Penetrating oil finish.
lade by Dan Mayner,
Jolumbus, Ohio.

Comb-back Windsor
armchair. Tulip
poplar seat, red oak
bows, (bent) comb
and spindles, maple
turnings. Alkyd
enamel /varnish.

Post-and-rung youth
chair. Red oak with
hickory-bark seating.
Penetrating oil finish.

Bow-back Windsor
side chair. Tulip
poplar seat, red oak
bow and spindles,
maple turnings.
Alkyd enamel/

varnish.
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Double-bow English-
style Windsor. Elm
seat, red oak bows

and spindles, cherry

splat, stretchers,
and turnings.

Sack-back Windsor settee. Tulip poplar
seat, red oak bows and spindles, maple

turnings. Alkyd enamel/varnish.




Part fwo
Post-and-Rung (hairs
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MATERIALS LisT: COUNTRY WORKSHOPS LADDER-BACK

Number of Rived Green

Pieces Description Dimensions

2 Front posts [-3/4" sq x 20)"

2 Rear posts [-53/4" sq x 40"

3 Front rungs 1" sq x 18+"

9 Side/rear rungs 1" sq x 14-1/2+"

1 Upper slat A2 wd s 17"

1 Lower slat 1/2" x 3-1/2" x 14"

Shaved Green
Dimensions

Finish
Dimensions

1-3/8" oct x 20" 1-7/16" dia x 18-3/4"

1-3/8" oct x 34" 1-7/16" dia x 34"
374" oct x 18+" 11/716" dia x 17"
3/4" oct x 14-1/2+" 11/16" dia x 14"
3/16+7 x 3-1/2" x correct [t Same as shaved green

3/16+7 x 3-1/4" x correct [t Same as shaved green

iving is ercen-woodworking terminology for splitting

wood with care, precision, and control. You want to

keep individual rivings minimal in size to keep down
waste and to save voursell work shaving parts o size. This
riving can be done in a vard or on a sturdy shop floor,
which keeps the end gram of the blanks clean.

For riving posts and rungs for the Country Workshops
ladder-back, the tools vou'll need are

o 2-person crosscut saw
s € 5 oo " e
orchainsaw ¢ S-pound sledge hammet
* Rough crosscut handsaw s lroe club
e | or 2 wooden gluts o Chiatesiek
e [roe . .
» Gloves (optional
o Small side axe
N e Brake (useful
¢ O-inch ruler but not necessary
o Salety glasses _ )
¥ o Narrow starting wedee
* Pencil optional

o 2 or 3 steel wedges

STUDYING THE LoG

Riving is largely a series of” decisions about what to do
next. Before vou begin, study vour log. I you have a big.
almost clear log — sav 12 feet long with a 20-inch diame-
terstart by bucking a 40-inch block from the smaller
end. I the log has only a 10- or 13-inch diameter and is
kind of rough, begin by splitting it in half.

Here's the reasoning behind my choice: "The big log prob-
ably has wood for many more chairs than you want to
make at once: one H-inch section from the small end may
vield excellent wood for several chairs. What remains will
comprise two more 40-inch sections, plus a chunk from the
butt that may become firewood. (The butt end contains
reaction wood, which splits unpredictably and does not
shave easily. The butt is usually Hared. or curved, so it
won't yield the straight rivings required for rungs and most
post styles.) On the other hand. the smaller log often has
quite a few exterior and interior knots to deal with.
Because the knots are at random locations, vou can't pre-
dict where vou'll find the most valuable parts, which vou'll
use for rear posts and back slats. Once the full-length log is

split open, vou can see what vou're working with.

With the large log, crosscut a +0-inch block using a chain
saw or a two-person crosscut log saw. I the log is muddy,

axe ol the bark at the crosscut section before sawing.

The First Split

¢ The first rule in riving wood is that you must
follow through with any split that already
exists. If you don’t, you’ll lose control of your
split and waste wood.

The end grain ol a log almost always shows some radial
splitting that crosses the pith, probably the result of stress
or impact when the tree was felled. Based on the first rule
of riving, it’s important to start with this existing split, even
il it's in an undesirable location. I vou start a new split at
a different location, the original split also opens up, and

vou lose control ol the process.
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[ don’t think it matters which end vou split first. (1 studied
this question when I was splitting about 10.000 shingles for
our log house and couldn’t find any significant difference.
To mark vour intended splitting pattern. peneil a line on the
end grain that follows the existing split and continues along
a ray line to the bark. I use a water-soluble pencil that
marks very legibly on wet wood.

If you don’t wear glasses, put on safety glasses. You will be
pounding steel wedges with a sledge hammer, and metal
fragments mav flv loose. A wooden club will be less effec-
tive. Do not strike steel wedges with the poll of vour axe
this would not only ruin the axe head but increase the risk

of lving metal fragments.

The log is usually horizontal, although if it's a short one.
vou can upend it. [ start by scoring with an 8-pound sledge
hammer and an ordinary splitting wedge. If vou haven't
already done so, shorten the handle of vour sledge hammer
to 20 to 24 mches for better balance.

o save your back. I suggest trving a body posture that has Before splitting a log. pencil a radial splitting line that extends fiom any pre
worked well for me and many others. Stand directly over the existing split.

log. with vour back toward the middle of the log, Bend vour
legs a litde, so that vour back isn't doing much of the work.
With vour left hand., hold the wedge on the pencil line. Lightly
pound the head of the wedge, Swing the sledee in a direct line
with the center of your body. Then move on to an adjacent
section of the marked line. Serious splitting begins after scoring
the line on both sides of the pith. Use the same body stance.
Use a narrow-angled starting wedge, i’ vou have one. placing
it on the lower hall of the end grain just inside the division
between sapwood and heartwood. Again hold the wedge with

vour left hand and begin pounding with the sledee.

When the wedge begins to bite into the log, release it and
hold the sledge with two hands. one hand forward toward
the head of the sledge. Your torward arm does most of the
lifting while your other arm works as a pivot. Be sure to
pound in line with the axis of your body. Remind voursell’
that accuracy is more important than power — but pound
with some gusto. Hit the wedge head square on. Off-center
blows can knock the wedge crooked or make it pop out.
Poor aim is also more likely to result in flving metal frag-
ments or a broken sledge-hammer handle. When the wedee
is started. vou can relocate to the side of the log. Continue
pounding until onlv 1 inch of the wedge head remains out-
side the log, then stop. Always leave this inch of wedge
head. It gives you something to work with if’ the wedge

doesn’t come loose when vou need it

WARNING! Never put your hands inside the crack
of a log to retrieve a wedge or for any other rea-
son. Consider the log a giant spring until it divides
into pieces with no connecting tension.

With the first wedee now almost buried in place. put a second /

Using a standard wcedge to score along the penciled line. This small indenta-
steel wedge in the new split in the upper hall of the log Most tion will influence howe: the split decelops.

likelv. the first wedge has caused a split to open that follows
the initial indentation across the log. Starting the second

wedge is much easier. Drive in the second wedee until 1 inch
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starting wedge to stent the splil. The T

Ulsing a flat, narrow-angl

i d-pound sledge hammier fas been cut down o 24 wnches.

r G e
Leapfrogging a pair of wedges mlo the develop

[ acedae head above e bark.

Driving a standard splitting wedge into the bark side of the log. (The starting

wedve could have been driven further mto the
i

{sing oluts to widen the crack. Never put your hands into the opening: the log
gy : g g

Iy mowe a gtant spring,
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of” the head remains outside the log. By
now. the first wedge may have loosened or
fallen free, and vou should see a split open-
ing on the upper side of the log. Drive in a
third steel wedge, starting along the tighter
part of the crack. As before, leave 1 inch of

wedee head showing,

Take a free wedge and leaplrog it in front
of the most recently driven wedge.
Continue leapfrogging wedges to the end
of the log. If" the log is a good one (and
friendly). it will be close o splitting into
separate halves. Some logs resist splitting
in half’ because of crossing connective
fiber in the inner heartwood — this could
turn out to be excellent material.

You can open the crack farther using a
homemade wooden ¢lut, which can take a
lot of beating if it’s used with a little care.
Look into the crack to find a clear open-
ing tor the glut. without cross fiber con-
necting the sides, With the glut in place,
strike the head end square on. As vou
drive the glut . buried \\:‘(l'_{':‘h should

come [ree, although some mav remain.

Roll the log over, so that the lower crack Thv Bt

il { ciere of the tree s fustory, and wcood that has necer been ¢ \..f'f'wf' tor deny
taces up. Find a place along the crack to -
start a steel wedge or another wooden
glut. Leapfrog wedges, gluts. or both. Be careful that newly ent cracks to follow when marking out the split. It’s usually a
placed wedges are not driven into any buried wedges on good idea to divide the hall’ log into about equal quarter sec-
the opposite side— some may not have been released. tons. When an even division would create sections that will
You've now split the log in hall. Examine the crack for mean excessive waste as wood is rived further, vou can iy
buried wedges before axing any connective fiber that dividing the half log into three sections. This split will proba-
remains. I vou must axe near a buried steel wedee, posi- bly run fanly straight, especially with sections only H) inches
tion vourself” so that the wedge is bevond the are of vour long. (Windsor bows, which are commonly 60 inches long,
swing. Sever the connective fibers. require more nerve and luck throughout the splitting process.

I'm alwavs struck by the knowledge that the wood
in a freshly split log has never been exposed to
light until now. No wood finish can capture this
fresh. clean appearance, and it would be hard not

to appreciate the tangy smell of a fresh split.

Visualizing Chair Parts

Now vou can start thinking about where various

chair parts are going 1o come from.
= =

Look at the interior knots and notice how they all
originate at the pith. Look for wavy wood indicat-
ing knots beneath the exposed surface, and note
that the wavy fiber around a knot must be dis-
carded along with the knots. Observe growth-ring

width and where the pith lies.

Lo divide one of the hall logs into quarter sections,

use the same basic procedure as for making the origi-

nal split. This time there will probably be no mneipi-
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The picces vou're now splitting are known as bolfs: when
theyv're rived into smaller blanks theyv're called billets.. You
don’t need to split all the bolts at once. Large chunks (say,
hall” logs) will keep greener than smaller bolts. Since every
log is different, vou mav get a different number of bolis
than the log pictured here: for example, a small-diameter

log mav divide into only four bolts.

Once the log is in bolis, it's time for some serious planning;
Most likely some bolts will look better than others. Look
over the dimensions and grain conliguration ol each one.
You'll reserve the best bolts tor slats and rear POSLSs, which
are not only long but bent in the backrest section: these

rn ill:\ \thlI(l be as n[t';liu'h[ as ])l)\\i.}llt‘.

Think first about the posts, which will be shaved green to
1-3/8-inch squares. Post rivings should be 1-3/4 to 2
inches across il” vou're a novice, or as narrow as 1-1/2
inches it yvou're experienced and have very good wood.
Consider that all four posts taper to 1 inch in diameter at
the oot end. Rear posts also have a long, gradual taper to
I inch in the upper section. The posts require full dimen-
sions only in the rung cage. the 1-3/8-inch section that will

be mortised tor the rung wenons,

Front posts start out about 20 inches long: vou'll trim them
to final length alter assembly. "The taper on the lower third
of the front posts can utilize some natural curvature in the
wood. (I explain how to straighten a curved post billet in

the section on shaving the front posts in the next chapter.

For the slats vou need to save an 18-inch section of nearly
perfect wood. 1 make the upper slats 3-1/2 inches wide.
With oak, I prefer slats that are all heartwood. Oak sap-

wood is usually discarded, but vou can use itif it's sound,

and vou don’t mind having bicolored slats.

fer

leading v

Rungs require fairly straight wood. Theyre split out from

together. 1 don’t stock at least 1/2 inch overlength and trimmed later 1o
L 17 inches for front rungs and 14 inches for side and rear
rungs. You'll rive rung blanks mnto
[-inch trapezoids. (It the wood rives
reallv well, vou could push down the
size to about 7/8-inch rapezoids.
Runes are shaved ereen to 3/4-inch

‘\[]Hill't'\.

Set ilhidl‘ []]l' hest b I][‘\ 1;)1' rear ])[J.‘-[\
and slats. Saw the remaining +0-inch
bolts into halves (for front posts and
runes). Wood is inconsistent, You'll
find material tor long and short
rungs in wood that won't make the
best [ront posts. T'he best course 1s to
make as many long rungs as possible,
since vou can alwayvs make them into
short rungs later. You'll start by riv-
ing out rungs and front posts for
practice before vou rive the longer,
more demanding rear posts. (The

bolt reserved for slats can wait - vou
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wdder-back chaws. Note the cant I

won't need it unul you've assembled the posts and rungs.
It that is likelyv 1o be awhile, VOu can store the slat wood
underwater. freeze i, or keep it in a plastic bag in a

shady place.

RiIvING AND EXAMINING
RunG Stock

Let's work with a hvpothetical bolt 20 inches long that
voure going to rive into long and short runes. To lgure out
how to rive this picce into 1-inch “squares™ for rungs. first
measure with vour ruler radially, from the beginning ol the
heartwood toward the pith. (Unless oak sapwood is 1 inch
wide and from a fresh-cut wee, 1 discard i) In ash and hick-

ory, which may have almost nothing but sapwood. measure
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from the cambium toward the pith. Pencil a line dividing
the boltin half (or thirds. it this is less wasteful). If vou draw
a chord across the full width, vou'll waste a lot ol heartwood
just inside the cambium. Pencil in radial divisions of 1 inch.
from the outside toward the pith. then mark off” l-inch-wide
sections (see fig. 5.1 For splitting. vou hope for an even

number of divisions, but often this is not possible.

You're now ready o rive T-inch rung billets with a froe
and wooden club. The order of riving is important (sce fig.
5.20. For the hypothetical bolt vou've just marked out, vour
first l'i\in'_; removes the mner heartwood fie. 5.2a). Place
the froe blade on vour riving line  be careful not to ult the
blade just before impact — then hit the back of the froe
blade with the club. Be sure that the club comes down on

the froe m line with the block of wood. not oft’ to one side.

For rivings less than two feet long,
vou can use a polled axe nstead
ol a froe. To do this. set the bolt
upright on the ground or shop
floor. If vou're richt-handed. use
vour left hand to hold the axe head
in place on the end grain of the
bolt. Hold the club with vour right
hand and smack it down directly
onto the axe head. Test with a
moderate impact at first, to get

an idea of” how much force is nec-
CS5ary a too-pe weerful blow can
drive the axe I]n'nll'_{'l] the wood
and mnto the floor or knock the

axe head toward vour leg,

* The second rule of riving
is that most splits should
be divisions into halves,

W o, end

with near equal stiffness

iready

on each side.



Fic. 5.1. Layout
for riving 1-inch
rung billets from
an eighth section
of an oak log,
about 6 inches
wide at the chord
crossing the sap-
wood, which will
be discarded. If
this were ash or
hickory, the divi-
sions would begin
at the cambium.

- PITH

) —— INNER HEARTWOOD
; (USUALLY DISCARD)

- CAMBIUM

BARK,

o

Y, - WASTES HEARTWOOD

Fic. 5.2. Progression of rivings for rung or post billets: a, split-
ting off the inner heartwood, often discarded; b, radial split into
divisions of approximate equal area; c, splitting tangent to the
growth rings; d, another radial split; e, splitting, hewing, or shav-
ing off the sapwood; f, final tangential split into equal billets

Usually the inner heartwood is wavy or contains knots, so
vou discard it. I it looks usable, set it aside for possible
conversion into rungs. The second riving is radial, down
the center of the remaining trapezoid (fig. 5.2b). The third
riving is tangent to the growth rines (fig, 5.2¢). (This riving

could run out toward the smaller, inner trapezoid: oft-cen-

ter splits usually run out toward the narrower side because

it is comparatively less stift) T probably wouldn’t use the axe

tor this riving or for any of the smaller ones that follow.

(DrCARD)

Striking the head of a polled ave with a dogeood-root maul, an excellent

method for riving medium-sized preces

Rizing small preces with a froe and froe club, wsually done on the shop floor,

or on top of a chopping stump
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Fic. 5.3. e 7 —
.Lc:okmg at ok =g =
imperfect

rung rivings:
a, "banana”
riving; b, an . ————

S-rung; ¢, long Pt — =

rung with too

much taper

at one end !
5% —

The fourth riving 1s an easv choice, a radial division into
symmetrical sections (lig. 5.2d). Two alternative choices
indicated in the figure would either create uneven seements
or waste heartwood. The fifth riving separates ofl’ the sap-
wood. This riving will run out. forming a wedgelike chunk
of waste. When this happens, turn the piece end for end,
and rive ofl’ the sapwood from the other end. To help
ensure the final split into even halves, use a drawknile to

shave away the excess wood in the shaded arca (fig. 5.2¢).
The sixth riving divides the wood into two very tidy rung
billets about I inch wide on each side (fig. 5.21). Repeat

these six steps to rive the remaining pieces into rung blanks.

Tom the piece of inner heartwood vou mayv be able to
rive two or three runes. Start riving either radially or on

1}1:' tangent l[ll' order pi'u|:‘|]ri_\ :|tu'\];‘1 matter.

As vou examine vour rung blanks for qualitv, vou'll find

some with a slight banana shape: vou can use those with
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curvatures up to 3/ 16 meh (hg 5.5a). You can also use S-
shaped rung blanks (fig, 5.3b 1, 1" the two ends are more or
less in alignment and if” vou like a rustic look: these can
make attractive middle or lower rungs. You'll sometimes
find that a bolt that appears quite straight produces curved
rung billets: this curvature develops when riving releases
internal tension within the wood.) Also, a long front-rung
blank that tapers too much can often be converted into a
shorter side or rear rung (e, 5.3¢). The minimum width for
3716 inch: Although the

tenons are just 3/8 inch in diameter, vou form them after

a ereen rung riving is about

rung stock has dried, and vou need some surplus to smooth
the rung and to allow for drving shrinkage. Tiny pin knots,
about 1/16 inch in diameter, are no problem. (These occw

when a solitary leal” cluster develops on the wee trunk.

Alwavs rive more parts than the chair requires. Some riv-
igs will warp or check during drving, and others may
turn into seconds as vou work on them. Rive at least six-
teen runes, including five or six long front rungs. and at
least three [ront Jrosts and three rear posts. You can ‘I]\\Ll_\\
use the extra stock for test joints and o practice chopping

slat mortises. Or on another chair,

RiviING THE PosTS

Rive front-post blanks roughly 20 inches long, even though
their trim height s 18-3/4 inches, The ideal post rivings
are 1-3/4 inches across (fig. 53.4a), but I often use 2-inch
units. One end of the riving can taper to about 1-1/8
mch. You can work with some curvature in the rived front
posts, particularly toward onlv one end (fig. 5.4b), but a
front-post riving with a gradual curve along the full length

will be a challenge to shave  vou will have o deal with

descending eraimn (e 5.4




Fic. 5.4. Front
post rivings:

a, a perfect riving {
(dashed line indi- 3
cates shape of post e
with taper at lower
end); b, an accept-
able riving whose
curvature at one
end doesn't inter-
fere with shaving e
a front post; ¢, a
riving whose elon-
gated curvature
makes shaving a
front post tricky
but possible =

a 5 g™
| ¥ p——20"

Shilttting the rear posts

Wood for the rear posts is both longer and ol better qual-
itv than wood for rungs or front posts. The backrest sec-
tion of the rear posts that takes the bend must be free of
defects. Rive the back posts from full-length stock (H0
inches) —wrim length of the rear posts is 34 inches. Riving
longer pieces gives vou more choice when it comes o

le Jl'.!liH‘_," the 34-mch POSIs.

The end-graim lavout is the same as for the front posts.
Draw out a riving plan on the end of the bolt similar to the
rung lavout, but with 1-3/4- to 2-inch sides. Start by riving
off’ the imner heartwood, followed by a radial riving down
the center. Then vou must decide how o proceed. consid-

cring the same factors vou looked at tor riving the rungs.

For riving the rear posts 1 recommend using a brake made
from a narrow-forked wree crotch. Place the blank inside
the fork. using the near limb as a support. When using a
brake. the froe blade is set horizontal across the end of the
blank. Center the froe blade on the blank, leaving some

free space between the line of the froe handle and the

Using a ) ig fbrake. a forked tree trunk supported by opposing poles,

Filniel

The brake steadies the bolt, makige precise rivmg

near edee of the blank. (You don’t want the froe handle. or
vour knuckles, to intercept the riving blank when the froe
bhlade 1s driven into the wood.) It's also usetul 1o have free
space between the froe handle and the wood so that you
can pound on the froe blade with a narrow club atter the
froe has entered the wood. I vou don’t have a brake, set
the wood on end by balancing it or leaning it against

somethine.

Carefully place the froe blade across the end grain and

smack the back of the froe blade with vour froe club, hold-
ing the blade steady. (If afier the first smack vou decide that
the froe blade was not perfectly positoned and vou have an
incipient crack where vou don’t want it remember the first

rule of riving! You must fimsh this riving anvway.

[t may take two or three smacks before the froe enters the
end erain: continue until the blade s buried to s tull
width in the wood. Keep hitting the exposed blade unul

the back ol the froe blade 1s about 1 inch into the wood.

Continue to open the splic by levering the froe with the
handle  alwavs downward, or toward vourself. Slip a
scrap ol wood behind the froe blade to k{‘:‘[) the crack
open and take pressure ofl” the blade. With the crack held
open, slide the froe forward. Repeat by levering and
advancing the froe until the piece rives in half, Rive three

rear posts for each chair vou plan to make.
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RivING VARIATIONS

In the riving examples so far, the lavouts were in trape-
zoids, generally following the ravs and growth rings of the
wood (see fig. 5.5a). the obvious path to take when riving
parts that resemble pie shices. But rivings can take any con-
figuration. You can skew them at an angle to the ravs or
orowth rings (fie. 3.3b) or even create rivings with five
sides. If vour goal 1s to make cvlinders, the original rived
shape is irrelevant —when vou've finished shaving the
cvlinder, vou will still have the conventional ray growth

ring configuration.

the froe can be moved forccard into th

An alternative to riving along rays
and growth rings is to lay out a grid
fie. 5.6, useful when high-erade
wood 1s riving very predictably. You
should have less waste, but vou will
create rivings with a tlted growth-
ring ray orientation. (Discard any
grid riving with the pith inside the

area of the cyvlinder to be shaved.

You sometimes will choose not to
divide a section into even halves
when. for example, that would mean
excessive waste or when a section con-
tains an intrusive knot. You can some-
tumes successtully rive large, sufl” bolts
into thirds. With some bolts, you may
choose to rive away waste wood. For
mnstance, i a post riving turns out o be
2-1/2 inches across, vou can rive ofl
about 3/4 mch of waste, knowing that
the riving will run out toward the nar-
rower side of the crack. The scrap will
probably be a long, tapered wedge.
Rive off’ the roughest side, preserving

the best original side.

FiG. 5.5.
Growth-ring
orientation
of rived and
shaved posts:

a, conventional | RINGS / LA

riving with place- | i " / \
ment of shaved T T rt="1T1 1)
cylinder; .

b, skewed or

irregular riving— N .

the shaved %
cylinder remains
unaffected.

FiGc. 5.6. A grid
layout for clear,
straight-grained
wood that is riving
perfectly. The
yield will be
greater than riving
trapezoidal billets.
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Correcting Rivings during a Split

A rivine often runs to one side of” the original blank, because
cither the froe was misplaced or the stiffness on the sides of
the split was uneven. It's sometimes possible to control the

direction of runout, especially with the longer rivings.

I vou're riving with a brake and the split starts to run
toward vou (and toward the froe handle), release pressure
on the froe. Rotate the blank 180 degrees and resume with
the froe, pulling the handle toward the heavier side ol the
blank. If vou're successtul, the advancing crack will
migmh- back toward the thicker secuon. It the crack
passes center, rotate the blank again, so that you can pull

toward the side that is now the wider,

* Riving rule number three: To correct a riving,
pull the froe toward the heavier side.

Correcting a riving is based on the fact that pulling the froe
puts tension on the surface of the near side of the split. The

fibers in tension begin to tear, making that side narrower.

When vou correct a riving, proceed cautioushy. a small step at
a time. Go easy. Stop often to examine how the crack is devel-
oping. Look at both sides of the bolt, and rotate the blank as

soon as vou see evidence that the crack 1s wandering.

This riving correction process doesn’'t always work. For
instance, rung pieces may be too stll and short for directing
the split. Correcting a white oak riving is much casier than
correcting red oak. which splits so quickly it almost snaps
apart. If a riving runs oft’ center so far that vou see no possi-

bility of correcting it. vou can try to save the piece by “back

f), three rear posts

riving.” Stop riving and remove the froe. Turn the piece end
for end. and resume riving from the new end. It the original
crack was determined to run in one direction, vou may be
able 1o compensate by starting the new riving a littde oft’ cen-
ter. With luck. the two rivings will run together and the bolt
will come apart. Sometimes vou have to settle for only one

good picce and sometimes vou lose b ith pieces.

Sawed Rivings

When a bolt will barelv make two rivings. and the wood has
been splitting predictably. go ahead and rive it. Butil the
wood is less predictable, it makes sense to go after these crit-
ical divisions with a band saw or rip-tooth panel saw. A\ saw
cut will eat a kerl, and there will be a bit of jtter and wan-
dering during the cut. But carefully done. sawing s pre-
dictable, and the quality of the parts will be as true 1o the

grain as pure rivings.

For bolts that are to be band sawed. the facet of the riving that
shides on the band-saw table must be smoothed and fairly flat.
If 1's irregular, the bolt will twist during sawing, the saw blade

will bind in the kerf, and vou won't be able to control the cut.

Jagged bits of wood fiber may even pull ofl the circular guard

plate that the blade passes through.) For band-sawing rivings,
[ clamp a homemade pomt fence 1o the band-saw table, directly
m line with the saw teeth. (The el int fence 1s a block of wood
shaped so that only the tangent of” a rounded end makes con-
tact with the wood being sawed.) Sometimes I band saw free-
hand. following a line drawn on the wood. For band sawing
picces that are heavy or longer than 3 feet, yvou'll need a

buddy to catch the sawed pieces, or a stable roller stand.
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Post-and-Rung (onstruction;
[he Country Workshops Ladder-Back




FiG. 6.1. Plan view
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FiG. 6.2. Front view
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FiG. 6.4. Plan view of the ladder-
back frame, with parallel front and

rear rungs. Rung lengths include
1-inch tenons at both ends.

FiG. 6.3. Side view
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he post-and-rung chair vou will make in this chapter is

an ambitious first project in green-wood chairmaking

I vou are a novice chairmaker, [ suggest vou make
the post-and-rung stool in Part 4 first. [ chose the ladder-
back as the first chair project because in making it vou
learn all the basic concepts and shop techniques vou'll
need for making chairs from green wood. 1t's a great deal
to absorb: You're dealing with the essenual skills and
knowledge of an entire specialized trade. Think of this
chapter not just as instructions for making a post-and-rung
chair, but as vour basic chairmaking reference.

Based on the chair described by John Alexander in Make a
Chaer from a Tree, this tutorial ladder-back takes members of
a Country Workshops class six full davs to make. including
its Shaker-tape or hickorv-bark seating. Although tradi-
tonal in stvle, it weighs less, looks lighter, and is probably

stronger than most older post-and-rung chairs.

All the chair’s parts are shaved, not turned. I prefer shav-
ing wood, unless precise roundness is required. The ring-
porous woods such as oak. ash, and hickory that rive casily
work exceptionally well with a drawknife and spokeshave.
These species can also be turned, but they are less suitable
for turning than the diffuse-porous woods, which are per-
feet tor lathe work. If vour wood source is primarily dif=
fuse-porous species, such as maple or birch, consider using
sawed stock and wurned parts for vour chairs.

Whether turned or shaved, however, handmade chairs offer
something special, and better, than chairs made in a factory.
In a culture where neat, round things are common and pre-
cision manufacturing is the norm, even for the cheapest
object. we are again coming to appreciate things made by
skilled hands that leave a unique mark on the work. (If you
choose to use a lathe to make parts. [ suggest turning green
wood: the procedure is basically the same as for shaving,
Turning blanks can be rived or selected sawed stock.

BeroRE You BEGIN: LOOKING
AT MATERIALS AND DESIGN

For a shaved chair, all the wood vou need can come from
one straight red or white oak, ash. or hickorvy log (or other
ring-porous hardwood), with clear sections at least 40 inches
long. You can use a log as small as 8 inches in diameter, but
a bigger log will give vou more leeway in case ol imperfec-
tions or hidden knots (to select a log, see Chapter 4 for

riving, see Chapter 5).

The chair’s frame has vwelve rungs (eight remain visible
after the seat 1s woven). The side and rear rungs are the
same length, the front rungs several inches longer. The
rung lengths are in even inch increments, because the
tenons are an inch long, and the scating material (f i 1s
Shaker tape) is an inch wide.

The front and rear rungs are parallel, and the side rungs
are divergent. a chair plan that is a symmetrical trapezoid.
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The acute angles tormed by the intersections of the side
and front rungs are complementary to the obtuse angles
formed by the intersections of the side and rear rungs (see
fig. 6.4). The front and rear rungs are located below the
lower tangent ol the side rungs. If the two sets of rungs
intersected the posts at the same height, it would greathy
weaken the joinery. For seating comfort, the front and rear
rungs take the lower position so that the woven seat drops
down slightly i front.

SHAPING TooLs

While vou can shave chair parts using a bench vise or
other holding device, a shaving horse makes the task easier
and more enjovable. So before vou start shaving rungs, |
recommend vou make a shaving horse (see Chapter 18).

If vou're new to drawknife work, trv using vour drawknife
bevel up and bevel down. [ usually work bevel down,
depending on the drawknife and how it's sharpened. (See
Chapter 3 for details on blade geometry.) The drawkmife is
basically a pulling tool, with depth of cut controlled by tilt-
ing the handles, Think ol wood fiber as fur — a smooth,
controlled shaving requires that vou pull the drawknife into

ascending wood fiber, or in the natural direction ol the fur

Practice shaving with a drawknife on a spare riving, The
first strokes will cut downward. leaving ascending fibers at
the wood surface (fig. 6.5a). As long as vou shave in this
direction, vou are “stroking the fur™ and producing a con-
trolled cut. But at some point vou must turn the stick end
tor end. so that vou can shave the other end. When vou
shave into descending fibers, the drawknife tends to act hike
a wedge instead of a cutting tool: the fibers split ahead of
the drawknife cutting edge. leaving a rived surtace (fig 6.5b).
You Il continue to create this rived surface unal vou work
down to the area where vou are drawknifing parallel or into
ascending fibers, when vou’ll resume smooth cutting,

If vou reverse the wood end for end quite often, vou draw-
knile into the liber only at a shallow angle and run liule
danger of splitting wood. The surface left by the drawknife
will alwavs be smooth.

a DRAWKNIFE
3&:’-#

Fic. 6.5. Basic wood shaving: a, for a smooth cut and control,
always shave into ascending fiber; b, shaving into descending
fiber results in a wedgelike effect, with the wood tearing ahead
of the cutting edge.



Making a Chair Stick

Chairmakers traditionally make post-and-rung chairs not
from a plan on paper but with a chair stick like the one
shown for the Country Workshops ladder-back. Each 3t

chair style has its own chair stick, which includes most of MORTISE = He" X 34" X 24"
the design information. Once you use a chair stick, you'll L 29"

find it much more convenient and dependable than a L BEND AREA

tape measure or folding rule (although we'll use both 25'"

plans and rulers in constructing this ladder-back). MORTISE = ¥ie" X %" X 2'4"
—— 234"

Make your chair stick from a planed wooden lath about
1/4 inch thick, 1-1/2 inches wide, and at least as long as
the rear posts. On the front of the stick is a schematic for 18V

(TFUM FRONT FOSTS,
BEGIM RELIEF

the front and rear posts. The cross lines and circles on 17" | REAR FOSTS

the lower half of the stick indicate the location for boring
the side rungs. Borings are located by tangent lines, not
center points, as in most other construction. The circles
above the tangent lines remind you to bore above the
lines, not below or centered on the lines, a frequent mis-
take. The narrow rectangles on the upper half of the stick
represent mortises for the slats. The stick also indicates  eh

the top of the front and rear posts, the diameter of the Fo-mq ——— 5¥4"— BEGIN TAER
posts, where the posts begin to taper, and to what
dimensions. The reverse side of the stick shows the rung
lengths, only two for this chair.

There are times when vou purposely use the drawknife as
a sphtting tool, to quickly reduce oversized stock to close

34" RUNGS

dimension. With practice, vou'll learn how to split away END TO END

waste wood quickly and etheiently by ulting the drawknile

as vou pull into the fibers. I* END OF TAPER

Then vou begin careful shaving, cutting into ascending FiG. 6.6. Gauge for shaving posts and rungs from green wood

grain and wrning the stock end for end frequently. i, .
better il I drop one among the shavings on the shop floor.

Since vou're shaving green wood, you need a 3/4-inch-

SHAPING RUNG RlVlNGs wide rung notch, a 1-3/8-inch notch for the cage section

of the posts, plus a I-inch notch for the taper at the post

Here's the drill for shaving the sixteen rungs for this chair: foot end. You'll make separate gauges for green and air-
Shave all the rung rivings into regular, square-shaped sec- dried stock. I vou don’t want to make a rung gauge, you
tions, then into octagonal sections. then into nice. round can use a standard 3/4-inch open-end mechanic’s wrench.

evlinders. It takes some practice. (You'll use the same . ;
: : In green-wood chairmaking the terms ray plane and growth-
approach to shave the front and rear posts. ) : :

ring plane refer to conceptual planes roughly parallel to the

The tools vou'll need are rays or tangent to the growth rings (fig. 6.7). It is often

e Sharp drawknife o Flat spokeshave
GROWTH-RING PLANE

s Shaving horse e Green rung gauge
g EARLY woop T 1

. . LATE wooD” 14
o Ruler o Water-soluble pencil \

| |
The ereen rung cauge is a notched piece ol wood or other il }
b ] o i ) .% ek
material yvou'll use to quickly determine the width of a o
picce of wood. A typical wooden gauge might be 2 by 5 _ '

inches and 1/4 inch thick (see g 6.6). Sometimes [ make

3NV Ao

these gauges out of colored acrylic plastic, which shows up Fic. 6.7. A typical trapezoid-shaped riving
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important to know which plane vou're working on.

Technically, the ravs are convergent, and there are no real
growth-ring planes; “plane tangent to the growth rings™ is
a more accurate description, but too cumbersome.) In the
tigures, concentric arcs indicate growth rings and more-or-

less straight convergent lines indicate ravs.

The two planes are perpendicular. When you shave on the

ray plane. the growth rings are facing up. and vice versa,

Shaving Rung Rivings into Squares

Betore vou start shaving a riving. examine it. Is it big

enough? Is there too much curvature? Any other defects?

Select the better of the two rav planes to shave first. This
orientation offers less resistance, and the work is easier than
shaving the orowth rings. Set the rivine on the shaving-
horse bridge with the growth rings running up and down

fig. 6.8al. As vou shave the rav plane (fig. 6.8b ). the growth-

ring plane diminishes. so vou'll have less work when vou
shave the growth rings. Remove just enough wood so that
the surface is flat, straight, and free of defects. Just kiss the
surface with vour drawknife. As vou shave, reverse the rung
end for end several times so that vou won't be cutting
deeply mto descending fiber. Bringing the dimension 1o 3/4

inch will be done from the opposite side.

Look at the riving from one end, down the length of the
stick. a perspective that exaggerates any curvature. A\ sur-
face can be flat but twisted lengthwise, You see twist Iy
comparing the near and far ends ol the surface being at-

tened (e, 6.9,

Rotate the rung 90 degrees to dress the best growth-ring
plane (fig. 6.8¢). Follow the line of the growth rings, which
vou can see on the sides of the rung. You can do some
straightening on the growth-ring plane, but remember that

vou'll be ereating descending fiber.

Drawknife Safety and Special Techniques

A drawknife with a sharp blade can be dangerous—not the apparent danger of pulling the drawknife into your torso
(try it in slow motion), but cutting your fingers or legs on the end corners of the blade. You can prevent many drawknife
gy g g P Y

cuts by filing or grinding a radius at these sharp, square corners
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A fairly common accident with a drawknife feels like a
gut punch. The chunk of wood you're shaving pulls
loose from the jaws of the shaving horse and socks you
in the stomach, usually when you're shaving large,
heavy, wet or frozen bolts. To prevent getting punched
by a bolt of wood you can: (1) Take lighter shavings; (2)
put some kind of teeth on the lower edge of part of the
shaving-horse jaw—a piece of a Surform blade works
nicely; or (3) wear a breast bib, a protective plate that
hangs from a string looped around your neck. My bib is
a piece of 1/2-by-6-by-9-inch hardwood, with a hole for
the string drilled lengthwise through the upper end.

For extra control, or when you're shaving very hard or
figured wood, skew or slice the drawknife. To skew, hold
the drawknife at an angle to the direction of the cut,
with one hand well ahead of the other hand as you pull
it toward you. To slice, draw the blade sideways (for
instance, from left to right) as you pull the drawknife
toward you. You can also combine skewing and slicing
Experiment.

When you must shave the end of a riving that has
descending fibers, you have several options. You can
always use the drawknife as a push tool, although it's
more difficult to control. Or you may be able to place
the wood on the far side of the shaving-horse jaw, so
that you can shave the end into ascending fibers with a
standard pull cut. Another option is to secure the wood
with a vise or dogs on a workbench.

For fine work, use a spokeshave or a block plane. Both
tools have fenced blades and work well in pull or push
directions,




GROWTH- RING PLAN

E

Fic. 6.8. Shaving a rived trapezoid into a square section: a, the
riving; b, shave one ray plane; ¢, shave one growth-ring plane; d,
begin thicknessing on shaved ray plane; e, continue on opposite
ray plane; f, shave straight across the top; g, rotate the piece 90
degrees and follow steps d, e, and f, ending with a square section.

FiG. 6.9. Bowed and twisted surfaces seen from an end view of
the rung

After dressing a ray plane and a growth-ring plane,
vou're ready to reduce the rung to specitied thickness by
shaving the opposite sides of the riving. Measuring from
the common arris, pencil a 3/4-inch mark at the ends of
both dressed sides. Then use the pencil and yvour hand as
an improvised marking gauge. Hold the penceil between
vour thumb and first finger. Set your middle finger under
vour thumb and against the adjacent dressed side of the
rung. Adjust vour fingers so that the pencil is on one of
the 3/4-inch marks. Slide vour hand along the edge of
the rung to the other end. This may seem inexact, but it's
close enough for chairmaking, With a litde practice,
marking with a hand-held pencil becomes a very usetul
[(‘:‘}]Ili:[L]l‘.

Place the rung on the shaving-horse bridge with the rived
unshaved) ray plane facing up. The thicknessing line is visi-
ble on only one side of the riving. In three steps, you'll shave
the rung to the correct thickness. First, shave a chamfer to
the marked line (fig. 6.8d). Then chamfer the opposite side
to approximately 3/4 inch (fig. 6.8¢). forming something like
a gable roof. (An approximation is okay because the octagon
and final cvlinder will clip oft the corners.) Finally, shave

Shacing on the growth-ring plane surface before thicknessing, \ote the skei

Penciling lines 374 inch from the common arris of a dressed plane — use your

hand as a marking gauge.

away the gable peak o 3/4 inch (fig. 6.81). Be sure to turn
the wood end for end frequently in this last step.

Rotate the rung 90 degrees to the final rived surface, a
arowth-ring plane, and follow the same three-step process
fie. 6.8¢). Use the notch gauge o check rung width on all
four sides.

Shave vour complete set of rung rivings into square

sections before shaving any ol the rungs into octagons.
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Shaving Rung Squares
into Octagons

Reexamine the rungs for accurate dimensions and use a
spokeshave to dress any that require sizing. You can shave

regular octagons only from neat square rungs.

You don’t need a measured lavout for shaving the flats of
the octagon. Place the square rung blank on the shaving
horse at a 43-degree angle, with one arris on the bridge
and the opposite arris face up for shaving. To steady the
tilted square rung vou can saw away a small mverted V
on the underside of the shaving-horse jaw.

Spokeshave a narrow chamfer along the arris. End for end
the piece to continue the chamfer. Rotate the rung 180
degrees and start another narrow chamfer. Contunue by
chamfering the third and fourth arrises. You should now
have an octagon whose original flats are considerably
wider than the new chamfers (fig 6.10a).

ORIGINAL FLAT NEW CHAMFER

FiG. 6.10. Shaving a square into a circle: a, square billet with
new chamfers started at the edges; b, continue chamfering until
the new chamfers are as wide as the diminishing original flats;

c, spokeshave the octagonal billet into a circular section.

Continue spokeshaving the new chamfers until their widih
matches the original flats of the square. As the chamfers
widen, the original flats get narrower. Rotate and end for
end the rung frequently. sneaking up on the final dimen-
sions. Don't try to quantify how wide the chamfers should
be visually compare the width of the flats and chamfers.
Stop when it becomes difficult to distinguish flats from
chamfers without referring to the growth-ring pattern on
the ends of the rung (fig. 6.10b). Check the dimensions
with vour notch gauge. Rounding the rungs (fig. 6.10¢) is
best done after the octagonal rungs are dry.

[ usually air dry octagonal green rungs for several weeks
by stacking them crisscross in a breezy shed, an ideal
method. (For details on drying, see Chapter +.) Rungs can
remain in this air-drying stack until a few days belore you
need them, even vears later.

Your rungs need to be thoroughly kiln dried (or the equiv-
alent) before you make tenons. Make a simple Kiln, as
described in Chapter 20, or find a drving area around
vour house or shop. A rack above a furnace or woodstove
works fine for drving small quantities.

Spokeshave Techniques

Using a spokeshave is easier than drawknifing, but
for good spokeshaving, you need a properly tuned
and sharpened tool (for help, see Chapter 3).
Although a spokeshave is generally pulled, it also
works nicely as a push tool. Its fenced blade deter-
mines depth of cut.

You can avoid two common missteps if you (1) set
the depth of the blade to take a thin shaving and, (2)
after sharpening, remember to replace the blade
bevel down in the spokeshave body.

A spokeshave is basically an extremely short hand
plane. For proper shaving, ride the tool so that the
toe (the leading section of the sole) and the pro-
truding blade are in contact with the wood, as shown
in the figure. The function of the heel (the trailing
section of the sole) is to support the blade. If you
hold the spokeshave so that it rests on the heel, the
tool will chatter, and the wood will be torn rather
than shaved.

When spokeshaving ornery or figured wood, take
very thin shavings and add some skewing or slicing
action to your stroke. Skewing also ejects shavings
to one side, so there is less chance of shavings jam-
ming just behind the throat.

A common problem with spokeshaves is making tiny
nicks on the surface of nicely finished cylindrical
rungs and posts, just by setting the blade down on
the wood. To avoid them, adjust the blade at a slight
angle, with one end of the edge backed off above
the sole (zero blade protrusion). Begin the cut by
setting the spokeshave down at the "bladeless” part
of the sole. Slice to one side as you pull the spoke-
shave. The angled blade won't nick at the beginning
of the cut.

To monitor drving, weigh the same bundle of rungs on succeed-
ing davs. I use a digital postal scale that measures in tenths of
an ounce and units of 2 grams. When they stop losing weight
moisture], they are as dry as they re going to get in the current
environment. Kiln-dried rungs feel dry against your cheek and
make a sharp sound when tapped against each other, compared
to the dull sound of” green rungs tapped together.
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framing Options: flir-Foil Rungs

d round

The tutorial post-and rung chair has standz
upper rungs, but | often use a special "air-foil” rung
across the front of the seat. Some post-and-rung

chairs use air-foil rungs for the entire round of seat-

ing rungs. Air-foil rungs serve two purposes: First,

the extra width helps support the seating material; it

is less likely to sag, and there is greater supporting

surface area. Second, air-foil rungs are much stiffer

than conventional round rungs, which can cave In

a seat is tightly woven across them

Start by riving a rectangular long rung blank, roughly
T by 2 inches in section. Ideally, the growth rings are
allel to the 2-inch width. Shave the blank 3/4 inch
deep and 1-1/2 inches wide (a). Shape. the blank to
an octagon section, making chamfers about the

[8) 8

same width as if the blank was 3/4 inch square

To rough out the 1-inch tenons at the ends, use a
drawknife, bevel down, to scoop the waste.
Begin the scooping cut about 2-1/2 inches from
each end (c). Shave the tenon part as close as possi-
ble to 3/4 inch square. Shape the scooped part and
tenon to octagon sections (d),

Shave the space between the two scooped areas to
| the air-foil (or teardrop) section. Finish shaping the
air foil with a spokeshave. Finish shaping the tenons
with a rasp or tenon cutter or on a lathe (see the
sidebar “Alternative Tenon-Making Tools and
Methods" in this chapter).
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SHAPING THE FRONT PosTs

Shaving the front posts begins with the same procedure as
shaving the rungs: Shave squares from the rivings, then
octagons, then evlinders. The major difference 1s that
vou'll taper the lower ends of the posts before vou shave
the upper ends into octagons. Post rivings that are bowed
can often be straightened without sacrificing strength.
You'll use the same tools as for rungs, with the pn\\ii)lr
addition of a block plane. Plan on taking a full day 1o

shave three front and three back posts.

Rivings for flinished front posts of 1-3/8 inches diameter

should be about 1-3/74 to 2 inches wide on cach side. You

have some flexibility: Perfect rivings can be slightly under

[-1/2 inches on cach side, or vou could make the posts

lighter, perhaps 1-1/4 inches in diameter. Rivings that are
)

more than 2-1/4 inches across should be rived again at -

3/4 inches to save time when it comes to drawknifing,

/

Although the front posts will be trimmed to 18-3/4 inches,
vou want rivings about 20 inches long to help prevent the

post from splitting when vou drive the top rungs into the

MOTtses,

for straightening a curved post

angte,



the loicer rungs.

Shaving Front-Post Rivings
into Squares

Saw a square foot at the lower end of cach front post
blank. This is important, since vou measure with the chair
stick from the foot upwards.

As with rungs, begin by shaving one rived side on the ray
plane o a straight, at surface. Then rotate the post stock
90 degrees o shave a growth-ring plane. Follow the same
steps as for rungs (see fig. 6.8). Stop when the post 1s 1-3/8
inches square in section. Square up the remaining front

posts in the same way.

Tapering the Squared Front Posts

To lav out the taper on the lower section of the front post,
first examine a square post from an end view o decide
which end vou want to taper. It the post 1s fairly straight,
either end can be tapered. I it curves mostly at one end.
shave the taper into the curved end. It it has a uniform

curve of over 1/4 inch. I recommend trving another riving.

STRAIGHT FRONT POST FOOT

Fig. 6.11. Layout for tapering post ends: a, for a straight post,
center layout on the end; b, for a curved post, the 1-inch square
is in line with the rung (cage) section of the post.

Use the chair stick to mark the beginning of the taper. 3/4

inch below the lower rung tangent line on all four sides ol

the post. Secure the square post vertically in a bench vise.
Now draw a l-inch square centered on the rung section of
the post: if” the post is straight, vou'll draw two sets of par-

allel ines 3716 mch in from the edees ol the post fig,

6.11a). You now have a l-inch square centered on the end
of the post. If" the post is bowed at one end, vou will have
to locate the l-inch square in line with the mass of” the cage
rung) section of the post (fig. 6.11b) it won’t be centered
on the bottom of the post. Use a I-inch-wide strip of sufl
material (wood, plastic, cardboard) to determine the spac-
mg. Move vour model strip crosswavs until it visually aligns

with the rung section. Use the model as a pencil guideline.

Save the model: vou'll use it on the rear posts.

I J, P - i N / N I s th. J I} )
Using a D-mch-wode strip to center the T-mmeh on the bottom of

You can do all vour tapering with a drawknite, but vou can

also use a spokeshave or block plane.

For shaving on the ray plane, draw the tapers on the growth-
ring sides. The tapers on the ray planes should be straight
fig. 6.12). Start by very lightly shaving this chamter (@) take

care not to shave o deeply. Make successive shavings lower

FiG. 6.12. Steps for tapering ends of posts, a combination of
drawknife and spokeshave work
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on the taper. Shave a similar triangular chamfer on the
opposite side of the post (4); the post remains in the initial
orientation—shaving on the ray plane and crossing the
growth rings. Shave down the length of the rav plane, creat-
ing a flat ramp from the beginning of the taper o the upper.
horizontal 1-inch line at the foot of the post (c).

Rotate the post 180 degrees, so that the opposite ray plane
faces upwards. [To be sure the tapers are centered, vou
shave opposite sides, not adjacent sides as vou did when
w|u;l|'inu the rungs and posts.) Follow the steps for lal[:.'ring
the first ray plane. Be sure o keep the distance from ray
plane to rav plane across the foot at a full inch (d).
Remember to keep the taper flat.

Draw the growth-ring plane taper lines on the shaved ray
planes. Position the post to shave the taper of one growth-

ring plane. Shave a triangular chamfer on each arris ().
Finish the taper by shaving across the growth-ring plane to
the lines on cach ray plane (/).

Rotate the post 180 degrees. Repeat the steps used o taper

the opposite growth-ring plane. Be sure 1o keep the foot |

inch across (g).

Beginning the taper by shaving a gradual. straight-sided wcedee from one side

af  the Post
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You now have a symmetric. square taper centered on the
lower end of a front post. Go ahead and taper the lower
ends of the other front posts.

Shaving Squared Front Posts
into Octagons

Shaving squared posts into octagons is much like shaving
squared rungs into octagons, except that vou'll use a
drawknife for much ol the work, and vou have the tapers
to deal with, (For the final passes, vou can use a spokeshave

or block plane.

Begin by chamlering the straight section of the posts, the
cage arca from the upper end to the bottom of the lower
rung. Tilt the square post onto an arris, at a 43-degree
angle. As with chamfering rungs, start by shaving a narrow
flat along the arris. Let the chamfer run out to nothing,
beginning just past the line that designates the beginning
of the tapers. (You'll chamfer the tapers after the chamfers
in the cage section of the posts are finished.) Rotate and
end for end the post [requently as vou shave the chamfers.
Be sure to let the tapers run out to nothing in the taper
section. Stop shaving in the cage section when the growing
width of the new chamfers equals the shrinking width of

the original growth-ring and rav flats.

Chamfering the tapers connects the cage chamfers to the
bottom of the post, which will become octagonal. The
chamfers in the lower section must taper in width,
Maintain a width of’ 1 inch across the foot with each pair

of opposing chamfers.

Once all the front posts are shaved into octagons. set them

aside for air drving.

SHAVING AND BENDING
THE REAR Posts

Rear posts are longer than front posts and have details on
the upper section that form the chair’s slatted backrest.
Above the cage vou'll make a long, gradual taper. followed
by a negative relief cut that defines the plane of the slat
mortises. Although shaving the rear posts repeats the steps
used to shave the front posts, this is the place to outdo
vourself. This section is bent —and highly visible in vour
finished chair. I suggest resharpening vour tools, if’ vou

haven't sharpened them recently.

Unlike the front posts. vou cut back posts to finished
length first because they will taper at both ends. Your
back-post rivings are roughly 1-3/4 inches on a side and
H) inches long. Position the chair stick at different places
along the riving to see il there is any optimum position

betore cutting to the 34-inch trim leneth.

If the riving is very good, make a fresh saw cut 1 inch

from an end, measure up 34 inches, and make the second
saw cut. If' the riving isn't perfect, which is common, con-
sider these factors in deciding where to cut: (1) The upper



g

o the cage (or rung) section of the post into an octagon section before
tapering. (The new chamjers on the cage are alloed to run out as they enter

the tapered seetion.

section with the back bend needs 1o be the best wood: (2
since both ends of the shaved post are tapered. there can
be considerable taper in the riving at either end; (3) the
post riving requires only enough wood for a round section
ol 1-3/8 inches in the cage area that connects the rungs;
b in checking for straightness, consider that the bend will

be parallel with the growth rings. Saw the riving to length.

Shaving Rear Posts
from Rivings to Octagons

To shave a rear-post riving into a square, begin by lightly
shaving one side on a rayv plane. Straightening and flatten-
ing on the ray plane is acceptable and usually quite casy.
Rotate the post 90 degrees and shave an adjacent growth-
ring plane. Peneil a hand-gauged 1-3/8-mch width from
the common arris onto cach dressed side. Shave the entire
post to a 1-3/8-inch-square section. (Don’t worry il the
rived ends that will be tapered to 1 inch are less than 1-

378 mches across.

Now vou need to do some careful lavout work on the post.
Decide which is the upper end. Looking down the post
from the upper end provides the best view ol anv curva-
ture along the erowth rings. Use the chair suck 1o locate
cross lines that indicate the beginning of the end tapers.
The lower taper begins 3/4 inch below the lower rung
tangent line. The upper taper begins at the beginning of
the reliel, which is also the wim height of the front posts.

To layv out I-inch tapers at both ends, use vour I-inch-wide
model strip from the front posts to position both back-post
squares: Secure the post vertically in a vise, so that iU's easy
to view down the post from one end while positioning the
I-inch square at the ends. Visually center the T-inch
square on the cage (or rung) section of the post. Draw |-
inch squares at cach end.

Draw taper lines on the sides, then shave the tapers. Follow
the same steps as in tapering the lower part of the front posts
refer to figs 6,121 When vou shave the tapers of the back

support. be careful to begin with a very gradual cut. You
may want to finish this work with a spokeshave or block
plane. especially i’ the shaped post intersects descending
wood fibers due to curvature in the original riving. Periodi-

cally. stop shaving to observe the post from an end view.

To shave the back posts into octagons. begin with the
cage section. The chamfers should run out as vou shave
into the tapered ends, Once the cage is a nice octagon,
go on to chamlering the tapers. Be sure to keep the ends

| inch across.

Shaving the Relief

Not only is the relief one of the dramatic visual elements
ol this chair, vou'll also use it to define the layout for the
slat mortises and as a reference plane for boring rung
angles (see fig. 6.13). This all means that the shaved depth

ol the rehef is erivcal.

DIRECTION OF BEND
= ~SLAT MORTISE

A - FACE
" OF RELIEF

T :|i'-_'-.] J
e S
skl vl &

FiG. 6.13. Slat-mortise layout in upper end of the rear posts

The slat mortises are centered on the rav-plane flat on the
inner side of cach post. For swength, vou'll need to leave
about 1/4-inch thickness between the mortise and the
reliel. As indicated in the figure, vou will shave oft about
two-thirds of the width of the chamters on the reliel side.

Before shaving the chamfer, look down the post from the
upper end to make a final decision about which growth-
ring plane to shave. It the post has a natural curvature,
plan the relief on the convex side of the curve. Use the
chair stick to draw a new cross line on the growth-ring
plane indicating the beginning ol the relief. (This should
coincide with the beginning of” the taper and the wim

height of the front posts.

The relief is shaved with the drawknite bevel down. You
can shave a shallow practice reliel” above the line that indi-
cates the beginning of the real relief. Start by shaving a
scooping cut on one side ol the reliel area. (This is like
starting to shave the tapers, except that now you cut in
fairly quickly to make a concave shape.) To make this con-
cave cut you have to rotate your wrists as vou shce with the
drawknife. Do this cut slowly, combining strength with con-
trol. Slicing sidewavs may be helptul. Shave the opposite

side. Then come down the center to torm a flat surface.

After practicing, shave the reliel where you've marked it
be careful not to cut downwards too quickly. Shave the

reliel” all the way to the top end of the post. taking care to
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keep the upper part of the relief flat. Remember to leave a
third ot the original width of the side chamtfers.

Finish the relief” with a smooth surface. You may want to
finish the flat reliel secuon with a \])[1'&:‘\!1.‘!\'{' or block
plane. If the fibers tend to tear, stop before shaving to the
relief” line. It will be easier to make a clean cut later, when
the posts have dried.

Bending the Rear Posts

The bent back posts are largely responsible for the chair’s
comfort and dramatic appearance. The lightweight bent
posts also have a bit of springiness. which adds to siuing
comtort. The bend of this ladder-back rear post is moder-
ate compared to bends in some other chair sivles. The
main factor vou need to pay attention to is that the posts
remam straieght in the sections below and above the actual
bend. (For general information on wood bending, see
Chapter +.

e To bend the back posts,
vou'll need a steam box,

| bendmge form, and

optionally — a hmbering

Jig To make a steam box,

see Chapter +; vou can

( ' heat it with an electric

hot plate or. more effi-

. ciently, with a propane

{l burner. Each bending

s ; Il form consists ol a 32-inch

1 I by 6 with an 8-inch 1

by 2 keeper nailed into

one end (he 6.14). The

upper ends of the hot

steamed posts are mserted

m the 7/8-inch space

between the keeper and

the form. Loops of twine

secure the posts against

the form.

A limbering jig, while not
FiG. 6.14. Bending form for ladder-

required. is casv to make
back rear posts

and helpful it exercises
the wood in the bending arca before vou secure it to the
bending form. (If' the ladder-back posts are bent without
limbering, the wood tends to bend in a long, continuous
curve. With this chair we want the bend to be located
between the two slats, with straight slat-mortise sections on
cither side of the bend. (For directions for making a limber-
ng jig. see figure +.6 in Chapter +) Instead ol using a jig.
vou can limber the posts using any appropriately distanced
space between two fixed stations. such as the jaws ol an
opened bench vise. The advantage of the jig is that the
interior bending surfaces are rounded: limbering with vise

Jaws may indent the wood.

Organize vour work space so the bending operation can
take place quickly and efficiently. Because vou'll be dealing
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with piping-hot wood. evervthing must be ready in
advance. Bending the ladder-back posts isn't diflicult,
although it will be impressive the first few times vou do it

Pencil the center ol the location for the bend onto the
reliel” of the back posts. Tie a piece of twine, about 18
inches long. to the foot end of each post. Have the steamer
set up and boiling,

Insert the posts through both ends of the steam box, locat-
ing the sections to be bent over the pot of boiling water.
The twine tails hang out under the foam plugs. Check the
time, and plan to begin bending in fortv-five minutes.

T'he limbering fixture can be secured in a workbench vise.
At hand vou need bending forms, two premade loops of
twine, and good rubber gloves. Have several clamps handy.
In case some persuasion is necessary to get the wood to

bend where vou want it to.

Limbering a hot rear post

Remove one post from the steamer. Replace the foam end
plug. Insert the post in the limbering fixture, relief side up.,
The hot ereen wood will hold suflicient heat for several
minutes. Locate the bending point over the bearing surface
of the mbering fixture. Bend downwards on the toot of
the post with vour eves on the bending — vou can actually
see the wood stretch. Bend deliberately, with a speed
between slow and moderate. The arc of the post foot end
during limbering 1s about 10-12 inches. Contnue with lim-
bering. moving the post an inch or so to either side of the
bending point. Limber five or six times, Don’t limber in

the slat area!

Insert the top of the post into the bottom of the bending
form. with the post reliel” facing out. Set the foot of the post
against the end of the form. Snug a loop ol twine over the
post and bending form to hold the post in place against the
form. Take a moment to see if’ the post fits flat against the
form. especially in the area of the lower slat I its arched,
use a clamp to pull the post against the form while the wood
is still hot. To prevent denting or discoloring the post with
the clamp. place a small caul (a piece of wood or leather
between the clamp jaw and the post. Foree the twine loop

farther down to secure the post in place,



Holding the post agamst the bendimg form with a loop of
fecme. T he -'{I.If-’[ffr! ened of the lfr-m’ 'J,'J.'r'.f.-'mr." HJ}J\H.-"; dowin
weas slightly undersized. so a wedge was driven beticeen
the post and retainer on the floor. The first loop of freine

will be vemoved for the second post. i there 15 one.

Using a clamp to pull the post against the bending form

not alicays necessary). Note the wood caul placed

beteeeen the clamp jaie and the post.

Now limber and bend the second post. It necessary. reset
the clamp. In about an hour the bends should be set well
enough to remove any clamps. Leave the twine loops in
place. Air dry the posts. You will know the bends are set
when the posts fall loose from the bending forms, which
mav tiake several weeks, depending on environmental heat
and humidity.

CHOPPING THE SLAT MORTISES
AND FINISHING THE PosTS

After shaping with a drawknife, the front posts have been

stacked to the side for air drving. Shaved back posts are

steamed. bent, and air dried. When the post bends have
case hardened. vou can move on to the next stage — at this
point. there is no spring back when you remove the posts

from the bending forms.

Choosing Right and Left Posts

If the temperature has been moderate and not particularly
humid. posts should be adequately air dried in five or six
weeks, You can decrease the waiting time to two or three

weeks by using some heat.

You're now ready to chop slat mortises in the rear posts.
prefer to chop mortises into octagonal section posts — or
even square posts with some chairs. Securing a round, bent
post in an exact position to a workbench is much harder
than working with posts that have flac surfaces. Lavout and

the actual mortising are also casier with a flac surtace.

Examine vour posts to spot matching pairs. (I vou're making
one chair, vou should have made three posts 1o choose from.

The main consideration is matching curves at the bend: sec-

ondarilv, match for thickness, Differences m thickness at vari-
ous sections can usually be adjusted with a spokeshave,

This is the time to determine right and left rear posts The
side ol a chair is designated from a siting position. or
looking over the back toward the front of the seat. From
this point on, vou must continually be aware ol lett and
right posts, especially during boring and assembly. Set the
posts bottom-end down on the floor, holding one post with
cach hand. and look down their lengths as il looking over
the back of a linished chair. Look for peculiarities that
indicate if” a post would be bewer as a left or a right. Try
switching them between vour hands. When vou've
decided. pencil a large Lo or R on the appropriate post
ends. Designate left and right front posts also.

Marking and Chopping
the Mortises

On one post locate the flat surtace where vou'll chop mor-
tises. (As seen from above, the mortises in a left post are
located on the flat to the right side of” the post.) Stand the
post and the chair stick upright on the workbench, or buut
the lower ends against a stop, such as a wall behind the
workbench. Peneil two cross lines onto the post at the
exact height and spacing of the lower mortse, as shown
on the chair stick. To locate the upper slat mortise, roll the
chair stick over the bend area of the post, so that the stck
lies flat on the upper end of the post. Pencil cross lines for

the upper mortise onto the post.

On the second post, again locate the correct flat— be sure
vou're making left and right posts, and mark as for the
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first. Then hold the two PoOsts [l'l‘_fl‘l]lt‘]'. their feet on the
benceh top, and check to see that the mortise marks are
across from ecach other. and that both mortise sets are

located on the inner side of” each post.
Ilil.t' [1r|!|\ \nll'” Hl'l'll are
e Moruse chisel (3716 inch

e Butt (or lat) chisel about 1-1/2 inches wide

e Hammer or mallet (14 18 oz.
o Ruler

- '|'I'_\ square

» Sharp pencil inot water soluble
« 2 bar clamps

The blade of the mortise chisel should be at least as deep
as it 1s wide. Your voal 15 to make the mortise the same
width as the chisell A waditional Japanese mortise chisel is
ideal. The butt chisel should be thin, so that 1t can extend
casilhv into a 3/ 16-inch-wide mortise to a depth of 7/8
inch. Both chisels must be very sharp. [ also like using

a_Japanese hammer designed for striking chisels.

Use two clamps to secure a post to vour workbench, with
the flat to be mortised facing up. Use the try square to
make sure that the reliel” is perpendicular to the bench top.
Adjust by shimming. i’ necessary. To minimize vibration,
be sure that there is solid support under cach mortise arca.
Peneil in the sides of the mortises. locatine the leading
edee 1/4 inch from the arris of the reliel, Draw hghtly.
Moruse width 18 3716 inch: vou've already wansferred the
leneth from the chair suck.
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Slat mortising is one of the more challenging and time con-
suming tasks in making a post-and-rung chair. The best
wiay to make these mortises, which are particularly narrow
and deep. is to chop them out with a chisel. Don’t hurry
with practice, vou'll get both a little faster and much neater.

Begin by outlining the mortise area with the mortse and buu
chisels, which prevents fibers from tearing loose at the rim off
the mortise. The initial outline does not extend to the ends of
the mortise. (With the mortise chisel. vou'll prv against the
ends ol the mortise, causing an unsightly indentation. You'll
chop the actual ends after vou've excavated the center see-
tion ol the mortise to (l:‘]llh. Set the mortse chisel about
3/16 inch inside one end of the moruse, bevel tacige the
mortise center. Use vour hammer or mallet to hit the end ol
the chisel just once. Be sure to hit the chisel handle square
on. Repeat at the other end. Set the butt chisel on the side
outline on the reliel side of the mortise. The flat side of the
chisel should face the reliel Relocate the chisel o finish the

side outines. An ideal mortse is an even width from rim to

bottom and perpendicular o the surface (and the beneh wop).

spping a sertes of cuts into the outlimed surface w

Ni'N. I')rn’H-’HH.' ri

the cheeky with the paring ehisel. Use body

fressiere and a shearving (skewed) cut.



Set the mortise chisel at one end ol the outlined mortise.
Use the try square to be sure that the mortise chisel is per-
pendicular to the beneh top and parallel with the relief
Hammer the end ol the chisel handle fairly ightly, One
hammer impact should be adequate. Two hits are okav.
Carefully Lift the mortise chisel out of the wood never
wiggle the chisel with a sideways action. Again place the
mortise chisel into the moruse area, about 3716 inch
inside the previous chop. Hold the chisel about 40 degrees
from vertical. Be sure that the chisel is perpendicular o
the bench top. Hammer the chisel once or twice, Lift the
chisel up and out. Repeat the process until vou get to the
other end. You now have a row of parually lifted chips
inside the outhned mortse arca. Remove the chips by lev-
ering with the mortise chisel, bevel down. Be especially

carcful when lifting chips while the mortise is shallow.

Re-outhne the mortse, this tme hammering both chisels
with more force. Be sure that the butt chisel is perpendicu-
lar, in visual alignment with the v square, Take several
more chopping passes with the mortise chisel. Clean the
mortise cheeks sides) using only hand pressure on the but
chisel, and sheing very thin walers, Don't allow the mortise
to widen. As vou \'|‘|{:]! dt‘:']):'l' into the mortise, merease
the foree of vour hammer blows. These mortises must be
at least 374 inch deep: 1 prefer a 7/8-inch depthaf” possi-
ble. Use the ruler to check depth.

To chop the ends of the mortise, after the center section s
at full depth. set the mortise chisel about 1/16 inch
bevond the excavation end, its bevel facing into the exca-
vation. Hold the chisel straight up and down. and hammer
it strarght down to the bottom of” the mortse. Tilt the
chisel into the mortise to break away the chip. Repeat this

process untl vou get to the end lines of the mortise,

Cleanmg the bottom of the mortise

“To tinish, clean up the excavation with the butt and mor-
tise chisels. A tdy mortise is a sien ol careful cralting, but
this slat mortise is not a glue joint: the slats will have their
corners lopped ofll so that they cannot hang up when fit-
ted to the mortises.

Finishing the Posts

Rounding the octagonal posts is a simple operation, mostly
spokeshave work. Make sure that the paired posts are rela-
tvely even in thickness, especially at the ends.

I the rim ol a mortise 1s shightly crumpled. vou can usu-
ally shave off enough wood to leave a new, clean rim.
When shaving opposite the mortises, be caretul not o take
oll" too much wood: it’s possible 1o shave through the wood

mto the bottom ol a mortise.

FINISHING THE RUNGS
AND FORMING TENONS

At this stage vour rungs should be the equivalent of kiln
dried (in moisture content. about 6 percent). Look over the
rungs in preparation lor sawing them to final length. The
rungs will have changed shape somewhat during drving,
Green rungs that vou shaved to a uniform octagon in sec-
ton are now conspicuoushy clongated. You can easily see
that the dimension in the ray plane is greater than the
dimension parallel to the growth rings. In addition to
shrinkage, some rungs that vou shaved straight mayv now
have some lengthwise curvature, Toss out banana-curved
rungs, but a shght amount of curvature is okay. Rungs
shaved less than 374 inch across at the ends mav now be
quite close to the 5/8-inch tenon diameter, or even smaller.

Sawing the Rungs

Look through the runes to select the best three long front
rungs and nine short rungs for the side and rear panels.
Choose the ends with the squarest and cleanest saw cuts,
On runegs where both ends are rough, use a doverail saw to
make a square-cut new end. I the weather is humid. keep
the rungs in the kiln or other dry environment (a plastic

bag works), except when vou're working on them,

Butt the good end of the three long front rungs as a group
against something straight, such as a picce of wood or the
wall behind vour workbench, Use the chair stick o lightly
penetl mark the front-rung length on cach. Butt the set of
short rungs in the same wav, and mark the length on the
two outside rungs. Lav a straightedge across the marks and
penetl length marks across the set. Use a dovetail saw to

cut all rungs to length.

Spokeshaving Tenons

Sizing the tenons accurately is a eritical step in making a
post-and-rung chair. You will form tenons that are actually

a bit oversized and pound them into the post mortises,

Rung tenons for this ladder-back chair require no special
tenon-making tools — they’re made by spokeshaving and
sanding. Other faster and more accurate tenon-cutting
svstems require special tools or a lathe (see the sidebar

“Alternate Tenon-Making Tools and Methods™).
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fllternate Tenon-[Making Tools and MMethods

Some novice chairmakers enjoy making shaved and sanded tenons, but others find the technique takes too much
time and lacks the accuracy they desire. Happily, there are several alternate methods to choose from.

Hollow augers are devices that form a cylindrical tenon by cutting around an oversized blank. The tenon will always
be shouldered. Hollow augers made in the nineteenth century were designed for use with a bit brace. Most cut
tenons of fixed diameters, with little possibility for fine-tuning the cut. Of these, A. A. Woods hollow augers, which
are no longer being made, are coveted because they are infinitely adjustable, and the cutter can be fine-tuned to
leave a fairly clean surface. There is also a built-in depth stop. You can find antique hollow augers at used-tool deal-
ers and sometimes flea markets.

Plug-and-tenon cutters are contemporary devices designed
for making cylindrical tenons on machine-made furniture and
for plugging holes of countersunk screws and other fasten-
ers. These devices are intended for use with a drill press, but
some can be used with a brace also. Although the size is not
adjustable, and they are difficult to sharpen, the best ones
form a nice tenon. | used one on my English Windsor for
making the tenons on the crinoline stretcher

One serious and common problem with plug-and-tenon cut-
ters and the old hollow augers is aligning the two tenons at
the ends of a rung with each other. Post-and-rung chairmaker
Brian Boggs has designed a tenon-cutting hollow auger that
spins the rung between centers. The cutter is a flat, square
plate, with a 5/8-inch-diameter hole, and a slot cut from the
hole to one side. The slot is ground to a cutting edge. The
cutter is screwed to a simple wooden stationary puppet that in turn rests within two wooden ways (like a simple lathe
bed). A second puppet with a 1/2-inch-diameter center hole located at the height of the center also rests on the
ways. This puppet supports a drive rod that connects to a bit brace outboard from the ways. The inner end of the
drive rod is filed to an X, which in turn fits a pair of crossed kerfs in the ends of the rung.

{sing a plug-and-tenon cutler
g g

Turned tenons. Of course, chair rungs shaped on a lathe use turned tenons, but shaved rungs can also be chucked
I onto a lathe for the single purpose of turning the tenons. Almost any lathe is adequate; I've turned many tenons
using the spring-pole lathe described in Chapter 21.

The major advantage of turning tenons is that you can make them any diameter or length. Also, sharp tools and good
technique will produce tenons with a smooth surface, which is necessary for a really good joint. Turning is also the
most efficient method
for making tapered
tenons, which are used
for many Windsor chair
joints. (For the tech-
niqgue for  turning
tenons, see the section
on Windsor leg stretch-
ers in Chapter 9.)

Using the Boges tenon former
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Spokeshaved tenons have no shoulder — the tenon at the spokeshave work. Rounding is straightforward, since vou
end ol a rung is basically an extension of” the rung— a have neat, octagonal rungs. The rung dimension at this

stvle that makes for a strong rung, as forces are evenly stage 1s about 11716 inch from end to end.

distributed throughout the piece. You'll be working with N . . : . : ;
- ; . : Be careful to avoid overshaving the midsection ol the rung.
nine well-dried octagonal side and rear rungs that vou've . . . ] .
. . : : I anvthing. leave the midsection slightly lareer than the
trimmed to 1 inches overall and three front rungs . I - :
. . ends. Also take care 1o avoid “pencil pointing”™ the ends of
rimmed to 17 inches. ; .
the rungs, the result o putting too much pressure on the
The wols vou'll need are spokeshave at the end ol each pass. You can avoid this by

; skewing the spokeshave and by lifting the spokeshave just
e Sharp spokeshave ; s it : L
shightly toward the end ol cach pass. To avoid making tiny
& Civarse filé nicks on the rung surtace (“dinging”™), refer to the sidebar
“Spokeshave Technigues carlier in this chapter. (Dinging
e Shop-made sizing gauge often isn’t visible until vou look at a rung in low-angle
light.) Stop spokeshaving when the rung is round.

« Rat-tail rasp
['he next step is filing a chamfer on each end of the rung,

» Solt pencil To make a neat chamfer, roll the rung on vour lap with
one hand. while holding the file at an angle over the end
e Surip of cloth-backed. 120-grit sandpaper. of the rung. I roll the rung toward mysell” while simultane-
I by & inches ously filing forward with my other hand. This makes a

. ; i ; neat, even chamter. The end of the chamfer should be just
¢ Dial gauge calipers (optional, but highly

under 3/8 inch in diameter 9716 inch is perfect.

recommended

The sizing gauge - -
) P | ==
should be about 5/8 +{ % |
o
9 2 : a "-ﬂ\l C [
by 2 by 6 inches; \

: | .
make it from am . w1 w3 )
dryv hardwood (see
fie. 6.15). Bore three I 182} T3]
5/ 8-inch-dhameter NOTE HOUR-GLASS SHAPE OF ®| HOLE

holes in the gauge  pig, 6.15. Tenon-sizing gauge and section
using the same view. Note the hour-glass shape of #1 hole.
drill and bit vou'll

use tor the mortses. Label the holes 1-3 on both sides of the
cauee. In hole #1: Modifyv the hole with a chamlber around
both rims: use the rat-tail rasp to shape an hourglass section.
leaving the ortemal 53/8-inch diameter in the midsection of
the hole: smudege the inner surface with a soft pencil. On one
corner of the gauge block. saw a notch T1/16 mch long by Filing a narmoic chamfer around the end

about 1/4 mch wide. knee torcard the file ay you sir

The tenoning process is combined with final rounding and

cleanup of the octagonal rungs. You'll do all the work at a
shaving horse. rounding and tenoning one rung at a tme.
Remember to keep the rungs vou're not using in a plastic

bag or in the kiln.

First. check the ,

~ :
. Yo" Fic. 6.16. T |
ends ol the rung N 0.8 0% Diplcl

with the 11/16- IXF\: >£ ;uhr;?ree::a?i:zracig«::g.
inch notwch eauge, _:_'\‘ /'* Iil"_ to a cross section of
Shave the rung to P 11/16 inch.
11/16 mch, On the

arowth-ring plane. rung ends that have dried very close wo

= 2hp" e

5/8 inch in section are all right as long as the dimension
exceeds 378 mch (he, 6.16).
Alter checking the octagonal rung for size and reshaving

dimensions as needed. vou are ready o round it a
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Press and rotate the end of the rung against the hour-
olassed #1 hole on the sizing cauee. The penetl smudges in
the hole will leave traces on high points around the circum-
ference of the rune. Continue by spr keshaving the rune in
these high areas, The smudges at the ends indicate high
areas that extend partway along the length ol the rung,
Periodically, repeat the smudge test at hole #1. Be careful
to avoid pencil pointing the end. Stop spokeshaving just

before the rung can pass through the first hole.

Sanding Tenons

Final sizing is done with the sandpaper strip. Secure the

rung in the shaving-horse jaw. Hold the sandpaper with
thumb and first finger of cach hand. with the sandpaper

looped over the tenon end of the rung. Work the sandpa-

per up and down. exactly like polishing a shoe. Again, take

care not to pencil point the rung end. Rotate the rung, so

that vou sand the full tenon circumference.,

The rt'ilil'.‘i| dinu‘rlninll Il‘\ lh" ri I}i;mv. '['hn' rungs \\i” b
oriented with rays vertical in the post mortise. (Bearing
forces on the assembled rung are almost exclusively on the
upper and lower surfaces of the tenon. Structurally it
doesn’t matter if” the dimension i the growth-ring plane is

shehtlv undersized.

After sanding, urv fitting the tenon into hole #2. Rotate and
press the rung against the hole, but without excessive pres-
sure. If necessary: refile the end chamtfer so that the rung
begins to enter the hole. You can pencil smudge the interior
ol #2. or look lor burnish marks from the test fit. Continue

to sand as necessary. undl vou get a snug fit into hole #2. It

should not be necessary 1o push the tenon more than |

inch into the hole i the tenon isn’t pencil pointed. Use
hole #2 10 finish sizing the first six rungs. Then use hole #3

tor test fitting the second bateh of tenons.

You can also measure tenon diameter ac different points
with a dial gauge. The objective is to have tenons that are

01 inch larger than the mortse. that is. .635 inch.

102

Keep your finished rungs in a closed plastic bag until

assembly. You don’t want the carefully sized tenons to

enlarge by picking up atmospheric humidin,

BoRING PosT MORTISES

Until now. vou've been making parts. I anvthing went
Wrong, vou ([Jlllll “.hi|_\ SLATT OVeT w ilh ;mu:[!u']' ])i(‘u' ol
wood. That’s about to change. because vou are now reach

to begin boring mortises in the posts. Mortising requires

careful work and methodical procedures. Tt is casy 1o mix
up parts, so that vou Iind vou've bored a mortise at the

wrong angle. or even in the wrong side ol a post.

This chair requires boring twenwv-four mortises, Since the
| :

posts and rungs are not perfectly straight, vou cant expect

to make every boring perfect — there’s nothing in the chair

that is really accurate or dependable to measure against.

The best vou can hope for is to keep errors to a minimum

and hope they cancel each other out.

You greatly improve the chances for geuing your chair
assembled successfully if vou can visualize the chair lavout.
From front and side views, the borings for this chair frame
are all Y0-degree (right) angles. From above, the chair
frame is a trapezoid. The front and rear rungs are parallel.
The side rungs converge svmmetrically toward the rear (see
fig. 6.1). A clear understanding of these trapezoid angles is
vour best insurance against mistakes, (In case vou don’t
remember basic geometry, an acute angle is less than 90
degrees. and an obtuse angle is more than 90 degrees:
when acute and obtuse angles add up 1o 180 degrees  a
straight line they are complementary to each other.
Because the front and rear rungs are parallel. the acute and
obtuse angles are complementary. The junction ol the front
and side runes forms an acute angle of 82 degrees. The

side and rear runes form an obtuse angle of 98 degrees.

Another design consideration, post flare, greatly enhances
the cha’s appearance and widens the slat arca, which
6.171. Post

the bend in the

means the backrest 1s more comtortable (fig,
I;

Mare results when the rear posts are rotate



GOOD POST FLARE

TOO MUCH FLARE

WINDCSWEPT FLAIR

Fig. 6.17. The effects of rear-post flare

FiG. 6.18. The potty

seat, used as a guide

for boring front and

rear posts e

x
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Fig. 6.19. Horizontal
post boring fixtures—
make two.
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FiG. 6.20. Post-flare fixtures, used to check or determine axial
rotation of rear posts—dimensions can be varied.

slat section causes the upper end ol each post to swing out-
wards to the left or right. While the perfect amount of flare
is & subjective decision (a), posts with too litde flare create a
very plain- looking, narrow backrest (4). Too much flare
forces the connecting slats to take so much curvature that
the backrest has no contact with the sitter’s back fe). In all
cases., the flare of the rear posts must be symmetrical: when
it's not. the result is a “windswept™ chair that looks as it a
aale had twisted the back section to one side (d).

You control post flare by the angles at which vou bore the
rung mortises, which must be correct relative to the plane
formed by the slat reliel. To deal with this chairmaking
challenge, I designed the “potty seat.” which mimics a
plan view ol the chair (g 6.18). The diagonal cut across
the acute 82-degree [ront corner does not represent a par-
ticular angle. The corner is cut away so that vou can place
a post in alignment with the front and side rungs. The
diagonal cut at the obtuse rear corner represents the flare
plane of the bent rear posts.
The wols vou'll need are

e Bit brace with universal chuck

* 53/8-inch powerbore bit (or 5/8- inch forsmer.

or spiral auger with lead screw shortened

* [ 2-inch bit extension (for the powerbore
¢ 3 line levels

* Workbench with front vise
recommended, but not necessary

e | 2-inch ruler

e Combination square

o Ladder-back chair stick

e Pencil (not water soluble

o Masking or electrical tape

s Shop-made pouy seat

¢ Shop-made horizontal boring fixture

e Shop-made post-flare angle fixture
Make the poty seat from a1 by 10 or a piece of plywood
1/2 1o 3/4 inch thick. Tape two line levels to the left side-
rung section. To locate the inner line level, a critical place-
ment. rest the potty seat on edge on a leveled table: locate
the inner line level along the curved inside cutout at the
spot where it reads level.

Make the two units of the horizontal boring fixture from a
2 by 6 (see fig. 6.19). Dimensions are not critical.

Make the post-flare angle fixture from two 1 by 4s. 18
inches long (see fig. 6.20). The vertical notches 13-3/8
inches on center duplicate the spacing of the rear posts.
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Boring the Front Posts

All rung mortises for this chair are 378 inch in diameter.
g

Mortises for shaved and sanded tenons are 1 inch deep. (IF

vou're using a dillerent tenoning method that ereates a
shoulder, make the mortise 1-1/16 mch deep.) You'll start
by boring side-panel rung mortises in the front posts.

You've already determined left and right for these POSts,

f hl
' N
| —
{ Bl 1

;ﬁ __FPENCIL F‘Il‘___ﬁ

"~ RAvS DRECTED TOWARD
CENTER OF SEAT
! FRONT PoST
7' CENTER OF MaSS
{:

Fic. 6.21. Determining the orientation for boring rung mortises
in the front posts

Set the pouy seat on a low horizontal surface, such as vour

shaving-horse beneh, Stand the right front post in the cor-
responding corner notch of” the pouy seat (see fig. 6.21).
Orient the Post s that the :'iuhl side ol the potty seat s
directed toward the center of mass of the post. The post
ravs should be directed toward the approximate center of
the seat area. (I possible. orient the growth rings so that
thev form a pattern that is concentric with the seat plan,
although this is a secondary and purely visual considera-
ton.) Pencil a vertcal (lengthwise) line on the post in line

with the right panel side ol the potty seat — this will serve

i i 1 TS . hhrier TP i it ]
he rigid front teg al iy corvesponding positton on the Jrotty seal.

the penciled line with the potty seat’s vight s
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as a general orientation line when vou position the post in

the horizontal boring fixture,

Hold the front post vertically on the workbench, along with
the chair suck. Transter the chair-stick tangent lines to the
post. crossing the vertical orientation line made with the
potty seat. Draw small circles on the post just above the tan-
gent lines. (At Country Workshops we draw smiling faces in
the circles o represent chair- boring eods. reminders to bore

side-rung mortises above the tangent lines.

Set the horizontal borine fixture in the front vise ol the
workbench. Place the front post in the horizontal notches,
with the middle cirele centered in the lixware, [Cs not nee-
essary to position the posts exactly horizontal: an eveball
estimate is close enough. Close the vise, but not tightly,
Rotate the post so that the lengthwise orientation line is
centered on the post when viewed from the boring posi-
tion. Axial positioning for boring the front-post side rungs
1s only approximate. Tighten the vise jaws to secure the
fixture and post. You may want to reposition the height of

the setup to suit vour height and personal boring position.

For boring mortises in this tyvpe ol chair, my preferred bor-
ing rig consists ol a bit brace, 12-inch spade-bit extension,
and 5/8-inch powerbore b 1 ape a line level 1o the
extension. The extension helps to make [reehand boring
more accurate by exaggerating any variations in alien-
ment. For a depth gauge. I put a suip of masking tape 1
inch behind the bits cuuer:

To use the spade-bit extension, the bit brace must have
universal-tyvpe jaws (see Chapter 21, The brace-turned bit
is fast enough for nonproduction work. if” it is sharp.

Positioning the drill bit on the horizontal post is one of the
critical steps in making the chair. You'll be boring a 1-
inch-deep. 3/8-inch-diameter hole in a 1-3/8-inch-diame-
ter post— this leaves only 3/8-inch clearance on the sides
and bottom of” the mortise. X small error can find vou bor-
g through the post or with misaligned rungs. Because
vou are boring into a rounded surface, vou need to posi-

tion voursell” so that vour sighting eve is level with the post.

This step is so vital, I'm going 1o explain in detail the
sighting procedure that 've found works best — reverse the
directions if” vou're not right-handed. Position vourself
with vour left knee on the floor, vour right foot flat on the
floor, and vour right knee in a line directly above vour
right [oot. Your right elbow rests on vour right knee. Your
richt forearm. which holds the bit brace, is vertical. For
further stability. hold the bit brace with the crank hanging

downwards.

Now. with vour left hand. position the boring bit so that
the bit edge lines up with the tangent line of” the center
circle (or chair-boring god). Lightly press the bit center
pomt into the post. Adjust the bit brace so that the line
level reads horizontal. With vour right eve in line with the
shaft of the bit and extension (the shaft will look level),
look at the bit in relationship to the horizontal post. It
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should be centered on the post. If it isn't. reposition the bit
vertically on the post with vour left hand. Be sure to stay
correctly oriented with the tangent line. When the bit is
centered., |}1I\]‘| the bit's center ])[Jiﬂl mto the wood to make
a well-defined center mark. You can now remove the dnll;
the center mark will hold vour place.

From a standing position, set the bit point into the center
mark and find a comfortable place on your pelvis to hold
the bit-brace knob. Hold the knob in place with vour left
hand. Adjust the shaft vertically so that the line level reads
horizontal - vou may need to change the location of the
brace knob on vour hip. Or vou mayv need to reposition
the boring lixture higher or lower in the vise jaws, After

making anv adjustments, recheck the line level.

T'he mortise borings for this char are all at right angles o
the length of the post. Since the post isn't really straight,
we will sight ofl” the near face of the boring fixture (see lig.
6.221. Place vour combination square against both uprights
ol the boring fixture, with the movable right angle posi-
toned to one side of the borme bit and extension shalt.
Adjust the bit extension parallel with the right angle. (It's
helpful to have an assistant to help with this alignment.
Lines on the workbench or floor running perpendicular to
the front edee of the workbench are also usetul alienment
aids. (These lines can be strips ol masking tape or you can
draw them on a piece of cardboard.) Once vou're in posi-
tion, hold the brace knob against vour hip with vour lefi
hand and turn the brace crank with vour right — keep an
eve on the line level as vou turn, and recheck tor perpen-

dicular alienment.

When vou begin boring. waste chips will be ejected by the
bit. Once the hole is about 1/2 inch deep, chips may not
automatically eject, since this bit does not have a spiral chip
auger. When chips stop flowing out. you must remove them,
or thev will jam in the hole. The simplest way is to continue
turning the brace clockwise, at the same tme backing oft’
pressure on the bit. When vou see the back of the cutter
head. push forward again to continue boring. You'll proba-

hi_\ need to clear the hole twice tor each be ri‘illt_{.
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Stop boring when the tape depth gauge indicates that you
are approaching a depth ol one inch. Use a narrow ruler
or a stick with a I-inch mark) to measure depth of the
mortise at the point of entry. For rungs with shoulderless
tenons, mortise depth is the tenon stop during assembly,
that 15, vou will pound cach rung tenon mto its post mor-

tise until the tenon end bottoms i the mortse,

Use the same procedure to bore the upper and lower mor-
tses, Usuallv I do not move the post from its position in the
boring jig. I vou must move the post. insert a dummy 5/8-
inch-diameter rung with another line level taped to it into a
finished mortise. After moving the post, make sure that the

dummy rung is level before tightening the vise screw.

Repeat this process for the mortises for the other front post

be sure to consider right and lefi sides in the axial lavout.
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Fic. 6.22. Boring the front-post mortises: Boring-bit alignment
must be perpendicular to the post. Use a combination square
and optional alignment lines on the workbench or floor.

Boring the Rear Posts

Before boring the rear-post mortises, check the bend in
both rear posts. First, visually mspect the reliet of cach

post from an end-view perspectuve to be sure that the relief

is flat and not twisted below the bend. (This is important
because vou use the reliel” as a benchmark for judging

axial rotation of the post in the boring fixture.

You'll need to be even more precise than with the front
posts when vou position the rear posts in the boring fix-
ture, The rear-post side-rung mortises must be correctly
oriented relative to the [il;!m' of the [)unl reliet below the
bend in the upper part of the back section. Move vouw
shavie-horse bench under the workbench vise and set
both halves ol the post-llare angle fixture into the front
vise. Put both rear posts into the vertical grooves in the lix-
ture. Sicee the posts rest on the shaving-horse workbench,
they are level with each other. Left and right posts must be
on their proper sides of” the fixture: slat mortises are
toward the center. Rotate each post so that, seen from a
front view, post Hare at the upper back slat appears svm-
metrical and visually pleasing. Also, inspect the positioned
posts from a side view, looking for similar curvatures, and
from above, looking lor ssmmetry. Some variation is com-
mon and acceptable, but vou don’t want to assemble a
chair with a readily apparent problem.

Check to be sure that vou can use the standard are angle
by holding the reliel cutout on the potty seat against the
actual reliet of” a back post. Hold the pouy seat some-
where near the lower slat moruse, below the area where
the post begins to bend. I the posts are correctly posi-

tioned. the rear panel of the poty seat will be parallel 1o
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Visually checking the vear posts for flare and symmetry before boring the mortises

the angle fixture and front of the workbench (fig 6.23).
You'll often need 1o reduce some of” the post flare origi-
nallv set up by eve judgment  there’s a nawral tendency
to try for too much flare. Try adjusting both posts with the
potty scat. Then take another look at them from front.

side. and top views.

WORKBENCH
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FiG. 6.23. Checking post flare with the potty seat and post-flare
fixtures. The rear panel of the potty seat is parallel to the flare
fixtures and the front of the workbench.

If' the posts have dilferent bends, vou mav find that the
axial position using the potty seat results in a setting where
the posts appear windswept or have too little or far too
much Hare, In these cases, vou need to use a custom axial
setting (refer to the sidebar, “Customized Flare Angles™ in

this chapter).

Visualhizing the chair is halt” of the trick in getting these
rear-post rung mortise borings correct. Hold both posts
about 12 inches apart. with post bottoms on the floor and
post flare approximated, and positioned as i’ vou were
looking over the back slats of the chair. Do slat mortises of
both posts face inwards? Visualize the junction of the side
rungs and the posts, noting how the rungs will look in rela-

tion to the post-flare angle.

Determining the axial orientation lines on the rear posts is
similar to the same task with the front posts, except that this
time vou sight ofl’ the flare angle. Place the potty seat on
vour shaving-horse beneh. Position a post so that the flat
relief 1s parallel to the relief on the potty seat. Center the
post along the appropriate side rung of” the potty seat. View
the post from above and behind the rear rung position.



e rear fosts ocer e polh

fclire e Dorithe ang

voseal against

the 1

seal before boring,

fief o the post

(ustomized Flare fingles

When post flare needs customizing, you'll disregard
the relief cutouts on the potty seat and find the new
flare angles using an adjustable bevel gauge. Set the

slotted base

a WORKBENCH
of the gauge e

against the

i P
reliet of a . ¥4

post (a) . [ A
i or

tSLIDING BEVEL GAUGE

Adjust the bevel wing so
that it lies parallel to the
flare fixture and front of the

< |  workbench. Tighten the
f CARDBOARD \ 3

|  gauge thumbscrew. Place

MOPEL OF | =t 0 .

A | the base of the gauge

{ | against the rear panel of a

dboard model of the

potty seat (b).

Draw a line on the card 2

board potty seat following e E
the wing of the gauge. P
Then reset the gauge, with Ay \

the base against the side |

panel of the cardboard
potty seat, and the wing in —~

alignment with the new \ ,"
flare line (c). (You're trans- . .

ferring the flare angle from the back rung to the flare

angle at the side rung, which you need to set up for

boring the mortises.) Draw this new side panel post-

flare angle on the cardboard potty seat, or record

the degrees using a protractor. Repeat this proce-

dure for the other post, recording separate flare

angles if necessary.

SN Tape a line level to
e g -
d A N HEVEL the body of the
POST | / 3
- bevel gauge. Set

N
i the post in the
) eeveL horizontal boring

0

J_[ GAUGE fixtures, as if you
HT

7 WORK BENCH

o 1L

R were using the ‘
1 %
visg/ ! potty seat. Adjust
the axial rotation

ot the post with
the bevel-gauge wing held against the flat relief por-
tion of the post (d)

Draw a vertical pencil line on the post indicating the axial

orientation ol the right side runes.

Use the chair stick to draw tangent lines of the side rungs
crossing the axis ortentation line. As with the front posts,
draw small circles just above the tangent lines, Place the
post m the horizontal boring hxture, with the muddle circle
centered. Orient the post so that the axial orientation line
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is approximately centered when the post is viewed from
the horizontal boring position.

Fine-tune the axial ortentation by holding the appropriate
reliel” bevel of the potty seat against the lower straight sec-
ton of flat relief on the post. Adjust the axial orientation
of” the post so that the inner level on the potty seat reads

horizontal.

You'll bore the rear-post side-rung mortises the same way
vou bored the front-post side-rung mortises. Bore all three
mortises for both rear posts.

(omparing Glues for Chairmaking

Of the perplexing types and brands of glue on the
market, which work best for chairmaking? For chair
assembly, | have recently converted from using ordi-
nary white glue (polyvinyl acetate) to liquid hide
glue, which has a long open time, that is, it doesn't
set quickly. The main advantage of using hide glue is
the ease of future repairs: You can disassemble joints
secured with hide glue by inserting alcohol between
the parts. | don't use yellow glue (aliphatic resin),
which grabs so quickly that it may be impossible to
drive a tight joint all the way home; an axial adjust-
ment would also be impossible unless the joint is
very loose. In a tight cylindrical joint, hot hide glue
also grabs very quickly.

The thicker versions of instant glue (sometimes
called “superglue”) work fine if you're sure that
joints fit perfectly and quickly—this glue can set in as
little as thirty seconds. Thickened instant glue is
excellent for repairs of failed parts, such as a minor
tension failure of a bend or check opening in a
Windsor seat.

The newest of these glues is polyurethane based. In
trying it out, I've found that joints that were tight
when dry are easy to adjust an hour after assembly
but well set the next day. Since urethane glue reacts
with moisture in the wood while curing, don't use it
with joints where both components are kiln dry.
Excess glue foams up around the margins of the
joint but is easy to remove after curing.

The most impressive use of polyurethane glue that
I've seen was in repairing several tension failures in
Windsor bows immediately after steaming and
bending—that is, gluing saturated, green wood.
These repairs were almost miracles.

For filling gaps, the best glue is two-part epoxy—
various fillers can be added, including wood dust
and silica. Polyurethane glue will look as if it has
filled gaps, but the filled area is not structurally a
sound joint. Good waterproof glues include epoxy
and polyurethane. For long setting time, try liquid
hide glue or polyurethane.
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ASSEMBLING THE SIDE PANELS

Clear vour workbench of all tools and chair parts that vou
won't need for assembling the right side panel. From vour
six tenoned side runes, select a set ol three. (A rough but
sturdy rung is okay for under the seat, where it won't be
seen.) Recheck tenons with the sizing gauge or calipers,
You'll be assembling the right panel first. so put the front
and rear posts of the left panel away from vour work area,
so that vou don’t use them accidentally,

The wools and supplies vou'll need are

¢ Dead-blow or iron-and-rawhide mallet

* ‘lape measure or folding rule

* White glue or liquid hide glue

e Acid brush

¢ Clean white rag

» Leather scrap. about 4 by 8 inches

e Container ol water

* 36-inch bar or pipe clamp
About glue: You can put this chair together without glue it
tenons are properly sized and rungs and posts are the rec-
ommended moisture content. The disadvantages of” gluing
are that glue squecze-out requires careful cleanup after

assemblv and i the future, vou may need o disassemble

the chair to repair it. Unless vou use hide glue. tight glue

Joints will be difficult to take apart. On the plus side. glue

acts as a lubricant during assembly and a moisture barrier
in the finished chair. OF course, glue is necessary i joinery
is not close to pertect.

Connecting the Rungs
and the Right Front Post

Recheck the rung tenons before applving any glue. A com-
mon problem with shaved and sanded tenons s making
thenr diameters too small at the end and oo large at tull
depth. Oversized pencil-pointed tenons could split a post
during assemblv. Check to be sure that there is a sheght
chamfer on the leading edege of cach tenon. Make correc-
tions as necessary. Also, scrape or spokeshave ofl” all pencil
lavout lines on the posts. Do other post cleanup now,
before assembly.

Use the acid brush o apply a light coating ol glue 1o all
three mortises ol the front right post, and to one tenon of
cach side rung. It vou're working alone, place the front
post horizontally into vour front beneh vise, IF a helper is
available, one person can hold the post on the leather pad

on the workbench surtace.

Hold the chamfered and glued tenon of a rung at the

opening of a mortise. Rung tenons are oriented in the



Poun

{

fnid

s rungs into the post martises with a racchide

ron md

Checking across the tops of the rungs to see if they line

ufr it important that the center rung is not longer than

the upper and lowcer rungs. "The musalignment to the sides
o
I

casily pull straight when the rear post ix fitted.

(oping with Loose Tenons
and Errors in Boring

If a rung tenon fits perfectly, it requires pounding home with a ham-
mer or using clamps. If a tenon fit is snug but not tight, you can prob-
ably count on glue to do the job.

A common problem with shaved and sanded tenons is "pencil point-
ing”—the tenon is loose at the tip and tight at the base. (If the base
is too tight, the tenon won't fit to full depth, and you risk splitting a
post.) Don't give up. Several solutions for loose tenons exist. For
example, you can locate rungs with undersized tenons in the center
of the side panel, where they'll undergo the least stress. You can also
use a gap-filling glue, such as epoxy.

~SECTION OF

A POST

Or you can tighten a loose tenon with an
internal wedge, as the figure illustrates, a
process known as fox wedging. Saw a nar-
row kerf in the tenon perpendicular to the
ray plane. Saw or whittle a small wedge to
fit into the kerf. Sizing the width of the
wedge correctly is the tricky part of the
operation: If it's too narrow, it won't do any
good, and if it's too wide, the tenon wil
expand too much and you won't be able to
drive the rung fully into place.

Another solution is to use a smaller diame
ter drill for the mortise. This requires a plug
if the mortise is predrilled. You can drop
down to an 11/16-inch mortise and tenon
diameter. Some bits can be ground or filed
to a smaller diameter.

The common cause of errors in boring is the trapezoid shape of the
chair seat, and the best way to keep such errors from ever happen-
ing is to know that the front-post angle is acute and the rear-post
angle is obtuse. When you have a post secured horizontally in a vise,
you need to visualize that post as part of the completed chair lying
on its side. When you use the potty seat, hold the appropriate angle
against the post. If you find a mistake in boring before you insert the
rungs, you can make plugs and rebore at the correct angle. Since
most of the plug is usually bored away, only a small crescent-shaped
section of plug will remain visible.

Tenon plugs should fit tightly and reach to the bottom of the mortise.
The tenoned end of an extra rung will work as a plug, but it will be an
end-grain plug. You can make side-grain plugs with a plug or tenon
cutter designed for use with a drill press. (Cutters that make a tapered
plug are not appropriate; the mortise bottoms will not get filled.)

When rungs have been inserted into mortises bored at the wrong
angle, you have two choices: Saw off the rungs to save the posts, or
split the posts to save the rungs. In the first case, the inserted tenons
act as premade plugs.

Discovering a mistake on a project to which you've given so much
loving attention is always disappointing. A natural tendency is to
think that the chair is now greatly compromised. | recommend going
through with the repair work. Not only is learning how to repair one’s
work integral to mastering any craft, but in this case you'll be sur-
prised at how effective a good repair can be.
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mortises with ravs in line with the post’s length. (Growth
rings will be perpendicular to the post). For strength and
appearance, rungs are also oriented crown up. (Any

lengthwise curvature should be convex on the assembled
panel.) Use the mallet to start driving the tenon into the

mortise. Start all three runes.

Remove the post from the vise. A beneh vise is not made
for the heavy pounding that mav be necessary for driving
the tenons home.) Before doing any more pounding, look
under the post to make sure there is contact directly below
the rung to be pounded. You could accidentally pound the
rung through the post. or cause a crack o open, If” there is

a gap. adjust the placement of” the post and leather pad.

Continue pounding on the rung, When the rung tenon
bottoms in the mortise. the sound will change from a hol-
low sound to a dull thud. Drive all three rungs home.

The three extended runes should cach measure 13 inches, I
thev measure longer. iy pounding them farther into the
post. You can also use a bar clamp o pull in the rungs. Then
look across the rungs from an end-view perspective, The
rung ends should be m a straight line, Is all right if the
rungs tilt shghtly sideways, but yvou don’t want the center

rung to stand proud (higher than the top and bottom rungs).

Il necessary, trim and rechamfer the end of any rogue rungs.

If" the chair will have a natural oil finish, vou can clean up
¢glue squeezeout with a dampened rag before gluing the

other ends of the rungs. If' vou plan to use a varnish, stain,

or dve. residue from cleaning glue with a rag could alier the

appearance ol the finish. Allow glue squeeze-out o harden

to a solt plaste consisteney, then pare it oft with a chisel.

Connecting the Rungs
and the Right Rear Post

Apply glue to the exposed rung tenons and the mortises of
the right rear leg. Put the rear leg in vour bench vise or have
a helper hold it steady on the workbench. Hold the front
post with the three rungs in position over the rear leg, (Be
sure to have the bottoms of both posts at the same end ol
the side panel.) If the rung ends don’t line up with the mor-
tises. pull them into position. They are surprisingly bendable.

Begin driving the rung tenons into the mortises by lightly
pounding on the upper side of the front post. Alternately
pound above each rung, progressing a little and then moy-
ing on to another rung. until all three tenons are about
/2 inch into the mortises. Stop pounding,

Examine the side panel for flamess by looking down the
sides of the rungs. I the side panel is warped. you can
probably pull it back into a flat plane at this time: Put
cither post in the bench vise, grab the upper post. and
twist 1t i the desired direction. Recheck for (latness.
Continue pounding the rungs home into the rear post.
Again. don’t use the vise to hold the panel.) Put the lower

post on a picce of scrap leather on the workbench. You can

pound on the front or rear post: it doesn’t seem to matter,
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Be sure that there is direct support under the post and in
line with the rung vou are pounding in. Pound cach rung
down about 1/4 inch. then move on 1o pounding another

rung. Stop when all rungs seem to be pounded home.

Measure the rung lengths between the posts: they should
be 12 inches apart. If necessary, continue pounding, or try
using clamps. Then check the panel again for Mamess.
Correctaf necessary. The panel can take a surprising

amount ol twisting force.

Following the same steps, assemble the left side panel.
Hold both side panels as a matched set, viewing them
from above. Thev should now look like the sides ol a chair.

COMPLETING THE CHAIR FRAME

I'he upper tangents of the front and rear mortises overlap
Pl g

the lower tangents ol the side mortises by 1/16 inch — this

Coroxs section of the mitene

a harrowe section of e side rung n fo ok th
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Fic. 6.24. Tangent layout for boring front- and rear-rung mor-
tises in the posts

locks the joint in place. You can eveball this 1/16-inch over-
lap. but drawing new tangent lines will help (see fig 6.24).
Lav a side panel on vour workbench. slat mortises facing up.
Use a straightedge and a sharp pencil to draw tangent lines
based on the lower tangent of the side rungs. On the front
post. draw the tangent lines in from the visual center of the
post. This will indicate an acute angle for the front posts.
On the back posts, draw tangent lines out from the visual
center ol the posts. Measure upwards 1/16 inch and draw a
set of parallel lines above the first lines. Then draw circles
chair-boring gods) below the paired lines o indicate which

side of’ the paired lines will be bored.

Abwvavs remember that the junction ol the front and side
mortises forms an acute angle, ol the rear and side mor-

tises, an obtuse angle.

Set a side panel in the boring fixture. You can bore the
front or rear mortises first; it doesn’t matter. I vou bore
the front posts first, angle the panel leaning forward
slightly (away from the bench). so that it will form an acute
angle to the horizontal boring rig. If" vou start with the
rear posts, tilt the panel back (toward the bench) to form

an obtuse angle,

Fine-tune the panel tlt using the potty seat. To bore the
obtuse mortise m the rear posts, hold the obtuse angle of
the potty seat against a rung on the tilted side panel.
Adjust the tilt so that the inner level on the potty seat reads
horizontal. To adjust the tilt angle for boring the front
posts, sct the front ol the potty seat against the side panel
rungs and adjust as necessary.

Bore the side front and rear mortises exactly like boring
the side-panel mortises.
Make tenons for the front and rear posts with the same

shaving and sanding technique used for the side rungs.

Betore gluing, spokeshave or scrape oft anv pencil marks

on the posts. Lav an assembled panel on yvour workbench.

Brush glue in all the mortises and on one tenon ol each
front and rear rung Position the rungs with ravs in line
with the posts, and with rung crowns facing upwards (rela-

tive to the chair).

As for the side-panel rungs, pound the rungs into the mor-
tses. The front and rear rungs will angle backwards and
be parallel to each other. Measure the lengths of the
rungs, then eveball across the ends. Make any necessary
adjustments,

Brush glue in the post mortises of” the other side panel and
on the exposed rung tenons. Hold the side panel in posi-
tion above the protruding rung tenons. Start pounding
rungs into the front and rear posts. Stop when rung tenons
are about 1/2 inch into the post mortises.

Check the frame alignment by viewing across the front
and rear rungs, which should be parallel It they aren’t, try
some chiropractic work on the frame. Determine which
corner ol the front panel is high and place that corner
post on the floor, then bear down on the opposite corner
of the same panel. You can also try some correction by
placing the foot of a rear post on the floor and then bear-
ing down on the upper end ol the front post on the other
side of the chair. Think this out before doing it you want

any corrections to be i the proper plane.

Proceed by pounding all the rungs home into the posts.
Measure the space between front posts and rear posts, Pound
again or clamp i necessarv. Recheck for frame alignment,
again viewing across the front and rvear runes. I corrections
are needed. v using vour body weight to make them — the

assembled frame can take an enormous amount of force on

Adjusting the angle of the side panel using the potty

seat. 1When you bore the rear post rung morlises,

the side Jane [ must be at an obtuse angle.
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the joints. I body weight doesn’t work, use a 36-inch bar
clamp. Observe the rung correction as vou close down the
clamp. Overcorrect o some extent, then back off the clamp
to see i the correction holds. I it doesn't, reclamp and leave
the clamp in place for a few hours. This often works, but if it

doesn’t, vou can often e mpensate for impertect frame

geometry when vou're leveling the frame.

clitrofiraclic can somelimes ! .-'rrﬁr.'.".';lf. d frame into the desired

s Some frame e L 1 he corrected when the frame iy
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LEVELING THE CHAIR FRAME

When first assembled. most chair frames rock when set on a
flat surface  vou need to level the chair frame and adjust the
leg lengths before makine and fitine the back slats. In addi-
tion to trimming lor contact. vou're going to tilt the frame
toward the back, which makes the chair more comtortable

by giving the seat some slope and the back some “slouch.”
The tools vou'll need are
o 2f-inch ruler

e 3 or - narrow wedees, about 3/4 inch thick

at the big end
* Scribing compass with pencil
¢ Dovetail saw
¢ Very sharp chisel. about 1-inch width

Place the chair frame on a flat surface (1 use my table saw
or a flat workbench), with a wedge under each front leg,
Use the 24-inch ruler to measure the distance from the
table top to the bottom tangent of the upper left and right
side rungs at the front posts. Adjust the wedges unul the
side-to-side measurements are equal. Then measure from
the table top o the bottom tangent of the top side rungs
at the rear posts. Adjust the wedges so that the rear side-
rung tangents are 1/2 to 3/8 inch lower than the front.
This can take some fiddling, (Il the assembled frame is
warped in a spiral, it will be impossible to get the leveling

and tilt perfect: you will have to make some compromises.
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tops of the front posts, 5/8-3/4 inch above the side rungs.
Now take a look at the chair from a straight-on front view,
You may decide to ult the chair a lide o change the appear-

ance ol the bent rear posts or for some other wregularity,

Most of what look like problems to you now will disappear
when people look at the finished chair

Spread the legs of the seribing compass o equal the dis-
tance from the table top to the bowom of” the front post
that has been wedged the highest. Use the compass to
scribe a line at this height around the bottom ol each leg.
Extend the pencil on the compass several inches bevond
the length of the other compass leg. (If vou don’t have a
compass. use a wedge or wood serap that will support a

pencil at the correct distance above the table top.

arotiid v post using a compass. T he

IO require Lery

To saw oft the bottoms of the posts. lollowing the seribed
lines, secure the posts one at a ume horizontally in a bench

vise. Use a dovetail saw, aliening the saw blade with the

scribed lines of the other three posts.

al
i the seribed lines on the other posty to ensure cutfing

the corvect plane. To minimize sace cibration reposttion the chair frame i the

fencht cise for edi 11 post,

Check the trim job by setting the chair on a flat table, not
on the floor — vou don’t want floor grit embedded in the
bottoms of” the posts. It vou did the trimming perfectly. the
chair will sit steady on all four legs. It the chair rocks, look

for the contact points that cause the rocking: To correct
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rocking, secure the chair frame upside down in the bench
vise. Before paring the bottom of the post. chisel a chamfer
around the arris of the post: this prevents tearout along the
sides of the post and leaves less end-grain paring, which is
more diflicult. Now pare down the high points with a well-
sharpened chisel, used bevel up, with a slicing action. "Test

for contact on the flat table, and pare again as necessary.

Once all four legs lie lat, pare an even chamfer around
the arris of cach post bottom. 1 also pare across the rear
third of the bottom of” the rear posts at about a [0-degree
angle. This creates a small. angled pad. so that when the

chair is tilted onto its rear posts, it won't dent a wood Hoor:

Trimming the top of a post by taking slicing cuts with a cery sharp chisel.

Fhe arrs has alveady been chamfered.

Trim the tops of the front posts and chamfer the upper
arris. I pare the tops of the posts with a chisel, forming an
almost imperceptibly convex surtace, which 1 think looks
beter than a dead-lat surface. Use the chisel with a slicing
action, working from the chamfer uphill toward the center
ol the post top.
Trim the upper ends of” the rear posts. [ leave the “ears™
the wood above the slats) tall. Chamter the arris and pare

the top of cach post.

SHAVING AND FITTING SLATS

I use dummy slats precut in 1/ 4-inch units to determine the
length of the slus (fig. 6.25). You can make the dummy slats
from cardboard. vinyl flooring scraps, or thin plywood. Cut the
ends at an angle to add some back tilt o the slats: The lower
corner angle for the bottom slat is 95 degrees and for the upper

slat, 101 degrees, to accommodate post lare and slac tle.
FiG. 6.25. Slat dum-

UPPER SLAT DUMMY
mies, made from any — —7%

semiflexible material I oy

| }* 4" w ]

\-..__ LOWER SLAT DUMMY

Measured from the bottom of each slat mortise along the lower
edge of the slat, the length of the lower slat ranges from 13-1/2

to 14-1/2 inches, of the upper slat. 14-1/2 to 16 inches.

Insert dummy slats into the mortises on the assembled chair
frame — be sure that the ends fill the mortises on both posts.
Now assess the curvature formed by the dummy slat - vou're
lookmg for a graceful curvature and for a fair transitional

curve from one slat to another (fig. 6.26). Try slats of different

lengths. Every chair will be a hude different

GRACEFUL
CURVATURE

[ \\ o0 curvep

THE PROFILE OF THE TwQ FLATS
SHOULD FORM A GRACEFUL CURVE

FiG. 6.26. Testing slat lengths and curvatures

Riving the Slats

You'll rive slat blanks from the 18- to 20-inch clear bolt of
top-quality wood vou set aside when vou began selecting
material for the chair parts. Youwll be custom matching the
thickness of the slats to the mortises in the rear posts. which
nomunally are 3/16 inch. I make the crown of” the upper
slat 3-1/2 inches wide: the lower slat is 3-1/4 inches wide.

Rive ofl” the inner heartnwood. Then rive the block in hall’
radiallv. Continue riving unul vou have blanks about 5/8
inch thick. If" vou are using oak. and the wood is wide
enough, rive ofl” the sapwood. T try to avoid making slats

that combine heartwood and sapwood,



Begin surfacing by shaving one side ol a riving with a
drawkmife. If vou have a bowed drawkmife, with a bevel on
the concave side of the blade, use 1t. Take wide, thin shav-
mes. Shave a smooth surface across the tull width and
length of the riving, It possible, this should be the finish
surface of the front side of the slat. I vou have a slat riv-
ing that 1s twisted, hke a propeller. follow the twist rather
than wrving to Haten the riving. The owist will not alfect
the shape of the slat when its fitted 1o the chair frame.

When vou've finished cleaning up one surface, flip the slat
blank over and begin shaving the other side. [ generally do

an inital shavine to about 3/8-inch width.

Place the dummy tor the lower slat on top ol the smaller
dressed blank, the bottom of the dummy slat in line with a
agrowth ring (fig. 6.27a). Trace the bottom and end outlines

of the dummy. Continue the angled end lines across the

width ol the blank (he. 6.27b). Measure the heieht and
depth of cach lower slat mortise on the rear posts: transfer
these measurements to the slat blank (he, 6.27¢

For slats with a simple curve, begin the lavout by finding
the center of the blank. Draw a cross mark 3-1/4 inches
above the base (fig. 6.27d). I the blank 1sn't 3-1/4 inches
wide. use a lower curve or different slat desien. For the
upper slat, draw the cross mark 3-1/2 inches above the
base. Draw a fair curve by holding a flexible straightedge
at the three described points (best done with a helper), o
sketch the curve freehand. Conunue the curve to the end
of the slat.

[ shape the slats with a uniform arc on the upper edge, and
a straight hine for the lower edge, but vou can choose from
a number of design variatons or design vour own (see fig,

6.28 . The same slat dummies are used for any pattern.

Saw oft’ the waste at both angled ends of the slat. With a
drawknife. then a spokeshave, shave the straight bottom
line and curved top. You now have a thick version ol the

slat. made 1o correct dimensions and overall shape.

FROMT OF SLAT

i\ PATTERN

RIGHT POST TENOM

ML Aoy

e |

Fig. 6.27. Laying out a back slat: a, transfer pattern dimensions
to slat blank; b, transfer individual post-mortise dimensions; c,
locate center line and top of curve; d, draw a curve connecting
mortise corners and the peak of the curve.

— S~y
— T—,
(1 — k)
T B "
R o SCRENY 1

Fic. 6.28. Slat design variations
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Measure the thickness of the slat mortises on the posts,
and transter this measurement to the slat. measuring trom
the finished front face. It's important to make the slat’s
thickness as even as Pt ssible n\'l‘l'i} thick sections resist
bending, and thin sections tend to buckle. Use vour thumb
and first finger as calipers o check tor overly thick arcas
iUs surprising how well this works. When vou are close to
the correct thickness, use a knife o carve a slight chamter
at the ends of the slat. Also. carve ofl the lower corners. so
they won’t jam as the slat is inserted in the mortises. You
can linish evening the slat 1o exact thickness with a spoke-
shave or hand plane. Nake sure that both slat ends fit to
full depth in their mortises.

Fitting the Slats

Although vou mav use a steamer, the quickest way to plasti-
cize the finished slats 1s o ladle boiling water over them,
which works l'\]lt'l'i.ll“_\ well with thin slats and when the
wood s ereen. With rubber gloves on, submeree one end of
the slat in a pot of boiling water, then slowly ladle water
down its In'tlglh. Turn and end for end the slat. so that it is

thoroughly heated. One or two minutes ol ladling is enough.

Before vou try to insert the slat in the post mortises, limber
it in the directon of the bend, using vour shaving horse or

a beneh vise as a limbering fixture. Move the slat to differ-

1 the mortises— something of a ent points within the jaws ol the shaving horse or vise, lim-

berine its full length.

I the slat is very flexible, vou can pop it into the mortises
immediately afier limbering, 1f i sull feels sufl ladle boil-

e water over the slat, and limber a second tume.

Insert one slat end into its mortise, then bend the slat by
holding vour left hand near the center ol the slat, and
pressing the free end into a curve with vour right hand.
The posture required is a bit like wrestling. I generally sit
on a shaving horse and hold the chair steady by wrapping
my legs around the lower frame. You can often squeeze

[ith—ﬁ[tin: slats into |1|;1:':‘ In hu:g-ln;; across the two posts.

When vou're sure the slats are fully inserted into their
mortises. examine their curves and how thev relate to each
other, Put a piece of” plywood across the top rungs so that
vou can try sitting in the scat. How do the slats feel against
vour back? You can easilv modifyv the tilt angle of the slats
while the wood 1s sull wet. Push or twist them where you
want them to be, Use a reject rung, twine, and a bit of
invention to hold a repositioned slat in place while it dries
out. I vou have to. take the slat out of the mortises and

rework or ['t']l].lt'{' 1.

As they drv. the slats will shrink in width and thickness. A
narrow, lengthwise slit opens behind each slat mortise, and
gaps appear at the top or bottom of the slat mortises. In
two or three weeks. alter the slats dry, _\lll]-H fill these

spaces with special wedges,

{

VOl coan se SHCKS, toedge,

resfily benl green

N sdal i e desired posifion for a fere dars.



PEGGING THE SLATS

When the slats are dry, they are ready to be pegged (not
glued) permanently in place. but first vou'll fill the gaps in
the slat mortises. The tools vou'll need for this phase are

o Knife

Light hammer

Drill

* 3/32- or 3/16-inch brad-point bit
e Glue

Push the slats to the upper extreme of” the mortises. so that
any gaps appear below the slat itsell. Crrosscut a few pieces
of drv post or rung scrap between 1-1/2 and 2-1/2 inches
long. then use knife and hammer o split wedges the
approximate width of the gap, but somewhat thicker than
the opening is high, Whittle the blank into a long, gradu-
ally diminishing wedge. (Steep wedges are more likely 1o
come loose.) Use a hammer to test fit the \\':‘tla::"-, and
rewhittle it vou need to. Don’t glue wedges or trim oft

excess material vet.

With the bottom wedges in place. split out wide, thin
wedges to fill the narrow gaps behind the slats. Whitle
these wedges with a uniform thickness in length, and a
diminishing thickness in width. Test by hammering into

place. (A light. square-sided hammer is useful for this work.

Pegs for securing the slats in place may be square. octagonal,
or round in section. I generally use round pegs. two at cach
end of both slats. I like the subtle decoratve effect of the
exposed peg end on the smooth surface of the post relief.
Make the pegs to fita hole 5/32 or 3/16 inch in diameter,
splitting slightly oversized squares from the same stock used

to make the wedges, Don't use commercial maple dowels for

pegging slats: they're not strong enough. Whitde the pegs
with a slight wedge shape o fit tightly into the holes, testing
cach in the hole where it will eventually sta:

To make the peg holes, I recommend using a brad-point
twist bit. (An ordimary twist bit will work, but the rim of
the holes will not be as clean.) For a drill stop. vou can
either wrap tape around the twist bitor — better  make a
stop by drilling through a picce ol rung scrap cut to a
length. that stops the drill at the proper depth. Use a
hand-powered eggbeater drill or a hand-held electrie drill.

The holes are bored through the face of the relief 1 a
depth far enough to mnsure the pegs will hold. but not
through the post— 5/8 1o 3/4 inch, depending on the
thickness and position of the slats (see fig, 6.29a). Locate
holes so there will be maximum slat fiber in tension behind
cach peg For twin pegs, center the upper peg 1/2 inch

below the top of the slat and the lower peg 1/2 inch above

FLAT WEDGE

Fic. 6.29. Details for fitting pegs and wedges to secure the
slats: a, plan view; b, front view

Another Way to (Make Pegs

If you have a drill press, you can easily make a
dowel plate, which offers an alternative to whittling
pegs. This is a piece of flat steel at least 1/4 inch
thick with various sized holes drilled in it.

With a knife, chamfer square-sectioned, rived hard-
wood blanks at one end, so they begin to fit one of
the plate holes. Position the plate over a well or
opening on your workbench, then smash the riving
through the hole with a hammer

Although some pegs will come through with a
missing side or other defect, this method is quick
and the sizing is exact. The pegs will not taper.
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» i fr 3 /,
Riving out slat pegs and wedges

Mt pegs and woedges, just before trimpning il a sharf knife

the bottom of the slat. Horizontallv. the holes are centered
3/8 inch from the inner tangent of the post (fig. 6.29b).

After fiing all of the pegs and wedges, glue them i place.

[ the wedges fit tighthy vou can wrim ofl” excess wood
immediately afier gluing, Use a sharp knife to rim the flat
wedges behind the slats. Use a chisel to trim the pegs and

the square wedges under the slats,

H\ 1oy \il'lI‘]'[‘ )]'l]l);!hl\ CAZCT 1O Weave a seal on vour o ]].1i1',
] 3 I ’ ]

this should wait untl vou've put a linish on the wood.

FINISHES

Wood linishing is a complex subject that Ity o keep sim-
ple and safe ecologically by using materials that show oll’
the natural color, texture, and grain pattern of” the wood,
and by avoiding strong solvents, stains, and toxic materials.
For details on using more complex finishes, I suggest read-
ing a book devoted to the subject, such as Bob Flexner's

U nderstanding ood Fintshing.

With any kind of finish. surface preparation is hall” the job.

tor onlv a clean, smooth surtace will show ofl the natural

beauty of the wood. You may need to serape or sand the
assembled chair frame. You can brine the surface 1o a
smooth sheen by rubbing the wood. with the grain. using a
handful of drv spokeshave shavings — before vou scofl” at

the idea, trv it

Chairs made [rom wet oak sometimes get speckled or
smeared blackish purple stains that are usually only super-
ficial. When the wood is dry, vou can remove these stains
with a scraper or wipe them with a rag dipped in a mild

solution ol oxalic acid.

Oil Finishes

Oil finishes look great, but they are comparatively soft and
provide very little pr ection against moisture. Do not use
an oil finish on chairs that mayv be exposed to the weather,
even under a covered poreh. A\ single, windblown rain will
turn a handsome oil finish into a blotchy mess. Ol finishes
exposed to weather will be dull grey by the end of one
summer. For eXposure outdoors, I now use an exterior
rated alkvd or urethane varnish, with ultraviolet inhibitors.

These are available in (lat, satin, and eloss surfaces.

['ve always finished indoor post-and-rung chairs with mix-
tures based on linseed or tung oil, both too thick and slow
drying 1o use in their pure form. You can use proprietary
products. olten sold as “Danish penetrating oil.”™ or vou
can make your own mixture. (Sometimes shredded
heeswax s melted into oil-varnish finishes to make finish-
ing paste, which [ don’t recommend using,) 'Two kinds of
linsced o1l are available raw and boiled, Raw linseed oil
cures (hardens) extremely slowly. Boiled linseed oil contains
metallic driers, such as salts of cobalt, manganese, and
zinc. Tung oil has less color than linseed oil. Pure tung oil

will harden in its storage container il air gets inside,

To make vour own linseed- or tung-oil fimshing mixtures,
simply mix two parts oil with one part paint thinner. To
make a finish with more scratch and moisture resistance,
add a half” porton ol alkvd or urethane varnish to the
mixture. I the mixture is thick, add some paint thinner to
create the consisteney vou like, Adding paint thinner will
make the mixture easier o apply. but vou'll need o apply

more coats to build up a protective surface.

Safety note: Rags soaked with either linseed or
tung oil can oxidize and combust spontaneously.
Oil-soaked rags have caused many serious fires.
After use, spread oil-soaked rags out to dry, or
put them into a fire-safe container. Recently |
picked up a small, oily rag that had been set aside for
about two hours: it had .ll['t'iill_\ heated to the [mill[ where

it was definitely warm,

Oil and oil/varnish finishes are atractve and easy to
apply. Wet a soft, clean. white rag with the finish and then
wipe it over the wood, which generally absorbs the first
applicaton. Flood on more finish until absorption stops.
Wipe off any excess. When the surface has dried, apply a
second coat. Wait about Afteen minutes and wipe ofl any
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excess. IF the amount of varnish in the mixwure is low, vou
can apply additonal coats. Alter drving, the surface can be

butled with a drv. smooth cloth.

After hmishing with an oil/varnish mixture, vou can apph
paste wax to create a smooth, atractuve luster, \ bulled
wax surface will also be easier to clean. Use beeswax paste
or commercial paste wax sold for floors and furniture,
Don't use liquid waxes  they contain solvents that can dis-

solve oil finishes.

For turther details on using a natural finish on chairs that
)
]

combine several types of wood, see Chapter 8: for ideas

and methods for painting chairs, see Chapter 9.
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An Environmental Note

In recent vears we've begun to see major changes in the
chemistry of wood finishes. Because the petroleum base of
many solvents, paints, and [inishes causes serious environ-
mental problems, new regulations require their phasing
out. With this green spirit in mind, 1 have tested several
water-based “varmshes™ that IHIILLh[ be candidates tor chair
finishes but have not as vet found a satisfactory substitute
for an oil linish.

I contnue to use the older wried and tested materials, but
with a consciousness compatible with environmental aware-
ness. I reevele solvents, for instance, many times before
throwimg them out. I clean brushes carefully, so that they can
be used for vears. I avoid using the stronger solvents and

more toxic inishes, which are often offered as sprav-ons,



Post-and-Rung Seating:

haker lape, Hickory Bark, and Genuine Ru

ost-and-rung chair frames have an opening at

the seat which must be filled in, a process some-

tumes referred o as bottoming. Seats are usually
woven across the top rungs of the chair frame, but in
old chairs, solid wood panels were also used. NMost
post-and-rung chairs have a trapezoid-shaped seat
the front rungs are several inches longer than the
rear rungs. Stools are casier to bottom because they

have rectangular seat dimensions.

WOVEN AND
WRAPPED SEATING

The two tvpes of seating commonly used for post-
and-rung chairs are woven and wrapped seating. In
this chapter I'll explain three botoming techniques:
weaving with Shaker tape and hickory bast. and

wrapping with genuine rush.

You can think of woven chair seats with a warp and
well as large-scale versions ol standard weaving
techniques. This seating uses {lat materials, such as
hickory inner bark (bast), oak or ash splints, and cot-
ton (Shaker) tape. Seating material wound around
the front and rear rungs is the warp, and seating
material that passes from one side to the other, the
wefl. A simple under-one. over-one weave and a stag-

‘_’;t‘t't‘d ]Il‘l']'i]i‘_‘.hi M are llll' Most Cominmon [Lilll'l']l\.

I usually bottom my post-and-rung chairs with hick-
ory bast. which I find much more atracuve than
white oak or ash splint, or with Shaker tape. Bark is
prepared m long strips. so I don’t have to make the
many splices necessary with oak and ash sphnt.
Shaker tape 1s a good quality natural product avail-
able i a range of handsome colors, 5/8 inch or 1

mch wide.

An inexpensive material for woven seating is reed,

which comes from the pithy core ol the rattan palm.
You can also use rawhide, either by weaving strips or
as a solid sheet laced around the upper rungs that
form the chair seat. (Caning, reserved for chairs with
a flat frame forming the seat, uses thin strips of the
vine sheath of” the rattan palm woven into an octag-

onal pattern.

I eacing Shaker tape on ladder-hack chaves at the end of a chairmaking workshof
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Wrapped seating emplovs various cordage materials
wound over the rungs beginning at the corner posts ol the
chair frame. Classic wrapped seating uses rush, which can
be cawail (Typha latifolia, called reed mace in England) or bul-
rush (Scopus Lacastris and Scerpus Marttimus). Other long

orasses can also be used.

With the exception of well-kept antique chairs. genuine
rush seating is rarely seen in the United States, although it
15 still common in Great Britain. Most wrapped seating
vou see todav is made from a twisted paper cordage called
“hiber rush.™ “Sea erass™ and “Danish cord™ are among
the many other products that can be used for a wrapped
chair seat. A rare but very impressive traditional material

for woven seating 1s corn husks.

Both woven and wrapped seating use some kind of filler
between the lavers of the seat. Rush seats are usually
stulted with rush seraps. Several years ago Brian Boggs
showed me a svstem for stulling spokeshaved wood shav-
mgs into a sewn cloth envelope, the method 1 presently use

for bark and tape woven seats.

BOTTOMING WITH SHAKER TAPE

The Shakers didn’t use the T-inch-wide cotton webbing
sold today as “Shaker tape™ unul the late 1800s. Seating
materials for their earlier chairs, especially those made for
the Shaker communities, included cane, rush. splint, and
occasionally leather or solid wood. Early Shaker tape was
wool. woven by the Shakers: cotton tape was their com-
mercial oflering. Contemporary Shaker tape is available

from chair-caning and basketry supplicrs,

‘To bottom the double-slat Country Workshops ladder-
back. vou'll need 25 vards of I-inch-wide Shaker tape, or

about 37 vards of 5/8-inch-wide tape. A solid color is
attractive, but vou can also weave a two-colored checkered
pattern, as the Shakers themselves often did on chairs sold

for use outside their community.
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The wols and supphes vou'll need are
o SCIssOrs
o 2-3 small spring clamps

¢ Flexible butter knife with smooth blade

not serrated
e Needle and thread
¢ Thumbtacks

¢ Hemostat or needle-nose |)|i1':'\

useful, but not necessar
e Couton fabric for enveld pe

¢ Dried green-wood spokeshave shavings

Winding the Warp

Attach the tape to the bottom right end of the front rung
with a thumbtack or spring clamp, about a toot from the
beginning of the tape: let the end dangle. or wrap and

tack the end o the right rung.

Begin weaving by wrapping the warp around the front and
rear rungs. Keep the tape in a tight roll throughout this

stage ol the process, Wind the coiled warp over the wop of
the front rune. then back and over the rear rune. Continue
by winding under the seat so that vou come up from under
the front rung, and then go over the back of the rear rune.
I'his winding should be fairly snug, but not so tight as 1o

cause the rungs to cave in later when vou are weaving the

well, a balance vou can only be sure of with experience.

[ the fromd and reay

) b ccnven nto the

woefl toweard the end of e prrocess.

Continue winding the warp. Be sure 1o keep the tape flag;
it's casyv to accidentally twist the warp on the bottom side
ol the seat. It vou do. go back and untwist it. When about

hall” of the warp is in place, secure it with a spring clamp.
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Shaker tape sags with use, so [ use padding between the
L!_\r'l'\. Clean ‘-ll[l‘\l'\ll.!\l' shan i]ll_{- lrom oreetl \\nutl dre
resthent, besides being a miee use of a chairmaking by-
product. Swdl dry shavings o a simple, rectangular
:‘[l\v|upr made from illt'\]n'llw't\'i' cotton fabric ol a colo
similar o the color ol the Shaker Lape (see liu_ 7.1 You
need sew only two scams. one on cach side ol the enve-

lope. After stufling with shavings. fold the flap over the

opening ol the pocket. Press the stufled cnvelope down. so

that the shavings are matted and not wo springy,

[nsert the envelope between the upper and lower windings
with the flap facing the lefi side rung. so that vou can
reach mside to redistribute the shavines it this becomes

NeCessary.

The last round of warp passes over the op of” the rear
rung and against the inner side of the left rear post. Take
the tape around the inside of the post and then around
and over the left side rune. Secure the warp with a spr me

clamp at the rear rung

As vou work, vou'll probably need to make one or more
splices in the tape. because Shaker tape is sold in random-
length strips. To splice. overlap the new length of tape
about 1 inch, then sew the two tapes together. The stitch-
ing pattern doesn’t matter. Of course, vou want to make

all splices on the bottom side ol the seat.

['o make a checkered patern, change tape color at the end
of winding the warp. Cut the warp tape about 1 inch past
the center of the inner left rear post and make a splice

with the new color
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FiG. 7.1. How to figure cloth dimensions of an envelope for stuff-
ing with spokeshave shavings

Weaving the Weft

.I.ll WEAve 1|]:‘ \\l‘h vou |].l\'(' Lo |t'1 1|1:‘ \'nilt'[] [:||Jt' Comme
loose. (To L‘l't']l it from :1'!1if|;‘| sotled., T work on a clean
floor or keep the loose tape in a cardboard box.) To ensure
that the wpe is not twisted, run vour thumb and index fin-
ger along its length from the end of the warp to the end of

the tape.

I

post and over the

Lo

adjacent stde rung when the warp i

before wean
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[ e Dack rung fo keefr the teeae

fe coeft Mrough alterne

g acmds of e wearp woith a butter knife

when e wearing gely tight

Start the welt by passing the tape over the left side rung

and over the last winding of the wai p- Tuck the tape end
under and then over the successive windines ol the warp
in a basic under-one, over-one weaving pattern. A\ looser

weave will result in a sageine seat.
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Pull the welt tape fairly snug when vou get 1o the opposite
side rung. Then pass the tape over the right rung,

Clontinue with the over-one, under-one weave on the bot-
tom ol the seat. The weft will tend to bow outwards in the
midsection ol each round. Pull the tape back so that it Les

i a straight line between the side runes.

Begin weaving the next round by inserting the tape under
the strand of warp at the left side rung, Continue with the
over-one, under-one pattern.

As vou weave the welt, the entire fabric will begin 1o
tighten, making the last rounds something of a challenee
to weave. This is where the butter knife comes in. With its
blade. push downward on the warp just ahead of the
strand that vou need o ek the weli tape under. Then use
the knife on the other side, pressing down on the next
warp to make an opening for the tape to come up

through it becomes a ramp for the emerging end of the
tape. When the weaving gets really tight, use needle-nose

or hemostat pliers to pull the weft from under the warp.

Finish the welt by weaving a last round underneath the
seat. IUs not necessary 1o tack or stitch the end in place.

Tuck it under a few strands of the warp.

Filling in the Ears

To fill in the ears: the small triangular openings at either
side of the seat, vou'll weave short pieces of tape across
the wett. First, take the strip left dangling at the beginning
of the warp and weave it across the weft on the bottom
side of the seat. Cut a strip o the estimated length above
and below the seat and weave it from the front rung
toward the back of” the seat, as [ar as possible toward the
back rung. Take the other end of the strip over the front
rung and weave toward the rear rung. If' vou are using 1-
inch-wide tape for the two-slat ladder-back, vou'll need

three strips to complete the ears, because there is a 3-inch

dilference in the length of the front and rear runes.

Heacing the ears (the side &

o surgeon’s hemostat

hospataly throwe them wecar.



HARVESTING AND PREPARING
HickorRYy BARK

The mner bark of hickory makes a wonderful chair seat,
[U's a very durable material whose looks improve with age.
The major challenge in making a hickory bast seat is get-
ting good quality material. You'll seldom find hickory bark
for sale. and when vou do the quality is often disappoint-
ing. The best wav to get hickory bark is to collect it vour-
self, a task that requires careful work.,

Stripping and Shaving the Bark

The best time to strip hickory bark from logs is during the
first hall” of each vear's growing season. usually late May
through early Julyv. You can use the inner bark of anv hick-
ory subspecies or of pecan, which is closely related.

Stripping a sapling is less work than getting bark from a

bigger tree, but bark from smaller diameter wees will cup
more as it dries and is usuallv more likelv 1o have knots.
The smallest sapling worth stripping is about 6 inches in
diameter at chest height: my preference is for 8- o 10-
inch trees, Look for a stratght tree free of low branches or

knot scars in the bark.

Alter felling the wree, crosscut the log to the longest pracu-
cal length that vou can deal with. For weaving, the longer
the strips of bark the better. Buck the log at a length where
there are quite a few knots so 1Cs not worth stripping any
higher. Strip the bark on the spot in the woods, or haul the
log o a shady shed or vard. (You can use the wood. but is
often of poor quality on the smaller trees. IUs better not o
work in direct sun, which will dry the bark very quickly. |
do the stripping work from a standing posture, with the log

supported by two saw horses.
The ols vou'll need are
o Sharp drawknife
e Shop knife with short. sharp blade
e Bucket of water and an old scrub brush

Start by shaving ofl the outer bark (see fig. 7.2}, (You'll find
that outer hickory bark is extremely hard st When the
brittle outer bark is removed. vou begin to cut into the

bast  vellow, tough, and leathery. When bits of gooey bast
stuck o the drawkmife, clean them ofl” with water and the
scrub brush. On the exposed surface of the bast, vou'll

“\;,"r V-SECTION

NETTING

CAMBIUM LAYER
OF CELLS

FiG. 7.2. Section of hickory bark and outer annual sapwood
growth rings: x, premium quality bast; y, second-grade material;
z, weak reject material

Seacmg off e coae owler | wited section of

bheon shavine imto a netinelike pattern, the begmning of
sphits in the bark that result from growth in diameter of” the
tree. As vou shave deeper. the netting lines become progres-
sivelv narrower and then disappear. This deepest area (zone
x i the figure) makes the best quality bast seating,



Be very caretul when shaving down to the innermost

laver  the bast is stringy, and the cambium laver mav have

surtace ripples. You can get an idea of bast thickness by
stabbing the point of a knife straight in toward the wood.
You don’t want to shave into the wood. Shave an area 3 wo
Finches wide the full length of the log.

Peeling the Bast

When vou've finished shaving. you are ready o peel the
first test strip of bast. Use the knife point to cut down to
the wood along the full length of the log. Trv to run the
cut fairly straight, with gradual curves where the log twists
or changes shape. Make the second cut 3/8 1o 3/+ inch to
one side of the first cut. Wash gooeyv matter ofl the knife

when it l)t“_{il]\ 1O Tesist i‘llllillul

Use the knite to pry loose one end of the bast strip from
the sapwood. Take hold of the loose end and remove the
full strip of bark from the cambium, almost like peeling a
banana. If" the slicing on the sides of the strip doesn’t cut
fully to the cambium, recut the edges as vou peel away the
bast. With the first strip removed, vou have a cutaway view
into the remaining bast on either side. This allows vou 1o

fine-tune vour shaving depth for the next strips.

The final thickness of bark strips used for seating should
be about 1716 inch. As a generalization, thick bark strips
tend to be weaker than thin \[I"Ipm because I]l:"\ are less
pliable and more likelv to crack around the rungs ol a seat
frame. "The bark thickness that vou strip also depends on
whether the peeled bast can be split into two pieces. Some

bast splits nicelv. and some doesn’t.

Test for splitting quality by slicing across the thickness of
one end of a strip. Begin to pull the halves apart, keeping
vour hands close together and creating svmmetrical bends
in the bark at the origin of the split. Do this slowly and
caretully. applving equal pressure to cach hall” of the split.
As vou peel the bark into halves, reposition vour fingers
close to the In-y;innirlu ol the \])]'l[. At some |)t=i|1l, one
piece ol the split will begin to run out. When this happens,
apphy more pressure and a tghter bend to the thicker
piece. If you can control the splitting process and get two
good bark strips, then shave the remaining bast down to
about 1/8-inch thickness, After splitting vou will have a
double vield. Some bast doesn’t split with enough reliabil-
itv to make splitting worth doing. In this case, shave down
to about 1/16-inch thickness.

Do as much shaving as possible while the bast is attached
to the cambium. Although vou can reshave the bark at a
shaving horse after peeling, it's diflicult.

As vou [ll't'] SUCCessIve \[I"Ip\ vou \\'[H [].I\'l' 1o deal \\ill] ][JL{'
taper and probably some knots. All but the smallest knots
result in holes in the bark. Try to keep the strips between
/6 and 7/8 mnch wide. You can do some side trimming
later. with heavy-duty seissors or tn snips, (Don’t make
long. tapering strips at the end of the log,) Large knots are

good places to end some of the strips, You can cut strips to
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g the bast as if Jree fy fram the cambm

surround small knots that are less than 174 inch in diame-
ter knotholes at the side ol a strip mayv end up on the
bottom of the seat. A\ hall” strip width is more than ade-
quate on the seat bottom,

Coil the strips as vou peel
the bark from the log. The
natural coil will have the
cambium on the outside.
Tie the coils with bast
scraps or string. Dry the
colls in a well-ventilated
area; vou can store the dry
coils mdefinitely. (Although
vou can weave freshly
peeled bast onto a chair
frame. the bark will shrink
and leave spaces between
the surips: | prefer to dry
the coils and then re-wet

them just before weaving

A seal.
Onee dry, the cotls of hickory bast

will keep indefinitely.

WEAVING
HickorY BARK SEATING

Soak coils of bark in warm water about half an hour before
vou start to weave. The seat on the Country Workshops lad-
der-back requires about 120 feet of good quality bast that
averages 5/8 inch in width, Inspect the bark for quality afier
it softens. Side trim secuons wider than 7/8 inch with shears
or tin snips: thin heavy sections with a drawknife. (Be very
carelul not to slice through the bark.

If vou're working in a heated shop or during drv weather,
vou may have to rewet the woven bark from time to time.

Tryv to finish weaving the seat in a single sitting,

Winding the Bark Warp

Winding the bark warp is basically the same process as
winding Shaker tape. The only difference is that the warp

should be considerably looser, o accommodate the stiffness



and thickness of the bark when vou weave the welt, For
weaving, vou'll orient the bark with the cambium side
down, against the rungs. Padding i a hickory bast seat is
optional — the bark will sag with use, but an unpadded scat
can still be comfortable. It vou want padding, use wood
shavings in a cloth envelope, as deseribed in the carlier see-

tion in this chapter on Shaker tape seating,

You'll splice the bark as vou go along by tving a knot.
alwavs on the lower side ol seat. (Once vou've begun
weaving the welt, vou can dispense with knotting splices,
instead back weaving new strips of bark into the existing
welt: when the bark dries; the woven-in strips will not
come loose.) A sheet-bend knot is easy to make and lies flat
see lie. 7.3, Cut the ends of the ‘ili'i[]\' to be ted into
thongs about 1/4 inch wide. To prevent tearing, make the
cut from the full width to the thong with a gradual waper.

Fig. 7.3. Sheet-bend knot—begin by making a loop with strip A.

At the end of the warp. wrap the bark under the rear rung,
past the inner porton ol the leg, then up and over the left
side rung. Because the bark is sufll vou'll get some buckling
from winding around the rungs and post. You can make
this detail neater in appearance il vou cut away some ol
the bark width in this confined arca: Wrap the corner, so
that vou can see where to start and end the cut, then make
a scissors cut about 3 inches le MY 1O remove bark from the
post side of the strip. (You don’t want the narrow section of

bark to show on the exposed arcas ol the rungs.

Weaving the Bark Weft

With hickory bark, the welt is generally woven with a herring-
bone pattern, a handsome look that also represents just about

the right amount of weaving tghiness for this material.

BACK RUNG

N—H]

IrT:l oW |
WEFT | 1 [ = ifj ] rowz
ST_RIPb < T H g = [: ._,__j ROW 3
| { .{..TJ -+ H L == J ROW 4

1 [ ] -
'\_1 imimili T T ROW 5

R/_/ |*;
WARP STRIPS N

LEFT SIDE RUNG

Fic. 7.4. Starting the herringbone weave. Rows of warp and weft
on an actual chair would be packed together. Note stepping that
occurs where weft wraps around the angled side rung.

The first rowe of the hervinghone woeft on the upper side of the seat: Pass over

fico rowneds of warpy, then wnder teo.

2

Vs under tico rounds of warp. then over i

For cach set of welt rows, there are four different
starts (see he, 7.4

Row 1: Beeinning at the back ol the chair, cross over
the first fieo strands of warp and under the next two

strands. then weave over-two, under-two until vou get

to the bottom ol the seat.

Row 2: Cross over one strand of warp. then weave

under-two. over-two.

127



A double-rone checker freattern on the wunderside of the seat. The splice on the

nexd wearf rove will be adden by the wefl passing over the knot.

weft, a challenge o wolich a flexible hutter fnife

{

KL ' vl ond f
wenting the end of the bark also helps,

Row 3: Pass under the first two strands of warp, then weave

over-two, under-two.

Row 4: Pass under one warp strand. then weave over-two,

under-two across the seat.
Repeat the pattern every four rows.

The herringbone pattern may seem confusing when vou
first weave it but take vour time, follow the row directions.
and vou'll amaze voursell: Pull the welt taut as vou work
and keep cach row straight. from one side rung o the
other. Pull the center ol each row in toward the rear rune,

Weave the seat bowom double row L']lt':'kt']'\- ol over-

two. under-two. For the bottom weli:

Row I: Starting at the back, pass the strip over the first

two strands of warp, then weave under-two. over-two.
Row 2: Repeat Row 1.

Row 3: Pass under the first two strands of warp. then

weave over-two. under-two.
Row 4: R:'[lt'.l[ Row 3.

Repeat the pattern every four rows,
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As vou weave toward the front ol the seat and the warp
gets tighter and tghter, thin the lead end of the weaving
strip to about 3/8 inch wide. and then point the end. Use
the butter knife to help guide the bark under and then
back over the warp strips.

Weave in as many rows ol welt as possible. To make weav-
ing easier, trim the welt on the bottom of the seat to a nar-
rower width. Persist, although ics difficult at the end.

Finish by weaving across the bottom for a final row. The
bark will stay in place once it dries out.

Fill in the ears on either side of the chair [rame with short
pieces of bark. weaving them as far as possible on both the

upper and lower side of the seat.

When it dries, vour new bark seat will have a dull brown
appearance. Don't be tempted 1o wax it or apply a finish.
With use, the upper surface will develop a beautiful, nat-

ural sheen.

Lnere huckory-bast seat, woven in a diamond pattern by Dave Sawcyer

DoING GENUINE RUSH SEATING

Rush is a generic term for several long-stemmed plants tha
grow in shallow lakes and along the banks of slow-moving
rivers. Although I have never been atracted to the twisted
paper product known as “fiber rush.”™ I rank genuine rush
along with hickory bast as the premier materials for seating
a post-and-rung chair. Most rush work in the United States
traditionally used cattails; English and European chair
seats use both cattails and bulrush. Finding either product
for sale is not casy, but vou can wry the specialty caning and
basketry suppliers. Bulrush consists of round. hollow stems,
tapering toward the tips. Cattail leaves form a pulpy



Natwral rush seating materials: Vel common cattails harcested in North

Cearolina: vight, bulrush from Portugal

half=circle section at the butts, tapering to flat leaves at the
tips. Cattails grow throughout most of the United States,
so vou can probably harvest vour own supply.

The information on using natural rush in this chapter
comes [rom Thomas Donahey and Carl Swensson, two
chairmakers who work with rush scatng. I learned about
collectung cattails from Nevil Neal, a chairmaker who
works with his son, Lawrence, in Warwickshire, Eneland.
For further details on the many variations possible in rush
seating, I recommend Char Seating. by Kay Johnson, Olivia
Barraw, and Mary Butcher

The weaving pattern used for rush seating is considerably
more complex than the checkerboard weaves used with
Shaker tape, hickory bark, and other flat materials.
Dealing with the “ears™ ol a trapezoid-shaped chair seat
can be confusing. You should practice twisting the rush
material into a rope before tackling a finished seat. Allow
most of two davs for vour first rush seats. (After many
vears in the business, Nevil and Lawrence Neal sull allow
four hours to complete one seat.) You can expect to do sev-
eral rush seats before achieving quality results.

Harvesting Cattails

The Neals make an annual trip to harvest a vear's supph
of bulrush for their chairs. Nevil savs that the best qualiny
arows in slow-moving rivers, not still lakes. The Neals plan

their rush-gathering trip at summer’s end. when the rushes
are at full height and sull bright green. (As the tips begin to
brown, the plant fiber becomes weak and less pliable.) The
rushes are cut just above the mud.

Once vou have a supply of fresh rushes, vou must dry the
leaves carefully: Divide the leaves and throw away anv central
cattail stalks with a seed head. Spread the leaves on impro-
vised racks in a drafty shed. If necessary, rearrange them
every few davs. Good air cireulation is important. You want
1o avoid mold. which will discolor and weaken the rush.

When the leaves are thoroughly dry, tie them into loose
bundles. You'll need almost three pounds to bottom a typi-
cal side chair. A dark storage area will help to preserve the
beautilul, bright color.

Preparing the Rush

Although in the photographs, Tom Donahey is working
with purchased cattails on a chair with a flat front frame,
weaving on the standard ladder-back frame is no dilferent.
I vou use bulrush, vour procedures will be shghtly different
than those llustrated for cattails,

To check for quality, sort through the pile of cattails or bul-
rush, grabbing cach tip about 8 inches from the end
between vour thumb and index finger and pulling vigor-
oush: I it breaks, repeat the process about 4 inches from
the new end. You need sound material. Use scissors o cut
cach butt end at a long, acute angle. Trim off anyv roundish
sections near the base ol the buus, The base ol cach
trimmed butt should be no more than a shy halt cirele in
section. Keep the rush wrimmings and broken leaves for
stulling into the seat.

Both cattails and bulrush require rehvdrating betore use.
Sprinkle and then wrap the rush in a damp blanket to
“mellow™ for eight to twelve hours, (Rush absorbs too much
water il it is simply soaked and will shrink a great deal on
the wrapped chair, resulting in a sagging seat: soaked rush
is also less pliable than carefully dampened rush.) After
mellowing. squeeze excess water and air from the leaves:
Grab the thin end of a leal” with vour thumb and index fin-
ger. then slide vour clutched fingers to the base of the leat:
With some rush. vou'll actually burst internal air bubbles
with a sharp pop. Squeczing also seems to limber the fiber,
making it casier to work with. It the leaves are dirty; vou
can clean them by squeezing with a rag between vour fin-
gers and the rush.

Making the Rush Cord

The tools vou'll need are
¢ Spring clamp » Sufl’ wire hook

o Several clothespins ¢ Ruler

e ‘lable knife

o Sharp scissors

« Tamping block
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There’s more than one way to make the twisted rush cord.
With t'dll‘!'ll\, the cord consists ol three twisted leaves,
while a bulrush cord mav use just two strands il the mater-
ial is particularly bulky. The important factor is the thick-
ness ol the cord, which should be uniform and
appropriate for the chair being bottomed. Heavy cord suits
rustic chairs; more refined chairs should be wrapped with

uniform, fairlv narrow cord.

With bulrush. the cord is twisted onlyv in the visible sec-
tions — the seating surface and the rune edees. New leaves
are mserted mnto the twisted cord |=l1|\ at the corners.
where thev are held in place by friction. You begin each
insert with the butt. Bulrush strands can also be tied
together, using an ordinary halthitch knot. The knots

must be located in a nonvisible area ol the seat.

Using cattails, Tom Donahey prefers to make a continual

twist. alwavs in one direction. New leaves are added into
the twist on anv section of” cord that will not be visible on
the hinished seat. All leaves are added with the trimmed

butts leading into the twist.

“l'iil]':' vou twist the l'iJ['[.] “i]' vour first seal, w 181 \l‘\:‘!"l|
vards of practice cord. At hand vou have mellowed leaves
vou've prepared. snapped at the tips, and wimmed at the
butts. Hold three leaves together, all butts to one side and
spaced 6 to 10 inches apart. Use a spring clamp to secure
the first butt to something stable, such as a table edge.
Use clothespins to secure the second and third leaves in
place. Start twisting slightly behind the third butt. Always
twist clockwise, with the thumbs and index fingers of both

hands. maintaining constant tension on the cord as volu

twist it.

neic strands are added hutt end fuost.
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When the twisted cord begins to get thin, introduce a new
leal. Inserted leaves are ;Ll\\;[_\\ \[.lg‘w'['l-([_ so that the cord
does not become too hll”-i_\- Position the leal” with s outside
curvature toward the outside of the cord — vou want the
cupped shape of the cauail leaves to nest together: You can
also add an extra leal” by wving it in place against the exist-
ing cordage — with soft cotton string. Maintain vour tension as
vou continue twisting, Alwavs pay attention to the thickness of
the cord and the pattern on the surface of the twist. As vou
twist, tuck the tip ends into the cord. so they can’t unravel.
Snip ofl any extra bits that stick out of the cord. For the prac-
tice cord, vou'll have to step backwards as vou increase the

length. Save the material in the practice cord for stufling,

Alter some practice, start twisting the cord that vou intend
to use on a chair. Once you've twisted about 2 feet of real

cord. snip ofl" the lead end just in front of the third butt.

Beginning to Wrap the Rush

OF the many possible wavs to start wrapping the seat. Tom
Donahey begins by tving a loose loop — about 12 inches in
circumlerence  around the left end of the front rung (see
fig. 7.5). Use a bowline knot, which won't slip. and place
the loop against the left front post (fig. 7.6).

Keep tension on the cord by pushing against the chair
frame with vour knee. When this isn't possible, use a spring
clamp 1o secure the cord to a chair rung, Rotate the chair,
so that the back Faces vou. Twist a little more than a foot of
cord. You're now ready to begin the basic wrapping pattern
see hg, 7.7)

I Pass the cord over the back rung: I call this the
“approach rung,”

21 Wrap the cord under the back rung and up through
the center of the seat.

3) Make a perpendicular turn to the left, passing over

the original strand and over the left (“departure™) rung,

b Pass the cord under the departure rung and under

the original strand tied to the front rung.

Repeat Steps -4, next wrapping the cord around the

rungs at the right rear post.




Tolding the cord m tension and somultaneowsly weaving the seat and twisting

-

hserveng the path of a sigle strand makes te rush pattern sonple lo understand.
(§ o [ i of ole strand he rush patters /

You may need 1o reposition the chair as vou wrap the

cord. s vou work, vou must pull the cord tight and push

™t the wraps toward the corners (against the posts). Continue
[/ |\ | |
[ | \ repeating the four steps for one full trip around the chair
RIGHT V] EEET frame belore dealing with the cars, You'll be contimually
[/ \ adding leaves as vou work.
I.' | I'.I i -
1 \ o\ Squaring the Trapezoid
O a= i\ 'I'I'_/:':
N With bark, splint. and coton-tape seats, vou deal with the
trapezoid seat shape at the end ol the weaving job. With a

FiG. 7.5. Starting rush with a bowline around the front rung ) S
rush seat, vou square the hole shortly after beginning the

weave, There are several wavs to square the trapezoid.

The basic idea is o weave extra strips of” cord along the

sides and front of the seat, without adding 1o the back,

CONTIMUE
WITH 3
STRANDS

b1
| | REJON AND TWIST

ettt \
1
ADD 4TH 7 \ AAND B
o Iy Leaves f| || AANPE
LEAE [ ADD 3RD et HERE
___il / LEAE TO .'I i
— :,\"f—s- 7 o | 1
DIviDE EACH ROPE

<

Fic. 7.6. Tying the bowline: a, make a loop; b, pass rope around
the front rung, up through the loop, around the rope, and back
h the loop.
deveshranbretigionn Fic. 7.8. Filling in the trapezoid corners by splitting the rope into
two strands, woven at the side and front rungs (figure omits the

first round, pictured in fig. 7.7).

You can use the approach shown in figure 7.8 with real
rush or anv material that s twisted mto a cord as the w rap
progresses (this won't work with paper rushi:

L} After completing one and a half rounds of the basic
pattern (Steps 1=+, just explained). bring the cord under

aR the right side of the rear rung and clamp 1 to the rear
I A : :
| rung so that it can’t unravel.

]
21 Add a fourth leat mto the cord. twist a few inches, then

divide the cord into two strands 2\ and B in the figure).

Fig. 7.7. Diagram of pattern for basic corner wrap. Pull the wrap
cach with two leaves,

tight and against the corner posts.
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3 Clamp Surand B so that it can’t unravel.

b Add a third leaf 1o Strand AL Wrap Strand A around
both front posts using the basic wrapping pattern. Clamp
the end of Strand A o the left end of the rear rune.

3 Add a third leal to Strand B. Wrap Suand B around
both front posts.

6 Twist Strands A and B together into a sinele cord. twist
for a few inches, then snip ofl” three leaves, You now have

a standard cord consisting of three twisted leaves.
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Lhe wrap pattern after tieo rounds

71 Wrap the cord around the chair using the basic pattern
tor one full round.

Repeat Steps 2-7. As vou work, take measurements across
the openings at the rear and front rungs. Discontinue usine
the split weave when the center openings at the front and

rear rungs are equal. Continue weaving the seat using the

basic wrapping pattern.

[ he seats three lavers are evident: whfer coraf, bacelers, and forcer wrap,

As you twist the rush and wrap the seat,
remember to

* Keep the diameter of the twisted cord consistent.

» Maintain tension on the twisted cord at all times.
If vou can’t hold the end. secure it with a spring
clamp or clothespin. Pushing the chair away from

vourselt with vour knee maintains tension.

¢ Be sure that the cord passes straight across the chair

from left to right sides. and from front to back

* Keep the wraps around the rungs pressed toward

lhl' ptl-t~ dl 1|]t' COrners. l.-\:‘ a block ol wood o

compact the rush against the posts.

* Keep the diagonal woven lines that originate at

the corners straieht.




Stuffing the Seat

Begin to stufl the seat with padding when the corner
wraps are about 3 inches wide. As the wrap progresses.
vou will notice that the pattern forms a middle laver of
cord between the top and bottom surfaces of the seat.
This middle layer is hidden when the sea fills in.

You'll start with dry material, beginning at the corners by
stulling pockets that develop above and below the middle
laver of cord. First, stufl” the short snippings of rush you
saved when vou sorted and trimmed the leaves. Use a

blunt-ended stick to shove the stulling into the corners.

3
Filling the pockets at the corners with short lengths of scrap rush to hegin the

stuffing.. Tom Donahey stuffs the top and bottom layers: ather chair “bot

tomers™ stuff only the bottom.

When the center hole 1s about 4 to 6 inches across, vou
can stufl’ longer pieces of rush scrap across the gaps. lold

the rush so that vou have clumps about 8 inches long. Stult

the ends into opposite corner pockets. Add stulling as the
center hole fills in. It is impossible to do a good stulling job
when the wrap is close wo lilling in the center of the seat.

\l,ru“”,f ny .r,l; wer scraps of \,,;I,',',r;,u across pat s of corner f—.u.}. ts as the gap

|"'\r v

[t is unlikely that vou will wrap an entire seat in one ses-
ston. When vou take a break, clamp the cord to a rung so
that it can’t unravel. For a short break. vou can wrap the
wet end in plastic to keep it pliable. For an overnight stop,
wrap the seat in a damp towel, If the weather is humid,

the rush will stay damp overnight. If' the break will be
longer than a day. allow the seat and any dampened rush
to dry— rush kept damp for several days may begin to
mold or decompose. An advantage of taking a long
enough break to allow the rush to partally dry (and

shrink] is that you can tighten the wrapped rush before
starting vour final work session. Wet and wrap the dry rush
end in a damp cloth to make it pliable for the final wrap-

I)i]]‘__{ \'("-.\IIUII,

Figure-Eight Weaving and Finishing

As the seat lls in vou will usually create a rectangular cen-
ter hole that can’t be filled with the basic wrapping pat-
tern: the side rungs are completely filled in, but there 1s
still a central space to wrap on the front and rear rungs.
Il in this final section using a Ligure-eight weave (see hg.

9, You can work from left to right or right wo left. Be
sure to keep the figure-cight weaving tensioned and

packed agaimst the previous cord loops on the rungs.
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Using a front-to-back_figure-eight weave after the sides are filled m. Note the
stuffing.
To make a figure-eight weave:

1) Pass the cord over the Ltop ol etther the front or rear

rung,

Bring the cord end under the seat and then up through
the center of the remaining hole. (You will have to part the
center strands in the middle laver to do this,

3) Continue by passing the cord over the top of the oppo-
SIe rung.

Repeat Steps 2 and 3 until the center is filled in. Then
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[rappung a loop or teco of cord around the center of the seat hottom to_finish.

Tl photo shoes the butts of newe leaves added mbo the rope at the diagonal lines.

squecze i two or three addional higure eights to compen-
sate for shrinkage when the rush dries. For the final passes,
vou may need to use a table knife or serewdriver to make
an opening i the center. Use a picee of stfl wire with a

hook bent in one end o pull the cord through the center,

Complete the weave on the underside of the seat by wind-
me the end of the cord several umes around the central

fioure-cight strands.

How a rush scat should be finished or whether it should be
left alone 1s a matter of personal preference. After the seat
15 thoroughly drv. o traditional finish consists of one or two
brushed-on coats of” linseed oil thinned with mineral spir-
its. Tom Donahey uses water-based satin urethane varnish
cut with about one-third water. A rush seat without any
finish will be harder to keep elean than one with a light oil

or varnish coating.

Ladder-back side chair. Red vak with cattail rush. Made by “Thomes
Donahey. Marshall, North Carolina,

Lhe fineshed cattail seat, by “Tom Donahey
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istoric Chairs from Britain

Post-and-rung spindle-back armchair, ¢ 1920.
Ash with rush seat. North West Dales.



Post-and-rung wavey lad-
der-back armchair, ¢ 1780.

Ash with rush seat.

Double-bow Windsor.
Yew with elm seat.
Made by John Amos
(fl. 1814-42).

136



e

Post-and-rung pass armchair,

late nineteenth century. Rush seat.
Probably from Sussex. The “pass™
arm support was a French innovation.
Chairs with this design are sometimes
called Morris chairs.

Bergere smoking Windsor,
c 1870. Wycombe.

Fruitwood with elm seat.
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Continuous-arm
Windsor, with double
bobbin turnings,

c 1815. West Country,
probably Yealmion.
Ash with elm seat.

High-back
Windsor with |
cabriole legs, [

c 1740-70. /

Thames ;
Valley. Yew I
with elm seat.

High-back stick
Windsor, ¢ 1760.
West Country. Ash
with elm seat.
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CHAPTER 8

The tutortal stick Windsor, @ pieced-arm .':'.l_;‘:'.r".' hack combin .".r.':‘: an ¢lm

veedl, el 1

) y g Lowe-back cension of a stick 1V indvor, made by the author
bowe and comb, and red oak lees, made by the author

MATERIALS LiST: STICK WINDSOR

Number of Rived Green Shaved Green Finish

Pieces Description Dimensions Dimensions Dimensions

6 Arm sticks " sqx 12" 3/4" oct x 127 F1/16" dia x custom length
5 Back sticks " sq x 24" 3/4" oct x 25" 11/16" dia x custom length
i Legs 2" sq x 20"-22" 1-3/4" > |-1/4" x 20" Same, with 2" tenons

Seat I-1/2" 2" thick: 15"-20" deep: 17"-24" wide. Planed on Lop.

Arm bow and crest  Options: sawed to pattern from 1" 1-1/4"-thick curved planks: or bent from 1-1/4" sgpx 50"

60" riving or straight-grained. sawed stock

Comb [-1/4" thick. 3" wide x 12"-15" long. Sawed from 3"-4"-thick sawed plank. Can also be bent.
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Fic. 8.1. Plan view

Scale: 1:8

FiG. 8.2. Front view FiG. 8.3. Side view
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TYPICAL ARM
SECTION

Detail of a low-back stick 1V indvor by the author. "The steam-hent arm fas

an added crest rail and hand picces at the ends of the bow. Red oak, with

tultp poplar seat.
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FiG. 8.4. Seat plan

ike their fancier Windsor relatives, a stick Windsor is

designed around a solid plank seat. Legs are tenoned

into the botom of the plank. and a back bow supported
by an array ol sticks 1s tenoned into the upper surface of the
seat. Cvlindrical mortse-and-tenon construction is used
almost exclusively: The stvle serves as an excellent introduc-

tion to making anv tvpe of” Windsor chair.,

Countrv-made stick Windsors and Appalachian ladder-backs
are sometimes called “primitive”™ chairs. [ prefer o call them
“tolk™ chairs. Compared to more sophisticated furniture, their
construction and design are simple and swaightforward. Tt is
true that some vernacular chairs have poor joinery. and they
are not alwavs comfortable. But folk chairs can also suggest
fresh and inspiring directions. especially it voure interested in
exploring new wavs to make and desien handerafied furnitare,

Two themes that run through the making of a stick Windsor
are improvisation and individuality in design. These chairs
have personality. Although characteristically simple and useful,
thev can include decorative elements. Stick Windsors have
never been made in factories or insets of identical units. And
they are never pretentious. Old stick Windsors were home-

made, handmade. do-it-voursell” furniture.

Welsh chairmaker John Brown, the most prominent practi-
tioner ol the cralt, inspired me oty this stvle. His stick



Windsors, like John Alexander’s American post-and-rung
chairs, are inspired by vernacular chairs, rather than by
the refined and elaborate chairs more commonly consid-
ered examples of fine furniture. John Brown has demon-
strated that the style easily incorporates elegant lines,
comfort, and a fine hinish.

BerForRE You BEGIN: LOOKING
AT STYLES AND MATERIALS

In a sense. these stick chairs are Windsors made with post-
and-rung chairmaking methods. This is an opportunity to
make a Windsor chair that looks handmade, because it 1s.
These chairs appeal o those who appreciate good wood-

working and functional furniture.

Styles

Stick Windsors are generally made in two basic stvles, low-
back and high-back. The low-back version has a single.
horizontal bow for both arm and back support (see fig. 8.5).
In old examples, the bow is often hewn from two or more
sections of naturally curved tree limbs or saplings that are
then connected with a simple lap joint. Bows were also
made in sections from planks. Some were steam bent. John
Brown calls his low-back a “librarv chair.” In England. this
may be called a “smoker’s chair™ and it is also related 1o
the American “captain’s chair.™

RIVING =
CONTINUOUS -
GROWTH RINGS

FiG. 8.5. Variations for making pieced arm bows

The high-back version is similar in construction to an
American comb-back Windsor. This stvle has a horizontal
arm bow, like the low-back. The vertical sticks at the back
of the chair pass through the horizontal bow and terminate
at a horizontal comb.

Legs for these chairs are usually sawed out and planed
smooth, or draw shaved, but they can also be turned. Most
legs on the old chairs were cvlindrical. although some were
shaped in an octagonal section. Leg stretchers are
optional. Some chairs have a single rear leg. Chairs with
three legs were suitable for uneven dirt or stone floors in

the old peasant cottages.

Old country-made stick Windsors were often made with
short legs and low seats. The legs of surviving old chairs
have worn down, and the average adult was shorter. But
another reason for the low seat s that poor country folk
often didn’t have a table — they set things on the floor
when they sat down after a hard day’s work.

The old folk chairs were made without patterns. A plank
was found for the seat. often with the original wanev edge

just inside the bark. Bows were made from something

growing in a hedgerow or local woods. Inspiration, intu-
ition, and experience guided the design. In many cases,
poaching the wood was integral to the wradition.

The stick Windsor in the plans includes an arm bow and
crest laminated from 1-inch-thick planks, The plans are for
a high back, but a novice would find making a low-back
version ecasier. The only differences are that all the sticks
are short, and there is no comb. The chair has no leg
stretchers, which are unnecessary it the leg joints are well
fitted and assembled with parts at appropriate moisture
contents and optimum growth-ring orientation. (Directions
for making and fitting stretchers appear in Chapter 9 on
the American bow-back Windsor.) The seat plank must be
a solid wood, no softer than wlip poplar: the chair in this

chapter has a two-picee elm seat.

Don’t be timid about making swvlistic changes. such as
detailing of the hands at the ends of the bow. Feel free o
change the shape. length, and width of the seat to suit

vour taste or available wood.

Parts and Materials

Instead of using a chair stick, most Windsor chairmakers
use seat and bow patterns. [ use patterns and drawings, n
addition to notes on three-by-five cards, I've found that

most novices are more comfortable il they have specifica-

tions to go by when they start out.

Still. measured plans and materials lists for making a stick
Windsor contradict the native spirit of the chairs. for
improvisation plays an important role in the chairs” design
and construction. I encourage vou to use the plans in this
chapter as a starting point. it vou care to, and, i’ you are a
novice chairmaker. vou can follow the dimensions and var-
ious angles. But 1 urge vou to pursue vour own design
ideas and to use what tools and materials are available.

Seat plank « Scats of the old stuck Windsors were gener-
ally elm. ash. or oak. (You can make them from softer
woods. such as white pine. if’ vou use leg stretchers.) 1 like
a fairly large seat. but vou may prefer a seat that is wider
or narrower. deeper or shallower than the one in the plans.
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The seat for that stick Windsor is 17 inches deep and 20
inches wide, with the grain running from front to back.

John Brown generally glues his elm seats from three sepa-
rate boards, with the grain running front to back. He savs
that gluing the seat down the center using only two planks
dinvides the chair into two distinet halves, which will look
good only it the boards are well matched. Using three
planks also means that narrower boards can be used.

Legs « Lcg blanks are 1-3/4 10 2 inches square, and 20 1o
22 inches long. Anv straight- grained hardwood will do.
Ash and elm were traditionally used in Wales. For shaved
legs. oak and hickory are appropriate: for wrned legs vou
can use maple, birch, cherry. and beech. 1 prefer shaving
or turning lees from ereen wood: air-dried wood is also
suttable.

Bow « For bows made from naturally curved stock, vou
can use any fairly hard species that is available. The bow
for the tutorial chair was made from a I-inch-thick plank
sawed from a naturally curved birch. Hewed and pieced
bows are usually about 1 inch thick and 2 inches wide,

with optional swellings at the hand ends.

Make bent bows from any good riving species, such as ash,
oak. or hickorv. As long as vou saw the blank from clear,
straight-grained stock. vou may also use elm. cherry. and
walnut. Yew wood is highly prized throughout Britain for
bows and other chair parts. A tvpical bent bow is shaved
or planed | inch square, and 50 inches long. Compared 1o
an American Windsor, the chair bow is very heavy in sec-
ton.

John Brown makes bent bows from clear ash that is care-
fullv sawed through and through into 1-1/4-inch slab
planks, which he then saws into straight-grained, square-
sectioned bending blanks.

A erest rarl is often attached above the center of the back
bow to reintorce spliced bow joints. A crest rail also thick-
ens the bow, making the back rest more comfortable, in
addition to adding a visually atractive element.

Sticks « I'he backrests of Welsh chairs are supported by
four to twenty sticks. On an American or English Windsor,
the armrest and back-support uprights are generally
referved to as spindles. Sucks for Welsh chairs are usually
shaved but occasionally turned. Some old chairs utilized
splats (marrow boards) instead of round sticks. Unlike
American Windsors, the front sticks at the hand positions of
the Welsh bow are usually identical to the others in the set.

Comb « The comb is generally sawed from stock 3 1o 4
inches thick. Typicallv it has no ornamentation, but some
combs have cars. scallops, or other curvatures along the wop.

MAKING SEAT BLANKS

Seats for old Welsh stick chairs and other Windsors were
made from a single plank. While atractive, making a
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single-plank seat presents a number of” problems in terms
ol procuring and drving the wood.

Selecting Seat Planks

It takes a large tree to get out the 16- to 20-inch-wide
boards a single-plank seat requires. Conventional sawing
begins by slabbing the sides of a log, forming a square cen-
tral bolt considerably narrower than the original log. The
square bolt is sawed into boards of uniform width. You can
olten get wider boards from a mill that does through-and-
through sawing, easy to do with a horizontal band mill. This
vields planks with wanev bark edges and random widths.
Although planks toward the center of the log are widest, the
plank that contains the pith will check during drving and
should theretore be disqualified for making chair seats
although vou could rip the pith section out of the plank.
and then glue the sides back together.

Full-width green planks 12 feet long are heavy. Also. many
hardwoods, including elm and wulip poplar, often warp and
check during drving, problems harder 1o control when dry-

ing wide planks.

Another factor to consider 1s growth-ring orientation (see
fig. 8.6). Quarter-sawed wood (also called edge gram and vertical
grain) has growth rings that cross the plank at angles rang-
ing from 90 to 45 degrees. All other saw cuts are labeled

Sat sawced ov side gram. (Someumes boards with 35- to 60-

degree growth rings are called riff sawced.) Quarter-sawed
planks are not particularly desirable for scat blanks — they
are more likely to splhit from stresses of wedges. tapered
tenons. or incipient wind shakes. Flat-sawed stock has a
more interesting grain pattern, a consideration in chairs

with a natural Linish.

FLAT
SAWED

QUARTER
SAWED

FLAT
SAWED

FiG. B.6. A 26-inch diameter log sawed through and through into
2-inch-thick flitches. The quarter-sawed plank in the center should
be ripped into two planks; the pith will cause cracking.

I buy custom-sawed planks for Windsor scats directly from
a local sawver. Ity to be at the mill when the logs are
sawed. I have 10- or 12-foot tulip poplar and white pine
logs sawed into planks 2-1/4 inches thick and 10 inches
wide. Elm planks can be sawed 1-3/4 to 2 inches thick.
Planks 10 inches wide can be elued into seat blanks having
the grain running front 1o back or side o side.



Look for logs that are straight and appear 1o be free of
knots. With white pine. which is seldom clear inside the
log. look for logs with knots spaced far enough apart to get
seats i between. Disqualify any log with a wind shake or
pine with heavy resin pockets. Avoid center-cut planks that
contain the pith.

Crosscut the freshly sawed planks into lengths of” 40 1o 60
inches, a convenient size for handling and drving, in addi-
tion to being wide enough to make up two or three seat
blanks. A paraflin end-grain sealer or two coats of ordi-
nary latex paint reduces checking and warping. Brush on
the sealer: dipping the sealer will trap air pockets and not

seal well.

I possible, stack the green planks in a breezy shed or loft to
air drv with 1 by 1 stickers between each laver and heavy

weights on top of the stack to reduce warping. (I use pieces
of railroad track and cinder blocks.) Tulip poplar and white

pine planks 2 inches thick will air dry in four to six months of

moderate weather, Elm seat planks need a vear or longer.

After dryving. pick through the planks to find pairs for seat
blanks that match in grain pattern and color. Surface plane
and edge joint the air-drv planks. It vou don’t have the
machinery. jomt the common edges with a hand plane..

Gluing the Planks

Several types ol glue are suitable for edge gluing planks
into chair scat blanks. [ usually use ordinary vellow glue
aliphatic resin), which is inexpensive and has a quick
clamping time and some moisture resistance. Pve also used
epoxy and polvurethane glue. These edge-to-edge glue

joints form a bond stronger than sound wood. I don’t use

dowels or other inserts in this tvpe of joint.

For gluing. vou need three to five heavv-duty bar or pipe
clamps 2 to 3 feet long and a pair of short clamps for
pinching the ends of the joined boards into alignment. My
glue-up work station is simply a pair of” sawhorses set in
the middle of the shop floor so that 1 can work all around
the long seat blanks, The top rails of the sawhorses must
be in plane with cach other: cheek for plane by viewing
across the rails from about 6 feet away, It they aren’t par-
allel, find appropriate wedges to put underneath the saw-
horse feet to correct the difference.

Betore gluing. check carefully to make sure that the planks
are well jointed — the common edges must be in contact
from end to end. Orient the planks so that the growth
rings form side-by-side arches. If' possible, match the
direction of rising grain i the joint.

Stack the paired planks onto one edge. so that vou can
casily see both sides of the joint. The face of the planks
should form a flat plane. A slight gap in the center of the
stacked planks is acceprable. It vou tilt the upper plank.
and then set it down on the lower one. vou should feel
solid uniform contact across the joint. Any tendency to
rock indicates that the edges are not properly jointed. I

the jointed edges fit well, pencil a large V across the joint.
Aliegning the V oassures that the same orientation will be

used during the glue up.

Set the planks crossing the sawhorse rails with glue surfaces
facing up. Brush a priming coat of vellow glue on both glue
surfaces, Wait for about ten minutes, while some ol the glue
penetrates the surface of the wood. Then apply another
coat o glue 1o one surface. Fit the planks together and
clamp them. beginning with the center section, Use the
short clamps to hold the ends of the planks in alignment.

With vellow glue. vou can remove the clamps in forty min-
utes. Then use a seraper or chisel to remove any semihard
elue squeczeout along the joint. Don't stress the joint until
the next dav. It vou use polvurethane glue, which has very
little tack, keep glued seats clamped overnight.

SADDLING

Although saddling can make the seat more comfortable
and is aesthetically pleasing, many old chairs e this trach-
tion had Tat seats, On country-made Welsh chairs, sad-

dling is generally shallow,

The plan view ol the seat (ig. 8.4 shows the locations for
boring the leg and suck mortises. The straight lines con-
1!='l‘lill_l_“' the centers ol the |t'g mortises to the seat center-
line are sight fnes for boring the leg mortises. The plan also
shows centers and sight lines for the stcks. Using sight
lines, along with resultant angles (the number in degrees at
the mortise centers), is explained in the later section on
boring the leg mortises: a typical country crafisperson
would not use this conceptual approach. but it proves a
usetul ol for many contemporary chairmakers.

The plan view also includes a U-shaped line in front of
the stick mortises, The Usshaped area behind the line,
which I call the deck, and one point at the front center of
the seat are left at the original thickness of the plank. The

remaining surface area ol the top of the seat 1s contoured.

Positioning the Seat on the Plank

Before tracing the plan outline to the seat blank. vou need
to decide on orientation of” the erowth-rings (seen on the
end grain! and direction of the grain. When I'm making a
painted chair, I prefer to work with the growth rings arch-
ing upwards, like a lowercase m. Hollowing the saddle in
the center of the seat is casier when vou're carving across
the growth rings. and there is less chance of splitting
caused by tenons inserted into the top ol the chair seat
fic. 8.7a). Il the seat will have a natural linish, orientation
with the growth rings pointed downwards reveals a more
interesting grain pattern (lig. 8.7h).

Whether the grain runs front to back or sidewavs depends
on several factors, among them the width of available
planks and dimensions of” the seat. Wide, shallow seats
such as the American comb-back and sack-back
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CONTOUR OF CARVED SADDLE

BOW OR STICK
MORTISED INTO SEAT

y =

FiG. 8.7. Orientation of cathedrals in a joined double-plank seat as
seen from the end grain: a, structurally superior and easy to carve;
b, more attractive grain pattern for chairs with a natural finish

=

Fic. 8.8. Differences in grain direction and wedging for side-to-
side and front-to-back glued plank seats: a, preferred for seats
that are wider than they are deep; b, somewhat stronger and
easier to saddle

Windsors—are almost always made with side-running
grain (refer to fig. 8.8a). Seats with extended tail braces are
logically oriented with grain running front to back.

When a seat is roughly equal in width and depth, I gener-
ally orient the grain running front to back (fig. 8.8b). The
best reason tor this ortentation is that leg jomnts are
stronger and more stable when stress is concentrated on
the end grain, and this stress, called racking, 1s basically fore
and aft. Saddling the seat is also somewhat easier.

Trace the seat pattern onto a piece of poster stock.
Cutting out the seat pattern with a razor knife will pro-
duce a window the exact shape and size of the seat plan,
Verv often, seat blanks are not perfect. There may be
knots or other defects that one hopes to avoid or minimize.
This seat window is useful i determining where 1o locate
the seat on the blank stock. It vour seat plank is under-
sized, or vou find defects that yvou want to avoid near the
edge of a plank, vou can fudge the seat dimensions in
width or depth by as much as | inch, a time-honored
practice among traditional chairmakers.
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Whenever possible, position two-piece seats having front-
to-back grain orientation with the centerline on the glue

joint. You then have a permanent centerline for taking

measurements during saddling and assembly. If' you must
choose between centerline placement and avoiding defects,
it's more important to position the seat where defects can
be avoided. Most of the upper surface will be carved away.

After deciding on orientation and position, trace the plan
outline onto the blank. Draw the centerline and the outline
for the deck. Do not mark centers for the legs or other
sticks at this ume.

Saddling Tools and Adze Work

The tools vou'll need for saddling the seat are

e ‘Turning bow saw (or band saw or contractor’s
saber saw)

¢ Hollowing adze (short, medium. or long handle
e [nshave

o ‘Travisher (optional, but very usetul)

* Round-bottom plane (optional)

e Flat spokeshave

¢ Drawknife

* Bench vise

¢ 2 clamps, with plastic or leather pads

e 24-inch ruler

e |2-inch ruler

* | or 2 plank scraps the thickness of the seat blank

,nplil)ll;l]
* Scraper (curved
» 80- and 120-grit sandpaper
» Random-orbit sander (optional)

The saddling for this chair usually descends from a central
front pommel. forming a gentle, sloping ridge from front
to back. Saddling begins with roughing out a cavity with a
hollowing adze. (If you don’t have an adze, start the exca-
vation with an inshave or a heavy, hooped gouge and mal-
let. The work will be slower, but it will be casier to control
the contours of the cavity.)

An option before adzing is to bore two depth-gauge holes
in the area of the deepest excavation. Then vou'll know
how far to adze, without having to take measurements, If
the chair will be painted. you can use an ordinary auger
bit to bore the holes. For chairs with a natural finish. bore
holes with a spoon bit or a standard twist bit.

For a Welsh-stvle stick chair, adze 1o a depth of 1/2 1o 5/8
inch. Draw a conservative outline of the area vou plan to
work with the adze. about 2 inches in from the flat deck
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area (see fie. 8.9). You don't want to adze into the deck.
The wave shape at the front of the adze zone leaves wood
for the pommel ridge. If vou do a good job with the adze.
vou can enlarge the area and adze it again before going on

to inshave work.

SEAT PLAMK

_— DECK

AREA

\——DEPTH-GAUGE

| HOLES

Fic. 8.9. Seat outline on plank, with a conservative adze zone

The length of vour adze handle will partly determine how
to position the seat blank for adzing. John Brown uses a
short-handled adze. with his seat blank secured vertically
in a machinist’s bench vise. Dave Sawver also uses a short-
handled adze, but with the blank clamped flat on his work-
bench. 1 prefer using a heavier, long-handled adze, with
the seat blank on the floor, You can use a hollowing adze
with a mid-length handle (about 20 inches long) with the

blank on the floor or secured to a low bench.

An adze 1s one of the few woodworkine hand tools that
uses the momentum ol a swing to power a cut. You can
adze by cutting across the grain or in line with it. Cross-
orain adzing leaves a rougher surface, but there is less
chance of a dig into descending fiber. When adzing in line
with the grain, vou cut downwards from opposing direc-
tions, so that vou're always cutting into ascending fibers (fig.
8.10). Determine a midhine crossing the excavation area.
Adze from both sides, cutting toward the midline. Deepen

the adze zone gradually, as you expand the perimeter.

o MIDLINE _

RS -v'—i'?-“’ e+ SEAT
l PLANK
DIRECTION OF ADZE CUTS

FiG. 8.10. Adze into ascending fiber by cutting from the perimeter
toward the center line, widening the area as the excavation deepens.

I vou're using a long-handled adze, stand on the margins of
the seat blank so that vou straddle the adze zone, Use serap
seat-blank stock o support vour heels. Hold the end of the
adze handle with vour lefi hand. steadied by placing the fore-
arm against vour hip or thigh. Support vour right hand.
which does most of the hifting and chopping, by placing the

elbow Jc_:;{m\[ vour 1'it_;hl l]iig]l. This p[nili[ﬂ] also ]tl'][)\ Lo

support vour back. Start by taking licht, gentle swines that
Pl : y S S
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don’t actuallv cut into the seat plank. Begin adzing afier vou
have a feeling for swinging the adze and a good idea of where
it will start cutting, Be sure to work from both directions
toward the midline of the adze zone. I believe this method s

sale. but vou must be very careful whenever using this tool.

With a short-handled adze. vou’ll sull use a two-hand
grasp to increase the power and control of vour swing,
Your right hand has the primary grip on the handle, with
vour left hand bunched around the right — or use vour lefi
hand to reinforce vour right wrist. You must be careful 1o

avoid wrist strain when using a short-handled adze.

If" vou clamp the seat blank flat on the workbench. you may
find the adzing position uncomfortably high. Use a platform.
such as a forkhift pallet, to stand on. This is my least favored
adzing positon. If' I'm using a short-handled adze, T clamp
or wedge the blank horizontallv on a beneh about 20 inches

from the Hoor, about the height of a shaving-horse bench.

Adzing 1s one of the most strenuous woodworking work-
outs, especially in hardwoods. Pav attention to vour body’s
messages and take breaks when vou need them.

Tryv 1o create a smooth surface as vou chop into the adze
zone. with a gradual slope around the perimeter. Don't let
the adze dig in steeply: creating a choppy or channeled
excavation. When the adze leaves a smooth surface. the
follow-up passes with the inshave will also be smooth. The
slope from the front of the excavation should be shallow
fig. 8.11). The \]1:]1{‘ at the rear can be a lide steeper, and
it should be concave. so that the botom ol the excavauon
is almost lat. The sides of the excavation should be cut
with a gentle slope. Don't dig in at a steep angle, leaving a
\-groove at the bottom or a distinet junction between the

downward slopes from the front and back ol the excavation.

FiG. 8.11. Section views of enlarged adze zone at finish of adze work.

The depth depends on chair style: stick Windsors, 5/8 inch; English
Windsors, 5/8 to 3/4 inch; American Windsors, 3/4 to 7/8 inch.

If vou're pleased with the results and the accuracy of your
swing, vou can enlarge the adze zone. Stretch it out as far
as vou dare 1o go, Using an adze is high-energy work., but

it’s also much faster than the other saddling tools.

Measure the depth of the excavation by placing the 2-foot
ruler on edge across the seat blank and using the shorter
ruler to measure downwards. The deepest area on the bot-
tom of the excavaton should be contoured like a shallow
pond . Doing a good job 1s more important than the actual
depth. Do not adze so deep that the integrity of the leg
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The finished adze work, Note the gradual slope on all sides of the excavation

and the vather flat bottom area.

mortises will be compromised. A straight-sided, 1-inch-
diameter tenon will need a mortse 1-1/2 nches deep.
When leg tenons are tapered. the corresponding mortises
can be shallower.

Sawing the Front Seat Outline
and Inshaving

When vou've completed the adze work, saw the seat outline
of the front of the seat plank with a turning bow saw. a
band saw, or a contractor’s saber saw. (For now. leave the
rear section of the rectangular plank intact.) If vou're using
a bow saw, secure the plank vertcally in a vise or flat on the
beneh top. I prefer o have the plank vertical, so that I'm
holding the saw more or less level, Quick, light pressure
strokes are more ethicient than bearing down on the saw,
which tends to buckle the blade. Unlike Western panel saws,
bow saws are designed to cut with a pull stroke. However,
since some people have better success with a bow saw when

cutting on a push stroke, v both ways,

&
=

i |

Sazcing the front edge of the seat with a shop-made bowe sawe. The knobs at
the bottom of the handles can be rotated to change the angle of the blade i
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Draw lines on the sawed front edge of the seat that indi-
cate a new, lower arris between the pommel and the deck
corner, 3/8 inch below the upper surtace of” the seat plank
fie. 8.12). Note the gradual curves leading to the high
points at the center of the saddling and the corners of

the deck. This arris will be lowered another 1/4 inch

after most of the inshave work is complete.

(2" FOR AMERICAN AND
ENGLISH WINDSORS )

FiG. 8.12. Sawed front of the seat, with layout lines for inshave
work

You'll do most of the remaining excavation with an
inshave, a tool that requires practice, partly because the
inshave’s upswept handles throw it ofl” balance. A sharp

inshave edge and properly shaped bevel are essential.

Use two clamps to secure the seat over a corner of’ vour
workbench. Start inshaving by removing wood along the
tront edee of the seat. The inshave forms a contour that
runs straicht into the seat, at the height of the drawn hnes.
Easing the front edge of the seat comes later.) Gradually
work in toward the adze excavavon. Inshave to the lines
defining the deck and the arris at the front ot the char

A major consideration when using an inshave is reading
the fiber direction of the wood. In saddling, wood hiber
comes into the excavation from all directions. You also

have to work with a continually changing grain pattern

and with the joint line of” glued-up seats, which adds to the

mix ol shilung tiber direcuon.

Ulsing an mshace, which requires constant reading of the seal'’s grain com

hined with skewcing and sticing cuts. Most of the remaiing saddling will be

ey -.-U.";'-“'I.' shed terth thas tool.

Taking many smooth, shallow cuts is better than digging in and
lcaving a rough or deeply gouged surface. Skewing and slicing
will allow you to cut anyvwhere in the excavation, ‘Try a differ-

ent cutting direction whenever the inshave chatters or digs.

Blend the inshaved area into the adze zone. Taper the ridge
line from the pommel downwards. Gradually enlarge the
excavation at the back of the adze zone to the line defining
the deck. Extreme skewing is often necessary. As vou work, try
to create a smoother and smoother surface. Figure 8.13 shows

section views ol the excavation at the completion of this stage.

POMMEL —

Fic. 8.13. Section view of finished inshave work

Draw lines that indicate the rolled edee at the front of the
seat (fig. 8.14). The saddling-depth line drops down
another 1/4 inch. All the lines begin and end at zero
points  the peak of” the pommel and the corners of the
deck. You can remove wood in this area with an imshave,
drawknile, or flat-bottomed spokeshave. Do not connect
the edge and plan lines with a straight cut. "The front edge
should be slightly convex. to create a comfortable roll
where a seated person’s legs leave the seat. The back

portion is blended into the previous excavaton work.

Smoothing and Finishing

Smooth the saddle area using a combination of tools—a
spokeshave for the rolled front edges, a travisher (also
called a bottom shave or chairmaker’s shave) on either side
of the saddle ridee. an inshave for the most diflicult area
to finish. the concave slope below the stick deck. Round-
bottom planes also work nicely here, it the plane sole
matches the curvature of” the excavaton, or vou can scrape

and sand.
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Using a travisher requires a light. sensitive touch. Because
the nose 1s curved front to back and sidewavs, vou have to
find just the right tlt angle to get the wol to cut. Shallow-
sweep travishers are casier to use than ones with a tighter
curvature, By using a sidewavs, slicing cut. vou can tighten
the effective sweep. making it possible to take shavings in
the deep curve below the deck area. Slicing also reduces
the effective included angle of the bevel, especially helpful

-
when vou need to work wricky grain patterns.
To inerease the travisher blade setting, tap lightly on the
protruding tangs. Alternate tapping from one tang to the
other will keep the tangs from jamming, To retract the
Using a spokeshave to shape the front edge of the seat and blend the convex blade. tap the upper side of the handle against something
o front into the concave inshaved area solid, such as the surface ot the workbench.

As vou linish saddling. check the contours by running vour
hands over the seat. You want smooth transitions, with no
redundant bumps or hollows. A low-angled. raking light

will also help reveal areas that require attenuon.

When vou've completed the saddle work, saw out the back
hall” of the seat blank.

SHAPING THE SEAT BotTOM

Draw a continuous line on the sawed seat edege. 5/8 inch

above the plank bottom. On the plank bottom. draw a loop

around the perimeter (fig. 8.15). The distance from the
Finishing the center area of the seat with a travisher made by the author arris 1s a subjectve choice. For a seat hike this I come in 2
inches at the front of the seat and about 1 inch around the

sides and back.

BOTTOM VIEW OF SEAT

.\H-’-’Jr-’."fla’f.."n’."' the concave \.".-’-’I.Ir-’r betore the flat deck with a small J,'J.".rH.'r whaose sole — ——
¥
St
* /8
FRONT VIEW OF SEAT

curves lengthicise and crossterse. A travisher can alvo work this area.

FiG. 8.15. Dimensions for shaping the bottom of the seat

Secure the seat vertically in a bench vise. The vise jaws
must contact only the seat deck: do not clamp onto the
carved section.

You'll use a sharp drawknife for chamfering on the bot-
tom. To start, position the seat with the grain horizontal
parallel with the workbench—and the area 1o be
chamfered facing out into the room (toward vou). Shaving
downhill from the high point and with the drawknife bevel

up. take a few careful cuts across the arris at the widest
Scraping the difficull concace slope area ts also wsefud. point of the seat plank. After vou've read the grain, begin



Dealing with Seat-Plank Defects

Saddling a perfect seat plank is one of the joys of making a chair. But perfect wood
is rare stuff. Often you must deal with the challenges of defects—an important part
of learning a craft.

Warpage and cupping occur during drying. Trying to build a chair with a warped or
cupped plank will throw off all your measurements and boring angles, ruining the
chair's symmetry. Seat planks must be close to flat, with no more than 1/10-inch
deviation. Use a plane at a 45-degree angle to the plank.

To deal with small knots, locate them on the bottom of the chair seat or position the
seat so that a small knot lies spaced between the spindles. Knots are much harder
than the clear sections of the blank; perhaps the biggest problem is dealing with
the reversing grain patterns in the wood that surrounds a knot. When a knot is in the
saddling area, you have to be extra careful during adzing and inshaving. It's
extremely easy to cut accidental catches in descending grain in knotty areas. Use a
very sharp, shallow-sweep gouge or chisel to pare around and across knots. Hard
knots in conifers can also cause chips in the edges of sharp tools. Some knots may
require sanding, a slow process.

If you're working with white pine or another conifer, you're working with resin, a
never-drying, gooey substance that can saturate entire areas of a plank. You can tol-
erate resin flecks and light streaking, but a large quantity of resin weakens the wood
to the point that you should not use it for seating—how much is too much is a judg-
ment call.

Resin also clogs sandpaper and bleeds through oil-based finishes. Before you apply
an oil-based natural or painted finish, seal resinous seats by removing surface resin
with a clean rag and naptha and applying a coat of shellac.

You can prevent the visible and incipient checks that may develop in the end grain
during drying by using an end-grain sealant and by keeping temperatures moder-
ate during early stages of drying. Sometimes checks open up during the saddling
process, especially if you bring an air-dried seat plank into a dry, heated shop area.
You can fill small checks with white or yellow glue: Apply glue over the crack, then
rub it in with your finger or a flexible spatula. Fill larger checks (with gaps no more
than 1/25 inch) with epoxy.

If a seat begins to split during con-

struction, you can reinforce the repair

by inlaying a butterfly patch on the  BUTTERFLY
underside of the seat. In fact, butterfly T A W THIck
inlays can add a distinctive feature to - '

the finished chair. The inlay should be

about 3/8 inch thick, 1 inch wide, and 2

inches long, cut from a piece of sound,

close-grain hardwood. Chop out a

shallow, flat-bottomed mortise to fit

the butterfly, and secure it with a gap-

filling glue. If possible, clamp the split

closed while chopping the mortise.

Wind shakes, those circular checks that follow the growth rings, are a particularly
nasty surprise, for they often remain invisible until you've invested considerable
time in saddling a seat, and they can run the full length of a board. | recommend
trashing any seat plank with a wind shake.
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oo the seal Doltom, using extreme sliemg and

shecng action cuthing il Ne endgram al the front of the seat

taking bold. deep cuts into the wood along this side-gramn

arca. Skew and slice as vou approach the end grain. Do
the [SHEAY shay illg I)-’il';l]][‘] to the u]'.‘!in on both sides ol the

seat betore .allz-mplinl_[ to cut directly nto the end gram.

Reposition the seat so that vou can reach the end grain
with the drawknife. Sneak into the end grain gradually,
removing fine. smooth shavinegs, Extreme skewing and she-
ing will allow vou to cut directly across the end grain. leav-
ing a glassy. smooth surface. Finish the botom chamfer by

spokeshaving, Again, make use ol skewing and slicing,

Spokeshave the vertical sides around the perimeter of the
seat. I vou choose to, angle the sides inwards by a few
tit'L:T:'i'\. I ]il\t' ([} It".l\l‘ R t|i~1'lt|r[ 'Il'l'i\ (It'!illills;' the sides
and the chamfer on the bottom. Another option is spoke-
shaving a narrow 4i-degrce chamter along the arms at the
back of the deck: Shave m and down about 3/ 16 ich.
making a chamler a hde more than /4 mch wide.

Finish the seat by seraping and sanding. I do most rough
sanding with 80-grit paper working across the grain. This
will raise the surface hiber somewhat. but 1t doesn’t create

ridges caused by hardness differences ol late and carly

wood in the erowth rings as sanding with the grain does,
Do vour finish sanding with 150- to 220-grit paper parallel
to the grain. I've found that a random-orbit sander works

effectively on the saddled contours of” any Windsor scat.

As vour last step m saddling the seat, sign and date the
chair, Some chairmakers burn ther name or a logo into
the bowom of the seat. I chip carve my initals and the last

two digits of the vear.

MAKING THE Bow

Several wavs for making the horizontal bow on stick
Windsors are open to vou: Hewing it from one picce off

wood. assembling it from two or more pieces, or bending it

Single-Piece Bows

The most direct (and ambitious) method for making a bow
is hewing it from a single C-shaped piece of wood.
Finding a tree stem or limb with enough curvature is not
casvi the ones 1 find often require felling a tree. Cull trees
and leftovers from a logging operation are an excellent
resource for crooks and bends, The I)i:‘:':‘h VOU want have
no commercial value, but it's wise to get permission before

scavenging a logging operation.

Assembled Bows

You can use material with less curvature than the arc a
chair bow 1':‘:lllil't‘\ i}_\ ;i\\t'llllriinu the bow from two or
more picces (refer to fig. 8.5, (Old Welsh chairs were often
made with pieced-together bows, Bow sections can
mclude some cross eramn: 30-degree cross oramnm at the ends
ol the pieces is acceptable. A butt joint will usually imvolve
less cross grain than a half=lap joint, which requires longer
picces. You can make a bow with three sections, with a
fourth picce used as an overlapping crest, from lumber

with no curvature.

The bow on the tutorial stick Windsor consists ol three

picces. To make the bow I first made pasteboard patterns

Sawcing the joint beticeen oo halves of a picced armboie, The single cutl will

i hoth boards.




A foze-hack stick Windsor. made by John Browen, Newport. Tales

for the horizontal bow (the arm and backrest) and the
crest. These were sawed from a curved plank milled 1 inch
thick. then planed flat. I sawed out the half laps, then
carcfully pared and scraped them undl T had an accept-
able fit. I glued the half-lap sections to make the full bow
before eluing on the crest. Contouring the surface o cre-
ate a comfortable shape and pleasing visual effect was

drawknife, spokeshave, rasp, and sanding work. The

curved stock that T used has a wavy figure, which is visually

attractve but difficult to work.

John Brown sometimes makes pieced-together arms using
a single 2-inch-thick plank sawed to the shape of a hall

how. then ripped in half” to form matching pieces. He uses
a plain butt joint mstead of the half laps. The overlapping

crest holds the joined halves of the bow together.

Bent Bows

It straight-grained, ring-porous wood is available, you can bend
the bow. Bent bows are much narrower than pieced bows and
do not lend themselves to the heavier pieced bows” sculptural
shapes and details. For a bent bow, rive or saw bending blanks
[rom straight-grained, clear stock 45 to 60 inches long. Most
bows will be trimmed to less than 50 inches, but the longer

length makes bending considerably easier.

Bent bows are square n section or somewhat w ider than
deep. John Brown's sawed bending stock is 1-1/4 inches
square. For my bent bow low-back pictured at the opening
of this chapter, the shaved section was 1-1/8 inch wide and
7/8 inch deep. (Rivings are considerably heavier.) At cach
end ol the bow, I glued two rectangular pieces that were
shaped into hand pieces, an innovation borrowed from

American Windsor chairmakme,

Bent bows require a bending form, which I make from ply-
wood. The form extensions should be at least 1 inch thick,
so that vou can use hefty dowels to pin the bow in place.
Dowels smaller than 3/4 inch in diameter will not hold up
for bending these rather stout bows. Make the form from
scrap lumber or plywood, using the bow curve in figure 8.4
as a pattern, Steam bows made from green wood fortv-five
minutes to an hour. For air-dried bows, which will bend just
as well, double the steaming time. It vou have bending fail-
ures, try using a bending strap, explained in the section on

bending in Chapter -+

You can remove a steam-bent bow from its form one or two
hours after bending, holding the bend in place with twine or
a board and two clamps to insure that the arms won't twist
out of plane during drving. .\ steamed bow is ready o use
when it rattles loose in the bending form, or when there is
only a litde springback when you untie or unclamp it. You
can speed up case hardening by putting bows into a low-
heat kiln (90 to 100 degrees).

RIVING AND SHAVING THE STICKS

The low-back version of the stick Windsor uses up to four-
teen short sticks; the high-back uses six to eight short sticks
and four to nine long sticks. The rough length of the short
sticks is about 12 inches. of long sticks. 20 to 30 inches. The
long sticks in my high-back stick Windsor chair in the pho-

Los are '_’.1| i[lt'h:‘\ ]:}IIL.L.

Rive the stick blanks 1 inch across (see higs. 8,16 and 8.17).
Shave the blanks into 3/-4-inch squares. For the high-back.
shave a gradual taper after shaving the squares, beginning 12
inches above the bottom ol the sticks: taper the upper end to
3/8 inch in section. Shave the squared sticks into octagons.

Drv the sticks in a kiln and round them when they are thor-
oughly dry. Spokeshave the sticks 11/16 inch in diameter
from end to end. Keep the sticks dry (in a kiln or plastic
bag! until tenoning and fitting to the other chair parts —you
can’t shave the tenons until vou know the exact height of

the bow or comb,
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Fig. 8.16. Steps in making the short sticks
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Tapering the octagonal legs with a hand plane

must be straight. Grabbing power greatly diminishes as the
ncluded angle increases. Round tapered chair joints work
best with an included angle of 8 to 10 degrees, although
12 degrees is common and acceptable (see fig. 8.18). The

proportions for a tapered tenon depend on the available
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Fic. 8.17. Steps in making the long sticks

Many old stick Windsors were made with shaved, round
legs, possibly finished with some hand planing. Turned legs
were also used. Tapered legs shaved in an octagonal sec-
ton were rare. but I feel this desien is aesthetically com-
patible with the overall feeling of these chairs.

Make legs from either rived stock or straight-grained,
sawed planks about 1-3/4 inch thick. Shave the legs o
[-3/4 inches square. Taper the squares to 1-1/+4 inches at
one end. Shave or plane the tapered squares into octagons.
Before tenoning, put the legs into a kiln or other warm

place to dry thoroughh.

The leg tenons can be tapered or evlindrical. A round
tapered tenon is especially strong if it fits properly: how-
ever, discrepancies result in poor contact and compromise
strength. Tapered joints must be made with a uniform
mcluded angle. The sides of” the mortise and the tenon
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FiG. 8.18. Tapered mortise-and-tenon joints: a, a well fitted and

extremely strong joint; b, ¢, and d, poorly matched components,
very poor joints—fortunately, wood compression tightens these
joints considerably.



If you opt for evlindrical tenons, remember that the shoul-
ders are their weakest point: It the tenon is shouldered, it
should be beveled. Tyvpical evlindrical tenons are | inch in
diameter and 2 inches long. The mortise for a I-inch-
diameter tenon should be at least 1-1/2 inches deep.

The easiest way to make conical or cylindrical tenons is to
turn them on a lathe. To turn tenons, find centers at cach
end of the leg. Use a center punch to indent the center
marks. Chuck the preshaped leg on a lathe. After rounding
the tenon end of the leg. use calipers and a narrow parting
tool to define the tenon diameter at the shoulder and tenon
end. Then use a roughing gouge or skew chisel to wrn the

tenon to size.

You can also make cyvlindrical tenons with a hand-turned
hollow auger or a tenon former. Secure the leg in the front
vise of a workbench. Be careful aliening the cutter with the

|t'l_‘;: it's Casy 1o make the tenon ofl’ center.

Finallv. vou may choose to shave tapered tenons with a
tapering (or rounding] plane, made by following the plans
in Chapter 2. For other methods, refer to Chapter 6.

BoRING MORTISES
AND FITTING THE LEGS

Boring the lee mortises in the seat is one of the more chal-
lenging procedures in making any Windsor chair. In old
handmade Windsors, vou'll often see legs at irregular or
peculiar angles. Developing a system for dealing with these

angles is very useful.

Measuring Angles

Locations for the leg mortises usually form a trapezoid pat-
tern on the seat, so that the rear legs are closer together
than the front legs, The leg mortises are bored at com-
pound angles. Leg angle forward and aft is called rake, Leg
tilt to the sides is known as splar. When compound angles
are depicted in front- and side-view drawings, splay angles
show up in the front view, rake angles in the side View (see

fie. 8.19).

SIDE VIEW
Fic. 8.19. Seat-geometry language
Leg angles are measwred from the bottom of the seat, not_from the

Sloor Chairmakers often designate leg, stick, and spindle

angles in degrees from perpendicular (past 90 degrees on a

{sing a parting tood and outsids

tenon that will be shaped on a

Shaping the taper with a 1-inch roughing gouge. a safe. easy tool to use

protractor). A rake angle of 102 degrees from a rear leg to
the bottom ol a seat can also be specified as 12 degrees

P LR
S0 |I_‘_‘|_ a.20}).

FiG. 8.20. Leg angles are always measured from the seat, not
the floor line

The general method for boring compound angles is to set
two bevel gauges to the rake and splay angles. Place the

bevel gauges on the seat plank or workbench so that the
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base of the rake bevel gauge lines up with the front-to-
back centerline and the splay bevel gauge is parallel to
both front or both back lees.

Place the center of the drill over the center of the mortise,
then tilt the drill so that the bit is parallel to the rake or
splay angle as set on a bevel gauge. This first anele is
maintained while the drill is tilted parallel to the other
.m'-_:]:‘ of" the second bevel oauge, Hold the first .lilu']:' and
then tilt the drill at a crosswise angle to line the bit up with
the second bevel gauge. (Viewed from the front, the bit is
parallel to the splay bevel gauge: viewed from the side. it is
parallel to the rake bevel gauge.) Because of the combined
views. this is called a compound angle. Recheck and make
adjustments for parallel compared to the first bevel gauge,
Havine an assistant to help in sightings while vou position

the drill is very useful.

For hand-held borings. this method is cumbersome (though
workable) and difficult to do consistently even though the

concept 1s very basic.

Another method that I generally prefer combines the rake
and splay into a sighting angle and a resultant angle (see
fig. 8.21). Once vou have established a sighting line. vou no
longer need to look at a compound angle from front and
side views. Instead, vou line up the drill so that it tlts
directly over the sighting line (or toward a sighting point).
You are still dealing with two angles, but one of these is
always a 90-degree angle perpendicular to the sighting
line. The amount of drill tilt is the resultant angle. (See the
Appendix for a chart that shows all rake and splay angle
combinations between 0 and 30 degrees. the result of a
collaboration between Dave Sawyer and Rusty Ault.

I yvou don’t like this math-based approach, determine
approximate sighting and resultant angles using the wire-

leg chamr models that [ also describe in the Appendix.

 SIGHTING
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Fic. 8.21. Layout for boring compound angles using a try square
and one sliding bevel gauge. The bit brace and leg of the sliding
bevel gauge are tilted at the resultant angle.

Leg Angles (in degrees from 90)
for the Stick Windsor

Rake Splay Sighting Resultant
Front 10 30.8 L1.6
| Rear 13 10 52.6 16.2

o : , : 4 ; g
Jodin Brown bortny i Ll iy Drace

_,f;..\..-.-l....l_f, ol al a ..u_al,u...ur.-rf (AHElE

You can also take sighting lines and resultant angles
directly from an existing chair. Use a plumb bob to find
the two opposite points where a leg (or stick) appears to be
straight up-and-down. Sight straight across the chair seat
while the plumb string is in line with the leg, This is the
sighting line. Any location along the line can be called a
sighting point. The sighting angle is the angular relation-
ship of the sighting line to a second line that connects both
front legs or both rear legs. You need the sichting anele in
order to draw the sighting line when vou're not copying

angles from an existing chair,

Use a sliding bevel gauge and a protractor to find the
resultant angle on an existing chair. (For directions on
making a bevel gauge. see Chapter 2.) Place the bevel
gauge next to the angled chair part, with the base parallel
with the sighting line. Adjust the bevel-gauge leg o line up
with the center of the chair part. Read the angle on a pro-
tractor. Or don’t use a bevel cauge simply place the pro-
tractor beside the leg, with the base of the protractor
parallel with the sighting line. Then eveball down the cen-

ter of the leg and read the protractor directly.



Boring Leg Mortises
The wols vou'll need to bore leg mortises are
e 11/16-inch auger bit

Bit brace

Shliding bevel cauge

e Iy square

» Protractor (cheap plastic

e 220" or h;u.' clamps with clamp pads

Use the chair pattern to locate the leg mortise centers on
the saddled top of the chair seat. Prick centers with an
awl. Write the appropriate resultant angle beside all four
drilling centers. Make pencil marks on the seat’s center
line indicating the sighting points for front and rear legs. If
the chair will be painted, you can also pencil sighting lines
from the mortise centers to the sighting point. For chairs
that will have a natural finish, vou can peneil lines and

other spees over strips of masking tape.

" y g . ’
f)m-a-; a compound-angle leg mortise wsing the i

[ sauge set para

Clamp the seat to the workbench with the front or rear leg
boring centers overhanging the workbench. You can work
from the front of the bench, but vou will get better support
it vou clamp the chair seat over a corner ol the bench. Set
the bevel gauge for the specified resultant sighting angle

12 degrees from 90 for the front legs: 16 degrees for the
rear legs). You can set the arm of the shiding bevel on
cither side of perpendicular, forming either an acute angle
or an obtuse angle. I generally use an acute angle. because
the bevel oauge is more stable with the arm pl.ln‘:'(l OVeT

the base.

Place the bevel gauge on the nearby area of” the flat deck.
with the base of the gauge eveballed parallel to the sight-
ing line. The bevel-gauge leg must point outward when a

line is projected through the bottom of the seat.

Place the Iy square on the far side of the deck. Position

the base at an eveballed right angle to the sighting line.

Set the lead screw ol the auger bit on the pricked center
hole for the leg mortise. Position vourselt” so that vour

body is in line with the sighting line on the chair seat.

Start by boring straight in, perpendicular to the surtace of
the seat. This scoring prevents tearout from the auger
when 1t In'qi1:~ to enter the wood. Look across the seat
toward the try square and adjust the shaft of the auger so

that it is parallel to the arm ol the try square.

Begin ulting the brace when the side nicker of the auger

has scored the perimeter of the hole. Simultancously turn
and tilt the brace unl the shaft of the auger is parallel to
the angled leg of the bevel gauge. The knob of the brace

will be toward the center of the chair seat.

Take a few more turns with the tilted brace, then stop with
the brace crank centered over the auger. Let o of the
brace it will balance in this position. allowing vou to step
back to check alignment with the sliding bevel and the try
square. Step to the side to compare the angle of the auger
shaft with the sliding bevel leg, They should be parallel. Tf
not, note il the brace needs 1o be lifted or dropped lower,
and about how much. Then compare the auger shaft with
the try square. Make a mental note it the auger needs o

be tilted to the right or lefi.

Stepping back to check the brace alignment with the angled bevel gauge and the
try sauare (i vou're wsing a standard auger bl vou can et go of the brace

, y ;
after taking a few turns into the wooond ).

Return to your boring position. Tilt the brace forward or
alt. left or right, as vou've noted was necessary. Turn the
brace slowly as vou adjust the angle. Take several turns,
and then stop again, with the brace positioned with the

crank over the auger. Again compare angles.

When the boring angle is in line with the sliding bevel and
try sqquare, vou can continue boring dead on-— but do not bore
straight through the seat. This would cause fiber tearout when
the auger nicker comes through the plank. Stop boring

when the lead serew begins to emerge through the bottom.
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Continue by boring the other three leg mortises. Be sure to
change the arm of the sliding bevel gauge when switching

from front to rear posts.

The next step is back boring into the holes vou started on
the top side of the seat. Turn the plank over when the four
holes are bored. Transfer the sighting lines from the top of
the seat. Begin back boring by drilling straight down at
one ol the holes where the lead serew came lhl'nlll_'\'h the
pl.mk. When }Ull‘\l' scored the mortise circumlerence,
begin angling the drill outward, at the appropriate angle

of the leg angle.

Fitting the Legs

You'll do the fitting work from the bottom of the seat and
on the kiln=dry leg tenons, Its important o be organized
and methodical; iUs surprisingly casv to set the legs into
the wrong sockets during assembly. Penciling sighting

points, labels, and arrows on the seat bottom and the legs

will serve vou well.

Transfering stghting points from the ufper side of the chair seat to the bottom

Labeling

When the seat is turned over with the bottom facing up.
the left side of the seat is on vour left when the front of the seat
Jfaces you. When vou're working on the mortises for the rear
legs. with the rear of the seat facing vou, left becomes right
and vice versa. To avoid confusion, label the left and right

sides as well as each mortise (see fie 8.22).

2 sionTiNG PONTS|
|
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Fic. 8.22. To prevent errors, label the four legs and resultant
angles and make tick marks for axial rotation.

ldentifving vach leg and ity mortise by penciling tick marks on matching parts

so that alignment will be consistent during trial fitting and final glue up

Next, label the legs and their growth-ring orientation relative
to the seat plank. If the front and back legs are dillerent
lengths, separate them. Hold a leg in place over its respective
mortise. Rotate the leg so that the rays are in line with the
direction ol the seat grain. Pencil a uck mark on the base of
the tenon and the corresponding location at the perimeter of
the mortse. Label the leg on its side and on its foot. Peneil

the resultant sichting angle beside cach mortise.

Reaming the Mortises

Reaming the mortises and fine tuning the tapered tenons
are among the more challenging tasks in makine the char,
The included angle of the reamer must match the
included angle of the tenons. It the tenons were turned or
shaved from green wood. they will now be oval in section;
vou'll modify them with a rasp or coarse file.
The ools vou'll need are
o Reamer o Iy square
* Rasp and/or coarse file s Prowractor
* Soft lead pencil * 2 clamps

* Sliding bevel gauge
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R ammg a lapered mortise

Clamp the chair bottom to a corner of the workbench
with the mortise to be reamed extending out from the
table top. Adjust the sliding bevel gauge to the resultant
angle. Place the sliding bevel parallel to the sightung line.
Set the try square perpendicular to the sighting line.

Use caution when reaming. The action of the reamer
changes as it cuts through quadrants that alternate
between ascending and descending fiber (fig. 8.23).
Reamers cut easily into ascending fiber, but in unskilled
hands a reamer tends to catch and sometimes causes

tearouts as it cuts into descending fiber. The problem is

particularly acute when reaming a soft wood, such as white

pine. Reaming tulip poplar is much casier. Because ol the
alternating fiber-direction quadrants, the reamed hole will
be off round to some extent. The reamer also tends to

suck itself into the hole too quickly. Ease into reaming, so
that vou have control of the direction and resultant angle

and can make corrections as needed. Hold the reamer

back a little as vou rotate it through the quadrants.

=TT 1T

Fic. 8.23. Changing reamer action. The cutter of a tapered
reamer passes through four quadrants, cutting ascending and
descending fiber alternately. The resulting imperfect mortise
must be matched when fitting the corresponding tenon.

Hold the reamer tlted at the resultant angle and pointed
directly over the sighting line. Begin rotation clockwise. At
first the reamer will cut only a chamfer along the rim of

the hole: it won't hold anv particular angle.

As vou ream into the hole, the angle begins to set. You can
now take the appropriate leg and wry fitting the tapered

o the fit of the tapered mortise and the

v in this holy

tenon into the mortise. When doing a test fit, always posi-

tion the leg so that the tick marks on the tenon and seat
bottom line up. Rotate the leg in alternating directions to
seat it into the hole, When the leg seats, compare its angle
to the sliding bevel and the wy square. It vour bevel gauge
doesn’t have a translucent arm, the most usetul view 1s from

the bottom of the leg looking down toward the seat plank.

Check and correct the angle as vou continue reaming. Test

the tenon fit and leg angle olten.

When the leg is about three-quarters seated. begin fine-

tunine the tenon. To check for contact, mark the mside of
the mortise with the soft pencil. Seat the tenon and wiggle
it left and right a litde. (Be sure that the tick marks line up.
When vou remove the leg, pencil smudges on the tenon

indicate high points on the tenon or mortise. Use the rasp
or file to remove wood at the smudged arcas. When the fit

1s cood, continue with reaming.

Be sure to keep the reamer flat against the sides ol the
reamed mortse. Novices often overream the small end of
the mortise (on the upper side of the seat), a result of

allowing the reamer to wobble.



Chieckang the resullant-c e reamer in the second rear mortise. Leave the first

from one side,

e legs home durmg plue ufr of the stool

Assembling the Windsor “Stool”

For chairs without stretchers, like the project chair, assembly

the second leg for alignment with the ry square

is a straightforward procedure. (See Chapter 9 for leg assem-

Stop reaming and wning the tenon when a predetermined blies that include cross stretchers.) Saw a slot tor the wedges
depth is reached. On turned legs, T use a scored line 2 in the ends of the tenons (see fig. 8.8) orient the wedges
inches from the upper end of the leg. A similar line could perpendicular to the grain of the chair seat. (Wedges in

be penciled onto tenons that are shaved or made with a line with the grain could split the seat.) NMake four wedges
rounding plane. roughly 3/16 inch thick. 11/16 inch wide, and 1-1/2 inches

w K . ;% e long (refer to the sidebar “Making the Wedges™
I'he final fit includes seating the joint by striking the bot-

tom of the leg with a mallet. Set all four legs loosely in their mortises. Align the tick marks.
; i . . . Double-check to be sure each leg is in the correct mortise.

When vou've fitted the first leg, leave it in place as a sight-

ing aid in getting the angles matched while vou work on I any tenons protrude past the deck level, saw ol excess

the opposing leg. waste, so that the assembled stool can be set upside down on

Option: (ylindrical Mortise-and-Tenon Joints

cylindrical mortises for the

If you don't have a reamer and a method for making tapered tenons, you can use plair

joints. | suspect this was the technique most makers of the old stick Windsors used, for they often had only a few tools

k with. |

Fitting cylindrical tenons in straight-bored mortises is much easier than working with angled mortises. You'll make the

tenon to fit the mortise as exactly as possible, or taper it slightly. A well-shaped wedge driven into the top of the leg |

will spread out the tenon so that it fits the mortise. If the tenon is shouldered, cut or shave a chamfer around the base.
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Dealing with Imperfect Joints

Fitting the leg joints is a challenging task—one not
easily mastered. Don't be concerned if the assem-
bled “stool” wobbles a bit when you set it on a flat
surface. You'll adjust it for level and tilt after the legs
are permanently glued and wedged in place. (If a
tapered joint is loose at the tenon end, it will proba-
bly tighten once the joint is wedged in place. If the
fit is loose around the base of the tenon—on the
bottom side of the seat—you'll fix it after glue up by
fitting narrow wedges around the perimeter of the
joint. While not aesthetically pleasing, the repair can
be as strong as a tapered joint that is well matched.)

A fitted leg angle that is off by a few degrees will go

unnoticed except by the most discriminating chair
inspector. When the chair is assembled, most errors

blend into the overall design. For a truly bad leg
angle, glue and wedge the leg in place and then saw
if off, so that the tenon becomes a plug. This gives
you another chance to rebore the mortise and ream;
do this now. (You could also shave or turn a special

plug, so that the leg can still be used.)

the workbench. About 1/4 to 1/2 inch of the tenon end

should still protrude through the top surface of” the seat.

Remove one leg only. Smear white or hiquid hide glue in
the mortise and on the sides of the tenon. Rub some elue
into the sides of the wedge kerf, Insert the leg back into the
mortise. Check for tick-mark alienment. Use a mallet 1o

drive the leg home. Finish gluing the set, one leg at a time.

lurn the stool over, so the lees are on the floor or work-
bench. Smear a litde alue on a wedee, ‘Tieght wenons use thin
wedges: loose tenons require thicker wedges. Use a hammer
to tap the wedge tightly in place. Be sure that the leg getting
wedeed contacts the Hloor, You could knock it out with the

hammer.

To level the stool, see the ll'\'l'li]]‘_{ instructions in the sec-
tion on assembling the ladder-back in Chaprer 6. Adjust
the ult of the seat to vour personal preference and the
intended use of the chair, Be sure 1o chamier the arris at
the bottom ol the legs.

Once vou've leveled the stool, vou need to trim the pro-

truding tenons and wedges flush o the seat before proceed-

g with the sticks and bows, Use a fine-toothed saw 1o trim

the front leg tenons, taking care to saw slightly above the
surface of the seat. Trim the rear leg tenons with a wide,
shallow eouge driven with a hammer or mallet, Set the
gouge bevel down on the seat, up against a protruding

tenon. Tap the gouge into the tenon. Repeat around the

perimeter ol the tenon. Use a chisel o split ofl” segments of

the tenon, placing the chisel edge about 1/2 inch above the
scat and driving in the chisel at about a 20-deeree angle.

Picces of the tenon will split loose. When the last bit of

tenon resembles a thin-stemmed mushroom. be very care-
ful it can easily break, tearing libers below the surface of
the seat. Finish each tenon end by paring with a shallow-

sweep gouge. Take slicing cuts at a shallow angle.

}“.’.'IH.';\' the protride 1 fenon flush to the saddled seat

BoORING STICK MORTISES
IN Bow AND SEAT

I'he challenge in boring mortises for the sticks is finding
and boring at the proper angles for supporting the hori-
zontal arm/back bow. All borings in the seat and bow for
this chair are 53/8 inch in diameter. Bow borings {or the
low-back version run through the bow, but not through the
crest in the center. Borings for the high-back continue
through the crest.

Spindles should be thoroughly dry. "Tenons can be made
using any of the methods discussed m Chapter 6.
Boring Fixtures

My preferred method for dealing with angled borings is

1o anchor the horizontal bow above the seat with boring

Using the set of tree bowe fixtures to position the bowe for boring mortises

161



hxtures, exactly where it will be in the assembled chair.

[ use these same boring fixtures for the horizontal bows of
American and English Windsors.) With the bow in place, vou
can experiment with the spacing of the sticks and with the
stick angles, then bore the mortises with the bow secured in
place. For boring the seat mortises, vou use a drill extension
that passes through the bow mortises. With this method, vou
don’t need to deal with sighting lines and specified resultant
angles, and vou can modify' the number of sticks and angles
for individual chairs without drawing plans or making wig
calculations. (If vou prefer to, however, vou can bore seat and
arm mortises without using the horizontal fixtures; the seat
plan shows sighting lines and resultant sighting angles for
boring the seat mortises.

Saw the boring fixtures from 2-by-6 lumber (see fig, 8,24,
The left and right end fixtures mirror each other, because

the arm bow drops shghtly toward the back of the chair.

The back fixture is 7/16 inch lower than the end fixtures and
has a notch cut out of the post to make room for a clamp.

Making the Wedges

Windsor chairs often employ wedges to secure leg
tenons in their seat mortises and spindle tenons to
arm bows.

Make the wedges from any hard, straight-grained, dry
wood. To be effective, wedges should be shaped with a
fairly narrow included angle. A wedge 1 inch long
should be no more than 3/16 inch in thickness. The sides
of wedges must be flat, neither convex nor concave.
The width should equal the diameter of the mortises.

You can produce multiple wedges quickly with a band
saw. Saw a block at least 6 inches long to the approxi-
mate width of the wedges. Growth rings run up and
down, so that the wedges are basically flat sawn. Pencil
a line across the blank to indicate the length of the
wedges. Draw zig-zag lines representing the sides of

the wedges. Due to the saw kerf, the actual wedges will
not follow the lines. The lines indicate the angle the
wedges are sawed at. Saw the full set of wedges across
the block—be careful to leave a little connective fiber
at the ends of the wedges inside the block. When
you've finished ripsawing, saw across the block to
release the full set of wedges.

You can also shape wedges by riving out stock and
then shaving or whittling the convergent sides. It's
much easier to shape a series of wedges from the end
of a long blank than to whittle short wedges individu-
ally. Rive out a blank that is the width of the mortises.
Shave the blank to about 3/16-inch thickness. Shave a
wedge on the end of the blank, saw it loose, then
shave another wedge.

When you need wedges later to secure the sticks into
the bow, you'll make them by splitting the larger leg-
tenon wedges.
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BALK FIXTURE.

Fic. 8.24. Fixtures for boring horizontal Windsor bows. Make a
mirrored pair of side fixtures and one or two center fixtures.

Clamp the back fixture at the center rear of the seat.
The foot and base of the fixture should contact the seat.
Clamp the left and right side fixtures beside the boring
locations for the end sticks. Set the bow across the top of

the fixtures. Use a sliding bevel gauge set at 102 degrees |
to locate the placement for the back of the bow. This |
determines the back slouch angle. It's also important
that the bow is symmetrical as viewed from above, and
that the arms are in alignment when inspected from a
side view. Check the bow from a front view to be sure
that the arm splav to each side is equal. Use clamps to
secure the bow to the fixtures. So vou can replicate the
setup if 1t has to be taken apart, pencil sets of tick marks
locating the position of the bow on the fixtures and of

the fixtures on the seat.

Arranging the Sticks

Before boring anv mortises, arrange all the sticks in place
around the inside of” the bow to see how they look, If they
roll ofl” position, secure them with masking tape. Pencil small
Ns on the seat and bow indicating the boring centers. Use
vour eve and personal judgment —as a starting point, the
long back spindles on the stick Windsor here are spaced
2-1/4 inches on center, beginning 1-1/8 inches from the
seat centerline. Since the long spindles are parallel, the
spacing on the bow is the same. The armrest spindles are
spaced 2-1/2 inches on center. The arm spindles rake
forward at 87 degrees from the seat plank.

View the arrangement of the sticks from front, side, and
plan perspectives. From the front and plan view vou're
looking for symmetry. From the side view. check to see if
corresponding sticks on the two halves are in alignment.
Look too at the general appearance of the arrangement
from random perspectives. Small spacing variations can
make a great difference in the chair’s overall appearance.

When the stick placement is right. use an awl to indent
the center of each mortise on the seat and bow.




viieks avamnst the bowe to cfe
Ry il {1 (e

ment before boring mortises.

cenler merks bowe aned seal «
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Boring the Mortises

You can choose from several tpes of drills o bore the

mortises. You must be able to match the mortise diameter
to the tenons, In the photos 'm using a bit brace and L sing the boring fixture on a hent-bove low-back
powerbore bit. mainly because it accepts a standard spade-
bit extension. Other bits work fine, but findine an exten-
sion may be a problem. Remember that many auger bits
are 1/64 inch lareer than their nominal size. A hand-held
electrie drill with variable speed control can be used with

bits that won't fit a but brace.

Begin boring the arm mortises with the bit perpendicular
to the arm surlace. Alter vou've scored the perimeter, tilt
the bit so that it aims directly at the center for the corre-
sponding mortise on the seat. Check the angle by sighting
the shalt of the bit from front and side perspectives and
correct 1t if necessary. Stop boring when the lead point

begins to emerge through the botom ol the bow.

Bore the remaining bow mortises. Remove the bow from
the hxtures, and then back bore the mortises [rom the bot-

tom of the bow.

To bore the seat mortises, add an extension to the boring bit.
Use tape to make a depth gauge on the shaft. Moruse depth for
I-inch shouldered tenons is 1-1/8 inches. For straight spindles

without shouldered tenons, set the depth gauge at 1 inch.

Low-Back Bent Bow « The procedures ditler for boring
bent bows and for pieced bows for the low-back and high-

back versions.

With a bent bow. use the boring fixtures to find the place-
ment for the sticks. crest, and optional hand pieces. Plane
the common surfaces ol the crest and add-on hand pieces.
The hands are rectangular blocks of matching hardwood

and are sawed to shape after theyv are glued to the bent

bow. (The crest will be '_’,']lll“l and/or screwed to the bow

ce on e boree fixiires

after vou've fitted the spindles. Boring stick mortives with the bo:
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When the hands are in place, refit the bow to the boring

fixture to bore mortises through the bow and into the seat.

Low-Back Pieced Bow « On a low-hack with a pieced
bow. the simplest method calls for a butt joint in the middle
ol the bow (refer to fig. 8.5). Saw out the bow sections and
crest. Glue the crest above the how :r\'t'l'l.lp_ Do not contour

the bow and crest undl afier a dry Auing of the assembly

Use boring fixtures to support the bow. Bore and fit the
sticks in the arm section of” the bow and seat. (Don't glue
vel. Mortises in the crest section are blind: 1}]".\ don’t
come through the crest. Arrange stick spacing in the crest
arca. Draw verucal center lines on the face of the crest.
Use a bevel cauge to determine boring angles from the
bottom ol the bow to the seat mortises. Also gauge angles
for mortises into the seat while the bow is held in place by

the boring fixture.

Remove bow and {ixtures from the seat. Bore the seat
mortises. T'he sichting direction for the back mortises is
parallel 1o the seat centerline.

{ll;iml} the bow 1|]:\'l(l:' down to vour workbench. Bore

mortses il] the « rest arca | -H]l'll {il‘l‘l), Contow [IU' how

with a spokeshave, rasp. and sandpaper.

High-Back Pieced Bow « Saw out bow parts and crest
from l-inch-thick stock. Glue the crest to the bow. Use the
boring fixtures to locate the bow unit. Bore 5/8-inch-

diameter mortises through the bow/crest unit and into the

seat. Contour the bow.

TENONING THE STICKS

With the bow clamped to the boring fixture, measure the
distance from the seat deck to the bottom of the arm for
cach stuck. Add | inch for the bottom tenon. For short sticks,
add /4 inch to the bow thickness for the upper tenons.

You can either shave and sand the 3/8-inch tenons or cut
them with a hollow auger, On the lone. high-back sticks,
vou need to make 5/8-inch-diameter intermediate tenons in
the area where the sticks pass through the arm bow (see fig.
8.171. Determine the tenon area for each stick. Taper the
upper section of the sticks to 9/16 inch. Form the 5/8-inch
midstick tenon by careful shaving and sanding. (You can also
use the Boggs tenon former, as shown in the photo.) Hold
ofl on forming the 1/2-inch tenon at the upper end of
these sticks until vou've determined the exact placement

ol the comb.

Test fit the full assembly. Correct discrepancies in mortise
borings in the bow with a rat-tail rasp. You can also modify
the tenons, using a file or sandpaper. When the full assemblhy
fits together. pencil tick marks on the sticks, seat. and arm.

Pencil a number on each stick and its corresponding mortise.

You can glue the upper assembly without the comb, or vou

can make and fit the comb first.

ter tenons on the long
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THE ComB

Sawed from a solid timber or bent from a riving. the comb
on most stick Windsors is quite plain, although some have a
decorative outhne. For this chair I make a comb that 1s basi-

cally an elongated rectangle with a slight arch on the top.



Sizing and Positioning the Comb

The comb for the chair in the plans is designed so that the
sticks remain straight. On some stick Windsors, the comb is

shorter than the natural splav of the extended sticks and the

sticks are pulled inward, forming a “balloon-back.”™ The
placement for mortises in the comb can also be farther
apart than the natural direction of the extended sticks,
which are then pulled apart to form a fan-back.

3 #r sor 1 J. A - o vinrf I f N prag } 5ol .. th /.
Posttioning the comb,  Experiment with different heghts and spreads for the sticks.

You can saw the comb from any air-dried stock ol appro-
priate thickness. The curvature of the comb in plan view is
usually straighter (less curved) than the curvature ol the
bow, but this is a matter of preference. Draw an outline of
the curvature on the comb stock using an arced ruler or an

evenly cut thin piece of wood for a batten.

['he comb for the stick Windsor in the plans was sawed
from a 3-inch-thick curved slab of sweet birch. (The same
wood was used for the pieced arm-bow.) The sawed comb is
1-1/4 inches thick and 13-1/2 inches end to end. Size the

comb to fit the sticks on vour chair or vour design ideas.

The front of the comb is shaped with a smooth roll toward
the upper arris. Resist shaping the comb until the stick end
tenons are mortised into the base of the comb. The sawed-
out square section of the comb is useful for laving out and

boring the stick mortises. Penciling the finished outline of

the comb will give vou an idea of how it will look. Draw a

vertical centerline around the middle of” the bow,

[y moving the comb up and down on the assembled
sticks before settling on the final height. Experiment with
the spacing of the sticks, too. Clamp the comb in place
against the sticks. When vou are satisfied with the arrange-
ment of the sticks and height ol the bow, pencil centers for

the mortises and base lines for the tenons.

Draw lines across the front of the comb that indicate cen-
ters for the bored mortises, which should be parallel to the
back side of the comb. Bore the mortises horizontally or

vertically, with the comb secured in a bench vise. Be care-

ful with drill alignment. A drill with an extension s uselul.

Begin shaping the comb with a drawknife, and follow up
with a spokeshave. You can also use a rasp and sandpaper.
The comb diminishes in thickness from the base upwards.

[his is the time to do any final shaping on the arm bow.

Disassemble the bow/stick assemblh Saw the sticks to
leneth. For strength, the end sucks have tenons 1-1/2
mmches long. Tenons for the middle sticks are 1 inch long.
Tenon the end of the sticks 1/2 inch in diameter. These
tenons are shoulderless. You can shave and sand them to

size or make them with a tenon former and then shave

them to elimiate the shoulders.




lest assemble the entire upper section of the chai When
evervthing fits, saw wedge kerfs in the upper tenons ol the
short sticks. Prepare six wedges 5/8 inch wide and about |
inch long. Fvery joint should have corresponding tick

marks on both [Jii'i'i'\. H[il L\ -\hunh] also be [llll]]]rl‘l'i't]_

Assembling the Back Structure

You can choose [rom ordinary white glue. liquid hide glue.
or urethane elue. Brush glue into all the arm-bow mortises

and onto the upper tenons of the short sucks. [Don’t apply

olue to the midsection tenons on the long sticks,) Fiv all the

sticks to the arm bow,

Brush elue mnto all the seat mortises and the bottom ends off
all the sticks. Insert the sticks (with attached bow) into the

seat mortises. If the fit is tight. tap the ends with a hammer.

Be sure that the bow is level as viewed from in front. and
that 1iUs not twisted when viewed from a side. You may

have to tap the bow with a mallet.

Hammer wedges into the protruding tenons ol the short

arm sticks. "Irim flush by sawing and careful chiseling,

Brush elue on the end tenons ol the long sticks and m the
mortises in the comb. Set the comb. Check the comb for

level from a front view beftore taking a work break.

Making sure the arm bow s properly positioned, after the sticks are i fla

Check from front and side views.




FiINAL DETAILS AND FINISHING

Do some serious test sitting in vour new chair betore pro-
ceeding with a finish. You may want to change the height
or modify the seat slope by lowering the back legs.

Sanding an assembled stick chair is time consuming, due
to all the intersections and parts that vou need to work on
and around. John Brown prefinishes parts before assembly,
an excellent technique but one that requires vou to be very
careful with all the parts during assembly.

Finishing begins with careful preparation of the wood sur-
face —sanding and filling gaps and dents. Fill small dings and
gaps at joints with wood putty. Patch large gaps (at poorly fit-
ted joints] or wedge them with glued inserts. On a painted
chair, vou can use auto-body filler n any large spaces.

Welsh stick chairs and English Windsors are usually
stained and varnished, although some are painted, as
were most early American Windsors. For oil and varnish

finishes, see Chapter 6: for painting a chair, see Chapter 9.

How | Finished the High-Back Stick Windsor

Day 1. The chair in the plans combined an elm seat, birch arm/bow and comb with red oak sticks and legs. Before apply-
ing any finish materials, | sanded the entire chair with 180-grit followed by 280-grit paper and filled a few small gaps
around the joints with color-matching wood putty, which | sanded when dry.

Because the beautiful figuring in the birch was extremely light and difficult to see, | used brown aniline dye in a naptha
base to darken the wood, which gave it an interesting mottled brown appearance. With that change, the reddish cast
of the oak didn't look right, so | went over the oak with the same brown dye, highly diluted. | used a throw-away acid
brush to apply the dye, which | then went over using a rag moistened with naptha.

To deal with the elm’s high porosity, | gave the seat a coat of paste filler. When the surface clouded, | scraped off any
excess paste filler. (| did the dye work and paste filling wearing rubber gloves in a well-ventilated room.)

Day 2. Waited for the paste filler to dry.

Day 3. | sanded the seat and gave the entire chair a first coat of a natural 'Danish oil’ finish with a fairly high proportion
of varnish, wiping it on with a rag (brushing tends to lay down too much material, leading to drips and streaks).

Day 4. The chair looked good from a distance, but the surface was matted and uneven. | sanded the entire chair again,
this time using 320-grit paper. Then | wiped another coat of Danish oil over the entire chair.

Day 5. Instead of sanding, | used 0000 steel wool. This helps to even out the sheen, which tends to be different on the
various woods and around hard-to-reach areas like the base of the sticks at the bow and seat. | used compressed air to
blow off the steel-wool dust. (Lacking a compressor, you can use a wax-coated tack cloth to clean off any surface debris.)
| wiped on a third thin coat of Danish oil.

Day 6. | steel wooled again, then applied a thick coat of ordinary paste wax for floors. When the surface of the paste
wax glazed (after about ten minutes), | went over the chair with a soft clean cloth, buffing the surface to a slight shine.
Future maintenance will mainly be dusting. A few times a year I'll clean the chair with an oil-based furniture cleaner, fol-
lowed by a coat of paste wax.







Hlasic
Bow-Back Side Chair




FiG. 9.1. Plan view

Scale: 1:8

Fig. 9.2. Front view FiG. 9.3. Side view
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FiG. 9.4. Seat plan and bending form
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712 n's 14-1/8" 17-12'

Scale: 1:2

FiG. 9.5. Bamboo turnings 15/52 1-316
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MATERIALS LisT: Bow-BACK SIDE CHAIR

Number
of Pieces  Description
1 Seat plank
| Bow riving
| Leg blanks
rived or sawed
2 Left and right side
stretchers (rived
or sawed*®
1 Medial stretcher
rived or sawed*
B Spindles
2 Spindles
3 Spindles
2 Spindles
13 Wedges

Rived Green
Dimensions

Sawed

[-1/4" sq x 62+"

2-1/2" sq x 22" rived

or 2" sq x 22" sawed

2-1/2" sq x 16-1/2"
rived or
2" sq x 16-1/2" sawed

2" sq x 18" rived or
1-5/8" sq x 18" sawed

3/4" sq X 23"

3/4" sq x 22"

3/4" sq x 21"

3/4" sq x 20"

Shaved Green
Dimensions

Finish
Dimensions

2-1/4" x 18" x 18"+ 1-7/8" x 17-1/4" deep

x 17-3/4" wide
13/16" dia x 60" 3/4" dia x 60"
1-3/4" dia x 21" Refer to turning specs
on plans
1-3/4" dia x

custom [t

Refer to turning specs

1-5/16" dia x

custom fit

Refer to turning specs

9/16" > 3/8" dia 33/64" > 21/64"
9/16" = 3/8" dia 33/64" = 21/64"

9/16" > 3/8" dia 33/64" > 21/64"

9/16" > 3/8" dia 33/64" > 21/64"

As required

*Approximation only. Detailed measurements are made during assembly.

Leg Angles (in degrees from 90)
for the Bow-Back Side Chair

Front

Rear

Rake Splay
8 13 F]:
13 13 15

Sighting Resultant
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18.1

aking a traditional American Windsor chair with

hand tools requires a wide range of crafi skills and

presents ample challenges for any woodworker. The
model chair tor this tutorial, a bow-back side chair that
could have been produced about 1800, is made with a
fully saddled seat with a sculpted, pinched waist.

BerorRe You BEGIN:
A Look AT HiSTORIC STYLES
AND MATERIALS

This Windsor chair formally introduces lathe work to the
chairmaker’s workshop. A major challenge for many
novices will be the turnings. The tutorial bow-back uses a
much simpler turning style than the classical double-
baluster turnings, which are not realistic for a beginning
turner whose main goal is to make a Windsor chair. In any
case, | find that the baluster turnings often overpower the
araceful lines of the Windsor's seat and backrest, I like the
turning style used in the ttorial chair, known as “bam-
boo™ or “double bobbin,” which was introduced in the
carly 1790s. although it was not commonly produced until
later in the 1800s,
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Windsor Spindles

The spokes that support the bows of American Windsors
are known as “spindles,” not “sticks.”™ I always shave
Windsor spindles, but vou can learn to turn them with the
aid of’ a lathe steady rest. Traditional American bow-backs
were made with five to nine back spindles, more often with
an odd number like our tutorial chair with nine. English
bow-backs commonly have six or eight spindles and a fret-
worked splat mortised to the center of the bow, which
adds considerable comfort. American bow-backs with
cight spindles are less common but possibly more comfort-
able than versions with a spindle centered on the back
bow. For your first Windsor, I recommend shaving plain.
straight spindles with no bulge,

Materials

Gathering the materials for this chair can be a challenge.
While contemporary. factorv-produced Windsors are often
made from just one kind of wood. such as ash or red oak,
classic American Windsors combined a variety of materi-
als chosen for specific reasons such as bendabiliny: strength,
and weight. Because these chairs were generally painted,
no particular attention was paid to the visual blend of the
different wood species. Chairs with a natural or stained
finish can be made from a single species or a mix that is
visually compatible.

Although vou may resist the idea of painting something
that vou've made from wood, I recommend that betore
vou get started with this project vou decide in favor of
painting vour first Windsor. Most carly American
Windsors were painted, cither black or green. The tradi-
tional mix of various woods makes constructing the chair
much casier than using any single wood species. Paint ties
the chair together visually and allows vou to hide mistakes
and areas of imperfect craft work that would be difficult to
disguise on a chair with a natural finish.

Seat Planks « Lightweight and casy to carve, white pine
15 the most common choice for Windsors made in the tra-
ditional American style. Carving tulip poplar, another
good and traditional choice, is more challenging, but wulip
poplar is also considerably stronger than pine. For the seat
ol a painted chair. another possibility is basswood (also
know as linden, and “lime™ in England). These and other
species are discussed in Chapter -+,

The seat must be made from dry wood (air or kiln dried).
Pine and poplar seat planks must be at least 1-7/8 inches
thick. and 2 inches is better, especially for pine. The pat-
tern for the tutorial bow-back is 17-1/4 inches deep and
17-3/4 inches wide. It can be a single piece ol wood or
Joined. as discussed m Chapter 8 on the stick Windsor.

Fudging on the width or depth of the seat by as much as |
gmng I )

inch is acceptable and common in antique Windsors. The
pattern is for a large seat,
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Bow Riving « Wood for the 60-inch bow may be the
most difficult material to obtain. Commonly used species
are red and white oak, hickory, and ash. Bows for
Windsors that will not be painted can be made from sev-
eral other wood species, including cherry, walnut, and elm.
The bow stock must be clear and straight grained. | prefer
to make and bend Windsor bows from rived, green wood,
but you can also bend them by resawing a blank from a
pertect, air-dried board.

Turning Blanks « Short-fiber. dense wood species such
as hard (sugar) maple, birch, and beech are best: red
maple is acceptable. Turnings for chairs with a natural fin-
ish can be made from oak. ash, walnut, and cherry. Elm
and yvew are used for all parts of some English Windsors.
If vou choose o shave the legs and stretchers, use oak, ash,
or hickory.

Turning blanks can be rived or sawed. Turning green
wood is a great pleasure. but remember that tenons on
turned stock must be thoroughly dry before final sizing
and assembly. Keeping green blanks for turning presents
several challenges. while air-dried stock keeps indefinitely.

Spindles « Red and white oak. ash. and hickory are the
preferred woods. Straight-grained elm and fruitwood
blanks (which must be sawed) are also suitable.

Wedges - 'T'his chair uses lifteen wedges. sawed or rived
from any straight-grained hardwood.

PREPARING THE SEAT BLANK

I prefer to begin making a Windsor by working on the
seat. the foundation for the chair. Work begins by tracing
the seat pattern, then boring mortises in the flat seat blank
tor the bow ends and spindle mortises, using sight lines
and resultant angles. (These terms are explained in
Chapter 8.) You can mstead bore the spindle mortises after
saddling and getting the back bow secured in place. as vou
did with the stuck Windsor.

Prepare the seat blank as explained in Chapter 8 on the
stick Windsor, For the American bow-back Windsor, the
grain runs front to back. Orient the end-grain like arches.

so that most saddling will be crossing the growth rings.

Trace the outline of the seat pattern on the seat blank
refer to fig. 9.4 Draw the deck and the centerline. The
deck is 1-7/8 inches wide directly across from the bow
mortises and 1-3/8 inches wide from the second spindle to
the center,

With an awl. mark boring centers for the bow ends.
spindles. and depth gauges. Mortises on the deck are 2
inches on center. Spindle mortises are 7/8 inch from the
rear edge ol the seat. Bow mortises are 153/16 inch from
the edge.

Use a straightedge to draw sighting lines from the mortise

centers to the sighting points at the front edge of the seat.



ure 9.4, then draicing the

w from the seal plan

Copv the mortise diameter and resultant angles from the

plan to each boring center on the seat blank.

Boring the Bow Mortises

The tools _\'nuhll need are
» 2 bar clamps
* Protractor (cheap plastic
o Shding bevel gauge
e Tryv square
¢ Bit brace
e 3/8-inch auger bit
¢ |/2-inch auger bit
¢ Pencil
¢ 2linch ruler

Clamp the seat plank over a corner of’ the workbench,
with the deck section directed out. You'll bore the bow
mortises first, 3/8 inch in diameter, later to be reamed to
3/4 inch at the deck.

Boring the bow and spindle mortises is exactly like boring
lee mortises i the suck Windsor, Use the 3/8-inch auger
bit to bore the two 3/4-inch-deep depth gauges toward the
rear of the seat. and bore the spindle mortises with a stan-

dard 1/2-inch-diameter auger bit to a depth of" I inch.

SADDLING THE SEAT

Saddling this classic American Windsor seat 1s a major
production. At Country Workshops™ Windsor chairmaking

classes we devote a full dav to this task. Although the

i - -

Prebo

maortises after the bowe wy filted fo the seal.

Te mortises i the deck— one i You can also bore these

1o the sfir

process is similar to that for a stick Windsor, the saddling 1s
deeper and the contours more complex. ((The depth
cauges are 3/4 inch, but vou can saddle deeper. especially
with poplar or the harder woods.) The configuration of a
classic American Windsor seat mav be described as a shal-
low, triangular hollow originating at the peak of the pom-
mel. with no center ridge. (The center-ridge pattern from
the stick Windsor can also be used, but it is less common
on carly American Windsors.) The pinched waist at the
sides of the seat, traditional but not required, adds visual
punch to the chair. On old chairs, the shape and degree of

this cutout vary.

Adze Work and Inshaving

The l!bl]l\ _\tlll-” ]II‘['ll dare

« Hollowing adze o | 2-inch ruler

¢ [nshave * Round-bottom plane (optional
o Travisher e Scraper (optional

e 2banch ruler * Sandpaper
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FiG. 9.6. Layout r —— = -
of the bow-back ' S - ]
Windsor seat, [ =
with adze zone / £ IZ CLEARAMCE
in center.

Shaded area |
indicates depth
at different
points.

ZERO POINT
PINCHED WAIST

FiG. 9.7. Layout for front
and flanks of the seat

Adzimg the seat iy basically the same ay doing the stick TVindsor seat,

although

he outline of the adze zone differs si

FiG. 9.8. Shaded areas
indicate depth of
saddling.

The adze zone for this seat resembles an avocado pit (see
fig. 9.6). Adze toward a medial centerline across the seat.
The front of the adze zone is at a verv shallow slope. The
concave slope from the nine o'clock to three o’clock posi-
tions blends into the bottom of the “pond” the center
area of the avocado pit. If vou have adequate control, vou
can enlarge the adze zone to within 1/2 inch of the deck.

When adzing is finished, saw the outline for the front half
of the seat. Do not saw the outline behind the spindle deck
at this ume.

Saddling continues with an inshave. Referring to figure 9.7,
pencil saddle line #1 on the sawed outline around the front
half of the seat. The slope approaching the peak of the
pommel and the deck corners should be very gradual. The
rest of saddle line #1 is 1/2 inch below the plank surface.

Use an nshave to hollow the entire saddle area, except the
peak of the pommel (fig. 9.8). The flanks along the front of Drawcing saddle line #1 a hall” inch belote the arris around the front flanks
the seat are inshaved straight in from saddle line #1. The of the seat

center arca of each flank is 1/2 inch deep. Blend the

flanks into the adzed cavity. Enlarge the back of the adzed

cavity to the line defining the spindle deck. There should
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Fic. 9.9. Details for
blending the flanks into
the saddled cavity

be a distinet, but subtle, concave dish dropping from the

peak of the pommel.

Referring to figure 9.9, draw saddle line #2 on the sawed
outline around the front of the seat. dropping down an
additional 1/4 inch from saddle line #1 (3/4 inch from the
original seat plank surtace), Mammtaimn zero [minh at the
pommel peak and corners of the spindle deck. Draw saddle

(areed

line #3 on the upper surface along the flanks ol the seat

front. The maximum width 1s 2-1/2 inches from the arris.

As vou now remove wood between saddle lines #2 and #3, . . . .
: £ S . Smooth out the concave dish behind the pommel with a
do not cut straight across from the hines, This area s . . . . _
. . ; : ; s travisher (hollowing shavel. You can also use the travisher
shichtly convex in section. Blend the arca along line #3 .
dal []Il‘ Illllt']} -tt'l‘pt'l' Concave tl!'l J}) ]11‘|t|\\ [IU' 4[]]“{“{‘ (|1't'l\.

into the general cavity with a drawknife or flat spokeshave.

A slicing action allows the travisher to take a ughter cut

than the sweep ol the blade. Some Windsor chairmakers
also use a round-bottom plane in this area below the spin-
dle deck. The arris separating the spindle deck and the
concave drop-oft into the saddle area should be crisp and
well defined (see fig. 9,100, If necessary. clean up this edge
by sanding the saddle drop-oft. The drop-oft angle should
be about 45 degrees (i 1t's too steep, the edge of the gutter

will be extremely fragile

Continue by finishing the contours of’ the entire upper sur-

face. Do as much as possible with the inshave. Don’t cut o ¢ GUTE
; y ; 2 FiG. 9.10. Section view o Wi

too deeply into the seat surface  vou must maintain ade-

. R of spindle deck, gutter, SPINDLE —r™
o mortises. Lots ol shcing and and concave drop-off OECK m\»,-_u\\

skewing action is required for this process. Check for high into the saddled area

quate thickness for the |

points and lumps with a low raking hight and vour fingers.
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Once the cavity is down to specs, leave it. You can fill in
accidents later, before vou paint the chair.

Finish saddling the cavity with a curved scraper and sandpaper.

Carving the gutter, continually wiggling the gouge left and right while advanc

g in small mcrements

Carving the Gutter

The gutter between the spindle deck and saddled seat area
is an option. (A poorly carved gutter is very visible on an
otherwise nicely saddled seat.] Begin by penciling a series
of marks 3/16 inch in from the spindle-deck arris.
Connect the pencil marks with a light, fine line.

To carve the gutter, vou'll use a very sharp, deeply fluted
1/4- to 5/16-inch gouge——a number 11 sweep straight
gouge 1s about right. Instead of pushing the gouge straight
into the cut, wiggle it from side to side, moving forward
about 1/16 inch for each wiggle. (This prevents grain

tearout, which can be a disaster.

Cut the gutter in three stages (fig. 9.11). First, cut down the
center of the channel, without contacting either side out-

line fa) . Next. cut to one of the side outlines, always being

Fic. 9.11. Carving the a " GRAIN DIRECTION

optional gutter:

a, gouge the center

section of the outline;

b, gouge into ascend-

ing grain on the sad-

dled side of the gutter;

¢, gouge ascending

grain on the deck side b
of the gutter.

SADDLE DROP-OFF
DECK
EXIETING
¢ ARRIS
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careful to proceed into ascending wood fiber (h). Last, cut

the other edge, working in the opposite direction (c).

After gouging, touch up the gutter with a rolled edge of
sandpaper, using a very light touch. Be careful to maintain
a crisp arris at the saddle drop-oft.

Sawing and Shaping
the Seat Bottom

The tools you'll need are a turning-bow saw, electric saber
saw or band saw, a drawknife, and a spokeshave.

You'll shape the bottom side of the seat with a drawknite
and spokeshave. The pinched waist and zero points at the
spindle deck corners require an extra bit of attention.

Saw the outline of the seat behind the spindle deck. (If
vou're adding a tail brace, this is the time to saw that as
well; see the sidebar “Bow-Back Style Options™ later in
this chapter.) It you're using a band saw, tilt the table 8 to
10 degrees. If vou're sawing by hand. cut perpendicular o
the tlat bottom surface of the seat.

Referring to ficure 9.12a. draw bottom line #1 along the
front of the seat | inch in from the arris, closing in to zero
at the spindle-deck corners. Draw line #2 around the back
of the seat 1/2 inch in from the arris. fairing the hine o

I /4 inch from the arris at the deck center corners.
Referring to figure 9.12b, draw edge line #3 around the
edge of the seat 7/8 inch above the arris at the botom of
the plank, curving up to zero at the corners of the spindle
deck. Draw edge line #4 around the back of the seat at an

even 7/8 inch above the bottom arris.

FiG. 9.12. Layout for initial
drawknife work on the
bottom of the seat

| |
! i
AJ | BOTTOM LIME. .”

\ 4 Borom LINE |
\ —

\ *2 ~)

i 7
\EDGE LINE #4

Set the seat on edee in a bench vise, with the long grain in
line with the bench. Basically, vou will be connecting edge
lines #3 and #4 on the sides of the seat with lines #1 and
#2 on the bottom. With the drawknife bevel up. start by

shaving the high point of the seat flanks at the front half

of the chair, Take special care at the beginning not to split
oft a chunk of wood with descending grain. Test the grain

direction by taking light cuts before getting aggressive.



Fxtreme slicing and skewing

to shave the end grain on the bottom of

with the dratcknife bevel facing up

wito the curve.

indli dseen

hed waist by taking a slicing cut while rotating

L cutting from opposing high points of the curve.

fte dre .‘I.'H.’.u'e hevel dowen. 1' !r.’-‘ta eeeral dowenhull

the sea. f,

e Bl

frasses

Gradually shave into the end grain at the front of the seat.
Use exaggerated skewing and shicing. 1 pull the drawknife
downward with more sideways slicing than forward cutting

with cach stroke.

Use the drawknile bevel down when shaving into the con-
cave curve of the pinched waist, cutting downhill from the
flank and from the deck corner. Alternate cuts meet at the
bottom of the curve, Here vou combine a hingelike wrist
action with slicing — there 1s no room to skew. Some
Windsor chairmakers consider this rasp work, but vou can
learn to cut this curve with a drawknife.

Reposition the seat in the vise as necessary. The vise jaws
should contact only the flat deck and bottom of the seat.
Shaping the arca around the back of the seat is straightfor-

ward slice and skew drawknife work, bevel up again.

Shaving the second chamfer, the next stage in shaping the
bottom, is optional. It gives the seat a light, graceful
appearance. If vou choose to do this, referring to ligure
9.13, draw line #5 on the front half of the bottom 1 inch
m {rom bottom hine #1. Draw line #6 on the back halt of
the bottom 1/2 inch in from Iine #2. Draw lines #7 and
#8 on the side ol the seat 1/2 mmch above the bottom arris.
Line #7 comes to a new zero point at the bottom ol the
pimched waist. This second chamter around the bottom s
drawknifed exactly like the first chamfer. Remember o
work from casy-shaving long grain into the challenging

end grain. Shice and skew as alwayvs,

Fig. 9.13. The second
stage of drawknifing
the seat bottom

Smooth the drawknifed chamfers with a spokeshave. You
can blend the chamfters together into a continuous curve
or leave a distinet arris between them.

Completing the Seat

At this stage the upper half of the front edge of the seat is
stll perpendicular to the original plank. The front edge
and pommel are now canted inwards at a pleasing angle.
This areais all end gram. Use a spokeshave, taking rather
long, skewing strokes from either side of the pommel.
Leave a narrow band of unshaved wood on the edge
between the upper scat and the .‘-ll.‘i}!l'll bottom.
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Bow-Back Style Options

One fascinating aspect of traditional Windsors is that there are so many variations. For the tutorial bow-back, some pos-
sibilities include adding a tail brace, shaping the bow in a D-section, changing the spindle profile, and adding armrests.

A tail brace at the back of the seat stiffens the back support system and adds two extra spindles. In my opinion, a tail
brace does not necessarily add to the chair's life, for the stiffer back support has considerably less give than a standard
bow-back’s; stress on the back is transferred to the joinery, rather than being distributed throughout the spindles. A tail-
braced bow-back may also prove less comfortable than the standard chair, which has a bit of spring when you lean into
the back. On the plus side, tail braces are fun to make and add an attractive element to the chair. An antique Windsor
with a tail brace is always more valuable than the plainer version.

Making a tail brace is not difficult. Saw the tail-brace outline when
you cut out the back of the seat (refer to the figure). Shape the tail
with a drawknife and a sharp paring chisel. Determine the lengths
of the two extra spindles after you make and fit the spindle array
across the back. Bore the 5/16-inch bow mortises and the 1/2-inch
seat mortises with the spindle/bow assembly in place.

Some bow-back Windsors have bows shaped with a D-section—
the bow presents a flat face against the sitter's back. The flat of the
"D,” modestly decorated with two continuous beads made from
a simple scratch stock, adds some comfort to the chair and
enlarges the boring area for the upper ends of the spindles. To Z —T %
make the D-section, you leave the two front corners of the shaved A

3" CHAMFER

bow square, instead of chamfering them to form an octagon. /  SDEVIEW

Scratch the decorative beads before gluing the bow/spindle
assembly. (To make a scratch-beading tool, see the sidebar in
Chapter 2)) | locate both beads 5/32 inch from the edges of the
bow face. Cut the bead in several passes, making sure to main-
tain contact between the center of the fence and the bow . Fiber
runout on the surface of the bow will tend to push the fence away
from the bow, especially when scratch beading a coarse wood
like oak.

BOTTOM VIEW

The spindles on fancy bow-backs are often made with a row of

decorative bamboo nodes or with a bulge in the center. This bulge can be a gradual swelling or almost bulbous, and
as much as 3/4 inch in diameter. Spindles with a bulge are much harder to make than the plain-vanilla straight spindles
of the tutorial chair. You must take care to make the swellings consistent in diameter and in vertical placement on the
set of spindles.

Spindle specifications for the bow-back in the plans are quite thin. You can enlarge the base of the spindles to 9/16 inch
in diameter and the tip ends to 3/8 inch. However, since boring 3/8-inch mortises in a 3/4-inch bow is risky, if you decide
to enlarge the spindle ends, | suggest you also enlarge the diameter of the bow from 3/4 inch to 7/8 inch. With the
heavier bow, the chair will appear a little heavier, and there will be more chance of a bending failure.

Though rare, bow-backs with armrests can be quite handsome. The armrests are usually carved with a graceful curve
and a scroll at the handholds, their extended ends supported by a turned arm support similar to the ones used for other
Windsor armchairs, with one or two short spindles added to each side. The back end of the armrest terminates in a
tenon, fitted to a mortise in the back bow (not a particularly strong joint).




Take the seat out of the beneh vise and examine its front
edee. The narrow band ol unshaved wood provides an
opportunity to do some final shaping on the upper front
cdee ol the seat. First. check the two halves ol the seat for
symmetry. Make corrections as necessary with a spokeshave.
You can also make variations on the seat stvle at this point.
For example. vou can modifv the saddle curves from the
pommel, lower the flanks on either side of” the pommel. and
roll the front edge or shape it with a distinet, jazzy arris.
The final step is spokeshaving a 1/ 4-inch-wide chamlfer
across the back arris of the deck. A faney option is goug-
ing a rear-deck gutter mto this chamfer.

Chamfering the back edge of the deck with a spokeshaze

MAKING THE Bow AND SPINDLES

The spindles are the casiest part of” the chair to make. but
crafting a fine set of spindles requires care and atention.
Make several extras, in case some curl during kiln drving

and so that vou can reject poorly shaped spindles.

Riving, Sawing, and Shaving

Rive blanks for the bow and spindles from clear, straight-
erained white or red oak. ash, or hickorv. in exactly the
way parts were rived for the ladder-back (see Chapter 5.

You may also saw bows and spindle blanks from clear,
air-dry lumber, a useful alternative il appropriate riving
species aren’t native to your area. An all-elm Windsor will
also require using sawed parts — a handsome, underused
ring-porous hardwood with excellent bendability, elm is
known for resisting attempts at riving.

Grain runout tor sawed blanks should be less than T lateral
inch to 24 lincal inches, Bow and spindle blanks can be
sawed at an angle o the edge of the board. Follow the
fiber direction. not the milled edge of the board. Deter-
mining grain runout on the side of” a board is difticult.
Test sawed blanks by trving to break them before
proceeding with shaping. bending. and other details,
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Fic. 9.14. Gauge for shaping green bows and spindles

Make a bow-and-spindle gauge (sce fig. 9.4, Cut 9/16-
inch and 3/8-inch spindle notches from the corners ol a
hardwood scrap about 6 inches long. Cut a 13716 inch-
notch for the bow from a third corner. Mechanic’s open-

end wrenches can also be used for sizing gauges.

Shave green spindles into square sections, 9/16 inch on
cach side. Saw the square-section spindles to the lengths
in the materials list. Taper the upper third ol each spindle
1o 3/8-inch square section. Use a spokeshave o shave

the spindles into octagons. Put the spindle blanks in a kiln
or other warm place for thorough drying. (You can weigh
the entire set. and then track the descending weight until
it stabilizes.

Trim the bow blank to 60 inches. Shave, saw, and/or plane
the bow blank to a 13/ 16-inch square section. While the
bow is square, taper the ends from 13/16 to 3/8 inch. The
length of the taper depends on the included angle ol your
reamer: With an 8-degree reamer. the taper begins 3-3/16
inches from end: with a 10-degree reamer, 2-7/8 inches
from the end; with a 12-degree reamer, 2-1/16 inches from
the end. [ prefer a reamer with an 8-degree included angle,
but use what vou can get, Careful fitting is more important

than the actual angle.

Shape the entire bow to an octagon, taking care to main-
tain an even thickness from end to end. Use a sharp spoke-
shave, and wy o avoid fiber tearout. A small amount of
arain runout along the length is acceptable. You can steam
the bow as an octagonal or round section. Octagons are
less likely to have tension failures since stress on the outside
ol the bend is spread over a greater arca. But rounding an
octagon after it is bent is more ume consuming than
rounding a bow when it is a straight blank.

Making the Bending Form

Copy the bow bending pattern from figure 9.4 onto a
picce of 3/4-inch plywood (or several pieces b necessary,
Note the reverse curves at the botom ol the form. Bow-
backs with this detail are sometimes called “loop-backs.”

Use a bow saw. saber saw, or band saw to cut out the form.

Screw hardwood extension boards onto the back side of
the plywood form. One extension board 1s screwed to the
base of the plywood form. The extension boards should
extend past the plywood form by +1o 5 inches. In order 1o
secure the steamed, bent bow to the extension boards with
|)t‘_£_{.\ ;m(t \\':'{12:'.\, bore [)l‘_*_{' }]lllt‘.\ 2 mches on center fl'nm
the curved bending form. Make hardwood pegs and
wedges as determined by the width of the bow and

distance to the peg holes,
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Bending this bow does not usually require use of bending straps. The wedges
at the bottom of the form are driven in_from belowe. The pegs and wedges at
three and nine o'clock can be removed immediately after bendmg if there iy no

spring-back from the form.

Bending the Bow

Before putting vour bow in the stcamer, pencil a centerline
arrow indicating the direction of bend. The bend 1s usu-
ally with the growth rings, but it can be changed if the
bow blank has a natural curve in another plane. Tie a
string tail to one end of the bow. Steam bows made from
green wood tor about forty-five minutes. Double the tme
tor air-dry bows made from rivings or lumber,

Bending the American Windsor bow is exactly the same as
bending a stick Windsor bow. explained in Chapter 8.

A Note to Novice Turners

Learning to use a wood lathe is a specialized skill. If
vou're a novice at turning, vou'll save vourself a lot of
time and effort by getting some instruction from an
accomplished turner rather than tryving to learn on vour
own. The Bibliographv also hsts several excellent books
tor novice and intermediate turners. Here T introduce
only the basics of spindle turning and explain details

that relate to Windsor turnings.
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INTRODUCTION TO LATHE WORK

Although vou can fit the bow and spindles to the seat at this
point, I prefer to turn the legs and swretchers and assemble
the stool section first. 1ike to see the bow in place on the
stool when [ fit the l;lpt‘l't'(i bow ends to the seat mortises. |
turn and fit the leg tenons to the seat betore turning the leg
stretchers, because a shght error in boring and reaming the
angles of” the tapered leg mortises will cause a significant

variation in the stretchers’ required lengths,

For legs and stretchers. I use uniform specifications for
green or dry stock, which are never combined in one set of
turnings. Shight differences in dimension of’ drv and green
wood are insignificant, (All assembly will be with dry
wood.) You also may use rived or sawed blanks. Sawed
turning blanks are fine if” fiber runout is within conserva-
tive hmits. When wurnings are not especially thin, vou can
use sawed blanks with up o -inch lateral fiber runout
over 19 to 20 inches, the approximate length of the legs.
Rived or sawed turning blanks must be made from sound,
good-quality wood. Reject blanks with cracks or decay.
Nothing larger than pin knots is acceptable.

Dimensions for the turning blanks are on the materials list
at the beginning of” the chapter. Sawed wrning blanks for
legs and side stretchers should be 2 inches square. Rived

turning blanks must be large enough to turn a 1-3/4-inch
cvlinder at the major diameter, 12 inches below the tenon

end of the legs.

Turning Tools and Equipment

For Windsor turnings vou need only a few tools (see fig,
9.15) and a basic lathe — you can use a spring-pole lathe
see Chapter 21) as well as one driven by an electric motor.
You mav also opt to shave the legs and stretchers with a

drawknife.
The tools vou'll need are

o Full-face shield » Sandpaper

I 80, 120, 180 arits
¢ ‘Turning pattern

transterred 1o a o Anl

flat stick or card
¢ Hammer
¢ | or 2 roughing . : :
= s * | to 5 outside calipers
couges (3/4 1o 2 inch ; =
3 to 5 inches
s Parting ool
: : o Ruler
1/8 1w 1/4 inch
! ’ e Pencil
o Skew chisel

3/4 1w 1-1/4 inch e Shavinge horse and drawknile

¢ Dust mask (for sanding

Opuional tools and equipment include
¢ Diamond-point scraper ® Spindle gouge (1/2 inch
s 24-inch wol rest o Salety glasses

e Live center on lathe tail stock




ROUGHING
GOUGE

PARTING TOOL
(¥’ DIAMOND)

SKEW CHISEL
i'\Oh‘a\L SECTION)

DIAMOND - POINT
SCRAPER

SPINDLE GOUGE.
(FINGERNAIL GRIND)

FiG. 9.15. Basic tools for Windsor turnings, with section view of
each shaded: a, 3/4- to 2-inch roughing gouge; b, 1/8- to 3/16-
inch diamond-section parting tool; ¢, 3/4- to1-inch oval-section
skew chisel; d, 1/2- to 3/4-inch diamond-point scraper; e, 1/2-inch
spindle gouge with fingernail grind

You'll need the full-face shield for the inital turning from
shaved octagonal stock to a evlinder. This is the roughest
part of a turning operation, when a spinning blank might
fly off the centers, or when vou could lose control of a cut-
ting tool. When the blank is a cvlinder, most turners substi-
tute safety glasses for the full- face shield, which tends to
collect dust and reflect light with a bothersome glare.

The safest and easiest to use of all lathe tools, roughing
gouges are long, square-nosed gouges for turning rived or
octagonal blanks into cvlinders, and for doing simple
_shaping work. A roughing gouge won't produce a glassy
smooth surface. but you can use it for all of the contours
of the bamboo turnings used on this bow-back Windsor.
Ideally. vou should have two of these tools, the larger
1-1/2 10 2 inches wide and a smaller 3/4- to l-inch
version. You can look forward 1o achieving good results
with vour roughing gouge after only a little practice.

Yarting tools cut a narrow groove in a turning to a prede-
termined diameter, which is gauged with outside calipers.
These grooves are used as location and diameter bench-
marks for shaping contours. A standard parting tool has
opposing symmetrical bevels ground straight across the
width of the blade that converge at its center. A 3/16- or
I /8-inch diamond-section parting tool is my choice for
parting to dimensions on chair parts.

I recommend an oval-section skew chisel with a l-inch
blade for cutting V-shaped bamboo nodes in the turnings.
Capable of leaving a glassy smooth surface and highly
adaptable. skew chisels are also the most challenging of all
spindle-turning tools. In unskilled hands. they will unex-
pectedly catch and dig into a turning. ruining the surface.

Skews have opposing symmetrical bevels ground at an
angle across the width of the blade. Those with oval-sec-
tion blades are much easier to use than the traditional,
flat-sectioned blades, although sharpening is a bit tricky.

If you're a novice, you may choose to use a diamond-point
scraper (sometimes called a beading and parting tool)
instead of a skew chisel for cutting the bamboo nodes.
This is a “cheater technique” for making acceptable bam-
boo nodes without having to wrestle with a skew chisel.

A spindle gouge with a fingernail grind can be used for
finish cuts of bamboo turnings. 1t's the preferred tool for
cutting the beads and coves of more complex patterns,
such as the American Windsor double baluster, and the
traditional English bead. cove, and ring turnings.

Standard tool rests for spindle turning are 7 to 10 inches
long. A 24-inch tool rest. available for some lathes, allows
vou to work along the full length of a turned leg or

stretcher. As they're expensive to buy, vou may choose to
make one from hardwood and a steel strip (see fig 9.16).

Fic. 9.16. Section
view of a shop-made
tool rest used for
Windsor turnings.

It should be 22 to
24 inches long;
adjust dimensions
to your lathe.

— @— LATHE CENTERS
I
STEEL TOOL GUIPE

WOOD RISER (SCRENED TO BASE )

R 7] - STEEL LATHE
’ 7 BED

WOOD RETAINER
CAPTURED HEX BOLT (mare TWO)
Turning tools made from “high-speed steel”™ hold an edge
much longer than the older carbon-steel tools. Turning
tools must be kept sharp. You should resharpen at least
once in a half-day session at the lathe. Edge geometry is
more important than the included angle of the bevels (see
Chapter 3).

Sawing and Shaving the
Turning Blanks into Octagons

Saw four leg blanks 1 to 2 inches longer than their trim
length. You need some extra bobbin wood at the drive, or
spur, center at the lathe head stock. A bobbin at the tail
end isn’t necessary, if the tail stock has a pointed, live cen-
ter. The length of front and back turned legs is 19-1/2
inches. After the chair is assembled, the foot end of the
legs will be trimmed ofl, so you needn’t be concerned

about indentions from center points and spur drives.

Draw an X connecting opposite corners on both ends of
the blanks. Use an awl and hammer to punch an indention
at each X intersection.

Use a drawknife to shave the blanks into octagons. On

sawed turning blanks with moderate grain runout you will
D,
€

usually be able to drawknife in one direction only. Perfect

octagons aren’t required.

183



Lathe Work: Shaping Cylinders

If vour lathe tail stock has a dead center (a center without
bearings). squirt some motor oil on the tail-stock end of
each blank. Secure the blank between the drive and tail-
stock centers, Tighten the tail stock enough to prevent
loosening and vibration, but not so tight as to cause undue
friction. The spurs of the drive center will enter the wood
as vou tighten the tail stock.

Adjust the tool rest so that the turning blank barely clears
it when vou rotate the stock by hand (see hig. 9.17).
Although this is a matter of personal preference, 1 choose
to position the ool rest slightly higher than the lathe cen-
ters. with both ends extending past the segment 1o be
turned. (Its critical that turning tools contact the tool rest
whenever vou're making anv kind ol cut.

Fic. 9.17. —
How a LATHE CENTERS
roughing SADE VIEW oF

gouge cuts. CEAleE

The hollow-

T TATE
ground bevel f P :;co: ROTATIN
should rub AGON
agai!ﬂst the ™
turning S
wood.

Adjust a pair of outside calipers to 1-3/4 inches. the major
diameter of the bamboo leg turnings. For a test run to
make sure that the blank clears the ool rest, and that the
centers are properly engaged, set the lathe speed at a low
rpm. put on a full-face shield, stand to the side of the
lathe, and turn on the lathe switch. Allow the blank to spin
for a few moments, then turn ofl’ the motor,

Stand directly in front of the lathe, with legs spread
slightly in a secure stance. Set the roughing gouge on the
ool rest. perpendicular to the turning blank and 1 inch
inboard from its end. With vour left hand. rotate the wrn-
ing blank toward the cutting edge of the gouge. Lower the
handle end of the roughing gouge to an angle where the
beveled edge cannot possibly cut into the wood. Then
slowly raise the handle, so that the edge lowers into the
rotating wood. Observe the relationship of the gouge bevel
and its edge to the rotating blank. For effective cutting vou
should use the steepest possible handle angle where the
edge can cut. At this angle, a properly sharpened gouge
will make a shearing cut. It the tool is positioned closer 1o
horizontal. you will make scraping cuts, which require less
skill than shearing but result in much rougher surfaces. It
the tool position is correct, vou will take some light cuts
while turning the blank by hand.

Retract the gouge and turn on the motor. Hold the gouge
at a steep angle, where it can’t cut into the blank. Your
richt hand holds the handle end of” the roughing gouge,
Your left hand secures the gouge against the ol rest using
an underhand grip, with vour thumb on top of the gouge.
Gradually lower the gouge by raising the end of the
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handle. The gouge bevel will begin to bump into the
uneven rotating blank. Find the steepest gouge angle where
cutting begins, Besides finding the angle. vou will also need
to adjust the fore and aft placement of” the gouge.

As vou work, watch the far side of” the blank. not vour
turning tool. The rough blank will appear as a ghost
image until vou have turned a evlinder. From then on. the
far side of the wrning is where you see the profile that
_\'l}ll‘i'l‘ l‘llllin_L{,

Use very gentle tool pressure until the blank is turned fully
round. Continually move the roughing gouge left and right
along the tool rest, so that a large section of the blank is
turned into a cylindrical shape. Be sure to keep the gouge
perpendicular to the tirning stock.

Stop the lathe when the blank has been wurned into a
evlinder. It you have a short tool rest, reposition it to
round the next section of the blank. I vou have a 24-inch
tool rest. move it closer to the newly turned evlinder.

Detailing the Bamboo Turning

As the blank is turning, pencil a ring at the major diameter
of the leg (see fig. 9.5, This is the lower bamboo node. Use
a pencil directy off’ the pattern. Be sure to leave at least |

inch ol extra bobbin wood at the drive end of the turning,

Adjust the outside calipers to 1-3/4 inch. To cut a sizing
groove at the major diameter, hold the parting tool in vour
right hand and the calipers in vour left at the far side of
the revolving blank. Gradually move the partng tool
straight into the revolving evlinder. It's important to hold
both the parting tool and the calipers perpendicular o the
turning blank. Stop parting when vou can case the calipers

across the parted groove,

You can part one or two additional sizing grooves to the
major diameter. or simply eveball the diameter from the
first groove. The turning descends in size on both sides of
the major diameter.

Reset the calipers to 1-1/2 inches, the diameter at the
upper bamboo node. Iff vou have several calipers, set them
to the other dimensions of the turning. (1 have a row of
nails on the wall above myv lathe where I hang calipers for
a rning pattern in a sequence. |

Pencil a ring for the upper bamboo node. Part a sizing
groove 1-1/2 inches in diameter. Turn the tenon end of
the leg to this diameter,

Use the roughing gouge (and other turning wols) by cut-
ting downhill from the major diameter. When vou cut
toward a small diameter, the gouge cuts into ascending
fiber: you won't get tearouts. It vou cut uphill into a larger
diameter, the result tends to be rough. and vou risk an
unexpected dig in the descending fiber.

The bamboo trning pattern appears simple and in fact
requires less turning skill than concentration on the shapes
coming ofl’ the lathe. The profile of the center section



between the major diameter and upper bamboo node

resembles a heavy cable that is given a litde slack. The sec-
tion immediately above the upper bamboo node mimics
the profile of a nuclear cooling tower. The sides ol the
tapered tenon must be straight. The most difficult part of
the turning is the section below the major diameter, which

ix shaped in a subtle S-curve.

You're now ready to shape the center section of the leg.
Position the tool rest as close as possible to the turning. If

vou have a short tool rest, locate it to work this full arca.

You can part a -3/ 16-inch sizing groove m the middle of
the center section. or simply check with calipers as the
shape takes form. Use the roughing gouge 1o cut downhill
from the major diameter and from the upper bamboo
nodes. The middle area ol the center section has a very

shallow curvature.

Part a I-inch-diameter groove at the base of the tapered
tenon. Part the small end of the taper to match the reamer
that vou'll use tor the lee mortses in the seat. To determine
the correct size, mark the point on vour reamer where it is
I inch wide: measure 2 inches toward the small end of the
reamer, and measure the width of the reamer at this loca-
ton. If' the meluded angle of the reamer 1s 10 deerees. the

small end of” the tapered tenon is 21/32 inch in diameter.

Lurn the cooling tower and tapered tenon at the upper
end ol the leg with the roughing gouge. If vou're an expe-
rienced turner, finmsh these cuts with a skew chisel. Noviee

turners should finish by sanding,

Dealing with Lathe Chatter

hnical problem that you're likely to

The ma

> while turning the legs is called harmonic vibra-

tion, also known as lathe chatter. The result is a rip-

attern on the surface of your turnings. You can
|

o eliminate this problem.

take several steg

® Try changing the turning speed. Many lathes

produce excessive vibration at particular spee

to minimize vibration is dis-

Fine-tuning
cussed in the turning books listed in the

Bibliography

® Be sure to grind your turning tools with proper
bevel geometry and keep them very sharp.

Roughing and spindle iges should have hol-

ground bevels

* Until you're an expert, take your time and turn

ould ride against

e bevel

with a light touch.

the

otating wood as you cut

endicu

* Keep roughing and spindle gouges pe

lar to the turning stock. If you hold the gouge at

an m\glc?, the heel of the bevel ¢ ~k ot
a slightly different diameter than the area actu-
ally being cut. This can t atter pattern, |
which is -ult to stop. Vibration begets more I
vibration
® Turn thick tions tir and work from the cen-
ter to the ends of the turning
* Try using your left hand as a damper. This may
seem dangerous, but it 1s an
practice. Be sure your arm or
t an exposed drive belt or pulle
wearing a long-sleeved shirt, button the cuff
Your right hand grasps the tool handle in the

usual manner. Po

on your left hand over the

turning, with your fingers just brushing the far

fthe

thumb over the turning and onto the top

eft thumb should be

side of the spinning blank. Extend your left l
tool being used. (Your ‘

directly above the tool rest.)

* You can often eliminate harmonic vibration
problems with very thin turnings by using a
steady rest. The Lathe Book, by Ernie Conover,

includes plans and a detailed text on making an

excellent version

I'he upper end of the turning requires a bamboo node at

the minor diameter and a scored line at the base ol the
tapered tenon. I vou have the turning skills. do these now.
without movine the tool rest. Iff vou're a novice, relocate the

tool rest to the lower end ol the turning. You can practice



cutting bamboo nodes using a skew near the bottom ol the

]'"-1 betore l'llllil]: l|u‘ S-curve below the m.l_im' diameter,

l'o cut the nodes with the skew chisel. hold the tool
upright. on its flat edge, so that the long point leads into
the turning. Push forward directly into the turning. This
will make a scoring ring. Reposition the point about 3/32
inch to the right of the scored ring. Swing the handle of
the skew to the right, unul the night bevel s directed
toward the scored |i|1-_;. Push the ]mim of the skew mto the
wood, keeping the right bevel ina consistent line toward
the scored ring. Reposition the skew to the left and repeat

the previous cut in a mirror image.

You should now have a cleanly cut bamboo node. ideally
.llll it kT ]H il]l'|] \\i(ll‘_ “ l]]l' I1ll(l|' i- [OO TTATTOW, ['t']!t“!l
the full procedure, beginning with the scoring cut aimed
directly at the center ol the V. When vou're saustied with
vour practice bamboo nodes. shape the S-curve on the

}I nWer |.t"._'.

When the S-curve is finished, cut both bamboo nodes. In
additon, cut a light scored ring at the base ol the tapered

tenon. Don't score o rine in the center ol the middle section.

If vou're not comfortable with the skew chisel, vou can use
a diamond-point scraper to form the bamboo nodes.
[’|J~E[]|J[| lilr scraper \\i1|1 the bevel side down., direc ‘.]\
across from the location of” a bamboo node. Simply shide

the diamond point directly into the turning:

”u' front .nui rear ]n"_: (AR} 11i11u~ are identic .1|; they wiall be cut
to length after vou've assembled the Windsor “stool.” ['he
critical dimensions in this turnig are the maor diameter (at
the lower bamboo node’ and the dimensions of the tapered

tenon. All other specifications are open to interpretation.

If vou're turning air-dried stock, vou can hinish up by
sanding the legs while they are spinning on the lathe. For
safety, remove the tool rest. Fold a sheet of sandpaper into
quarters and hold it on the far side of the turning. across
from the ol rest. NMove the sandpaper from left to right as
vou sand. If vour turnings are rough. start with 80-grit

paper, then graduate to 120 and then to 180 or 220 grit.

Saw or part the turnings free from their bobbins.

Drying the Turnings

['he moisture content ol the turnings at the tume of
assemblv is important. The mortise areca for the side
stretchers (at the major diameter) should be air dried (15
to 25 percent m.c.. Moisture content at the tapered tenons

should be the equivalent of kiln dried (6 to 8 percent m.c.

I vou made vour turnings from air-dried stock, vou can
leave them on a shell unul about twelve hours betore
assembly. IF vour shop s heated. store them e a nght plas-
tic bag, so that they don’t continue dryving. Green turnings

\llnl]]d be .1.52' []] il'd for several weeks.

When vou're ready to begin assembly (and not sooner), vou
can “kiln drv™ the tenon ends of the air-dried turnings in
hot sand or in a small kiln. Hot sand works faster, but it is
quite tricky to regulate the temperature of the sand, which
tends to heat in l.i_\l‘l <. The maximum lemperature ol the
sand or kiln should be 140 degrees 1t the sand 1s too hot,

vou'll find charcoal at the ends of vour turned legs.

Heat sand i a bucket tor a few hours betorchand. A small

clectrie hot [][.|l=' works line for this. St [Il'i!lll'!ll]_\, and
use a dial thermometer to check the temperature. When it
stabilizes between 120 and 140 deerees. stick the tenon
ends of the turnines into the sand. Remove the legs fre-
quently to inspect the tenons, When they have become
oval, vou're ready for assembly. Amy tanning on the tenons

mdicates that the sand 1s oo hot.

Drving tenons in a kiln is slower but less risky. To prevent
the mortise areas from drving, wrap the midsections ol the
turnings in aluminum foil. Put the air-dried turnmgs mto
the kiln about twelve hours betore vou're ready o |::‘:i[]
assembly. The tenon ends will dry much faster than the

mortise area at the lower bamboo node.



ASSEMBLING THE STOOL AND
TURNING THE STRETCHERS

At this stage vou have finished leg turnings with dried
tenons at the ends. Boring and fitting the leg tenons dupli-
cates the procedure explained in Chapter 8 on the stick

Windsors. All leg tenons must be fitted to a uniform depth,

in this case 2 inches. The scored ring on the base of the

turned tenons indicates the correct depth.

Taking Measurements
for the Stretchers

When all four leg tenons are fited o their tapered mor-
tises, you can take measurements for the stretcher lengths.
Set the stool upside down on vour workbench. To avoid
confusion, fill in the measurements tor each stretcher on a
chart like the one shown here.

1/8 inch to the node-to-node measurement.) This is the
shoulder-to-shoulder length for the side stretcher. Add 2
inches for the I-inch-long tenons at each end of the
stretcher. Then add 1 inch for some extra bobbin length at
the ends of the turnings.

Fill in all the measurements on the chart tor both side
stretchers. Unless vou're very good—or lucky — each side

stretcher will have a different length,

To determine the leneth of the medial stretcher, measure the
node-to-node distance across the two front legs and between
the two back Il"_’\\. Add these number sets and divide !1_\ Wo.
This 1s the shoulder-to-shoulder length tor the medial stretcher.
Again, add 1716 to 1/8 inch tor stiflness, then 2 inches for

tenons, then 1 inch plus for the extra turning bobbins.

The final ficures on the right end ol the chart are the over-

all leneths of the three turning blanks. Blanks for the side

Part Shoulder to
shoulder =

Plus 1/16"
to 1/8" =

Pliis Babbiiis |
1“+ -

Plus two

l-inch tenons =

Left stretcher

Right stretcher

l Medial stretcher

er-fo-sionlie v of the stde stretchers waith a fold

Determinir

{
ing rule and extenston. Add 1716 to inch, depending on the hiness of

the prefitted tapered leg oty i e seafl.

Use a folding carpenter’s ruler with a sliding extension to
measure the distance between the front and rear legs ad the
lower bamboo nodes. (11 vou don’t have an extension ruler.
use two thin sticks that are about three-tourths the length of
the distance between the measuring points on the legs. Hold
the two sticks together, and then extend a stick untl one end
ol each stick contacts a bamboo node of each leg Transter

the overlap of” the sticks to a ruler) Record the measurement,

To stitfen the understructure. add 1716 inch o the node-
to-node measurement. (I the legs do not fic tightly. push
them apart while making the measurement, and then add

stretchers need to be 2 inches square. With the major
diameter of the medial stretcher at only 1-5/16 inches,
this blank should be about 1-1/2 inches square. The major
diameter of the stretchers is the same as the major diameter of the

fegs. I it isn't, yvou must account for the difference in figur-

ing the length of the medial stretcher.

v stretchers

[r.-' mond [ | -|'..||'rfl\'h’ .".l.'r.'-'l(r ’ f.}n’.’. ¢ Seyer turnin,

Turning the Stretchers

[Tim the blanks to length, with square saw cuts at both
ends. Draw an X on each end and indent the intersection
with an awl. Drawknife the blanks mto octagons.
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Be sure to label the left and right stretchers. Use a rough-
ing gouge to turn one side stretcher blank to the major
diameter, 1-3/4 inches. 1o locate the center of the side
stretcher on the tirning evlindrical blank, measure from
the left: The center is located by adding halt” of the
shoulder-to-shoulder distance plus 2 inches (1 inch tor the
drive-end bobbin and 1 inch for a tenon).

Use the roughing eouge to turn a descending contour on
both sides of the centerline. \When the ends of the twurning
are about [-1/4 imnches m diameter, measure from the cen-
terline and pencil in marks indicating the tenon ends and
tenon shoulders (fig. 9.18a. With a parting tool and
calipers, cut a 3/4-inch-diameter groove at the shoulders
and the end of the tenons. Turn the stretcher o the shoul-
der grooves (fig. 9.18b). The profile tor these stretchers is
slightly bulbous in the center, with thin ends that taper
very gradually. This requires a distinet S-curve beginning
at the centerline. Then use the parting ol to outline the
tenons at 21/32-inch diameter. Turn both ends of both

side stretchers with a similar profile.

Turn the tenons to 21/32 inch (fig. 9.18¢). You can adjust
this dimension. t'tJ[].\'i('t']‘iIlE_" moisture content ol the wood
eventual shrinkage). the exact diameter of the boring tool
for the mortises. and vour ability to be accurate in turning
tenons ol a precise diameter. [ suggest turning all tenons
oversize, with the expectation of filing or sanding them to
size after the tenon ends are kiln dried. Use the [-inch
roughing gouge rolled on its side to peel tenons o the cor-
rect diameter. Then use the skew to cut small chamfers at
the tenon ends and tenon shoulders (fig, 9.18d). Turn a

bamboo node at the centerline. A diamond-point scraper

can also be used to make these chamfers and V-cuts. I the

stretcher is dry. sand it smooth on the lathe.

Before wurning the medial stretcher vou must determine
the length of the center section. The tapering ends on
cither side of the section are a constant + inches. Take
vour shoulder-to-shoulder length and subtract 8 inches.

The remainder is the leneth of the center section.

Turning the medial stretcher ollows the same basic
sequence as the side stretchers. There are two major

swellines 1-5/716 inches in diameter. 'The curves [orming
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the ends and center section are all concave, similar to the
line formed by a slightly loosened cable strung between

two horizontal |}[1'||1I~.

Saw the turning bobbins oft the stretchers. Dry the tenons
until they turn into an oval section.

Boring the Side-Stretcher Mortises

While the side-stretcher tenons are drving, vou'll bore
stretcher mortises in the legs 53/8 inch in diameter and
1-3/16 inch tl:'l'p ]J}' one of two methods 'll deseribe.
['he first method is easiest. but don’t use it if the tapered

leg joints are not fairly tght.

Firmlyv secure the legs in their seat mortises. Be sure that
the location and erowth-ring orientation are correct for
cach leg. Set the stool top side down on the workbench.
Saw ofl” excess tenon ends it they contact the workbench.

The mortises are centered on the lower bamboo nodes [the
major diameter) ol the legs. To locate the center of the
right front leg, position vour nose on the right rear leg and
look \lliiil_‘,hl across to the front lt'l_:‘, l",_\:‘]m” the center.

then mark the spot with a pencil. Find and mark stretcher

centers for the other leegs.

View straight across the legs to mark the center ponts on the bamboo nodes.

Direct Mortise Boring (Method #1) « ['his method
bypasses numeric angles and special boring setups.
Although vou can do this with a bit brace. it works best
with a hand-held, variable-speed electrie drill. Outfit the
drill with a 5/8-inch bit such as a Stanley powerbore and a
[ 2-inch spade-bit extension. Tape a depth marker on the
bit 1-3/16 inches from the cutter.

Rotate the rnight front leg a few degrees, so that the pencil
mark at the bamboo node appears centered when vou look
at the leg by sighting from a side of the right rear leg,
Plice the lead of the bit on the center mark. Use vour lett
hand to steady the right front leg. Hold the drill in vour
right hand. with the extension crossing the bamboo node
ol the right rear leg. Using a gentle trigger action, start by

boring perpendicular to the leg at a very slow speed.



When the drill seats, lower the shaft to the correct align-
ment. Bore to the tape depth mark. You may need to clear
boring chips about halfway into the mortise. Bore the

other three mortises.

-

The eastest weay to bore mortises for the side stretehers o with the legs filted to

bt extension. Start

the seal, here with a powcerbore it and a standard |

by boring to the axis: then fowcer the oy

berpendicula

th

Datrii

Indirect Mortise Boring (Method #2) « 'I'his method
requires a (lat plastic protractor with a small hole at the
center point. Find the mortise centers on the lower bam-
boo nodes of each |1‘l_:'. Rotate a "{il"\i‘_ﬂ].llt‘d lt'u" the ]:‘u
cctting mortises) and a “siechting leg”™ so that the center

marks are 90 degrees to the original location.

Use a push pin at the center mark o locate the protractor
on the side of the designated leg, Hold a sharp peneil or
awl point on the center mark of the sighting leg. Rotate
the protractor so that the straight base is in line with the
center mark on the sighting leg, Hold the prowractor in this
position. Take a reading by looking down the center of the
designated leg, For the chair in this example. the angle was
79 degrees. (This may differ by several degrees in the chair
voure making,) Pencil the reading on the designated leg,
Repeat this sighting and labeling procedure for the

remaining leg stretcher mortises,

Replicate the sighting angles in a horizontal boring setup
at the front vise of a workbench. You can use a shding
bevel gauge, but [ prefer to gauge directly ofl the transpar-
ent plastic protractor. To prevent marring, wrap a leather
pad between the leg and vise jaws, The boring bit should
have an extension, with a line level taped o the shaft. |
prefer the slow speed ol a bit brace for this boring, Start
by boring perpendicular to the axis at the angled leg. Shifi
to a horizontal position after the side nicker scores the out-
line at the mortise. You must be careful to keep the bit
level and directed through the center of mass of the leg
You'll bore the mortises for the medial stretcher after
vou've fitted the side stretchers in place.

fre Datse of a profractor ol bamboo nodes of

v the angle

Hmiarie m

sise paics precents mareing the

maoriise .':n’..'-';,' il le i alteae |"-|'.- ”n’ o the |'r.l.'." extension
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Fitting the Side Stretchers

Fit the side-stretcher tenons in the leg mortses when the
stretcher tenons have dried into an oval section. Orient the
side stretchers with the growth rings perpendicular to the
legs (fig. 9.19). In this position. the growth rings form
onion rings (mirrored cathedrals) when vou view the
stretchers from the bottom of the stool. Pencil front and
rear designations on both side stretchers and ortentation
tick marks on the paired parts to help assure correct posi-

tioning during fitting and glue up.

FiG. 9.19. Grain orientation
for the bow-back seat, gl
legs, and stretchers

AY
GHOST VIEW OF STRETCHER,

ORIENTATION

Bring oversize tenons to size with a file or strip of sandpa-
per. taking care to avoid “pencil pointing” making the
lead of the tenon oo small while vou concentrate on get-
ting the shoulder to fit. Stretcher tenons should be snug,
but not very tight. As vou fit cach tenon to its designated
leg mortise, pay attention to correct growth-ring orienta-
tion. (Undersized tenons are discussed in Chapter 6 on

[)l H'l‘&i!l(t-]'llll'-_:' [N} l]l'\l]'il('[ill[l.

Boring the Medial Stretcher
Mortises and Fitting
the Medial Stretcher

When vou've fitted the side stretchers, bore mortises for
the medial stretcher tenons, Locate and mark the centers
for the mortises by eveballing from one side stretcher to

the other.

For direct mortsing imethod #1), twist one side stretcher
shightly, so that vou can bore through the center of mass
using a boring bit with an extension. Hold the electrie drill
over the center of the up]:n\ill‘ side stretcher. Mortises for
the medial stretcher are also 578 inch in diameter and

1-3/16 inches deep.

For indirect mortising (method #2), place the seat with
fitted legs and side stretchers wop side down on the work-

bench. Set a ruler across the nodes of both side stretchers.
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Rutate the tarvet streteher sl vao that the center mar 1y

ufrher tangen 1 \g:;'.ar.a'a,-;: viretcher

Finding th weial stretcher mortises wsing method #2. Take

angles from b

Position a plastic protractor against the ruler and eveball
the center line of the side stretchers. Take separate mea-
surements lor cach side stretcher. Record the anele on

cach stretcher,

Replicate the boring setup you used for the side stretchers.
Custom fit medial-stretcher tenons to the side-stretcher

Mortses.,

Test Assembly of the Stool

You're now ready to test fit the entire assembled stool. For
vour own information, check the leg and stretcher angles
against the specifications in the side- and front-view pro-
jections for the chair (ligs. 9.2 and 9.3). Don’t be alarmed
il vou lind differences  variations are common in hand-
made chairs of” this complexity. You're looking lor a “sore
thumb™  a leg that sticks out badlv. a component in the
wrong location, a wrong axial rotation. When the chair is
assembled and finished, most irregularities will disappear

or be discernible only by another chairmaker.



When evervthing fits and looks good. go over every joint to
be sure that there are labels and tick marks indicating the
exact position of each piece. Draw a ring around the base
of cach exposed leg tenon on the top side of the seat. Draw
lines across the ends of the ll'L‘,’ tenons to mdicate the orien-

tation of the saw kerfs for the leg-tenon wedges (fig. 9,19,

Disassemble the undercarriage. Saw kerfs for the wedges in
the leg tenons, extending them about 1 inch below the

rings drawn at the base of the extended tenons,

Reassemble the undercarrage.

Gluing Up

Clear vour workbeneh and vour mind before beginning
glue up of the Windsor stool. Each part must be in the

right place, with proper orientation.

The tools and supplies vou'll need are
* White glue (or liquid hide glue
¢ Glue brush (old wothbrush or acid brush
¢« Water in container

e Clean white rag

Maller

Hammer (6 to 13 oz,
e Wedoes
 Shop knife (a Swedish sloyd knile is perfect

Following my step-by-step Windsor glue-up procedure may
seem tedious, but vour prudence will pay oft. You'll start
with the dry-assembled stool set top side down on the work-
bench, then break down and glue one joint at a ime. This
way vou maintain complete control of the process. When

only one joint is apart there is almost no chance that vou'll

put something together in the wrong place or position.

I nddsor stool by disassemd

our chances of aceidenta

Start by removing the entire leg/stretcher assembly as a
single unit from the bottom of the seat. 'To loosen the
assembly, vou may have to hammer on the exposed leg
tenons on the upper side of the seat. Pull apart one
medial/side-stretcher joint. Apply glue to the mortise and
tenon for this joint, then reassemble it. The glue will make
the joint feel looser. Refit the entire leg/stretcher assembly
to the chair seat. Tap the bottoms of the legs with a ham-
mer, making sure that everything is back in place. Use a

damp rag to clean up any glue squeezeout around the joint.

Now gemove the entire leg/stretcher assembly again. Pull
apart the other medial/side stretcher joint. Glue and
reassemble the entire undercarriage assembly. Be sure to

clean up glue on the surface betore continuing,

Continue by individually disassembling, gluing, and
reassembling the four side-stretcher/leg joints. Fitting the
entire undercarriage home into the seat mortises assures
that the many compound-angle joints are at their correct
orientation. Glue squeezeout is cleaned up as it happens,
You can leave the job at any stage in the process. I the

phone rings, no problem,

When all six stretcher joints are glued, remove the
leg/stretcher unit for the last time. Brush glue into the
chair-seat mortises and onto the leg tenons. Use a finger or
a elue brush to get glue into the sides of” the tenon-wedge
let

kerfs. Reassemble. Drive the leg joints tight with a ma

or hammer.

Turn the stool right side up to drive wedges into the leg
tenons. Apply a litde glue to the sides ol a wedee, Be sure
that cach leg contacts the floor when vou hammer in its

wedee.

Adjust the plane of the seat and tim the bottoms of the
legs. The height and slope of the seat will affect how vou
slouch the bow. The plans show a tvpical bow slouch. For a
work or dining chair, you may want very minimal seat slope
I /4 inch) and a rather straight back, perhaps 98 degrees.
Bow slouch can be increased up to 105 degrees for a loaf-
ing chair, or if’ yvou like to lean back when socializing: then
give the seat more slope, 1/2 to 3/4 mch. The seat slope is
measured at the peak of the pommel and the back of the
spindle deck. Trim the protruding tenons and wedges.

I discuss these steps in Chapter 8 on the stick Windsor.

FittiING THE Bow AND
ASSEMBLING THE BACK SUPPORT

Fitting the bow is an exacting procedure. You must ream
the mortses following the sichting line and the resultant
angle, custom fit the bow tenons to cach mortise, and
make final decisions on back slouch and symmetry ol the

bow (from a front or top view ).

At this stage, bow tenons are rough and octagonal in sec-

tion. Round the bow with a spokeshave and sandpaper.
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Use a spokeshave to shape the tapered bow tenons, match-

me the taper to the enclosed angle of vour reamer,

Reaming the Bow Mortises

It's very useful to have a dummy bow end for test fiting and
during initial reaming of the mortises. At vour lathe, turn a
straight 3/4-inch evlinder 8 1o 10 inches long. Then taper

one end. matchme the enclosed anele of VOUT Teamer.

[ranster the bow siehtine line trom the chair plan to the
chair seat. I the chair will be painted. vou can draw this line
richt across the seat. (Otherwise, |\l_\ a sl iim ol maskine tape
on the seat and draw the line on the tape.) For 102-degree
bow slouch at the center spindle. adjust a sliding bevel gauge
1o 24 degrees from vertcal. Place the i square at a right

anele to the sichtine line somewhere on the spindle deck.
ghting ]

Beein reaming with a light, careful wouch. following the
directions for reaming tapered leg joints. Use the dummy
bow end to check the reaming against the siehting line and
resultant angle. Switch to testing with the actual bow
tenons when the reamed mortses are about 5378 inch in
diameter, You'll need 1o customize the tenon and the mor-
tise. Mark up the mside of the mortises with et il lead.
Lest hit individual bow tenons and the pair of tenons
together. Wiggle the bow to get pencil marks on the tenons

when vou're testing a joint.

While fitting the bow tenons. also monitor the front and top
persped tves of the bow, which she uld be svimetrical from
either view, Abwavs fit the bow tenons in their proper mor-

tses.  Don't Hip the bow. reversing tront and back e ISILTONS.

Use a carpenter’s framing square to check the bow slouch
angle — the overhang distance from the back of the seat 1o
the back of the bow (fie. 9.200. If the back w])i[lt“n' slouches
at 101 degrees. the overhane should measure 3 inches.

assuming the top ol the bow is 21-1/2 inches above the

center spindle mortise. (On a chair of this back height.,
2-1/2 10 3-1/2 inches slouch is common.) You're finished
when the small end of the bow tenons begin to protrude

through the botom of the seat mortses.

FiG. 9.20. Back slouch measured
with a carpenter’s framing square

B

e

FRAMING SQUARE ~
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Boring Spindle Mortises
in the Bow

With the bow in place. vou are ready to bore bow mortises
for the small ends of the spindles. These are through mor-
tises, 3/ 16 inch in diameter, bored with the bow in place.

['his is the last really challenging step in making this chair,
I'he tools vou'll need are

¢ Bit brace

e 5/ 16-inch auger bit

o |2-mch ruler

* Hand-held electric drill (optional

e [wist bits (1/78.53/16. 1/4.5/16 inch: |||)[j|;|]_;]

II' the deck mortses stll require boring, vou'll also need a
1/2-inch powerbore bit and an 18-inch paddle-bit exten-
ston use the seat |)|.1|1 to locate the ¢ enters ol these mor-

tises but don’t bore them vet.

['o bore the bow mortises, start by locating the bow's cen-

ter. Place a carpenter’s framing square across the back of

e 2
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the spindle deck. with the corner of the square over the
center spindle mortise. Eveball from the square arm up to
the bow. and pencil mark this alignment. "Then flip the
square around and do the same with the square in a mir-
ror position. The eveballed centerlines should fall at or
very near the same place  vou may have to compromise
between two ]]|;[|'k\, I)Lu't' | \I}i]]!”l‘ at this locaton and

examine the bow [rom a front view.

Your immediate objective is to bore the center mortise in
the bow and. il NCCessar, the seat deck. i order o fic the
center spindle o the chair seat and the bow. This will stabi-
lize the bow while vou bore the remaining mortises. To
temporarily stabilize the bow, vou'll prop it up with a nar-
row stick. The assembly is secured by pulling the bow
downward with nwine, Saw a stick that’s about 1/4 inch
shorter than the distance from the deck to the bottom of
the bow: Fit the sucek shightly to the side of the center seat

mortise and center of the bow. I the stick 15 too short, hold

Boring the 37 16-tmch mortise for the center spindle. Hold the bowe steady by
= i - -

wed bowe and by freme that pulls the bou

{ the stiek. “The conder block prevents the chair from moving

it in place with a narrow wedge. Tie one end of the twine
to a side stretcher, loop it twice around the top of the bow,
and tie the end tightly to the opposite side stretcher.

Pencil a vertical line from the center point across the top of
the bow. Look down onto the top of the bow, bringing the
bow centerline into visual alignment with the center spin-
dle mortise on the seat. From this viewpoint, pencil a line
on the top ol the bow that crosses the vertical centerline.
This cross line is visuallv centered on the width of the bow.

Indent the intersection with an awl,

Bore the bow mortises with a bit brace and an ordinary

53/ 16-inch auger bit. You can also use a hand-held electrie
drill. my choice tor the outer spindles, which are bored at a
steep angle almost into end grain, Secure the chair in place
with a heavy weight on top ol a blanket or board set on the
chair seat  a cinder block works nicelv. Its useful o have

some help while boring the spindle mortises in the bow.

Stand directly behind the bow. With the auger point on
the borine center, look straicht down the auger shafi to the
center mortise, Adjust alignment left and right. Your
helper stands to the side and uses a straightedge to visually
align the brace bit with the correct spindle mortise on the
scat. Lacking a helper, vou judge fore and aft alignment by
shifting vour viewpoint perpendicular to the left and right

alienment.

Start boring the center bow mortise. Pause several times to
check alignment in both planes. With an auger bit, vou
can let go of the brace and check alignment once the lead
serew is anchored in the bow. Stop when the bit-brace
handle is centered above the borig. Make alienment
adjustments, and continue boring until the auger lead

begins to protrude through the bottom of” the bow.

Remove the bow from the seat and secure it upside down
in a vise: back bore the center mortise. Remember that the
angle for back boring is offset from the plane of” the bent

bow. (Esumating the angle is adequate.

Replace the bow in the seat to check the aim of the spin-
dle boring, Look straight through the mortise to the chair
seat. Observe the alignment of the bored hole in relation-
ship to the center spindle mortise location on the seat.
Ideally. vou will see three concentric rings: The top of the
how mortse. the bottom ol the bow mortse, and the cen-
ter seat mortse. I the rings are not concentrie, locate the
point on the scat where the bow rings are directed. Use a
rat-tail rasp to reshape the bottom ol the bow mortise
until vou can see the three rings in a concentric arrange-

ment. Avoid :'nl;il"_:illq the Ltop ol the bow mortise.

I you haven’t yvet bored the spindle mortises in the deck,
do the center deck mortise now. Slip the paddle-bit exten-
sion up through the bow mortise. Then attach the 1/2-
inch powerbore bit to the lower end ol the extension, and
vour drill to the chuck end. Bore the mortise 1 inch deep.
Use this procedure for the other deck mortises, once

vou've finished the remaining bow mortises,



Placing the Spindles

[U's time to look through vour collection of dry spindles,
Select the nine best, assign cach a place on the back bow,
and label them | through 9. Pencil corresponding numbers
beside the spindle mortises on the seat. Some spindles may
have become shightly curved during drving, You can cor-
rect the curvature by bending the spindle into an opposite
curve using vour thich as a bending torm. Then strarghten
the spindle by making any other adjustments. The cor-
rected spindle will stav straight when it's fitted to the chair.

Hold the middle spindle (#5) at the center position on the
chair. Pencil a cross mark 1/4 inch above the top of the
bow to mark the approximate bottom of the 5/ 16-inch-
diameter tenon after vou've fitted the spindle to the 1-inch-
deep deck mortise. Pencil another cross mark 1-1/2 inches
above the first. Saw oftf” anv extra wood above this second
mark. At this point, the spindle should be about 1 inch

over its himal leneth.

Make a sizing gauge for sizing the dry spindles (see fig,
9.21. The spindles are spokeshaved 17/32 inch in diame-
ter from the base to the beginning ol the taper. Shave the
end of the taper 11/32 inch in diameter. Don’t be intimi-
dated by these dimensions, Since standard auger bits are
made /64 inch larger than their nominal size, a 1/2-mmch
#8) auger bitis actually 33/64 inch in diameter. These
spindles are quite thin: take care not to undersize them.
IUs fine to shape them with a slight bulge at their
midlength. Finish spindles with a spokeshave and sandpa-
per. or the ~pn'i;1|i_\ designed spindle seraper described m

Chapter 2.

Fic.9.21. [ . o §
Dry-spindle (TN i e E
sizing gauge | e e

=— 722" 5Q noTeH 32" 5Q NOTCH [
L S\

File or sand the spindle tenons to fit the test gauge. Smear
pencil graphite inside the test holes to find out where the
tenons are too ught. File or whittle small chamiers on both

tenon ends.

Remove the bow from the chair Fit the center spindle to the
(lt‘l'k 1 I]'li‘-i', l|]l‘i| ]1 mer 'l]ll' |}1 n OVEeT 'l]ll' -\[J'lll{“:‘ Lo, “-
evervthing fits correcthy. vou will get both bow tenons fully
into their mortses. Be firm, but not forceful. It the bow
tenons do not seat fully, vou need to locate the points of
resistance on the tenons. Disassemble, file or sand the tenons
as required. then retest. You may have to run through several
test fittings before geting the spindle and bow tenons fully
seated. Be patient, especially fitting this central spindle. You
want a snug fit here. When vou're dealing with close toler-
ances, a few strokes with a file can ranstorm an oversize

tenon to one that has a sloppy fit in its mortise.

Assemble the bow and \i)iml]:‘. It the bow stll wobbles 1
shouldn’trefit the compression stick and the twine pull-

down to the side stretchers.) Peneil spacing lines tor the
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remaining spindles using
the spindle spacing in fig-
ure 9.22, Carefully eve-
ball and pencil cross lines
on the top ol the bow.
You want to bore
through the center of
mass of the bow straight
down to the center ol the
spindle-deck mortises,
Indent ecach boring

center with an awl.

Fic. 9.22. Upper spindle mortise
spacing

Boring the
Remaining Bow Mortises

Bore the remaining bow mortises in pairs, beginning with

the spindles nearest o the center. The next four borings

db ¥

mortises #3. #4, #6. #7) are made exactly like the center

P fierfendicilar

tangent. The bowe v now cenler sfnndle

o held steady with the |

the antigue St fordd brace.

on the seat. Turn the bhrace o




/ { /) f, {1 /. ] / / f- ilrem ]
[ sing @ standard auwger i, you can (et go of the brace o check alignment

from a side view. Pla g a flat washer over the target mortese eliminates the

frasst af amung al e wrong pomd.

spindle mortise. Be sure to stop boring when the auger
lead pokes through the bottom of the bow. Don’t back

bore untl you've bored the full set.

At bow mortises #2 and #8. the mortise enters at a pro-
nounced curve. Start boring these mortises with the bt
perpendicular to the surface of the bow. Swing the bit into
alienment after the side nickers of” the auger bit score the

perimeter of the mortise.

Mortises #1 and #9 are the most difficult. At this steep
bow angle vou are boring into end grain at about 45
degrees. In this situation vou must take special care to keep
the auger bit from wandering and from busting out fiber
on the bottom of the bow, as the side nicker mav come
through the underside before the lead point. You can use
an auger bit, following the starting technique for mortises
#2 and #8. On a chair with a tail brace, vou could bore
mortises #1 and #9 from below, making blind mortises
that don’t come through the top of the bow.

For borme mortises #1 and #9, [ recommend using an
alternatve technique that I eall the “chicken method.”
Start boring with a hand-held electrie drill and a standard
1 /8-imch twist bit. The drill must have a sensitve variable-

speed trigger. so vou can bore very carefullv. As with the

previous mortises. begin by boring perpendicular to the
bhow, Rotate the drill into alienment when vou have drilled
a shallow seat in the surtace of the bow. Aim for the mor-
tise on the scat and carefully bore straight through the
bow. Run the drill up and down in the hole a few times to
clear out anv wood frass, Peer through the hole to see
where it points to. You're hoping that the hole 1s in line
with the bottom spindle mortse. (Be sure that vou are
looking at the correct mortise on the spindle deck. Put a
3/ 16-inch twist bitin the dreill, T the Birst hole 1s out of
alienment. do some correction as vou bore through with
this larger bit. Run the drill up and down (with the motor
on) to erind the sides of the hole closer into alignment.
Next use a 1/4=inch twist bit I necessary, grind the sides
ol the hole again, You should be able to peer straight
t]n‘ull‘_{h the bow mortse o the ~pi|1il|t'—t[l':'k mortise. The
final boring. with a 53/ 16-inch twist bit, will be an easy

one, with close to perfect alignment.

Remove the bow from the seat. Back bore the mortises

where vou used an auger bit. Replace the bow in the seat
and check alignment ol the spindle mortises through the
bow. Use a rat-tail rasp to correct mortise alignment as
necessary. (I vou haven’t done so. bore the remaining

spindle mortises in the deck.
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Test Fitting and Gluing Up

Arrange all the spindles in position, the center spindle inits
seat and bow mortises and the other spindles upside down
in the deck mortises. Above the bow, pencil the cutof?
heights for the set of spindles, allowing for about 1/2 inch
extra spindle above the bow, Transfer the cutofl” merements
from the base to the tp of cach spindle. Saw to length.

Refine the spindle tenons by fiting the spindles to their

respective mortises in the seat deck and the bow.

Follow with a full test fitting of the entire assembly. Begin by
fitting the small ends of” all spindles into the bow. Then

lower the bow .-""“[J'lru“t‘ unit onto the seat. You will have to

push and pull spindles up, down. and sidewavs unul they are

all in their seat mortses. To get the full assembly i place.

vou mayv need o hammer on the bow (with a rawhide mal-

let) or spindle tenons (with an ordinary hammer ). Fiting the

bow/spindle unit may require several test assemblies.

When evervthing fits, vou're ready for the glue up.
Recheck the numbers and tick marks at the base of the
spindles and spindle deck. so that evervthing goes back
exactly as it should. Pencil lines on the fronts of the

extended spindle tips that indicate saw kerfs for the spindle

wedges, [Us important that the spindle wedges are oriented

crossing the bhow.

Disassemble the bow/spindle unit for the last time. In the
bottom ol the bow tenons, saw wedge kerfs in line with the
plane of” the bent bow. Then saw 3/4-inch wedge kerfs in
the upper tenons of the spindles. Use a rasp to rechamfer

both ends of the spindles.

Brush glue on the upper spindle tenons, then insert the full
set of spindles into the bow mortses. Brush glue on the
lower spindle tenons, on the bow tenons, and 1n the seat

mortises. Lower the bow/spindle unit into place.

Flip the chair upside down to drive wedges in the bow
tenons. Then wedge the spindles. Carefully saw oft any
tenon/ we l'_::‘ waste above the bow. Use a ‘\]lil!") chisel 1o

pare the sawed-ofl tenons flush with the bow.

WINDSOR CHAIR FINISHES

Finishing a Windsor with anvthing but penetrating oil 1s a

time-consuming process. A\ good paint job requires careful



surface preparation and scutling with an abrasive between
cach coat. (I discuss oil finishes in Chapter 6 on the

ladder-back.

The dark forest green paint commonly associated with
Windsor chairs was not popular until the late nineteenth
century. Eighteenth-century American Windsors were fin-
ished with lead-based oil paints. or stained and varnished.
The most popular pigment. verdigris. derived from scrap-
ings of oxidized copper. varies widely in its chromatic
hue. tfrom bright turquoise blues through blue greens to
areen with a hint of blue grav. There is no specific
Windsor green on the color spectrum. Also, carly chair-
makers often modified their colors with other pigments.
such as Prussian blue.

Here is an entry from an unidentitied Connecticut recipe
book. dated 1794-1800 (following the recipe would not

only be impractical but involve using lead):

For ereen chairs with Verdierifs erind 1/4 b
verdieris on a stone...as much o1l as will
enable vou to grind it even in a very thick
paste then remove it aside and repeat the same
till the whole be _*_;l‘::LIEltl then add & stirin 1
pint of common varnish in half an hour it will
be ready for use 1 pint ol this will give one
coat to 8 chairs alier they have been primed
with the following (viz) white lead and lamp
Black dry them in the Sun & Day and then
they will be fit for laving the above paint of
which vou will lay two coats & thev will both
Drv in one dav,

[ paint most of my American Windsors with a three-to-
one mixture of alkvd enamel and varnish. The varnish
thins the pigment and produces a hard surface when the
mixture dries. Several translucent coats give the finished
color a depth not found in modern, heavily pigmented
paints. I buy premium quality semigloss brushing enamel
and semigloss varnish. (Alkvd and urethane varnish
achieve equal results,

First. carefully sand the entire chair. Begin painting with a
flat. light-grav coat of” interior enamel primer. which dries
quickly and can be sanded. You can Gl in seratches or
other voids with various woodworking fillers, such as wood
putty. or with products available from auto-body paint sup-
pliers. For instance, wy filling superficial scratches and
dents with lacquer putty. which dries rapidly and sands
casily, and larger voids with a hardening resin commonly
referred to as “bondo.” Sand the flled areas. then give the

chair another coat of primer.

Keeping the next paint coats free ol dust is always a
concern. One wav to avoid the problem is to wet sand
between cach coat. The solvent picks up any dust from the
finish. filler. or wood. Use a tolded picce of” 380- 1o 500-
orit wet-dry sandpaper dipped in mineral spirits several
times a minute. The chair surface will be covered with a

fl Secret Weapon

If spindle mortises in your bow are far out of align-
ment relative to their respective seat mortises, you
can use a homemade power rasp. Put a 5/16-inch
rat-tail rasp in a bench vise, with about 4 inches
extending above the vise jaws. Wearing safety
glasses, grab the rasp with a pair of locking pliers
and begin bending, or hit the rasp with a hammer. It
should snap off. Chuck the short rasp piece in an
electric drill set to run in reverse (anticlockwise). In
normal rotation, the rasp grooves will pull the drill
into the bow. Use the power rasp with respect

This “power rasp” is a broken section of a rat-tail file.
Grind a blunt point at the lead; operate the drill in reverse.

messy slurry: wipe it ofl with a clean rag. A\ single piece of
wet-dry sandpaper will Tast many times longer than sand-
paper used for dry sanding. You can buy wet-dry sandpa-
per, which usually has a black paper backing, at good paint
suppliers. It vou try this. wear rubber gloves, and work in
a well-ventlated area. Wet sanding works best on the com-
paratively heavy primer coats. FExen 500-grit sandpaper
combined with solvent may be too aggressive to use on the

finish coats,

I vou don’t wet-dry sand. vou can use imexpensive tack
cloths (wax-impregnated cheesecloth) to pick up dust.
Cleaning around the joints of the spindles and stretchers
requires special care: blasting the chair with compressed

air is more elflecuve,

When I'mosatistied with the primed surface of the chair 1
apply four o five coats of the enamel/varnish mixture.
The idea is to build up several translucent coats, so that
licht won't bounce ofl” the surface. The first coat will look
like a watercolor wash. With the second coat, vou'll begin
to see the color that vou're building up. but the paint won't
look promising. After cach coat is dry, I haze the entirve
surface with a 3N finishing pad, which also smooths over

other rregularities,
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Lighting is a concern during finish work. especiallv when
vou're applving the last coats of” paint. It's surprisingly

easy to miss parts ol the chair when vou use the same
color for successive coats, Using a svstematic approach will
help, that is, follow the same sequence of painting parts as
vou apply each coat. Paint on spindles must be carefully
brushed out: thick paint imperceptibly slumps o the base
of the spindles causing blobs at the spindle deck.

You can also use water-based acrvlic paints. (Aervie is
commonly known as latex paint in stores that sell house
paints.) 've used a three-to-one mixture of semigloss
acrvlic and semigloss acrvlic medinm. One advantage:
You can build up multiple coats of acrvlic without sand-

mg or using steel wool. This tvpe of” paint appears to dry

198

quickly, but it does not really harden unul several weeks
alter the last coat of paint is applied. Until then, the
painted surface 1s more fragile than a similar paint job
using alkvd paint. Use a synthetic bristle brush with am

water-based pamt or finish.

Several friends who make excellent Windsor chairs use
powered-milk paint, topped with a coat of linseed oil. The
results can be attractive and long wearing. An advantage
ol using milk paint is that it is nontoxic. However. the car-
liest historie references that [ know of for the use of milk-
based paint begin in the mid-1800s. If some early
Windsors were finished with milk paint, they would have
been exceptions.,

)
§
i
1
.
E
;_



(lassic Hmerican Chair

Shaker rocking chair, c 1840. Maple with
cornshuck seating. Made at the Shaker
community at Pleasant Hill, Kentucky.



Fan-back Windson,
c 1790-1800.
Rhode Island.

Braced bow-back Windsor,
c 1790-95. Rhode Island.
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Continuous-arm Windsor
with double-bobbin (bamboo)
turnings, ¢ 1800-1803. Made
by Thomas Cotton Hayward.
Charlestown, Massachusetts.

Sack-back Windsor with
double-baluster turnings,
¢ 1780-90. Rhode Island.
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High-back (comb-back)
Windsor with arrow-point
turnings, c 1765.
Philadelphia.




Part Four:

[llore Chairs



CHAPTER 10

t-and-Rung:
H Useful Stool

This handsome stool is
an excellent introduction to
post-and-rung chairmaking.

MATERIALS LisT: POST-AND-RUNG STOOL

Number of Rived Green Shaved Green Finish

Pieces Description Dimensions Dimensions Dimensions

| Posts (or legs 1-3/4" sq x 20" 1-3/8" dia x 18-3/4" 1-7/16" dia x 18-3/4"

t Long (front) runes 1" sqx 17-1/2"+ /4" diax 17" /716" diax 17"

[ Short (side) rungs 1" sq x 13-1/4"+ 374" dia x 12-3/4" /16" dia x 12-3/74"
|
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Fic. 10.1. Plan view

Fic. 10.2. Front view
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Fic. 10.3. Side view

Scale: 1:8



I vou're intmidated by the complexity of the ladder-

back chair in Chapter 6, I suggest vou start out by

making a post-and-rung stool. You'll have an opportu-
nity to practice riving and shaving billets, working with
cyvlindrical mortise-and-tenon joinery. and weaving a
seat-—and vou'll end up with an atractive and useful piece
of furniture.

[ have also used this stool as a green-woodworking project
for kids. My daughter, Ami. made a stool with eight rungs
when she was eleven. and in a class where [ teach parents
and voungsters together, we've made stools with kids as

voung as eight.

Another advantage of starting with a stool is that the
materials are easier to obtain — there are no long rear posts
or back slats—and weaving the seat is simpler.

Berore You BEeGIN: A Look
AT STYLE AND MATERIALS

You can easily modify the stool plan to suit yvour own
requirements. For instance, vou can extend the legs to
make an excellent shop or counter stool. or shorten them
to make a fine footstool or seating for a voung child.
Locate the rungs at any position on the posts, and modify
their length to suit vour fancy or the materials at hand. |
make stools with twelve rungs, but vou can build a similar
stool with eight or ten. For a stool with eight or ten rungs,
locate the lower set of rungs somewhere between the posi-
tion for the bottom and middle rungs of” a stool with three
rungs on each side. You do not have to use a common tan-

gent line for the short and long lower rungs.

Refer to Chapters 4 through 7 for information on selecting
wood, riving blanks, shaving rungs and posts, and weaving
the seat. Making the stool calls for the same basic toolkit
required for the ladder-back chair discussed in Chapter 6.

Before proceeding, make a pattern stick based on figure
10.4.

For this stool, use green. ring-porous hardwoods. such as
red and white oak. ash. and hickory — almost anv sub-
species will do, if the wood is straight and relatively free of
knots. This same plan can be used to make a turned stool
with straight-grained. diffuse-porous woods such as maple
or cherry.

You can make this stool from several 20-inch-long bolts cut
from a sapling as small as 6 inches in diameter. However,
with a small sapling vou may have to combine sapwood
and heartwood in the rivings for the posts. Larger trees
will usuallv vield straighter rivings. Crooked rungs can add
a nice rustic touch to the stool, although wavy or crooked
wood is more difficult to work than straight-grained stock.
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g 834" - TRIM HEIGHT OF POSTS

| — SHORT SIDE RUNGS
o] 74" TANGENT TOP RUNGS

I7% SIX LONG RUNGS
~—— LONG FRONT/BACK RUNGS

[2%4" SIX SHORT RUNGS
—él 12" - TANGENT MIDDLE RUNGS

b/2"-TANGENT BOTTOM RUNGS

138 INCH 5%2"-BEGIN TAPER TO |" FOOT
L L
| INCH —
RUNG PoST
DIMENSIONS DIMENSIONS

Fic. 10.4. A pattern stick for the rectangular stool. The small cir-
cles above and below the tangent lines represent side and
front/back mortise locations.

RIVING AND SHAPING BILLETS

Crosscut vour green log into several 20-inch bolts. Rive
out billets as explained in Chapter 5. Rive posts about
1-3/4 inches across, rungs about | inch across. Be sure to
rive extra parts, for practice and to cover attrition during
construction. Figure 10.5 shows how to rive parts from a
small sapling.

BARK,
a
\\\ 18" DiA. POS
PITH
INCIPIENT —— ‘
CRACK : )
2 RIVING LINES
20 RIVING
b 30 RIVING
30 RIVING 34" DIA. RUNGS
15T RIVING
DISCARD INMER
IST RIVING HEARTWCOD
30 RIVING
30 RIVIN ADDITIONAL 4TH RIVING

20 RIVING

FiG. 10.5. Sequence for riving billets from a very small sapling: a,
post billets; b, rung billets



Saw the rung blanks about 1/2 inch longer than their trim
lengths of 12-3/4 and 17 inches. Keep the posts a full 20
inches long until trimming them, after the joinery is complete.

Referring to the steps in Chapter 6, drawknife all the rung
billets into square sections 3/+4 inch wide. Then spoke-
shave the full set of rungs into octagonal sections, followed
by rounding. Air dry the rungs for a few days, then put
them into a heated environment to dry. Stack the drying
rungs in a crisscross pile so that there is good air circula-
li()l] 1]1‘()11“(] cach ])&l]‘l.

Drawknife the posts as explained for shaving the front
chair posts in Chapter 6. Begin by shaving the posts to a
square section 1-3/8 inches wide. Shave the tapers on the
bottom of the square-section posts before shaping them to
an octagonal section. When shaving the tapered bottom
section, be sure to shape the feet into a regular octagon |
inch across. Air dry the posts before beginning assembly.

Saw the rungs to their trim lengths afier they are thoroughly
dry. As with the chair, the rung tenons are 5/8 inch in diam-
eter and 1 inch long If you don’t have a lathe or a tenon
former. shape the tenons following the tenoning procedure
in Chapter 6 using a spokeshave, file, and sandpaper. "The
tenons should fit the sizing gauge (see Chapter 6) with a
squeaky tight fit. Be sure to chamfer the ends of the tenons.
but just slightly. Keep the tenoned rungs dry until assembly.

BoRING THE PosT MORTISES

You're now ready to bore mortises in the posts. Transfer
the tangent lines for the rungs from the pattern suck.
You can assemble both short (side) panels or both long
{front/back) panels first. The borings above the tangent
lines are for the short side rungs. For comfort, the long
front/back rungs must be below the side rungs.

Growth-ring orientation of the posts in relation to the
rungs will have little effect on the strength of the stool.
which is subjected to almost no racking stress. I suggest
orienting the rays of the posts at a rough 43-degree angle.
directed toward the center of the seat-—a small detail that
enhances the appearance of the finished stool.

The easiest way to get all the mortises in alignment and at
the same angle is boring horizontally; which vou can do with
a vise attached to a workbench. or with a peg-and-wedge
holding svstem set up at a comfortable height (fig. 10.6].

For the peg-and-wedge system, bore the peg holes in the top
of a workbench or a heavy plank attached to a post or wall.
You can also set up a peg-and-wedge system on a low bench
or the seat ol a shaving horse. in which case vou will do all
borings vertically. From hardwood rivings about | inch in
diameter. shave the pegs with a shght swelling at one end
and a chamfer at the other. The holding wedge is about

8 inches long. tapering from 3/4 to 1-1/4 inch in width.

I recommend boring the mortises with a bit brace and one
of the auger bits discussed in Chapter 6. Power drills bore
very quickly: vou need to be careful getting alignment,
angles, and depth correct for the stool mortises. If you
have a workbench with a vise, vou can use a pair of boring
fixtures (see Chapter 6).

Draw a line down the length of one leg oriented about 45
degrees from the rays as seen from an end view. Use the
stool pattern stick to transfer tangent lines crossing the
lengthwise line on the leg. It you're boring mortises for
side panels first, draw small circles just above the tangent
lines (see fig. 10.4). For boring front and rear mortises,
draw the circles just below the tangent lines.

Secure one post in the vise boring fixture or the peg-and-
wedge holding system. Set and aim the auger bit to bore
into the center of mass ol the post. To do this, vour eve
must be level with the post when you position the auger.
Remember that the mortises are bored tangent to the cross
lines on the post. A line level taped to the auger-bit exten-
sion makes it possible to hold the drill at a consistent, hori-
zontal position. Bore the mortises | inch deep. Use tape or
paint as a depth gauge on the auger. Using the boring fix-
ture or the peg-and-wedge system, yvou can bore all three
mortises without repositioning the piece,

You'll bore all mortises on the stool with a level auger posi-
tioned 90 degrees to the posts. Use a combination square
to position the auger at a right angle to the post being
bored. You'll appreciate having a helper the first few times
that vou do this.

TOP OF WORKBEMCH OR SHAVING HORSE

KNOCK-OUT WEDGE

[ o ] B—

STOOL LEG WITH TANGENT
LINES. SET FOR HORIZONTAL

E 3 g _.._i_ lfg;;jf BORING.
’

FiG. 10.6. Diagram of a peg-and-wedge holding system:
a, plan view; b, side view
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INmIAL GLUING UP

You can begin glue up when vou've put tenons
on three rungs '|I1{| I weed PI'[i\l"- i|| WO e sls.
You'll need ordinary white glue, a clean white
rag. a glue brush (cheap acid brushes work

welll, and some water.

Brush elue into the mortises ol one post and
on one end of the hrst set ol rungs. Orient the
rays of the rungs parallel to the lenath of the
posts. to minimize joint loosening when the
tenons shrink and expand due to changes in
humidity. For appearance and suength, any
curvature on the runes should be oriented
crown up. If they are strong. unsightly rungs
can be used at the top of the posts. where they

are hidden by the woven seat.

['he joints should be a hammer-tight it [ use
a?2-1/

leather scrap or other padding between the post and assem-

-pound rawhide-and-iron mallet. Put a

bly beneh top. Hammer the rung tenons into the post mor-
tises: the sound distinetly changes when the tenons are fully
home. Measure the protruding rungs to make sure that the
seated tenons are at the « orrect :|l']1l]l. L.ook across the tops
of the rungs: they should be the same height, If the middle
rung is taller than the end rungs, try driving it deeper into

the mortise, IF this doesn't work. trim the end of the middle

rung so that it lines up with the upper and lower rungs.

After rungs are in one post. brush glue on the remaining
tenons and mto the mortises of the matching post.

Hammer the joints toeether,

Look across the rungs at a low anele 1o see it the assem-
bled panel forms a lat plane. The rungs should appear
parallel with cach other. It the panel 1s warped, vou can
straighten it by putting one leg in a benceh vise. and then
twisting the other leg in the proper direction. Use a damp
rag to clean up any glue squeezeout around the joints

before assembling the opposite panel.

BoRING PERPENDICULAR PoOST
MorrTises AND FINAL GLUING UP

Mortises bored perpendicular to the assembled panels are
done the same way. Set an assembled panel in the boring fix-
ture or peg-and-wedge holding svstem, Use a combination
square with an integral bubble level o position the panel at a
right angle o the horizontal boring direction. Alien the bor-
ill: bit on the Oppr wite side of the tangent lmes used to bore
the original panels. Be sure 1o bore through the center of
mass, level and at a right angle o the posts. Bore mortises in

both of the previously assembled pancls at this time.

Brush elue in the mortises of one panel and on one tenon

end of the next set of rungs. Determine rung rav orienta-

tion before driving the rungs into the posts. Drive the rungs
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into this first panel. Check rungs for height (length) and

clean up anv glue excess,

Brush glue in the remaining mortises (on the other panel
and on the tenons of the protruding rungs. Hammer the

sccond side panel onto the upright rungs.

Check alignment of the stool by viewing across the
panels — rungs should appear parallel with each other.

II" the stool is out of alignment vou may be able to make
a correction by using a ]1i]n- or bar clamp o reshape the
proportons ol one or more pancels. Connect the clamp
Jaws to opposing ends of the legs on a single panel.
Observe changes in alienment as vou close the clamp
serew. You may need to overclamp. Experiment with this
tvpe of correcuon, as there are numerous causes for non-
alighment during assembly. Be sure to clean up all glue

squeczeout before excess elue dries.

FiNISHING AND WEAVING THE SEAT

The stool frame 15 trimmed and leveled much like the lad-
der-back chair in Chapter 3. Use wedges to level the stool
on a flat. horizontal surface. Use a compass to seribe a
penctl e set at the base of the highest wedeed lee. Saw
oll’ the bottoms of the legs at the seribed lines. Pare a

chamfer around the bottom ol each leg with a chisel.

Saw oft post nubbins 5/8 1o 3/4 inch above the top rungs.
Chamter the upper end of the wimmed legs. Chisel the

H.l[ cut made by I|1t‘ Saw Mo a very \]it,:lll COTVEeX ~l|t'|'.1u'.

Clean up the stool frame with a sc raper or line sandpaper.
I use several coatings of a thin, penetrating linseed

o1l based finish wiped on with a rag.

You can weave the stool seat with any of the materials dis-
cussed in Chapter 7. The only difference is that weaving
the stool seat goes considerably faster than a chair seat.

since the plan is a simple rectangle.



CHAPTER 11

Post-and-Rung:
Ami’s Youth Chair

he main requirement for a youth chair, in addition to the

necessary height. is that it be almost impossible to tip

over. I made this chair for my daughter, Ami, in 198+,
when she was four vears old. Its inspiration came one evening
while T was looking at one of our old ladder-backs. To make
a vouth chair, 1 realized, 1 could splay the standard ladder-
back rear posts to the side and rake them back. The front legs
would also have side splay but no forward rake. I drew up
plans that evening and made the chair the next week. On the
prototype, the front legs bow out a bit because my original
drawing was not particularly accurate. Using the rung lengths

in the plans will result in a chair with a slightly smaller seat.

BeErorRe You BEGIN:
DESIGN AND PREPARATION

Making Ami’s chair is more complex than the ladder-back
in Chapter 6, mainly because of” the leg splay and rake. but
the acute and obtuse angles of the plan view are the same.
I like the design as it is. but vou could make the chair a lit-
tle fancier by shaving a relief” on the back posts, like the
ladder-back’s.

Make a chair stick following the plans in figure 114 The
circles indicating the rung mortses are below the tangent
lines, because the front and rear panels of this chair are

assembled before the sides.

You can make a special potty seat. with front (acute

angles at 82 degrees and rear (obtuse) angles at 98 degrees.
The slat mortise is oriented 122 degrees from the side
rungs (fie. 11.5). There is no back post reliefs vou will adjust
angles for axial rotation by placing a short dummy slat in

the slat mortises.

The rear posts of Ami's chair are bent on the same bend-

ing jig as the ladder-back’s. You may need two bending
jigs. | had to modify my jigs. cutting away most of” one side.
so that I could pull the rear posts o the form with clamps.

Youth chair, designed by the author Without the relief, the posts are surprisingly stifl,

ConsTRUCTION NOTES

Rive and shave posts and rungs following the dimensions on
the matertals chart. On the assembled chair, there are nine
different rung lengths. Be sure to make several extra rungs.
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Fic. 11.1. Plan view
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FiG. 11.2. Front view FiG. 11.3. Side view

Scale: 1:8
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MATERIALS LisT: POST-AND-RUNG YOUTH CHAIR
Number Rived Green Shaved Green Finish
of Pieces Description Dimensions Dimensions Dimensions
2 Front posts L-53/4" sq x 244" 1-3/8" oct x 24+" 1-7/16" dia x 23"
2 Back posts 1-3/4" sq x 324" 1-3/8" sq x 32" 1-7/17" dia x 31-3/8"
1 Front rung 1" sqx 17" 3/4" octx 17" 11/16" dia x 13-1/2"
| Front rung 1"sqx 17" 374" ocex 17" 11/16" dia x 15"
I Front rung 1"sqx 17" 3/4" oct x 17" 11/16" dia x 16-1/4"
2 Side rungs " s 17" 3/4" oct x 17" L1/16" dia x 14"
2 Side rungs " sqx 17" 34" octx 17" 11/16" dia x 13"
2 Side rungs I"sqx 13" 3/4" oct x 13" [1/16" dia x 11-3/4"
| Back rung ™sex 13" 3/4" oct x 13" [1/16" dia x 10"
| Back rung 1" sq x 13" 3/4" octx 13" 11/16" dia x 11-1/4"
I Back rung 1" sq x 13" 3/4" oct x 13" 11/16" dia x 12-1/2"
| Back slat 1/2" x 11" x 3-1/2+" 3/16+" x 3" x distance Same
Fic. 11.4. FiG. 11.5. Youth chair
Youth chair _ potty seat. The slat
stick; overall il 7 B —— angle differs from the
size, 1/4" by P05TS ladder-back potty seat.
1-1/2" by 31" REAR |
at top of RUNGS: l H_ o
rear posts I EACH '. \
L 2
! mor |
o — RUNES:
|4 — I EACH |——]— 23" TOP OF FRONT
POSTS 1 e
2% — v o1~ 21%" Steam and bend the rear posts, Kiln dry the rungs (or an

e equivalent process) and air dry the posts.

—~—15"

d— 6% Trim the kiln-dried rungs to final lengths. The rung tenons
are 5/8 inch in diameter and 1 inch deep. Use anv tenoning
method. Separate the rungs into groups of three based on

14" — — 14" their panels.
13" —r O ; : 3 : :
(13— L Assembly begins with the front panel. Determine left and
} right front posts. Place one front post at its respective cor-
- I% s . . .
SIDE ner of the pouy seat, rotated so that its rays are directed
RUNGS: o1~ 8" toward the center of the seat. Draw a lengthwise orienta-
2R || R — 7" BeGIN tion line on the post to indicate the axial placement of the
TAPER 2
front rungs.
Transfer tangent lines from the chair stick to the front
post. Draw circles for the mortises below the tangent lines.
Set the front post in the standard ladder-back boring fix-
e

ture, rotated so the lengthwise line appears centered when
vour eve is level with the post.

If vour tenons have shoulders, set the depth tape on the
5/8-inch boring bit to 1-1/16 inches. For straight tenons
without shoulders, set the depth to an even inch.
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Visualize the splay of the front legs. Front rung mortises
are bored at an angle of’ 84 degrees leaning toward the top
of the front posts. The complementary angle is 96 degrees
leaning outwards from the base. The boring bit and exten-
sion are held level (just like boring for the ladder-back.

But instead of boring square into the post, vou come in at
an angle. Set a sliding bevel gauge at 96 degrees. Hold the
bevel gauge against the boring fixture. Position vour bor-
ing rig parallel to the extended wing of the bevel gauge
(fig. 11.6). All three mortises are parallel. When boring
mortises for the other front post, be sure that the splay
angle mirrors the angle of the original front post.

Fic. 11.6. Plan view of the
setup for boring side-rung
mortises on the youth chair

F:i ﬁ‘, BORING FIXTURE
-

~ BORING BIT AND
EXTENSION
(WITH LEVEL )

Assemble the front panel.

In the rear posts, chop slat mortises 90 degrees from the
plane formed by the bend.

Make a 2- by +inch dummy slat that fits snugly into the
back slat mortises. Fit the dummy slat into one of the rear
posts. Position the rear post over the appropriate corner of’
the potty seat. with the dummy slat parallel 1o the relief
angle at the rear corner, Draw a lengthwise orientation line
on the post. Transfer tangent lines from the chair stick.

Place the rear post in the boring fixture. Adjust axial rota-
tion by holding the slat angle of the potty seat against the
dummy slat (fig. 11.7). Bore horizontal mortises leaning 96
degrees from the foot of the leg,

R
)

POTTY SEAT,
FiG. 11.7. Adjusting ~ MOPFIED //
the axial rotation for ::;EEF /’
boring rung mortises —
in the rear posts

DUMMY SLAT

‘ BORING FIXTURE
e Litid IN BENCH VISE
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Assemble the rear panel.

On this chair, there s no need w overlap the tangents

of the front and rear mortises by 1/16 inch. Lay the
assembled front panel on vour workbench. with the inner
side of the panel facing up. Peneil tangent lines and mor-
tises for the side rungs on the posts of the back panel.
Draw tangent lines on the front posts in line with the
upper tangents ol the front rungs. Pencil tangent lines and
mortises for the side rungs on the posts of the back panel.
Draw circles for the mortises above the tangent lines.

Place the front panel into the boring fixture at the beneh
vise. Since the front and side rungs form an acute angle,
tip the front panel slightly forwards (away from the bench).
Use the potty seat to adjust the axial rotation of the panel
by holding the edge of the potty seat that represents the
front rungs against the rungs of the front panel.

Bore the side-rung mortises at a right angle to the front
posts, using a combination square to determine a 90-
degree angle. Bore level, as usual.

Set the back panel in the boring fixture. Side rungs inter-
sect the back panel at an obtuse angle, so tilt the panel
toward the back of the workbench. (The panel leans away
from your boring position.) Adjust axial rotation by hold-
ing the edge of the potty seat that represents the rear
rungs against the rungs ol the back panel.

Set the shding bevel gauge to 101 degrees. the intersecting
angle of the side rungs and rear legs. Bore horizontally,
leaning 101 degrees awayv from the base of the legs.

FiINAL DETAILS

Assemble the frame.

Level the chair so that the legs don't rock. Don't shorten
the rear legs 1o lean the chair backwards. “Trim the top of
the front posts 3/4 inch above the side rungs. Trim the wop
of the rear posts — the “ears™ o vour own visual taste. (1
trim them 2-1/2 to 3 inches above the top of the slat mor-
tises.) Chamfer both ends of the front and rear posts.

Rive a blank for the single slat. Experiment with a card-
board pattern to determine slat length. curvature, and
height. Make the slat, being careful to shave uniform
thickness from end to end. Installing the slat is the same as
for the ladder-back.

Sand or scrape the frame smooth and finish to vour
requirements, Weave the seat.



Post-and-Rung:

Dans Rocker

LR D, G

This comfortable rocker ts a challenging projest-in pojt;(arad -rung chairmaking

e
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Scale: 1:8 FiG. 12.1. Plan view




MATERIALS LiST: POST-AND-RUNG ROCKER
Number Rived Green Shaved Green
of Pieces Description Dimensions Dimensions/Trim Size
2 Front posts 1-3/4" x 20" 1-3/8" x 19-1/4"
2 Rear posts 1-3/4" x 48" 1-3/8" x 45-1/2"
2 Front rungs 1-1/2" x 21"+ 15/16" x 20-5/8"
2 Upper side rungs 1-1/8" x 18"+ 15/16" x 17-5/8"
2 AMiddle side rungs 1-1/8" x 18-1/2"+ 15/16" x 18"
2 Lower side rungs 1-1/8" x 19"+ 15/16" x 18-3/8"
1 Upper rear rung 1-1/8" x 18-1/4"+ 15/16" x 17-3/4"
1 Middle rear rung 1-1/8" x 19"+ 15/16" x 18-1/4"
1 Lower rear rung 1-1/8" x 19-1/4"+ 15/16" x 18-3/4"
3 Slats 1/2" x 4" 1o 3" x 24" /4" x 3-3/4" 1o 4-1/4" x 17-1/2" 1o 21-1/2"
2 Armrests 1-1/74" x 4" x 20" 7/8" x 3-1/2" x 19-3/4"
2 Rockers, sawed 3/4" x 3-1/2" x 36-3/4"
or | Rocker blank rived 2-1/2" x 2-1/2" x 48" Resaw and plane o 374" thick.
2 Front arm pins 5/8" dia x 2-1/4"
t Rocker pins 3/8" diax 1-1/2"
10+ Slat pins 5/32" dia x 3/4"+
2 Rear arm pins (optional 5/8" dia x 2-1/4"

an Mavner designed and made this
post-and-rung rocking chair. Dan has
£ 40-1a taught ladder-back chairmaking at
Country Workshops and is a professional
woodworker in Columbus, Ohio. The chair
in the measured drawings has rockers made
from quarter-sawed oak lumber. Dan’s

chair in the photos was made with rived

Fic. 12.3. Side view and bent rockers, which are more graceful

but considerably more diflicult to make.

Scale: 1:8 BerorRe You BEGIN:

A Look AT TECHNIQUES
AND STYLE

This handsome chair combines elements of

a traditional rocker with a clean, contem-
porary feeling It's also very comlfortable,

thanks to its generous size and the ladder-
back slouch of 103 degrees from the plane

ol the seat.

Making this rocker is an ambitious but do-

able project for anyone who has completed

the bent-back, double-slat post-and-rung

chair detailed in Chapter 6 or a similar chair.

The design calls for side rungs of three differ-

ent lengths and for three diflerent rear rungs.
Also, the side panels are slightly twisted: the

front legs are parallel, whereas the lower sec-
tion of the rear legs diverges slightly. You can
put Dan’s rocker together without using glue

3040 % 178" X B8-12" CIRCUMEERENCE if vou assemble all the parts at optimum rela-
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Fic. 12.4.
Chair stick for
Dan'’s ladder-
back rocker

|' ALL SLAT | [| |
MORTISES ‘ |
ARE | 53 |
N .
‘ 4" X 34" % 22 |] .
|
5%
| I |
| 5% |
" 0 s’
]
s ARMREST o
T F ' mortise — | H | 5%
3"
~<——BREGIN TAPER —F---1 _5_
SIS
| .—MIDDLE siDE 3" |
RUNG TANGENT O] 3*.
o ¥
I O 2
FRONT ROST BACK POST
> 13" e o
III
I
REMOVABLE [
WEDGE I|I
242" '
34" % 3" DOWEL
/
40" I'/2° X 5%2" X 40
CONSTRUCTION
LUMBER
ROUND APEX ! "
AFTER \ 5 —= X k/
LAYOUT
122"
BOTTOM
OF LEG |
FITS IN SLOT -i
1
¥apoywoor [@ ) e t
AL
GUSSET .ﬁf,b\«
@ @ ‘ i

Fic. 12.5. Bending form for rocker rear posts—make two from

nominal 2 by 6 lumber.
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tive moisture contents, and it they fit together tighdv. It vou're
not sure about the details and quality of wet/dry joinery; use
liquid hide glue. which has a slow set time.

You can also make several desien modifications without
affecting the balance or strength of the chair: For appearance.
vou might lengthen the back posts by 1 to 2 inches above the
upper slat. If vou shortened the backrest to three or tour slats,
the chair would be just as comfortable but less imposing,
especially in a small room. You could increase the number of
front rungs to three, or reduce the rear rungs to two. |Be sure
to leave three rungs on cach side.) The plan converts casilv to
a knitting rocker by eliminating the armrests.

Don’t modify the radius of the rockers or the relationship
of” the rockers to the seat and back. unless vou are ready to
experiment. This chair has excellent balance.

MAKING THE PoOSTS,
RUNGS, AND ROCKERS

Make a chair suck. tollowinge figure 12,4, One side of the
chair stick shows the back rung and slat mortises in the
rear posts. The other side represents the front-rung
mortises in the front posts,

Start by riving and shaving posts and rungs following the
procedures outhned in Chapter 5. with these few ditter-
ences. The shaved rungs are 7/8 inch in diameter when
dryv. If vou're shaving green wood. make the rungs 15716
inch in diameter. As a design option, the ends ol the rungs
can taper slightly toward the tenons. Alter thorough drving,
the rungs use standard 5/8-bv-1-inch tenons.

The lower section of the front and rear posts 1s a straight
cvlinder (with no taper). A very slight taper begins 13
mches from the bottom of each post. The upper ends of
the front and back posts are 1 inch in diameter. Use a hand
plane to shape the tapers of the rear posts. The transition
from cvlinder to taper should be impercepuble.

Do not saw the slots for the rockers in the post bottoms
until vou've assembled the chair frame.

Steam and bend the rear posts when they are square or
octagonal in section. (Don’t round the rear posts untl after
the slat mortises are chopped.) Refer to figure 12.5 1o make
two post-bending torms. Steam green posts tor one hour
posts made from air-dried stock for an hour and a half.

Shave the slats to a thickness just over 1/4 inch. Steam the
slats. After limbering, put the slats into a bending form
such as the one shown in the photos. Make the inner edges
of the sides that restrain the slats 22 inches apart. Ac this
stage, all the slats have the same length and curvature, but
they can be graduated in width. You'll customize the slats
when vou assemble the rear panel.

Dan’s bent rockers are made from a single 48-inch riving
that is shaved and planed 2 inches wide by 2 inches deep.
T'he bending torm is longer than the 38-1/2-inch rockers



of bending forms for
steam-bent rockers.

. . . - R The bending forms
12 inches. for the convex section. 40 inches. This allows 2 must be 2 inches thick:

CENTER LINE

It uses convex and concave sections that are pulled
together with clamps. The radius for the concave section is

inches tor the thickness ol the rocker (fie. 12.6). Steam the
rocker blank for two hours.

After the bend has set, ripsaw the picce into two rockers,
Dress cach rocker to 374 inch thick. Clamp the rockers
together undl they are thoroughly dryv they must have

identical curvatures,

For rockers sawed from lumber, follow figure 12.7 for a

pattern. The wood should be well dried and quarter

sawed. Oak 1s a good choice.

in order to get a uniform curve from one end to the other. FiG. 12.6. The curves
|
I
|
|
I
|
|
|
|
a0
|
|
|
|
|
|
1
T

a7 |

T - i

: 1 I
S|

e _‘:h*_—-—_-_—-,.____f__l_,,'-.ﬂi"‘ 2 ? ‘_T T 5%
1 |

N [l [T T 1] _L
C 42" rapius

Fic. 12.7. Pattern for sawed rockers. Dashed lines b and ¢ are sawed after the rockers are fitted to the assembled frame.

ASSEMBLING FRONT Begin assembling the rear panel by fitting the rear rungs

and slats to one rear post. (Be sure to have the rungs and

AND BACK PANEI.S slats in proper sequence.) Glue the rungs, but don't glue

: ; ; the slats. Fit the second rear post to the rungs and back
Use a spokeshave to round the front posts. Assembly of the . :
. . : : : . ‘ slats. You may have to pull the assembly together with bar
front panel is straightforward. All front mortises are 90 o : .
or band clamps. Check the assembled back panel for

degrees to the posts. Make the panel square and flat. ) : . . .
: dimensions and configuration. The two halves should be

Chop mortises in the rear posts for the back slats after the symmetrical. The lower rung section should form a flat
bends are well set. All slat mortises are 1/4 by 3/4 by panel. Make any necessary corrections. Pin the slats in
2-1/2 inches. Round the rear posts. Bored mortses tor the place. Use one or two pins on cach end of cach slat.

rear rungs are offset by + degrees from perpendicular on : . . L .
A : . : . Lav out tangent lines for boring mortises tor the side rungs.
the length of the lower, evlindrical section of the posts. : ;
' : Draw tangent lines above the front- and rear-panel rungs.
Trim the slats to length. The chord at the base of the bot- The tangent for the center side rung on the front post is 3
tom slat is 16 inches. plus 1-1/2 inches for the two 3/4- inches above the tangent for the lower side rung,
inch-deep slat tenons. Each higher slatis 1 inch longer. i 2 " y 3 .
s N . S I'he slight twist of the side panels requires vou to bore
I'he slat ends are angled 95 degrees from the flat base line. ; ; : s i
e 5 P cach side-rung mortise at a slightly different angle. Take
All slat-end tenons are 2-1/2 inches high. The slat pattern : ’ A
/ : : : ; the obtuse and acute angles for the center rung oft the
and maximum width of” each slat is a matter of” personal G : e
S s ; ; plan view i the measured drawing: then adjust the upper
taste. (See figure 6.27 for a variety of slat stvles. ; . :
E ’ and lower mortises plus or minus | degree, an estimate
Do a dry assembly of the slat section of the back panel that works well enough.
before the glue up. Be sure that the slats form a continuous = o ; ¢
e : : S Side-rung mortises in the front panel are all bored 90
plane. Curvature of the preformed slats can be modified : - ; :
L : degrees to the length of the front posts. Set the panel in a
somewhat. To flatten a slat. put it on the floor and press . i o ; ; & 1/9
= vertical boring fixture. Then tip the panel forward to 5-1/2
down on the center. To increase curvature, put a bar clamp . o e
. . degrees ofl vertical. This will form the acute angle when
on the slat ends. then overtighten with the clamp serew,
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vou bore horizontallv. Bore the center mortise using the
standard horizontal boring procedure. For the upper mor-
tise, up the panel forward at 6-1/2 degrees from vertical.
Then readjust the panel to 4-1/2 degrees ofl vertical for
boring the lower mortise.

Side-rung mortises in the rear panel are bored 94 degrees
from the line of the lower section of” the back posts. (Refer to
the side view on the scale drawing,) Place the back panel in
the vertical boring fixture and tip it toward the workbench to
5-1/2 degrees from vertical. Bore the center mortise. Then
readjust the tilt to 6-1/2 degrees for boring the upper mor-
tise. and 4-1/2 degrees tor the lower mortise. (The variances
for boring the front and back mortises are the same, since
the front and back panels are parallel to each other.

Assemble the side rungs in the conventional manner,

MAKING THE ARMRESTS
AND FINISHING THE FRAME

Make the armrests from rivings or sawed stock. After saw-
ing the outline, sculpt the shape with a drawknife and
spokeshave. The tenons that connect the armrests to the
back posts can be either an integral part of the armrest or
hardwood dowels mortised into the ends. To make an inte-
gral tenon. rough the tenon shape with a rasp, finished by

rounding with a hollow auger.

There are several good wavs to attach the armrests to the
top of the front posts. One option is to use a hollow auger
or lathe) to make integral 5/8-inch-diameter tenons at the
upper ends of the front posts. Kerf the ends of the tenons
perpendicular to the length of the chair side panels. I you
do this, make the original front post stock 20-1/4 inches
long (trim length), instead of 19-1/4 inches as specified in
the materials list.

A second option is to square the tops of the front posts before
assembly. Bore 5/8-inch-diameter by 1-inch-deep mortses
nto the end grain at the tp of the front posts. Glue 2-inch
dryv. hardwood dowels into the mortises. Kerf the ends of the
dowels, ortented perpendicular to the chair side panels.

A third option employs dowel inserts. Clamp the entire arm-
rest assembly into position. Insert the tenons at the rear sec-
tion of the armrests into the rear post mortises, with the
forward sections located over the tops of the front posts.
Bore 5/8-inch-diameter by 2-inch-deep mortises through the
armrests and into the end grain of the front posts. Saw
wedge kerfs into the 53/8- by 2-1/2-inch dowels, which are
oriented perpendicular to the length of the armrests. Glue
the dowels in place.

At this point, vou can finish the chair frame, without the
rockers. Use a penetrating oil or oil/varnish finish, with an
optional top coat of hard wax. I you'll be leaving the
chair on a porch, use alkyd or urethane spar varnish,
preferably with ultraviolet inhibitors, I like a satin varnish.
but yvou can also use flat or gloss linishes.
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Since the chair will be quite cumbersome after vou've attached
the rockers, I suggest vou weave the seat at this point.

ATTACHING THE ROCKERS

Clamp the chair upside down to vour workbench, with the
back post ears flat on the floor. (The chair must be straight
up and down.! Use a straightedge to draw rocker center
lines from the front to back posts on the bottoms of the
posts. The rocker center line crosses the bottom of the rear
post about [/16 inch ofl true center to compensate for the
angled lower portions of the rear posts (refer to the front
view, fig. 12.2). Extend the center lines down the posts for
the depth of the mortises. To make these lines plumb, use a
framing square set across the bottoms of the left and right
posts. [The center lines are parallel to the front posts, but
they are slanted in relation to the canted rear posts.) Then
draw left and right lavout lines for the dressed thickness of
the rockers.

The depth of the rocker mortises in the posts will vary,
depending on the stvle of the rockers. For sawed rockers
that are shaped with a straight landing for the front and
back posts, the depth is uniform relative to the distance
from the bottom ol the side rungs. (After fitting, vou can
trim the bottoms of the posts parallel to the curve of the
rockers.] With bent rockers, you must allow for the curva-
ture of the bend. The left and right mortises must be paral-
lel to cach other and perpendicular 1o the floor.

Saw the vertical cuts of the rocker mortises with a back saw
sharpened with rip teeth. Be sure to saw inside the lavout
Iines. Use a coping saw to cut the bottoms of the mortises,
Adjust the slots to the rockers by paring with a sharp chisel.

Fit both rockers to their post mortises, Before attaching the
rockers. check their alignment. If the rockers are not per-
fectly parallel when viewed from the side, the chair will
wander sidewavs when it's rocked back and forth. Place a
pair of’ parallel winding sticks on a flat surface. Set the chair
on the winding sticks, with the rear rungs parallel o the rear
winding stick. Check for rocker contact with the sticks at all
four legs. If one rocker is high, make an adjustment by
pushing the rocker forward or backward in the leg mortises.
The curve of the rockers allows infinitely variable adjust-
ments. Mark the fitting location when the rocker contacts
the winding sticks at all four points.

For sawed rockers (fig. 12.7), cut the curved line, b, on the
upper portion of the rockers after ftting the rockers to the
post mortises. Line ¢ in front of the front posts is an option,

Trim the bottoms of the legs so that they are parallel o the
curve ol the rockers, Chamfer the external bottom arris
with a chisel.

Bore 3/8-inch-diameter pin holes through the legs and rock-
ers. Make the pins from straight-grained, dry hardwood.
Apply finish to the rockers.



Hmerican Windsor:
Sack-Back firmchair
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Scale: 1:8




BACK BOW PATTERN

SAME AS ARM BOW

BUT 3/4" SHORTER

FROM A TO A
]

ARM BOW PATTERN

ALL SPINDLE
MORTISES
/2" DIA. X1" DEEP

3/8" THROUGH
MORTISE

FiG. 13.4. Seat plan

Scale: 1:4

221



Fic. 13.5. Patterns for double-baluster turnings

1-16/16

LATE 186TH CENTURY AMERICAN WINDSOR MEDIAL
STRETCHER STATIONS MEASURED FROM CENTER AT “C"
CAN BE USED FOR BOW-BACK, SACK-BACK,
CONTINUOUS AEM, AND COMB-BACK

e e s e e seregs g e e syees i eseny e il o L T £ | [ | iy, e S = LR L A Scale: 1:2

%

LATE 18TH CENTURY AMERICAN WINDSOR ARM SUFPORT

LATE 186TH CENTURY AMERICAN WINDSOR TURNING
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MATERIALS Li1ST: SACK-BACK ARMCHAIR
Number
of Pieces Description Rived Size
1 Seat plank sawed
| Arm bow 1" x 1-1/4" x 48"+
l Back bow I"x 1" x 45"+
1 Leo blanks 2-1/2" sq x 22" rived
or 2-1/4" sq x 22" sawed
2 Side stretchers 2-1/2" sq x 16" rived
or 2-1/4" sq x 16" sawed
1 Medial stretcher 2-1/2" sq x 18" rived
or 2-1/4" sq x 18" sawed
2 Arm supports 1-3/4" sq x 14"
+ Spindles 1" sqx 12"
2 Spindles 1" sq x 18-1/2"
2 Spindles " sq x 20-1/2"
3 Spindles ["sqx21-1/2"
2 Hand blocks sawed
21 Wedges

Green Size Dry Size

2-1/4" x 16-1/2"+
v R

1-7/8" x 15-3/4"+
x 20-1/4"

11/716" x 15/16" /8" x7/8"

7/8" dia 153/16" dia

1-15/16" dia Can be same as green
double-basluster pattern

1-15/16" Can be same as green

major diameter

1-15/16" (

(major diameter

an be same as green
1-7/16"

major diameter

Can be same as green

7/8" dia 374" dia
7/8" dia 374" dia
7/8" dia 374" dia
7/8" dia 374" dia

576l i ol

As required

he sack-back Windsor is characterized by its two bemt
bows — a horizontal arm bow, with hand picces at the

ends, and a back bow. The back bow intercepts the
arm bow at an angle between 45 and 60 deerees. The sack-
back and the American comb-back Windsor both have a
shallow but wide oval seat. The stvle s closely related to its
English cousin. which is sometimes called a double hoop-
back Windsor. The sack-back is not as spectacular as the
American continuous-arm Windsor, but I find the design 1o
have interesting and complex visual relationships.

BerorReE You BEGIN: A Look
AT STYLE AND TECHNIQUE

The sack-back is certainly the sturdiest of all the high-
backed Windsor armchairs. The long spindles are sup-
ported at midpoint by the horizontal arm bow. The
hoop-shaped back bow forms an array of triangles with
the upper portion of the spindles. The extended arm bows
are supported by arm supports and short spindles that
form a triangulated frame,

The handsome but shallow seat is not suited to evervone,
For comfort, the back needs a generous slouch angle of 12

to 15 degrees. With a straighter backrest, a sitter tends to

Leg Angles (in degrees from 90)
for the Sack-Back Armchair

Rake Splay Sighting Resultant
Front 10 12 39.7 154
Rear 16 12 3.5 19.6

slide forward on the seat. Happily, deepening the seat is
not diflicult; vou can increase the depth by an inch or two
without detracting from the classic good looks of the
design. The easiest approach is 1o extend the front of the
seat, retaining the spindle and bow spacing. It vou extend
the seat front, relocate the boring centers and sight point

for the front legs. Leave the rear legs as shown in the plans.

The only other change is extending the length of the side

stretchers, a measurement determined alter vou've fitted
the legs to the seat.

This is not a simple chair to build. T strongly recommend

making a bow-back Windsor before attempting the sack-
back or the other Windsors in the following chapters.
Making a sack-back mvolves several challenges. The back-
bow tenons are carefully fitted at a difficult angle o
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tapered mortises in the rather narrow arm bow. The spin-
dles bulge in the lower section between the seat and the
horizontal arm bow. Shaving a uniform set ol these spin-
dles requires some real care. The spindles are also fited 1o
tapered mortises in the arm bow.

Although the sack-back in the plans has fancy double-
baluster turnings, a pattern common in the late 1700s, the
much simpler double-bobbin (or bamboo) pattern is also
appropriate and historically correct. Another alternative is
the cone and vase turning pattern shown on the plans for
the comb-back Windsor. In this hvbrid. simplified version
of the fancier turning swyles, the turned arm supports are
essentially scaled-down versions of the legs.

MAKING THE SEAT

The seat tor the sack-back (and the comb-back i the next
chapter) is wider than it is deep. The planking runs from
side to side mstead of front to back, as in most other
American Windsors, Draw the seat outline on the plank.,
along with the border of the spindle deck and the centers
for all the spindles (fig. 3.4,

I vou choose to, vou can bore the arm support and the
spindle holes in the seat deck before vou saddle the seat,
using the sieht lines and resultant boring angles on the seat
plan. My preference is to bore the arm support and spin-
dle mortises with the bent arm bow held in place by bor-
ing fixtures. You bore through the arm bow and then
continue with borings into the seat. With this method vou
don’t deal with numeric angles. and vou have more
options for customizing spindle spacing and angles.
Another possibility 1s boring and reaming the arm-support
mortises only. There is less chance of splitting the seat
plank if you ream the arm-support mortises before sawing
the outline of the seat.

Saddle the seat following the steps in the chapter on the
bow-back Windsor.

MAKING THE BOw AND SPINDLES

Before riving the blank for the arm bow, vou must make a
decision about the hand sections. While vou can make the
arm bow from one piece, with integral hands. separate
blocks for the hand pieces are commonly glued in place
after bending and drving the arm bow:. This not only saves
wood but is also easier than forming and bending the arms
from a single piece of wood.

Rive out the bow and spindle blanks. The materials chart
lists dimensions for an arm bow with the hand pieces
glued 1o the sides of the steam-bent bow after drving. 1t
vou choose to make the arm bow from one picee, the riv-
ing is 1 by 2-3/4 by 48+ inches (fig. 13.6). The 2-3/4-inch
width usually crosses the growth rings but can be parallel
to them. Don’t saw the actual hand shape until vou have

fitted the arm bow to the arm supports and spindles.
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FiG. 13.6. Pattern for a single-piece sack-back arm bow. You can
also glue the hand pieces to a narrower bow blank.

Shave the arm bow and the back bow to the green dimen-
sions in the materials chart. You can shave the back bow
round or as an octagon in section and do the rounding later,
Don't taper the ends of the back bow until vou're ready 1o fit
it to the arm bow. Steam green bow blanks for about forty-
five minutes. Double the steaming time for air-dried bow

blanks.

You can use the same bending form for both bows, but fit-
ting the back bow is casier if” you make a separate bending
form 374 mch narrower from side to side than the form
used for the arm bow. Mark the bow centers and direction
of the bend on the bows before putting them in the steamer.

Making the sack-back spindles requires special attention to
details. Rive and trim the blanks to length, preparing sev-
cral extra blanks in cach leneth, Shave the blanks 1o 7/8
inches square. These can taper to a narrower dimension at
one end: the bulge in the finished shaped spindles is 5-1/4
inches [rom the base, including the T-inch seat tenon.

Draw a line around cach square spindle 5 -1/4 inches [rom
the base (see fig. 13.7). Taper the lower ends to a square
9/16 inches across. Taper the upper ends of the long spin-
dles to 3/8 inch square and of the short spindles o 1/2
inch square. Then shape the spindle blanks into octagons,
Kiln dry the spindles. For this chair (and the comb-back) 1
fit the arm bow betore 1 continue detailing the spindles.
Since the height of the arm bow drops shightly from the
arm supports, the distance from the spindle deck on the seat
to the bottom of the arm bow is regulated for each spindle.

g

e 78 z 35 3 3
1 — ——
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MAKE 4 12" 1

MAKE 2 182" |

MAKE 2 4 202"

MAKE 3} 217"

Fic. 13.7. Dimensions for shaving green spindles

TURNING THE LEGS
AND ARM SUPPORTS
AND ASSEMBLING THE STOOL

Turn the legs and the arm supports. A common varition
of the turning pattern in the plans uses a straight taper (an
clongated cone) for the lower section, which appears as a
double curve in the plans and on my chair in the photos (see

figs. 13.5 and 13.8). Il vou use a straight taper, vou must
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adjust the major diameter ol the side stretchers to mawch

the diameter of the cone at the intersection line where the
stretcher mortises are bored. The waper for the tenons on
the leg and arm-support trnings should match vour
reamer. This may require modifving the dimensions in the

plans.

Assemble the stool section of the chair tollowing the direc-
tons i Chapter 8. Because the wide seat has gramn run-
ning from side to side, growth-ring ortentation tor the lees
1s from front to back he 13.9). Growth-ring orientation for
the side and medial stretchers is the same as for the bow-
back Windsor. Wedges for the leg tenons must be perpen-
dicular to the seat gram. Trim the tenon protrusions on

the seat and the bottoms ol the legs, On my sack-back the

seat dr s 1/2 mch trom front to back.

Firting THE ARM Bow

I'he arm bow will be sufficiently dryv in two or three davs if
it has been kept in a suitable drving environment. It the
bend is springy. clamp the bow to a 1 by 3 board. Use the
arm-bow holding fixtures described in Chapter 8 1o sup-
port the arm bow above the seat. Be careful in selecting
the exact placement. The back section of the arm bow 15
offset from the center spindle location by 13 degrees from

vertical. The bow should also be symmetrical. viewed from
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FiG. 13.9. Growth-ring orientation for sack-back seat, legs, stretch-
ers, and wedges. Follow the orientation for the comb-back Windsor.

ARM BOW

4 !

Fic. 13.10. Typical spindle spacing for the sack-back Windsor.
Adijust to the bows on your chair.

above. Clamp the bow securely 1o the holding hixuures.

With the bow in |1Ltt':'. vou can ‘)1"_1'“! Lo space the b i!'i]]u\
for the arm supports and spindles. Since every bow 1s slightly
different. use the suggested arm-bow spacing in figure 13.10
as a starting guide. For a visual check on the spacing, tape
straight wires or thin dowels against the inner edee of” the
arm bow. Use the spacing for mortises in the seat as shown
in the plan. You also need to consider the location for the
add-on hand picces as vou work out the spindle and arm-
support spacing. The mortise in the hand picee is approxi-
mately centered in the wide section opposite the peaked
triangle on the outer side. Remember that the arm bow has

not been cut to leneth., Pencil Xs at the mortise centers.

Once vou've determined spacing tor the arm support and



spindles, vou're ready to glue the hand blocks to the arm
bow. Before removing the bow from the fixtures, pencil
positioning tick marks on the arm and fixtures. The hand
blocks should be about 1/16 inch thicker than the arm
bow. Secure one hand block and one end ol the arm bow
side by side in a bench vise with both surfaces 1o be joined
facing up. Use a sharp block plane to jont the common
faces. Take very thin shavings. Stop planing when the
surfaces of both pieces form a flat, common plane. Check
the joint by pivoting the hand piece 180 degrees. (The
inner arris of the hand block and arm bow during plan-
ing remain together as the two pieces are positioned side

by side.

Check the joint for a ught fit. The planing does not have
to be absolutely square, but the two pieces must fit
together pertectly. Plane agan il the joint is not accept-
able. This elue joint is subjected o considerable pressure
during reaming. fitting, and the usetul life of the chair
This is a long grain to long grain glue joint, which will be

as strong as a solid picce of wood il it is done correctly.

After jointing, glue and clamp the square hand blocks to
the arms. If vou use vellow glue, prime both surfaces with
a thin coat of glue, wait five to ten minutes, then apply
another coat of glue to one of the surtaces. If vou use

epoxy, slightly roughen both surfaces with sandpaper.

Crluing hand pieces o the arm bou

Polyurethane glue is also a good choice, especially it the
wood is still slightly wet. After clamping, check to be sure
that the left and right hand blocks are in the same plane.

Clamp the arm bow back onto the holding fixtures. Match
up the tck marks.

BORING THE ARM-SUPPORT
AND SPINDLE MORTISES

The spindle and arm-support mortises in the arm bow are
7/16 inch in diameter. (Do not bore the angled back-bow
mortises untl vou've drv fitted the arm bow in place.) Use
a bit brace with a standard aunger bit, or a hand-held elec-
tric drill with a bit such as a powerbore or a forstner. Stop
bormeg when the lead begins to break through the bottom
ol the bow. Remove the bow and back bore into the mor-
tises. You can prevent tearout with an electric drill by tem-
porarily clamping a picce of scrap wood to the bottom of
the bow. Aim the drill at the corresponding mortise loca-
tions on the seat. (You'll appreciate assistance in aiming
the dnill.

I vou didn’t bore the mortises in the seat belore you
assembled the stool. vou have two choices tor borimg them
now. The spindle mortises in the seat are 1/2 inch in diam-
cter and | inch deep. The arm-support mortises are bored
3/8 inch in diameter, and then reamed to fit the tapered
end of the arm supports. Your choiees are to: (1) Use arm-
bow mortises paired with corresponding seat mortise cen-
ters to determine sighting lines on the seat and resultant
boring angles: remove the arm bow from the holding fix-
tures and bore the seat mortises using a bevel gauge and iy
square as guides; or (2) bore through the arm-bow mortises
with the bow secured in place by the holding fixtures. For
this method. you need extra-long drills or a drill extension.
A standard spade-bit extension will mate to a powerbore
bit.) You will need to remove the drill from the drill chuck
tor cach mortise in order to thread the dreill shank up

/i)

through the arm bow. "This is necessary because the 1/2

inch seat mortises are larger than the 7/ 16-imch arm-bow
mortises.) The heauty of this method is that vou aim
straight through the positioned arm-bow mortises to the
seat mortises. ICs all done by eve  no boring to numeric

angles or alienment with bevel cauges.

To bore and ream mortises in the seat and arm how for
the arm supports. lirst determine boring sight lines by
aligning a plumb bob with the centers of the arm-support
mortses in the seat and bow. Use a bevel gauge and

prouractor 1o rece rd the resultant lunring‘ illl'_{[l'\'.
Remove the arm bow from the holding fixtures, and

unclamp the fixtures from the seat.

Ream the seat and arm-bow mortises, using the appropri-
ate tenons of the arm supports to check for fit and direc-
tion. (Designate left and right arm supports, and make tck

marks lor orientation.
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TesT FirTING THE ARM Bow
AND FINISHING THE HANDS

Test fit the arm supports to the mortises in the { \ —
v CHAMFER ON +F MCENTER OF ARM SUPPORT

seat and arm bow. Make sure that the hands are N BOTTOM
at the same height and in alignment with each [ o /
other. The back of the bow should be 1/2 inch { TOP CHAMFER
lower than the arm bow at the hands. Also check

- . a SAWED OUTLINE
to see it the arm supports line up with ecach
other viewed from the side, and if” thev are sym- LD BLOGIC
metrical viewed from the front of the chair. BENT ARM-BOW

This 1s a good time to finish the hands (see he.

CHAMFER ;) Fo

with the upper and lower surfaces of the arm

T

13.11). Plane the faces of the hand blocks flush %
f

bow. Locate the hands so that the arm-support
mortise is in line with the peak of the V-shape at
the side. Flip the pattern over for drawing the
curve on the inside straight section of the arm
bow. Ciut the outline with a coping saw or band
saw. Clean up the sawed outline with a spokeshave,
chisel. and fine-cut rasp.

Chamter the arris around the upper surface of the hands,
using a chisel and a half=round file. Remove no more than
/16 inch from the upper face and sides. On the bottom
arris, chamfer about 1/4 mch mto the face, and 1/8 ich
up the sides of” the hands.

FINISHING THE SPINDLES

You're now almost ready to bore and fit the back bow to
the arm bow. Finish and drv fit the central back spindle
first. Having 1t in place helps to support and locate the
back bow.

You'll finish the spindles in several steps. Thev must be
thoroughly dry. so that they will not shrink after the chair
is assembled. Finish only the center spindle now. Finish the
others when the back bow is fitted to the arm bow.

You can shave, file. and sand the 1/2-inch diameter by
[-inch tenon at the spindle base to shape or vou can use a
tenon former ol some sort. Possibilities include a hollow
auger. rounding plane, or a dowel/tenon cutter designed
for use with a drill press. For the sack-back in the photos |
used a drill press sivle tenon cutter. chucked 1o a standard
bit brace. Be sure that the tenon cutter matches the hole
made by vour boring tol. (Remember that standard auger
bits are 1/64 inch oversized:

With most of these tenon cutters vou need to preform a
chamter at the tenon end, so that the spindle can enter the
cutting part of the tool. Make it with a cone-shaped dowel
pointer or a coarse file. Put the spindle flat in vour work-
bench vise, so that it is level, and use a line level to check
for level with the bit brace. Cutting the tenon this way
takes just a few seconds.
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FiG. 13.11. Drawing at 1:2 scale for shaping the hand pieces
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Fic. 13.12. Finishing the dry spindles: a, dimensions for the long,
back spindles; b, a go/no-go dry-spindle gauge

To finish the spindles, make a go/no-go sizing gauge from a
thin piece of dry hardwood with 5/ 16-inch. 7/ 16-inch,
1/2-inch. and 3/4-inch openings (see fig. 13.12). Use it to
test the dimensioned sections of the spindles for correct size.

Put the arm bow in place, using the turned and hitted arm
supports and the rear (center) bow-holding fixture. Take
measurements for each spindle from the seat plank to the
bottom of the arm bow: I evervthing fits correctly; there will
be 1/2-inch variation. The lengths range from 8-3/4 inches
for the end spindles to 8-1/+4 inches for the center back spin-
dles. Add 1 inch for the depth of the mortises in the seat.

Most of the remaining spindle work involves spokeshaving
and sanding. The major diameter of the bulge is 5-1/4
inches above the end of the spindles. Spokeshave the octag-
onal spindles to 3/4 inch in section at the bulge. Then shave
the middle area to 1/2 inch in section. This should be 10-

I /4 inches from the spindle base for the middle spindle




Fitting the long spandles into slightly tapered mortises i the arm bow

but adjust this measurement to fit vour chair. Then shave
the tp of the spindle to 3/16 inch in secuon. (At this stage.
the spindles are still longer than their trim lengths.

Round the entire spindle. Take fine shavings. then sand
with 80- and 120-grit paper. (You can leave spokeshave
flats as an option.) Pencil a ring around the center spindle
10-1/4 inches above the bottom end: adjust the measure-

ment as necessary for vour arm bow;

Use a 7/16- or 1/2-inch-diameter rat-tail rasp to ream the

bottom of the center spindle mortise i the arm bow. The
opening for the mortise should approach 1/2 inch in
diameter, while the upper end of” the mortise remains al
the bored diameter, 7/16 inch. Smear some pencil lead
into the reamed hole. Try fiting the upper end of” the
spindle up through the bow. Rotate the spindle to transfer
penetl lead to the heavy sections of the spindle. Remove
the spindle. Spokeshave or sand the spindle at the heavy
sections. You can also do more reaming with the rat-tail
rasp. Look for shiny places in the hole that require more
work. Test fit again. Repeat the fitting procedure until the
spindle fits up to the 10-1/4-inch pencil ring,

Fit the center spindle into the seat plank. IF necessary,
rotate the spindle so that it appears plumb when viewed
from the front of the chair [You can take some curvature
out of the spindle by bending it across vour thigh.) Lower
the arm bow over the spindle and onto the arm supports,
Check to be sure that the arm bow fits the spindle at the

correct ht'i_f_‘;llt,

You can finish the lower hall” of” the other spindles now or
later on, after fitting the back bow to the arm bow.

BORING AND FITTING
THE BAck Bow

Boring and fitting the tapered back bow tenons to the
arm-bow mortises on a sack-back 1s one ot the most
challenging tasks in making any Windsor chair. I'll tell vou

how I do this, along with a few specifications. However,
the bows ol every chair are different: vou'll have to think
this through for the chair that you are making

Begin by holding the center of the back bow against the tip
of the center spindle, which is fitted to the seat and arm
bow. The bow height can vary. 1 like the space between the
arm bow and back bow to be slightly longer than the space
between the arm bow and the seat plank. Use a spring

clamp to secure the back bow against the center spindle.

The ends of the back bow intersect the arm bow between
the first and second short spindles. Mark the location on the
arm bow: Set the angle and height of” the bow to vour prefer-
ence. Pencil the boring sight line on the arm bow and record
the resultant boring angle. (On my sack-back in the photos,
the back bow 1s 30 degrees from the arm bow.) Check the
measurement across the arm bow and back bow. During fit-
ting, the back bow will protrude about 374 inch through the
arm bow. Pencil cutolls for the ends ol the back bow.

Remove the back bow. Bore 3/8-inch holes in the arm
bow with the bow in place, or clamp the arm bow to vour
workbench — whichever makes vou less nervous. Use a
reamer or rat-tail rasp to taper the mortise.

Cut the back bow to the trim length. Taper the back bow
ends with a drawknife and spokeshave. You can modily the
ellfective distance across the bow ends by locating the tips
of the tapers to either side of the original bow center (hg,
13.13). You have a rough inch of slack for making adjust-
ments in the distance across the bow tps. The included
taper angle should match the angle of your reamer. "The

fitted section ol the bow tenons should have straight sides.

Use the smeared peneil-lead technique to test fie the back-
bow ends to the tapered mortises i the arm bow. Adjust

the tenons or moruses m eradual merements.,

Fic. 13.13. How
shaping the ends
of the back bow
can also modify the
distance across the
bow ends

.:’ Y STRAIGHT SECTION
% ! ¥ FITS THROUGH
Zd B ) BOW MORTISE

SAMPLE BACK-BOW ENDS

SPACING THE SPINDLES

Locating the spindle spacing through the back bow is par-
tially a matter of personal taste. From a front view, you can
choose to make the x‘pill(“t'w look H[I';liuht or tlare to the sides.
If" the back bow is not very closely aligned with the arm bow,
the spindles may require bending. (Bent spindles are part of
the American sack-back tradition. but they are not found on
English double hoop-back Windsors.
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lo space straight spindles, locate centers on the back bow
that line up with the spindle holes in the seat and arm bow.
I vou want to try other spacing. place the spindles upside
down in their respective seat mortises, Use masking tape o
secure the spindles against the arm and back bows. You can
also use thin commercial dowels or pieces ol sufl” straight
wire. which allow vou to experiment with the visual eftect of
curved spindles. in addition to being useful for aligning bor-

ing points on the upper surface of the back bow.

From a front view, the arrangement should look symmetri-
cal. (Sometmes the spacing must be jiggled oft pertect
svmmetry for appearance, This can be the case if” the bows
or arm supports are not perfectly aligned. Careful fudging
can hide mistakes.) When viewed from the side, corre-
sponding spindles on both sides of the chair should appear

parallel.

Pencil centers tor boring spindle moruses through the back
bow. Bore these 3716 inch in diameter. | sugeest using the
“chicken method™ for boring the outside spindle mortises

see Chapter 9).
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Finish the full set of spindles. Individually fit all spindles
to their correct marks on the arm bow. Then do a partal
assembly, with the spindles set through the arm-bow mor-
tises and mto the seat mortses. Fit the back-bow tenons
into the arm-bow mortises, but insert only the center (pre-
\i1>11~]_\ fitted ».])ill(ll:‘ to the back bow. (For now. the other
spindles will extend above the back bow.) Use a pencil to
mark the assembly length at the tips of all the spindles,
about 1/2 inch above the back bow.

Break down the arm/back assembly. Trim the spindles to
length. Chamtfer the spindle ends. Fit all the spindles o

their mortises in the back bow.

AssSeMBLY AND FINISHING

To tryv a full test assembly, leave the arm supports in place
m the seat mortises. Fit the back-bow tenons into the arm
bow. Insert the full set of spindles through the bottom ol
the arm bow. Then wigele and twist the tps of the spindles
up into the back bow. With the exception of the arm sup-

ports. vou have the complete back assembly in one unit.

Set the hand mortises of the arm bow over the arm sup-
ports. Then begin pulling the bowom of the spindles down
into their respective mortises in the seat. Some will require
vigorous twisting. ([ have found this procedure to be casier
than beginning by inserting the spindles into the seat.

which also works.

When evervthing fits. make alignment and depth tick
marks for all the parts. Number the spindles and their
mortises il vou haven’t done this already. Pencil the tips

ol the spindles and ends of the back bow indicating kerfs
for the wedges. Pencil similar notations on both ends of
the arm supports, The spindle kerfs must be perpendicular
to the fiber direction on the back bow.

Disassemble evervthing Saw wedee kerfs i both tenons ol

the arm supports, the back-bow tenons, and spindle tips.

Begin the final assembly by gluing the arm supports into the
seat mortises. Brush glue into all the mortises in the arm
bow, and onto the tenons and into the kerfs in the ends of’
the back bow. Fit the back bow to the arm bow. Put glue on
the tip ends of the short (side) spindles and fit these to the
arm bow, aligning tick marks. Fit the long spindles through
the arm bow. Brush glue on their tip ends and fit the long
spindles” ends to the back bow. Brush glue in all the seat
spindle mortises and on the tenons at the base ol all the

spindles, Fit the entire arm/back assembly to the seat.

When evervthing is in place, examine the assembly to

make sure that the arm bow is properly seated to the spin-
dles (at the correct height and slope) and that it's symmet-
rical when viewed from the front of the chair. Then check
the side view to see if the ends of the arm bow are in hne

with ecach other,



/

o R by
e seal mortises,

Begin wedging by securing both ends of” the arm supports. To finish the chair, [ollow the procedure used for the bow-
Next, wedee the center spindle and the tenons of the back back Windsor. One small detail tha @ like is leaving about
bow. Then wedge the ends of the other spindles, I /2 inch of back bow tenon protruding on the bottom off

the arm bow.
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Hmerican Windsor:

(omb-Back Hrmchair




Leg Angles (in degrees from 90)
for the Comb-Back Armchair

Rake Splay Sighting Resultant
nt I 13 7.2 18
r 17 13 229 21

Scale: 1:8




FiG. 14.4. Seat plan

Scale: 1:

4

VE F?R

NDING FORM

Materials List: Comb-Back Armchair
Number Rived Shaved Green Finish
of Pieces Description Dimensions Dimensions Dimensions
1 Seat plank (sawed 2-1/4" x 16-1/2" 1-7/8" x 16" x 21-1/4"
x 21-1/2"+
] Arm bow 1-1/4" x 1-1/2" x 50"+ 3/4" x 1" 11/16" x 15/16"
| Lees 2-1/2" sq x 22" rived 2" dia (cone and Natural shrinkage
or 2-1/4" sq x 22" sawed vase pattern
2 Side stretchers 2-1/2" sq x 16" rived 1-7/8" imajor diameter Natural shrinkage
or 2-1/4" sq x 16" sawed
| Medial stretcher 2-1/2" sq x 18" rived 2" imajor diameter) Natural shrinkage
or 2-1/4" sq x 18" sawed
) Arm supports 1-3/4" sq x 14" [-1/2" (major diameter Natural shrinkage
1 Comb* 1-1/4" x 4" x 30" 1" x 3-1/2" x 22" Natural shrinkage
4+ Side spindles 1-1/4" sq x 127 1" dha 7/8" dia
8 Back spindles®* 1-1/4" 5q x 22" + 1" dia 7/8" dia
2 Hand blocks sawed /4" x 2" x 6"
12 Wedges As required
* For a sawed comb, use a picce of air-dried hardwood 3-1/2 inches thick. + mches wide, and 22 inches long,
#* The long back spindles can be extended to 28 inches in length.
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he most regal of all Windsors, American or Enelish,

the comb-back armchair is almost a throne. The wide.

oval seat. similar to the sack-back’s. is even wider and
somewhat deeper. The English variation of” the comb-back

15 known as a high-back.

Berore You BeGIN: A Look
AT STYLE AND CONSTRUCTION

The comb-back Windsor shown in the plans and photos
has a rather low backrest and comb. You can easily extend
the backrest height simply by lengthening the center spin-
dles. With only a shght amount of spindle flare. my comb-
back is a conservative interpretation of the styvle. You can
casily spread the spindles for a more dramatic appearance:
vou would of course also lenethen the comb 1o accommo-
date the increased flare. But it you do this. be sure 1o
maimntan a nice-looking overhang at the ends of the comb.
You also may choose to deepen the seat farther, following

the suggestions in Chapter 13 on the sack-back.

Construction is basicallv the same as the sack-back. The
back spindles are longer and therefore a bit heavier in ny
version ol this chair. This comb-back has the hyvbrid cone-
and-vase turning pattern, but vou could instead use the
fancy double-baluster pattern (as seen on the sack-back),

or the simpler double-bobbin (hamboo! pattern,

Detarl of the vval seal and vase |'.'Hh'\-’..f_-_"‘l tattern ssed by the author
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ConsTRUCTION NOTES

You can bend the comb from a riving or saw it from a sin-
gle picce ol air-dried umber. I made the chair in the photo
with a bent comb. A sawed comb will have a more inter-
esting grain pattern and can be made from figured wood,
or less perfect wood than that required for bending, 1 sug-
gest sawing the comb if’ you plan on using a natural finish.
A bent comb requires less wood and is considerably
stronger. You can make a special bending jig using multi-
ple layers of 3/4-inch plywood laminated together, with a

radius chosen to suit vour chair (see fig. 14.6).

Fic. 14.6. Bending forms for

the comb. The comb blank is \\-..
clamped in the space between AN
' v

the two forms. g

To make a bent comb, rive the blank considerably longer
than the trim length to make bending easter and more
symmetrical. Shave the comb to square dimensions. Steam
the comb blank for a full hour. Bending the comparatively
short, wide comb blank is challenging. Ty to have help

and a good selection of heavy-duty clamps on hand.

Details for shaping the comb ends appear in figure 14.7.
Shape the outline with a saw or drawknife. The design for

FiG. 14.7. Details for /
finishing the comb g4
< | T e oiaxe
| SPINDLE
L K\Lﬁh TENON
=~ e
\ : % _—1%e
SIDE VIEW



the flared comb ears is a matter of” personal taste.
Chamter the face of the comb. so that it slopes from the
base. Round the upper part of the face, leaving a 3/8-inch
flat along the crest. Shave a 1/ 16-inch-wide chamfer on
the back arns of the crest. The center of the comb s
shaped with an unoburusive convex curvature. The bottom

ol the comb s flat and straight,

The long upper back spindles and comb make this chair
structurally weaker than the sack-back Windsor: Necessarn
strength comes from making thicker spindles (fig. 148,

which in turn require a slightly heavier bow. (Some Windsor
comb-backs have thin. bendable spindles: T believe that a

MAKE
MAKE

I /

- e

LU [ I B R S

Fic. 14.8. Spindle details for the comb-back: a, dimensions of
spindles shaved green; b, dimensions of finished, dry spindles; c,
go/no-go gauge for sizing dry spindles

Fic. 14.9. Suggested
spacing for spindle
mortises in the comb-
back arm bow

SPINDLE MORTISES
Yo' DIA:

3R o.c. 3%k"o.c.

e"
DIA.

chair should give an impression of” adequate strength, com-
bined with graceful lines.) The spindle tenons in the seat can

be enlarged to 9/16 or 5/8 inch in diameter,

Construction procedures for the comb-back stool and the
arm-bow section of the back are identcal o those for the
sack-back, Spacmg for spindle mortses i the arm bow
appear in figure 119, Fiung the comb to the ends ol the
extended spindles s explained in Chapter 8§ on the stuck
Windsor.

Be sure 1o leave an adequate comb overhang past the end

spindles. ('This chair looks bad with a short, chintzy comb.

arm supports, bore. spandles. and comb. Nate the \l,f-.-_-'.a."-",

sicellings belowe e

arm ho

76" DIA. ARM -
SUPPORT
MORTISES
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Scale: 1:8




CK BOW FORM
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FiGc. 15.4. Bending jigs

Scale: 1:4

Fic. 15.5. Seat plan
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FiG. 15.6. Pattern for optional arm support. This turning is not used on the bow-back Windsor side chair.
It is included here because it is the appropriate design if you make a Windsor armchair using bamboo turnings.

Scale: 1:2

Materials List: Continuous-Arm Chair

Number Rived Green

of Pieces Description Dimensions Dimensions Dry Size

| Seat plank sawed 2-1/74" x 19-3/4" wide 1-7/8" x 19-1/4" wide
x 18" deep x 17-1/2" deep

| Bow 1-1/4" x 1-1/2" x 62"+ 13/16" sq x 62" Refer to fig. 15.6.

| Leg blanks 2-1/2" sq x 22" rived [-3/4" imajor diameter Can be same

or 2" sq x 22" sawed

2 Side stretchers 2-1/2" sq x 17-1/2" rived 1-3/4" imajor diameter Can be same
or 2" sq x 17-1/2" sawed
| Medial stretcher 2" sq x 18" rived 1-5/16" imajor diameter)  Can be same
or 1-5/8" sq x 14-1/2" sawed
2 Arm supports 2" sq x 14-1/2" rived 1-5/16" imajor diameter)  Can be same
or 1-5/8" sq x 14-1/2" sawed
2 Spindles 3/4 sqx 13" 9/16" > 7/16" dia 1/2" > 3/8"
2 Spindles 3/4" sq x 14" 9/16" > 7/16" dia 1/2" > 3/8"
2 Spindles 374" s x 18" 9/16" = 3/8" 1/2" > 5/16"
2 Spindles 3/4" 5q x 22" 9/16" > 3/8" 1/2" = 5/16"
2 Spindles 3/4" sqx 23" 9/16" = 3/8" /2% >3/ 16"
3 Spindles 374" sq x 24" 9/16" = 3/8" 1/2" = 5/16"
2 Hand blocks F 2 6
21 \\]'(f;{:'« As l‘l'(;uil‘:‘(l
Leg Angles (ln degrees from 90) he most dramatic of all Windsors, vet a classic that
for the Continuous-Arm Chair harmonizes with period or contemporary furnishings,
the continuous-arm chair represents a high pomt in
Rake Splay Sighting Resultant the development of the American Windsor stvle. Almost
certainly an American original, the stvle was also made n
Front 9 13 3+.5 15.6 the village of Yealmpton on the southwest coast of
Rear 17 13 32.9 91 England as carly as 1820,
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BerorRE You BEGIN: A Look
AT STYLE AND STRATEGY

In my opinion, the clean swylistic elements ot the continu-
ous arm'’s back support seem most compatible with simple
but carefully proportioned turnings. The plans show nn
version of this chair with bamboo El!]'l1il]'_1"\. O course, a
continuous-arm Windsor with double-baluster turnimes

and other faney details can be very impressive,

Constructing a continuous-arm Windsor is basically the
same as makine the tatorial bow-back. The chair oflers
three special challenges: Bending the bow. setting the how at
comifortable and good-looking angles for the backrest and
arm supports, and boring the bow mortises [or the steep

spindle angles at the shoulder sections of the backrest.

Not surprisingly. all three challenges deal with the spectacu-
lar continuous-arm bow, I'll explain how to shape, bend. and
set the bow. (Ive already discussed boring steep bow mortises
in Chapter 9 on making a bow-back Windsor. I won't with-
hold any secrets about the bow, but T cannot assure vour suc-
cess. Results with the continuous-arm bow depend more on

wood-bending qualiy than on any other factor:

I'his Windsor oflers a chairmaker a varieny of traditional
design options to consider. The chair i the plans has an
unusually large seat. I vour seat plank is undersized, vou
could still make the chair with a seat up to 2 mches nar-
rower and 1 inch shallower. You can also add a tail brace,
although it's not necessary for strength with this design. 1
show the chair with a simple round bow. but you can also
make a D-section bow that creates a comfort-enhancing

flat surface in plane with the back support. You can shape

the spindles with an attractive midsection bulee. and the

stvling ol the hand pieces is alwavs up for interpretation.

MAKING THE Bow The bow’s triple curve creates a twist in the orientation ol

the bow surfaces: The upper plane across the back of the

Refer to the drawines in ficure 15,4 [or details ol the bow becomes the outer side of the bow at the armrests.
special bending form you'll need. Attach the arm sections and the face of the bow at the backrest turns mto the

of the bending form to the back section with wood screws., upper planes ol the armrests. "Think this through carefully:
I'he arm sections are divergent [rom one another. 'The the multiple bends can be confusing.

dramatic welcoming appearance of” the chair is serioush . . .
’ I usually orient the growth rings to bend with the elbow

compromised i’ the arms are at right angles to the front . : o .
sections, since this is the area where the bend s the most

ol the seat.

'he continuous-arm bow is commonly made with

straight ends. with hand picces glued on after the bent o~ CENTER OF BOW PRTERER F ?:\:'(i:-*-: R SR

arm has dried. Directions for making a one-piece bow o I N -
are included m Chapter 13 on the sack-back Windsor: -2 - ———=]

This bow requires wood that bends extremely well, . pROOMioR ELBOR: E._;'_ gy
A perfectly erafied and correctly steamed bow can Ll : |-:—__ 5% = - Fo
during bending il the wood is not the best qualine Even < T L %

wood that looks perfect mav not hold up from the = L = -t LEPYS =

stresses of bending, Tve successtully made continuous- ' — =

arm bows with hickony: red and white oak. and ash. both - -

areen and air-dried. Hackberry has a reputation for bemg a Fic. 15.7 Steps in shaping the continuous-arm bow. The hand

very reliable bending species: I've not used it pieces will be glued on after the bow is steamed, bent, and dried.
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rachical. But I've also bent continuous-arm bows with the
growth rings parallel to the back curve. A flat-grain back see-
ton is appropriate if vou add scratch-beaded decorative chan-
nels on the flat front of a D-section backrest. On a chair with
a natural finish, I prefer to see the parallel growth rings and
mtercepted ray flecks on the back. (These are visual considera-
tions that have nothing to do with bending performance.

After riving the bow: trim the blank to 62 inches (see

fig. 15.7). Do all shaping for thickness of the elbow and arm-
rests on the botom surface of the bow, beginning under the
elbows. Shave the blank to 13/16 mches square fa). Pencil a
line around the midsection of the bow. Starting with a scoop-
ing cut that begins 15-1/2 inches from each end. shave the
outside of” the elbow and armrest to a thickness ol 3/8 inch
(b). Then shave the elbow secuon o 1/2 nch thick, spaced
from 15-1/2 inches 1o 8-1/2 inches from the ends (¢). For a
D-section bow, leave the front surface of the bow flat. Shave
chamlers 1/4 1o 5/16 inch wide on the back arris of the bow,
running them into the relieved elbow sections (). I vou want
a round-section backrest, chamfer the front arris of the bow
beginning 15 inches from each end. Blend the beginning of
the front chamliers into the original flats. Leave chamfers on
the =D or octagonal back section unal after bending,

Re-mark the peneil line around the center of the bow, and
mark bending arrows at the center o indicate the direction
ol the bend.

Clamp the bending form to vour workbeneh. The extended
arms overhang the front of the beneh. You will need two to
four bar clamps and several wooden cauls o secure the arm-
rest sections o the bow to the bending form. Steam the bow
blank for forty-five to sixtv minutes. "To bend the bow, vou'll
work with the back and bottom of the bow facing upward
the bend is made upside down. The relieved sections at the
elbows face up when vou set the bow into the bending form.

Wedge the center of the hot, steamed bow at the back of the
form. Carefully pull one end of the bow around the large
curve ol the shoulder section of the bending form. Dowel
and wedge the bow in place, (Help from an assistant is useful!
Secure the bow at the lower dowel and wedge on one side of
the bending form. Use one hand to slowly push the arm sec-
ton down and onto the armrest extension of the bending
form. To help relieve stress on the outer surface of the bend,
press vour other hand agaimst the outside of the bow at the
bending area. Clamp the bow end in place against the arm
extension. Be sure to insert a wooden caul between the bow
and the swivel pad of the clamp.

Immediately begin bending the other end of” the bow.
Check to make sure that the entire bow 1s {lat against the
form. and in proper alignment on the armrest extensions.
With green wood. vou have several minutes to complete the
operation. If vou use air-dried wood. vou must complete the
bend within seconds.

Probably half” of all attempted bends of’ continuous-arm
Windsor bows result in some tension failure, that is. splinter-

ing on the outer surfaces of the bends. These fatlures usually

occur at the outsides of the elbows, although thev can occur
on the shoulders. (When I'm teaching an advanced Windsor
student, 'm always relieved to get past this hurdle!

Minor tension failures are routinely repaired. even on
chairs that get a natural finish. You have two choices with
these repairs. You can immediately clamp or tape shallow
tension splinters in place against the bow, then glue them
with vellow glue after several davs of drving. Or vou can
make a wet-wood repair with polvurethane glue. which is
tormulated to cure using wood moisture and appears to
work as well as conventional repairs on dry wood.

ConsTRUCTION NOTES

The standard arm-bow holding fixtures (explained in
Chapter 8) can’t be used with the looping continuous-arm
bow. Instead. bore and fit the arm supports and cenuwral
back spindle while the seat blank is flat. The sighting line
for the arm supports (which is 45 degrees) conveniently
terminates at the eutter on the seat center line. The resul-
tant boring angle is 25 degrees. The mortse diameter
should be determined by the taper of vour reamer. This is
a through mortise: be sure 1o back bore o prevent tearout
on the bottom side ol the seat. Ream these mortises now.

belore the stool 1s assembled.

The center spindle mortise is 1/2 inch in diameter and 1

inch deep. IU's bored at a resultant angle of 12 degrees.

Constructung the stool for the continuous-arm Windsor 1s
exactly like making the bow-back in Chapter 9. Riving
and shaping the spindles also follow the standard proce-
dure. These are plain. straight spindles that taper o 3/8
inch (green) toward the up. Make several extra spindles.

The turnings tor the arm supports mav require moditica-
tions at the tapered ends to match the included angle of
VOur reamer.

FiTTING THE Bow

You can begin litting the bow two or three davs after
bending, but I prefer to wait undl the bow turns loose
from the bending form. If vou have a green bow that's sull
springy, clamp the ends o a flat board. and then tie a loop
ol twine from the board to the center of the back bend.
Use a stick to twist the twine loop tight enough to main-
tain the correct bend at the elbows. The clamped board
securing the ends of” the bow also prevents the hand see-

tons from twisting out of |)|;mv during drving or storage.

[nsert the arm supports and center spindle to their mor-
tises in the seat. Use a spring clamp to hold the back of
the bow in place against the center spindle. Adjust the
height where the bow crosses the spindle so that the arm-
rests slope downward several degrees relative o the plane
ol the seat. (You will have to secure the bow armrests to

the sides of the arm supports.
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The dried arm bowe, stored @

wh a stick clamped across both ends to stofs the

o / fein e i sotl .
frcisting out of plane, and to procide a te-in for a Inggle rofy

(howe beneds i lace

Examine the chair from front and top views to see it the bow
is centered. Check the placement from a side view 1o see if’
the armrests are parallel. NMake adjustiments as necessary:

Mark the spindle location on the bow when its centered
and at the right height. Use a bevel cauge to record the
angle of the back section of the bow relative to the middle
spindle. Bore a 5/ 16-inch hole in the bow for the center
spindle. Finish the upper end of” the center spindle. fitting
the lil) l]l]‘tltl*_:’h the bow to the selected [11'5‘_{||.I, Set the bow
and spindle in place on the chair seat.

Determine the position for the glue-on hand picces. The
arm-support tenons should come throueh the hand pleces
across from the apex ol the riangle on the sides. Glue the
hand picces to the sides of the bow ends. Plane the upper
and lower surtaces flat.

Bore mortises for the arm support through the hand
[lit’l'l"\. According to the plans, the sight line 15 49.6
degrees from a connecting line between the left and right
hand pieces (see fig. 15.8). The sighting angle for the arm-
support mortises through the bow difters from the seat
sighting angle because the armrests are not parallel o the
surface of the seat. The resultant angle for boring is 28
deerees. Your angles may be different if vour hand- piece
centers are not 22-3/4 inches apart. or it vour bow is at a
different angle. The numbers in the plans are guidelines
only. Ream and fit the hand-picee mortises to the arm sup-
ports. Saw out and shape the hand pieces.

Fit the bow to the arm supports and middle spindle. You
now have a fairly rigid structure. If” necessary; use twine 1o
pull the armrest sections of the bow down onto the arm
supports.

Lav out the spacing for the spindles, using figure 13.9 as a
starting point. Tape spindles to the bow at the proposed
spacing (For more accuracy. use sufl” straight wires or dow-

cls instead of the real spindles.) Spacing for the third spin-
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Fic. 15.8. Sighting
lines and resultant
angles for boring
armrest mortises
in the bow

BORE 7ie" DiA. ARM-

[ / | SIgHT '-.I SUPPORT MORTISE AT
/ / LINE | 28° RESULTANT ANGLE
[/ //
4 'f. _ 2234 ON CENTER
/] |

1

Fic. 15.9. Suggested
spindle spacing for the
continuous-arm bow. Tape
spindles (or straight wires
or dowels) in position wiLD
before settling on the ZONE
arrangement.

ARM

dle, at the  steepest section of the bow, is treated variously.
Some Windsor chairmakers leave a gap there: I prefer o
bore a conventional through mortise. using a progression of
twist bits that begins with a 1/8-inch hole. a process |
described as the “chicken method™ in Chapter 8. Another
alternative is to bore a shallow pocket mortise from the
bottom of the bow. just deep enough to hold the spindle in
place: the joint is not structural.

Mortises for the two short spindles at the armrests are

3/8 mch i diameter, for the longer spindles, 5/16 inch.

I prefer to bore the bow and seat mortses with the how

in place, using an extension for boring the 1/2-inch seat
mortises. I vou don’t have a bit extension, vou can record
the sichting lines and resultant aneles. then remove the
bow for boring the seat moruses. The procedure tor fitting

the spindles 1s explained i Chapter 9.

Test assemble the entire bow/spindle unit. Observe the
bow to make sure that the armrest sections are parallel and
at the same height. Tick mark and number all the parts.
Trim spindles to length. and saw kerfs for wedges in the
arm supports and spindle tips.

During glue up. be sure to check the armrests from a side
view, Twisted and out-of-plane armrests are the most com-
mon shpup in assembling a Windsor chair with arms.



Dhave Saievers conbinuous-arm Thilvor
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Hmerican Windsor:
Sack-Back Settee




FiG. 16.1. 1/2 Plan view

Fic. 16.2. 1/2 Front view

Because of the width of the settee, this set of projections uses
half plans for the top and front views.

Scale: 1:8

Fic. 16.3. Normal side view



&
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FiG. 16.4. Seat plan
Scale: 1
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MATERIALS LIST: SACK-BACK SETTEE

Number
of Pieces  Description
1 Seat plank
| Arm bow
I Back bow
6 e blanks
2 Side stretchers (ends
| Center stretcher
2 Medial stretchers
2 Arm supports
6 Spindles
2 Spindles
11 Spindles
2 Hand blanks
29 Wedges

Rived Green

Dimensions

sawed

1" % 1=1/4" % 67"+
1 1" 65"+

2-1/2" sq x 22" rived
or 2-/4" sq x 22"

2-1/4" sq x 17" rived

or 2" sq x 17" sawed

2-1/2" sq x 17" rived

or 2-1/4" sq x 17 sawed

2-1/2" sq x 18" rived
|

or 2-1/4" sq sawed
[-5/4" sq x 14"

" sqx 12"

1" g2l

1" sq:x 22

Shaved/Turned/
Sawed Dimensions

2-1/8" x 18-1/2" x
"+

11/716" x 15/16" x 67'
7/8" dia

1-15/16" dia

1-3/4" dia

2" dia

2" dia

1-1/2" dia
7/8" dia
7/8" dia

7/8" dia

Dry
Dimensions

1-7/8" x 18" x
)-1/2"
SIS 3 TR
13/16" dia

Natural shrinkage

Natural shrinkage

Natural shrinkage

Natural shrinkage

Natural shrinkage
374" dia
3/4" dia
374" dia

3/4"x 2" x 6"

As required

5 t"l?“

Rake Splay
Front corners 9 2
Rear corners 16 12
Front middle 9 0
Rear middle 16 0

Leg Angles (in degrees from 90)
for the Sack-Back Settee

Sighting  Resultant
36.7 [-+.8

33.5 19.6

90 9

490 It

(in degrees from 90) for the Sack-Back Settee

Arm-Support Angles in the Seat

Rake

9 9

Splay

Sighting

45 12.6

Resultant
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ize is the main dilference between a settee, sometimes

called a love seat, and any other Windsor — theyv're

built in much the same way but take twice the time.
Saddling a settee bench is time consuming: this might
explain why many old settees were made with very shallow
saddling.

The size or stvle of the settee 1s easy to modifv. At 40-1/2
inches. this version is a comfortable length for two people.
but the seat could be extended to 50 inches without adding
another set of legs. Figure 20 inches of length per person
seating capacity. Usuallv each additonal seating space
requires an extra set ol legs. Windsor settees have been

made in lengths exceeding eight feet,

Most old settees were low-backs. but versions of the popu-
lar sack-back and continuous-arm Windsor stvles were also
made into settees. Although I'm parual to this sack-back

version, continuous-arm scttees are quite spectacular.,

Making the sack-back settee 1s similar to making a sack-
back armchair, Here are some tips and difterences that vou

need o be aware ofl

The long settee bows are a good place 1o start. These are
usually made from extra-long rivings. but I see no reason
why a settee bow shouldn’t be sphiced, especially on a
painted chair— a low-angle scart” jomt is just as strong as a
single piece of wood. [This tvpe of jont is commonly done
on structural parts of wooden boats.) Use epoxy,
polvurethane, or vellow glue. The joint should be in the
straight part of the bow. but not close to the center.

['he bows for this sack-back settee are about 6 inches
longer than the capacity of my steam box. [ could casily
make a longer box. but for occasional use I make a tempo-
rarv extension by taping a plastic bag around one end of
the box. For a long settee, steam and bend one end of
cach bow at a time. Since the center section of a settee 1s
straight, this double steaming method also eliminates the

need for special bending forms.

The center legs have no side splay. Since their rake
matches the corner legs, they are about 3/8 inch shorter
than the corner legs. Tt follows that the resultant angles for
boring the center-leg mortises in the seat will be different
than the angles for the corner legs. Bore and fit all four
corner legs to the seat before beginning on the center lees,
Use the fitted corner legs as a visual cuide for aligning the
center legs, The chart of resultant angles in the Appendix

will also be usetul.

Level the beneh when all legs are in place, but before vou
fit the stretchers. Use a common height (measured from a
flat beneh top) for boring the mortises of” all the stretchers.

The center stretcher is mortised to accept tenons of medial
stretchers from either side of” the chair. This requires using
tenons less than 1 inch long or enlareing the swelling in the
center of the swetcher, 1 make the tenons 15716 inch long,

with the center swelling 2 inches in diameter.
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FExperiment with the spindle spacing — the ci [ visual factor i a TV indsor

17 o ,I"J..,ug.l;;' martises.

seliee before commutting

When assembling the bench section ol a settee, 1 recom-
mend a step-at-a-time gluing procedure. Before vou start,
label and tick mark all parts tor position. Kerf the tenon
ends ol legs to accept wedges from the upper side of the
bench. Begin by gluing one leg to one side stretcher. Then
glue the opposite leg onto the same stretcher. From there,
progress down the length of the undercarriage, gluing and

reassembling the entire unit for cach joint of the assembly.

Experiment with the spindle spacing on the bows before
boring anv of the bow mortises. The arm-bow holding fix-
tures (see Chapter 8) work very nicely with the arm-bow
section of the settee. (You may want to make an extra fix-
ture, so that vou have two ftor holding the long back sec-
tion in place.) [ bend the spindles toward the ends of the
back bow just shightly: some sack-back settees are made

with considerably more spindle side flare (see g 16.5).

[o make and fit the spindles. follow the steps deseribed for
the sack-back armchair in Chapter 13.

FiGc. 16.5.
Suggested spacing
for sack-back settee
spindles. The trian-
gular areas at the

ends of the long Ik I
spindles “run wild"; s
the spacing | LENTER
between the long . HINE
spindles is critical.

Be careful to align

the short spindles

at both ends of

the arm bow.

o

—-|2_;:_ ,2'1'!.)_%1:.’5"! /e | 4%
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ARM BOW






tnelish Windsor:
Double Hoop-Back Armchair

The author's English-stvle Windsor combines

elementy from several radifional






ARM-BOW BENDING FORM

OFTIONAL
TURNED
SPINDLE

Fic. 17.4. Seat plan

Scale: 1:4
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Number
of Pieces  Description
| Seat plank
1 Back bow
| Arm bow
| [eos
2 Lateral stretchers
1 Crinoline stretcher
2 Ram’s horn
arm supports
t Dowels
| Short spindles
6 Long spindles
2 Splat blanks
16 Wedges

MATERIALS LisT: DOUBLE HOOP-BACK ARMCHAIR

Rived Green
Dimensions

sawed

1-3/4" sq x 50"+
1-1/74" x 1-1/2" x 50"+

2-1/2" sq x 22" rived
or] 2" sq x 22" sawn
[-1/2" sg x 7"+
1-1/2" sq x 26"+

1" x 1-1/2" x 13" rived
G M) SRS TR

sawed lumber

778" x 1-1/4" x 12"
T/8" sqx 21"

n.a.

Shaved Green
Dimensions

Finish
Dimensions

1-3/4" 10 2" x

16-3/4" x 20-1/4"

|-.->/H" to 1-7/8" x
16-1/2" x 20-1/ 4"

1-1/8" x 1-1/4" « 43"+ Can be same

7/8" x 1-1/8" x 45"+ Can be same
[-7/8" major diameter Clan be same
[-1/4" major diameter Can be same
I-1/8" major diameter Can be same
778" x I-1/4" x 12"+ Can be same

3/8" diameter
/8" xT7/8" x 12" Can be same

11/16" dia = 7/716" dia 5/8" dia = 3/8" dia

., Dressed 5/16" x
{IF \ I‘)Pl
n.a. As required
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Leg Angles (in degrees from 90)
for the Double Hoop-Back Armchair

Rake Splay Sighting Resultant
Front 8 11 35.9 35
Rear 14 11 S2.1 17.5




hen I first began looking at English Windsors. it was

almost impossible not to conclude that the American

versions were superior. English Windsors appear less
graceful and are certainly more quirky than their American
counterparts. Their legs looked particularly strange, espe-
ciallv those with cabriole legs borrowed from Queen Anne
furniture. On English Windsors the armrests end so abruptly
theyv almost look sawed off. And I found the flat splat board
in the center of” the backrest in most cases jarring. especially
those with fretwork that imitates a wagon wheel.

Not until I had the opportunity to spend some time in
England did I begin to appreciate these waditional chairs.
English Windsors are not made to a uniform standard of
beauty. There are just too many styles, and too many vari-
ations of cach. But I've discovered that many English
Windsors have a sense of character lacking in the classic
American stvles. The differences are similar to comparing
the slick pertection of” Hollvwood actors with the amazing
arrayv ol characters in British movies. Like good [riends,
vou must get acquainted with English Windsors before vou
can understand how wondertul these chairs can be.

[ hope that the English-stvle Windsor in this chapter, which
borrows traditional elements from a variety of” English
regional chairs and periods, will serve vou as a satisfactorily

pleasant introduction to the world of” English Windsors,

BerorRe You BEGIN:
LookING AT ENGLISH WINDSORS

Perhaps the most prominent characteristic of’ English
Windsors is the vertical back splat, a flat board fitted
between the seat and back bows. Splats are found on some
of the carliest English Windsors, always sawed with a dec-
orative outline, often based on a vase or floral patern.
Usually; the interior of the splat is cut out to make a
design, fretwork that can be the visual center of attraction
ol the chair. The inspiration for Windsor back splats most
certainly derives from Queen Anne furniture, often consid-
ered the pinnacle of English furniture design.

The English-stvle Windsor in this chapter mcludes a splat,
but 1 refrained from doing anv interior fretwork, Instead. 1
selected a piece of cherry wood with an interesting figure.
This 1s an example of where one’s personal design taste
becomes more important than following tradition.
Actuallv. many English Windsors are made without a back
splat, and the splats on very early English Windsors were
often solid fruitwood panels without the fretwork.

More than a visual element. a back splat adds o the
comfort of these chairs. One reason splats aren’t found in
American Windsors may be that they are not easy to make:
they require a straight back section. As a contrast. the spin-
dles of some American Windsors are shightly bent. with pro-
aressively more curvature toward the sides of” the back bow:

The undercarriage of the English-stvle Windsor in this
chapter is braced with a crinoline stretcher between the
legs, as traditional on English Windsors as back splats,
although “H" stretchers. like those found on most carly
American Windsors, are probably just as common. The
crinoline style does a good job of stiffening the leg struc-
ture. The curved “cow’s horn™ harmonizes visually with
the other curves of the chair, most notably the bows and

outline of the seat.

The single-ring turning pattern used for the legs of my chair
15 seen on many English Windsors, There are infinite varia-
tions of this pattern and many other common turning styles.

English Windsors are built around a hardwood seat that is
often thinner than the pine or poplar planks wraditionally
used for American Windsors. The shape is usually a
rounded trapezoid. but a conservative version of a shield
seat is also common. The Queen Anne influence dictates
that the legs be mortised near the corners of’ the seat,

where the plank is also thickest.

The bows on most English Windsors are considerably
heavier than their American counterparts. One reason
English Windsor bows look heavy is that they house the
splat. More important, an English Windsor is supposed to
look solid and statelv.

The spindle mortises on English Windsor bows are usually
blind joints rather than through mortses. Making tight
blind mortises requires great precision and skill. (In some
cases, wooden pins were driven through the bow to secure
the spindles in place.) My chair does not abide by this cus-
tom. [ don’t find through joints with clearly visible wedges
unaesthetic, They are certamnly easier to make, and i most

Cases, l}ll'}' Are SIronger.

This chair also departs from English tradition with the
lower than usual rake angle of its back bow. chosen for
both appearance and strength. With the ends ot the back
bow mortised into the arm bow between the first and sec-
ond short spindles, the rake angle is about 50 degrees. If
vou want to add an authentic detail to vour version of this
chair, locate the back-bow mortses farther back on the
arm bow. This will require a different bending form. with
a tight curve at the shoulders so that the ends of the bows
are almost parallel with each other.

Compared to fine American Windsors, the front legs of a
typical English Windsor have much less splay and rake in
order to prevent their sticking out too far from the seat
and getting in the wav. In contrast, the rear legs of” English
Windsors often have more rake than their American coun-
terparts. The contrast between the front and rear leg
angles is a fine point in the design of these chairs.

Cabriole (Queen Anne) legs, though often identified with
English Windsors, are actually fairly rare. Usually. these
fancier Windsors combine two cabriole front legs with
simple, turned back legs. The best examples look regal.



1 steel straps to bend the crinoline stretchers. The bent piece is consider

i r
tength of the stretcher.

aer than fhe 1

Curved arm supports like those on the chair in this chap-
ter are most often found on old English high-backs. These
“ram’s horn™ arm supports are often damaged. repaired.
or replaced on antique chairs that I've examined. Because
of their curvature and angled position, they are dithicult to
attach to the seat and arm bow. The handholds at the ends
of the arm bows ol English Windsors are usually plain,
almost stubby. In contrast. American Windsor chairmakers
often concentrated their most elaborate ornamentation on

this detail.

Most Enelish Windsor chairs are stained., although some
are finished with clear varnish. Some old chairs were
painted: west-country chairs were often painted blue.
areen, or muddy red. The chair in this chapter was finished

with an oil-varnish mixture, with paste wax for a top coat.

SELECTING MATERIALS

As vou choose wood for vour English-stvle Windsor.
appearance should be a primary concern. My chair in the
photos combines elm, red oak, and cherrv. Gnarly grained
elm is the prestige seat wood found in “best quahiy™
English Windsors. Elm is chosen for its toughness it
almost never cracks—and for the wondertul grain patterns
of flat-sawed elm boards. Oak. ash. vew, and svcamore

are also used.

The seat is elued with the grain running side to side. using
two carefully matched elm boards —one of two seats made
from a mail-order elm plank 2 by 9 inches by 8 feet. The
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wood was kiln dried and very hard. The bows are made
from red oak. Elm. ash. and vew wood limbs are also tra-
ditional choices. The turnings are black cherryv. Although
beech, ash. and elm are more wpical turning woods for
English Windsors. fruitwoods (especially pear) and yew are
found on many “better”™ English Windsors, The crimoline
stretcher is red oak. selected for its bending quality. (On a
newer version, | matched the crinoline-stretcher wood to
the other turnings: all are cherrv. 1 steamed the stretcher
for one and a half hours. double the time for ereen wood,
and used a bending strap. The straight-grained. air-dried
cherry bent perfectly.

Whether to use a crinoline stretcher or not is vour option.
Many English Windsors are made with conventional H-
stretchers, and others use double-H stretchers. The dou-
ble-H version, with two medial stretchers, is undoubtedly
the strongest arrangement.

MAKING AN ENGLISH WINDSOR

Saddling the seat follows the procedures described in
Chapter 8 on stick Windsors. Turning the rings on the legs
requires oo mcentration, but thev are do-able by anvone
who can make American double-baluster turnings. The leg
tenons of English Windsors are usuallv. but not alwavs,
tapered. Bore mortises and fic the legs following proce-

dures in Chapter 8.

Select a common height for boring the stretcher mortises,
Determine the length of the crinoline stretcher by measur-
ing between leg tangents at the mortise height (fig. 17.6).
Measure the distance between the front leges at the tangent
where the mortses will be bored. Add 1-7/8 inches for the
two 13/ 16-inch-long tenons. You'll determine the lengths
tfor the short lateral stretchers after hiting the crinoline

stretcher to the front legs.

Fic. 17.6.
Crinoline-stretcher
system. Make and
fit the curved
stretcher first,

then take measure-
ments for making
the short lateral
stretchers.

Bend the erinoline stretcher when it's octagonal in section,
and 1-1/8 inches i thickness from end to end. Make the
bending blank 12 to 15 inches longer than necessaryv. Don't
pull the ends of the erinoline stretcher tight against the
bending torm. The divergent stretcher ends allow vou to
use the same bending form for chairs with a range of dis-

tances between the front legs.



Saw the crinoline stretcher to length. Taper the ends to
5/8 inch in thickness. Round the stretcher. Use a hollow
auger or tenon former to make 5/8-inch diameter by

15/ 16-inch tenons at the ends. (You can also file and sand
the tenons to shape.

Bore mortises in the legs and it the erinoline stretcher
betore turning the two short lateral stretchers. Measure the
distance between the tangents of” the ermolime stretcher and
the rear posts. The tenon that is mortised into the erinoline
stretcher 1s 1/2 inch in diameter by 3/4 inch. The rear
tenon 1s 3/8 inch by 15/16 inch. Bore the required mor-
tises, turn the lateral stretchers, and wy a test A

When evervthing fits, kert the leg tenons for wedges and
glue the lower part of the chair together. T used liquid hide

olue for the joints on this chair.

FitriNg THE ARM Bow
AND ARM SUPPORTS

Rive and shave both bows to a square-sided section.
Because of their thickness. vou'll need o use bending
straps, described in Chapter +.

Use the arm-bow holding fixtures to locate the arm bow in
position (see Chapter 8). The back of the bow should form

a 12-degree slouch angle 1o the seat.

For the chair in this chapter. the ram’s horn arm supports
were sawed from a section of an oak board that had some
attractive curved grain. You can also use pieces of” a sur-
plus bent bow. If vou use bent wood. vou'll need to modify
the shape of the arm support at the joint with the arm
bow. (The reverse curve 1sn't possible.) A single curve is a

stvle variation also found on wraditional English Windsors.

Attaching the ram’s horn arm supports between the seat
and arm bow is one of the difficult steps in making this
chair. The arm support rakes forward and splays out past
the sides of the chair seat. Locate the arm supports equal
distances from the center of the arm bow. Do not trim the
arm bow to length until after the arm supports are fitted.

There are several wavs to attach the arm support to the
seat. The strongest joint is made by shaping the base of
the arm support into a cvlindrical or a tapered tenon. You
then bore the required mortise, being very careful to find
the proper sighting line and resultant angle, where the arm
support meets the arm bow. (You could bend the arm bow

afier fitting both curved arm supports to the seat.

The most common method for attaching these curved arm
supports requires a half-lap mortise chopped into the side
of the seat. The base of the arm support 1s cut with a
small lap, so that the inner part mates with the surface of
the seat. The arm support is then connected to the side of
the seat with one or two dowels or countersunk wood
serews. Lapped arm supports usually have lide splay

thev tend to be almost vertical from a front view.

Boring mortises for the crinofine stretcher tenons wcith the legs fitted to 4

chattr seat

Detatl of the F

f-stvle turnnes ar

madine streteher sysiem

For the chair in this chapter, the arm supports were
attached to the seat and arm bow with 7/ 16-inch-diameter
hickory dowels. (I don’t know 1" using dowels o attach
bent arm supports was the practice for anv of the old
Windsors, but it's a technique used for repair work.) The
arm bow was secured exactly in place using the horizontal
arm-bow fixtures shown in Chapter 8. The ends of the
arm supports were carefully seribed and sawed to mate
with the seat and bottom of the arm bow. Dowel holes
were drilled through the bottom ol the seat and through
the top of the arm bow. These were interesting drilling

aneles, with little room for error.



The ends of the curved arm supports are scribe fitted to the seat and bottom of
/ /

. The unit is r',"n'r.'-'l.'».f."l into Ir‘mw'.’r'-u.- so that mortises can he bored

for dowels, which hold the assembly together.
J v log

The tricky part was securing the wiggly, off-balance arm
bows in place to drill the holes. When a variety ol clamps
failed to solve this, I glued a triangular clamping block to
the overhanging section of cach arm support; these were
still plain sawed picces of oak, with no detailing or
smoothing.. This provided a bearing surface for clamping
the arm support to the arm bow. | also clamped the base
of the arm support against the arm- bow holding fixture,

which was still holding the arm bow in place.

Once everything was secure, I drilled the dowel holes with
a hand-held electric drill. T then sawed ofl the glue blocks
and finished shaping the visible surfaces of the arm sup-
ports. L inserted hardwood dowels into the holes but did
not glue them at this time. Finishing the backrest requires
disassembling the bows several times. 1 1 use this system
again, I'll saw the arm supports with the clamping blocks
as single units. The joints of this chair are fine alter two

vears' use.
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FittiNng THE BAck Bow
10 THE ARM Bow

The next hurdle is fitting the back bow to the arm bow.
essentially the same procedure used to assemble an
American sack-back Windsor but with two extra consider-

auons.

Because the spindles on this chair are perfectly straight.
the back bow must align with the spindle mortises of” the
arm bow and the seat deck. The flat (straight) splat is also
mortised between the bows, The splat for this chair s
made in two sections, which are let into shallow mortises
chiseled into the bows and seat. The upper tenon of the
upper splat fits into a mortise chopped in the bottom ol
the back bow (fig. 17.7).

s " X /4" ORIGINAL SECTION

BACK REST SECTION / -

oF akBow—__ /| RESHAPED BOW SELTION

(5loucH AT 12°) £
! s
) /N | Mt — SPLAT MORTISE
/ L1l v
s b /
r g | y
; SPLAT (ALSO PLANE
A OF LONG SPINDLES)
/', .’/ [
// 4
y
/
E/
/ |
/
LA

FiG. 17.7. Reshaping the upper section of the back bow to pro-
vide flats for the splat mortise and the sitter's comfort. Fair the
altered section into the original shape at the sides of the bow.

The surface on the bottom ol the back bow where the
splat mortise 15 chopped must be made perpendicular to
the splat. This requires reshaping the center section of the
bow. The face of the back bow is also twisted, so that it's
parallel to the splat and to the plane of the spindles. (If
this wasn't done, the back bow would have a sharp frontal
arris that would make the chair uncomfortable.) Reshaping
the bow amounts to twisting the axis in the center ol the
backrest area. The amount of twist is regulated by the
rake angle of the back bow. As the bow angle is lowered,
vou need more twist. (This is probably one reason why the
back bow of an Eneglish double-bow Windsor is generally
set at a much steeper angle than that ol an American

sack-back.

Begin by mortising and fitting the back bow to the arm
bow. Taper and round the ends of the back bow to fit the
arm-bow mortises. Leave the center of the bow square in

section until the fitting process 1s complete.



To determine the placement and angle for boring the mor-
tises in the arm bow: sight a line down the back ol both
bows and the back of the chair seat. Select a mortise angle

h.l\t‘f] on illiu‘!lllli'lll of [lll' bows \\il]l f]\t‘ sCat.

Bore, ream, and fit the back bow. Determine where the
bow needs shaping o create the flat underside for the splat
and the flat front of the backrest. Clamp the back bow in
avise. or use a shaving horse, and work with a drawknife
and spokeshave to shave smooth transitions between the
backrest arca and the tapered ends of the bow. You may

need to use a rasp on the underside of the bow.

MAKING AND FITTING
THE BACK SPLAT

tece sfial 1y fulted into martises of

e d tmito the seal, arm.
Design the splat as a single unit. To help with the plan-
ning, I also made a dummy splat from thin plyvwood that [

could place against the bows on the chair.

Carefully determine the center line for the splat mortises
on the seat. arm bow, and back bow. You should also
determine the placement and spacing for the long spindles

that are morused at the sides ol the \]1];1t.

When the spacing is set, saw the phywood dummy splat in
half. then wedge it between the seat, arm bow, and back
bow. Make sure that the spacing is good and that the hows
line up with the back of the chair seat.

Lay out the \'[)l.‘il mortises based on the spacing of the
dummy splat. Disassemble both bows. The splat mortises
are 5/ 16 inch wide and 3/16 inch deep. Set a sliding bevel
to 12 degrees, which is the slouch angle of the backrest.
Use a 1/4-inch-wide mortise chisel and a wide. flat chisel
to chop the mortises. Follow the procedure deseribed in

Chapter 6 for mortsing back slats on a ladder-back chair.

Saw the outline of the permanent splat. then crosscut the
upper and lower sections, adding 5/16 inch at both ends
ol each splat to serve as tenons. Sand or file a slight cham-

fer at the leading edees of the tenons,

Test assemble the arm/back bow and splat unit.

MAKING AND FITTING
THE SPINDLES

The short arm-rest spindles on this chair have a flattened

center section typical ol old English Windsors. These spin-

dles have a 3/8-inch-diameter tenon at the base, and a

1 /2-inch-diameter tenon goimg into the arm bow. (These
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are diameters of kiln-dried equivalent spindles.) The cen-
ter sections swell to a rectangular section 7/8 inch wide.
The long backrest spindles taper from 5/8-inch-diameter
tenons at the base to 3/8 inch at the back-bow mortises,
The midsections of these round spindles are fitted through
slightly tapered 1/2-inch mortises in the arm bow.

Set the spindles, dowels, or straight wires across the bows
to determine the spindle spacing, Take measurements
between the spindles on the left and right sides of the
splat. Visual symmetry may require fudging the spacing.
When the spacing is set. draw straight centerlines on the
fronts of both bows. Then mark boring centers for the
mortises on both bows and the seat. Use a straightedge to
adjust the spindle centers into a straight line (see fig. 17.8).

Fic. 17.8. Aligning
spindle placements

at the back bow, arm ) [(_
bow, and seat deck f;TR.}LGmEDeE !
with a ruler. The (24" RULER)

spindles of English
Windsors are almost
always straight. Use
a ruler to align spin-
dle placements at
the back bow, arm
bow, and seat deck.

/ CENTER LINE
FOR SPINDLES
/ AND SPLAT
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[ recommend boring all of the spindle mortises with both
bows in place. Bore the back-bow mortises with a 3/8-
inch-diameter bit. such as a powerbore, or an ordinary
auger bit. (To prevent tearout. stop boring each hole when
the lead of the bit begins to emerge through the bottom of
the bow. Back bore all these mortises before going on to
boring the arm bow.) To bore the arm-bow mortises. pass
the shank of a spade-bit extension up through the 3/8-
inch back-bow mortises. Attach a 1/2-inch powerbore bit
to the extension. You can prevent bore-through damage to
the arm bow by clamping a small wooden caul underneath
each boring location. Use two coupled extensions and a
3/8-inch bit to bore the spindle mortises in the seat.

Fit the spindles to the seat and bow mortises. Use a rat-tail

rasp to taper the arm-bow mortises for the center spindles

just slightly, to match the taper of the long spindles.

Once evervthing fits, vou can kerf the ends of the back
bow and the upper spindle tenons that get wedges. Dress
the shape and fine sand the ram’s horn arm supports and

the bows before the actual gluing

Final assembly is the same as for any other Windsor chair.



(ontemporary [Windsor
and Post-and-Rung (hair

Ladder-back side chair. Red oak with Reproduction of a slant-back Shaker sidechair by Mark
hickory bark. Made by John D. Alexander Taylor: The front and rear posts are raked at 8 degrees.
Jr., Baltimore, Maryland. This results in similar slouch in the back rest. Dimensions

for the chair are from a Shaker original in John Kasay’s book,
The Book of Shaker Furniture.
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High-back stick Windsor.
Elm seat with red oak
bow, comb, sticks,

and legs. Made by

John Brown, Newport,
Pembrokeshire, Wales.

Post-and-rung rocker.
Red oak with Shaker
tape. Made by Carl

Swensson, Baltimore,
Maryland.

Comb-back writing
Windsor. Made by
Mike Dunban,
Hampton, New
Hampshire.




High-back stick Windsor.
Painted hardwoods.
Made by Don Weber,
Mendocino, California.

Comb-back Windsor.
Made by Mario Rodriguez,
Warwick, New York.

Post-and-rung settee. Ebonized oak and hickory bark.
Made by Brian Boggs, Berea, Kentucky.




high chair. Made by
Dave Sawyer, East

Calais, Vermont.

Hybrid pass armchair and two post-and-rung tables. Chair based on Danish designer Hans Wegner’s “Peacock chair,”
originally made in 1947. Made by Dan Stalzer, Ft. Bragg, California.
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Part Hve:

tquipping a Workshop



CHAPTER 18
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Fic. 18.1. Plans for a dumb-head shaving horse

Scale: 1:16
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MATERIALS LiST: SHAVING HORSE

Part Suggested Wood

Bench Yellow pine or Douglas fir
[ Ramp Yellow pine or Douglas fir

Riser Yellow pine or Douglas fir

Swinging arm Oak, ash, hard maple

Dumb head Oak, ash, hard maple

Treadle*® Oak, ash, hard maple

Head. treadle wedges Oak, ash. hard maple

b Lees Oak, ash, hard maple

b Leg wedees Oak, ash, hard maple

| 6 Wood screws

Steel bolt

*A treadle made from solid-core birch ]!]_\\\nn(l 15 less ]ikt']_\ Lo \}J“l.

hroughout this book | promote using tools and equip-

ment that vou can make in vour own shop. Some. like

the shaving horse and froe clubs, simply are not avail-
able through commercial suppliers. And often those that
are available are not appropriate for chairmaking, espe-
clally on a small scale. An obvious advantage in making
vour own tools is saving money, but the tume required may
offset any saving. Always, though, vou can count on a
sense of real satisfaction when vou make a tool that works
properly.

SHAVING-HORSE DESIGN

The most important piece ol shop equipment required for
making the green-wood chairs in this book 1s a shaving
horse. (In tact, workbenches with a screw VISC were not
commonly found in many workshops untl the mid
nincteenth century.) Make vour own shaving horse. scaled

to vour body, using materials from vour locality.

Traditonal shaving horses are of’ two basic tvpes. each with
its own following and both fine for chairmaking: the English
shaving horse, sometimes called a bodger’s bench, and the
German sehnitzelbank, sometimes called a “dumb-head™
shaving horse. 1 started out using a schnitzelbank during my
cooperage apprenticeship in the Swiss Alps and still use the

basic til'.\it:l! from Ruedi Kohler’s co perage -\]]U]\.

The 1/8-inch scale plan (fig. 18.1) is for the basic shaving-
horse design we use at Country Workshops. It's made from
a combination of hardwoods (for strength) and softwoods
to save weight), Air-dried wood is suttable for all parts
except the legs, which should be kiln dried. The plan is

casy to modilv in terms of size or materials.

Dimensions

1-1/2" x 9-1/2" x 66" 1o 72"
1/1/2" x6-1/2" x 35
1-1/2" x 8-1/2" x 7
1=3/4" x 5=3/4" 32"
G/ b=l /2" 12"
1" x6-1/2"x 12"

To ht tapered mortises

N My

an ST L

To fit lee kerts

H#8 < 1-53/4"

|2 a8 b 1 O
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A shazing horse in we. from De Re Metallica. a text on mining and metallurgy |

While making a shaving horse isn't difticult, vou should

allow two full days for the project. Chopping the mortises
and tenons for the swinging arm, dumb head. and weadle
are the most tme-consuming tasks. Boring and fitting the

legs at uniform angles also takes some care.

The traditional way to make the dumb-head section of the
swinging arm is to hew and sculpt it from a single hard-
wood timber, usually a green log. The top of the bulky
dumb head can be drilled with holes to accept small tools
and pencils. Very handy. Most of the shaving horses |
make have a separate head secured by a mortise-and-
tenon arrangement to the swinging arm. A\ third method is
an imitation of the one-piece arm and dumb head made
with two hardwood cheeks glued or bolted to the sides of
the arm plank.

The bench can be shorter than 66 inches, but I prefer 72
inches tor working long rivings. such as Windsor bows
or the back posts of rocking chairs. Any changes in the
bench length should be made in the seating section. Make
the front half” following the dimensions in the plans,
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BUILDING THE BENCH

Lay out centers for the legs and the dumb-head mortise in
the bench. The narrow section in the center of the bench
1s designed to allow vou to get a foot to the treadle without
rubbing vour mner thigh on the bench sides. Saw oft the

side slabs after vou've test assembled the shaving horse.

You can make the large mortse for the swinging arm with
a saber saw or by drilling a row of holes and then chop-

pmg with a large chisel.

The extension at the end of the ramp should be 4+ 10 5
inches past the point where the jaw closes on the ramp. (If
it’s shorter, the jaw won't hold long pieces securely in

place.

The legs can be shaved into an octagon or turned round.
Octagonal legs are easilv made with a drawknife. I prefer
to use tapered tenons mated to mortises 1-3/8 inches in
diameter at the bottom of the bench. This requires a large
reamer. Lacking a reamer, make l-inch-diameter cylindri-
cal mortises and legs with sloped shoulders at the base of

the [-inch- diameter tenons.



Drv the legs thoroughly before shaping the tenons, which
can be done with a drawknife and spokeshave. (Finish by
sanding or filing to fit.) The quickest way to make the leg
tenons is to turn them on a lathe.

Bore the leg mortises. The plan shows rake angles of 13
degrees and splay angles of’ 15 degrees. The sighting angle
measured across the boring centers of the front or back
legs 1s 40.5 degrees. The resultant boring angle is 19.5
degrees from plumb (vertical). Instructions for using sight-
ing lines and resultant boring angles appear in Chapter 8
on stick Windsors.

Saw kerfs in the leg tenons. Position the legs with the ravs
in line with the length of the bench. Orient the wedge
kerfs perpendicular to the length of the bench. Glue and
wedge the legs in place.

Level the bench (see Chapter 6) and chamfer the bottoms
of the legs, an important detail— legs are often broken
when a shaving horse is dragged against a rough floor
board or protruding floor nail.

Assemble the ramp and riser pieces. Bore the 9/ 16-inch-
diameter bolt hole through the ramp before sawing or
chopping the mortise. The ramp and riser are attached to
the bench with two countersunk wood screws at each of
the three connection points. I generally saw and chisel a
ledge and center notch in the near end of the ramp, ves-
tiges of a tme when most woodworkers didn’t have a
workbench with a screw vise. The ledge and notch are
used in conjunction with a breast bib to hold short pieces
of wood for drawknife and spokeshave work.

Lay out and chop the mortises in the dumb head and
treadle. Tenons on both ends of the swinging arm are
angled 80 degrees and shouldered on four sides. To avoid
cracking, the tenons must be long enough to have sufli-
cient end grain bevond the wedges,

The wedge mortises that secure the dumb head and
treadle to the swinging arm are | inch wide and tapered

in height: Their outer walls slope 1/8 inch over the T inch
width of the tenon. Undercut the lower walls below the
dumb head or wreadle. This helps the wedge pull the dumb
head or treadle tight against the tenon shoulders.

Wedges must have an 80-degree angle at the base o
match the angle of the dumb head and treadle and taper
I/8 inch per inch of length. They are 15/16 inch wide to
fit easily through the I-inch-wide mortises.

Square the sides and ends of the piece of wood tor the
dumb head. Careful lavout is important here. Start making
the mortise through the dumb head by drilling a row of
3/4-inch-diameter holes at an 80-degree angle. Use a
chisel to remove the waste. Undercut the inner walls
slightlv: this helps in fitting the mortise over the tenon.

Chisel or saw the rolled surface at the bottom of the jaw.
Put a 1/2-inch radius across the leading edge of the jaw,
so that it won't leave an indention mark on the wood that
it's gripping. Saw or chisel a small, inverted V-notch on the
underside of the jaw on either the left or right jowl. You'll
use this to hold square stock on edge when vou begin to
shave octagons.

Make the weadle following the steps tor making the dumb
head. Flat-sawed treadle stock is less likely 1o split than a
nice piece of quarter-sawed wood. A plywood treadle is
even stronger. if' vou can handle the inappropriate aesthetic.

Don't torce the dumb head or treadle over the tenons.
Thev could split. Locate anv tight spots, and eliminate the
problem.

Center the row of height-adjustment holes in the swinging
arm [-1/4 inches from the riser side of the plank. (The
off-center holes cause the swinging arm to open automati-
callv when vou take vour foot oft the treadle.] The holes in
the ramp and swinging arm are 9/16 inch in diameter.

The 1/2-inch steel pivot bolt can be an L-shaped masonry
anchor bolt or a machine bolt with the threaded end hack-
sawed ofl. Chamfer the bolt end. so that 1t's easy to insert
through the swinging arm when you change the jaw
height.

Finally. saw the flanks from the midsection of the bench
and radius the ends. Round oft” any sharp arris that will be
uncomfortable pressing against vour legs or when vou
move the shaving horse around the shop. I usually don't
apply a finish.

271



H Chairmaker's Workbench

Fic. 19.1. Plans for a

. ' 3" X 23" X 48
chairmaker's workbench

- COMPOSITE PLYWOOD TOP

1

_ 2" X 4" X 17" SIDE APRON
3/8" NUT
7/16" BOLT HOLE WITH

3/4" X 17 DIA
COUNTERSINK FLAT WASHER

—— 2-1/2° X 2-1/2° X 317 LEG

1/2° DOWEL
HOLE

|— 2% X 8" X 17" SIDE TRESTLE

2" X 8" X 40" FRONT TRESTLE ‘

MATERIALS LisT: CHAIRMAKER’S WORKBENCH

Number of Pieces Description Dimensions
I Frame
1 Leos 2-1/2" sq x 31™*
2 Front trestles 1-1/2" x 7-1/2" x 40"
2 Side trestles [-1/2" x 7-1/2" x 17"
2 Side aprons 1-1/2" % 3-1/2" x 17"
| 12 Bolts/nuts and washers 3/8" x 4"
} Bolts/nuts and washers 3/8" x length t't'[]:li]‘:‘e

to bolt frame to floor

2 Hardwood dowels 1" x 3"
12 Hardwood dowels 1/2" x 4-1/2"
Tabletop

I Plvwood sheet®* 34" x4 x 8
or 4 Drv hardwood boards 1-1/2" x 6" x 48"

Yellow elue |

* Heavier legs could be used, but 2-1/2" square 1s adequate. Leg length assumes that the tabletop will be 34 inches high
and 3 inches thick. Adjust to vour requirements and materials.

*# 1 recommend birch cabinet plywood. but any solid core plywood will work.




weather and humidity, Several rows ol dog holes bored in
the beneh top hold round. steel beneh dogs that can be
];i\nu-d so that their flat jaws make good contact with

irregular shapes, such as a Windsor chair seat. The com-

plete unit 1s very sturdy.

Jawes of e Giin-soreie

roane steel dogs, A rereds range of shapes can be field i a va

fh.n.'.-'.'..,r.'\_

hile a traditional joiner’s workbench is a massive

and impressive picce of shop equipment. it is not

particularly suited to making chairs. The chair-
maker’s workbench in the photos and in figure 19.1 is the
current version ol a simplified workbench design that [
have been making for more than twenty yvears, This one 1s
just under four teet long, and the next version may be only
three feet.

Inspired by work stations used by dentists, doctors, and

mechanies, in the chairmaker’s workbench utiliny rules

over stvle. Tt was designed to be ideal for working on
chairs, and also on large. carved bowls. Deep enough o
hold an assembled chair on the bench top. its small overall
size allows me to get o all parts ol a Windsor chair seat

without reclamping the stock.

The workbench 1s most useful it it's located at least 3 feet
from the nearest wall. so that vou can work on any side of
a chair (or chair part) without repositioning it. Even the
heaviest conventional workbench will migrate across the
shop Hoor when vou're doing vigorous drawknife and
inshave work. This chairmaker’s workbench 1s designed to
be securely bolted o the shop floor. It anchoring to the
floor isn't possible. the legs can be bolted o a full sheet of

phwood, which vou stand on while using the workbench.

['he 3-inch-thick beneh top. a lamination of four lavers of

3/4-inch oak plvwood. stavs flat during changes i secures the post to the floor.



The frame construction emplovs square-cut butt joints held
together with ordinary bolts and nuts, For stabihn the legs

are located at the extwreme corners of the bench top.

The workbench in the photos is fitted with two vises
mounted inboard from the lees. On one side I've mounted
a twin=screw vise that I made from a kit it's designed so
that a larege Windsor chair seat can be secured between the
screws. A\ chain links the two screws, which operate simul-

tancously. On the opposite side, I've mounted a conven-

tional 9-inch-wide woodworker’s bench vise.

A twetn-serewe vive that will securely hold the lareest Windsor chair seats.

. You can also make a worde vise

This cham ked vise 1y made from a

t inedependent serewcs,

I used air-dried oak for the frame, purchased green from
local saw mills at a very reasonable price. Ash. maple,
hickory, beech, and birch are also suitable. If hardwood
sn't available, consider using southern vellow pine or
Douglas fir, both sold by lumber dealers. You could make
the bench top from the same hardwoods. but the plywood
version is casier to construct and less expensive.

While vou could make the workbench with hand tools, this
is one project that lends itsell” to using machinery. The buu
joints require accurate, square cuts, most easily made with
a table saw. chop saw. or sliding miter saw. You'll need a

drill press it you opt for making the twin-screw vise.

MAKING THE FRAME

Stock for the legs, westles, and aprons must be straight,
flat, and square. Dress the parts as necessary. The width of
the aprons and trestles holds the frame square. There is
considerable latitude in sizing the other dimensions.
Carefully saw all parts to length.

Use a l-inch-diameter auger or forstner bit to bore holes
for the cross nuts and countersinks for the bolis. Bore holes
for the cross nuts through the full width of the posts: In
the front trestles, 3 inches below the upper edge of the

trestles: in the side wrestles, 3 inches above the lower edoe
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of the wrestles: and in the side aprons, centered on the
width of the aprons. Countersinks for the bolt heads are
I inch in diameter and 3/4 inch deep.

Use a 7/16- inch AUZer or w 1st bt to bore bolt holes
through the posts and into the end grain of the trestles
and side aprons. T use a drill press to bore bolt holes in the
posts and a hand-held electric drill for boring the bolt
holes through the end grain of the westles and aprons.
['he provision for anchoring the legs to the floor uses simi-

lar holes for the frame’s bolt and nut tasteners.

Bore a l-inch-diameter hole 2 inches deep n the center of
cach side apron. Fit (don’t glue) a [-byv-3-inch hardwood
dowel in each hole. These large pegs secure the heavy

bench top in place.

Test assemble the enture frame. Disassemble the frame and

use a hand plane to chamfer the edges and the bottoms of
the posts. Bolt the [rame together.

Bore 1/2-bv-4-inch dowel holes through the posts and into
the end grain of the westles and side aprons. Insert the
1/2-byv-4-1/2-inch dowels. Do not glue. Chamter the pro-
truding 1/2 inch on each dowel. These dowels are non-
structural: they simply prevent the wrestles and aprons from

twisting out of position.

MAKING THE BENCH TorP

Making a plvwood bench top is easier than using solid
wood, but there are some challenees and wade-ofls.
Plvwood is easv to find. more stable during fluctuations in
humidin and at the 3-inch thickness does not require stff-
ening aprons between the front legs. The downside of
using plywood is that the beneh-top surface and edges will

be less tough and resihent than if vou'd used solid wood.

Making a Plywood Bench Top

Be sure 1o ]ILI_\ i ol ql!.‘!iil_\ [)]_\'\\:u)(l_ The core material
should be solid. White birch plvwood is probably the best

(']]l Iii‘t'.

Use a circular saw or a table saw to rip the plywood sheet
into four sections, each just under 23-7/8 inches wide.,
You'll trim the bench top to final dimensions after the ply-

wood sheets are elued together.

You need a flat surface for gluing the picees of phywood
together. Several straight 2 by 4s placed on edge on an
t'Ni\l'lHL: 1;L|}lt'l{:p will work. If NEeCessarv, use thin \\'t‘({‘_:'t"\ o
make the 2-by-4s™ top edges parallel. Sight across the top

edges ol the 2-by-4s, as il using a pair of winding sticks.

[ recommend eluing two units of two sheets each, then
gluing the resulting 1-1/2-inch-thick units together. Spread
vellow glue over one entire surface of’ two quarter sheets of
phywood. A\ oothed mastic spreader (made for flooring
adhesives) works well for this. Use as many clamps as vou

can get around the perimeter of the glue job. Use wooden



cauls approximately 1/2 by | by 2 inches between the
clamp jaws and the plvwood. You can press down the cen-
ter of the glue sandwich with heavy weights or hold it

down with several 24-inch-long 2 by 4s.

Once vou've glued the plywood into a single unit, trim the
edges of the beneh top. You may want to plane or resaw
the edges o slighty smaller dimensions. My plywood work-
beneh is 23 inches wide and 46 inches long, Use a jointer
or a hand plane to clean up the edges. Be sure to keep the
edges straight and square in relation to the bench top.

[ strengthened the edges of this phvwood bench top by Hlood-
ing the surface with marine epoxy. Alter the epoxy cured, 1
finished the edges by sanding: The resulting epoxy- impreg-
nated oak and hr edges are tough and substantal.

Option: Making a
Solid Hardwood Bench Top

Most of my carlier workbenches had oak or beech beneh
tops from 1-1/2 to 3-1/2 inches thick. To make a solid
wood beneh top vou must have air-dried hardwood and
the capability of jointing and thicknessing the planks. It
possible. use quarter-sawed lumber, which is much more
stable than flat or rift-sawed material. Wood movement
from fluctuations in humiditv can cause the bench top to
warp or even spht apart.

Cut the planks an inch or so longer than the trim length of

the beneh top. Joint and thickness the planks. Plank edges
must be straight and square to the plank faces. Glue the
planks together, following instructions for gluing up seat
blanks in Chapter 8. You don’t need dowels or biscuits
between the planks — plain glue joints are stronger than
the original wood. Do not run threaded steel rods through
the edges of the tabletop. Bolted rods restrain wood move-
ment. causing the tabletop to warp.

FINISHING AND ATTACHING THE
BENCH ToP 10 THE FRAME

Finish the frame with a penewrating oil or an oil/varnish
blend. finishes also suitable for solid plank beneh tops.
Plywood bench tops should be finished with something
toucher and more resistant to bruising, such as several coats
of mate urethane varnish. Apply the same finish to the
lower side of the bench op. Don't fine sand the bench-top

surface, which would make it too slippery tor woodworking,

Secure the beneh top to the frame using dowels set into
holes in the upper side of the side aprons and the under-
side of the beneh top. This is the same simple svstem used
to hold the beneh tops of expensive joiners” workbenches
made in Switzerland and Germany. The single dowels at
cach end allow the beneh wop to expand and contract with
changes in humidity. Moving the workbench is also much

casier, as the top and frame are carried imdependently.

INSTALLING VISES

Mount a woodworker’s bench vise to one tace of the work-
bench. Buy a good quality cast-iron vise, or make one your-
self’ (see fig 19,20, The vise should be 9 to 12 inches wide,
with the main screw | inch in diameter or larger. Conven-
tonal vises use two sohid steel g‘llitit' rods to k(‘t’p the vise
faces in alignment. these should also be at least T inch in
diameter. Don't be impressed by the length of the screws
and guide rods. You seldom need o open a beneh vise more
than 5 or 6 inches. A\ quick release is handy, but it may
break or wear out long before the other parts are worn.

2T BOLT AWO0D JAW LINERS
| WITHCAPS
L \ BENCHTOP H / h, THUMB SCREW
{ Y _ ’ - FOR SLIDING DOG
; '7‘!‘: — - : ')
|
\—— WOoD SHIM
')
U/

FiG. 19.2. A manufactured cast-iron bench vise mounted by hanging
it from bolts through the top of the workbench, a much stronger
technique than running lag screws into the bottom of the bench.

Cast-iron bench vises are commonly lag bolted o the bot-
tom of a workbench. I prefer to hang vises using bolts.
with heads and flat washers set into countersunk holes in
the beneh wop (g, 19.2). Cover the holes with removable
wooden plugs. You may need to use thickness shims

between the vise mounts and bottom ol the beneh top.

Wooden liners prevent the cast-iron vise jaws from mar-
rine surlaces of wood being held. The liners should
include caps that cover the upper edges ol the vise jaws.
The simplest wayv 1o hold liners in place is to attach them
to the vise jaws with white or vellow glue. When they need
replacing, vou can simply knock them off” the jaws, since
these elues are not intended for attaching wood o metal.

CONSTRUCTING A
SHoP-MADE VISE

I made the vise in figure 19.3 more than ten vears ago as
an experiment and to save money. Since then, Taiwanese
vises have become available that sell for about the cost of
the materials required to make the vise I designed. The
shop-made vise is strong, does what needs doing. and

altords some self=pride in the making,
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FiG. 19.3. Plans for a shop-made bench vise. The wooden jaws are made from any well-dried hardwood.

FLOATING ._)AW\‘ _—BEARING FLANGE

f /" (FREE OR CAN

' WORK BENCH | | ;J’ ROTATE WiTH

? 7 | ,J L!Q NDLE)
(i ! Ll )

Ll L
(NUT FOR
VISE SCREW

i

)

FiG. 19.4. A twin-screw vise with a floating front jaw. Unlike most
vises, the bearing flange is not attached to the face of the front jaw.
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bottom of the outer jaws hold the guide rods in place. All
other borings can be made slightly oversized. Align the
guide pipes with their flanges very caretully.

The lower half’ of the inner jaw 1s glued to the torward
support block that has the langed nut for the vise screw
mounted to its back side.

Hang the vise from the bench top with bolts, similar to the
installation n hgure 19.2.

You can bore one or two 23/32-inch-diameter holes in the

top of the outer jaw to hold 3/4-inch-diameter bench dogs.

The twin-screw, chain-drive vise that I use was made from

a kit available from mail-order tool suppliers. You can

This homemade vise has seen years of continuous service. It’s made with an acme

make a simpler version that may work just as well,
w, and standard comp vailable from plumbimg and steel suppliers. ) . -
screw, and slandard components avatiable from plumbing and steet suppliers although vou’ll have to tighten both screws separately (fig.

- . 19.4). Make the screw holes through the outer jaw a litle
I'he screw, flanged nut, and retainer are made by several . i
: . . ; . oversized so that you can turn one screw at a time without
manufacturers and sold as a unit by various tool suppliers. ; : i
: jamming the jaw.

Machine the wooden jaws and support blocks from any . . . .
: . : For this version, the outer jaw floats on the two screws.

dry hardwood. Have a plumbing shop cut and thread the : . : 3 ; e w o
: . , . 2 You pull it out after backing ofl’ the screws.) The jaw is
guide pipes. Purchase guide rods from a steel supply house ; : :
. . . N closed by pressure from the inner flange on the handles.

or a welding shop. The supplier can saw the solid steel A : :
Unlike conventional vises, the handle flanges also {loat or

rods to length. : i
rotate with the handle. The flanges are not attached to the

The critical borings are the holes in the outer jaws that face of the outer jaw. Ideally, this vise would be made with
hold the steel guide rods. Screws driven through the large wooden screws, but machined steel screws will work.

MATERIALS LisT: VISE
Number of Pieces Description Specifications
1 Outer jaw 1-1/2" x 6-1/2" x
10", dry hardwood*
I Inner jaw 1" x 6-1/2" x 10",
dryv hardwood*
2 Support blocks 1-1/2" x 3-3/4" x
10", drv hardwood*
Threaded screw with matching
flanged nut, retainer, and
screw handle
2 Solid steel ouide rods 1" dia x 11-3/4" long
2 Guide pipes 1" inside dia x 8" long
| Pipe flanges (for 1" inside dia pipe
Wood screws for pipe flanges,
flanged nut, retainer
| 4 Hanger bolts/nuts, washers 1/2" x 6-1/2"**

* Adjust width for thickness of” benceh top and vise casting,

*#* Adjust length for depth of complete unit.
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CHAPTER 20

1't'|]\i\ll'[][ "[I]|Jh'1\'l\ '[Il [hi- }]1 illl\. ]1;1-\ }]1'1']] 011 \h;t]l—

ing wood while 1t 1s ereen and assembling chair

parts when they have dried to optimum moisture
contents for their particular functions. You don’t need a
special kiln to produce the proper moisture content. Often
vour workshop or home already provides a suitable drving
environment — a rack above a water heater, furnace, or
woodstove mav do the job. The advantage ol a kiln is hav-
ing a known heat source independent of” other houschold
or shop functions. You can use an inexpensive. homemade
kiln to speed up the drving process. and o achieve consis-

tent results throughout the seasons.
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nop-{llade Wood Kilns

AN OiL.-Drum KiLN

[n one kiln I've used. a 500-watt brooder lamp intended

for 111'l~i11u' chicks ~ilpp|it't| the heat. The kiln b JL{_\ WS

a lidless, 35-gallon steel drum laid sidewavs across two
sawhorses, with three large venulaton holes punched
through the back end (the bottom of the drum). Chair
runegs were set on a wooden rack several inches above the
heat lamp. which taced upwards. I quickly learned that
without a heat detlector between the heat source and the
parts being dried. green rungs on the bottom of the rack

would begin to char mn less than an hour.
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1" X 14" X 24°
FOIL-BACKED INSULATION
BOARD

l— DUCT TAPE

HEAT
DEFLECTOR

1" X 24" X 24"
FOIL-BACKED
L~ INSULATION BOARD

1/2" X 16"
STEEL ROD

STANDARD LIGHT FIXTURE

Fic. 20.1. A simple kiln made of foil-backed polystyrene panels and duct tape—more than adequate for drying rungs of ladder-back

chairs

Asleeping bag draped over the oil drum served as msula-
ton and an adjustable front door. (It the sleeping bag — or
blanket is removed. the kiln won't retain heat.) An mex-
pensive oven thermometer set on the wood rack monitored
temperatures.

The oil-drum kiln served quite well for several vears, Sull,
its rounded ceiling limited what could be loaded inside,
and overall use of space was ineflicient.

A PoLYSTYRENE KILN

You can also make a kiln from 1-inch-thick foil-backed
polvstyrene panels (fig. 20.1). Duct tape joins the pancls.
hinges the door located at one end of the box, and holds
the other end of the kiln closed. A poreelain lamp fixure
and an ordinary light bulb provide the heat. Temperatre

can be adjusted by leaving the door slightly open and by
experimenting with different wattage light bulbs. "The door
must be kept partly open to allow moisture to escape from

the kiln.

You must locate a metal deflector between the heat source and
the wood being dried. Make a support for the deflector by

punching several stfl’ metal wires through the kiln side walls,

THE CounNTRY WORKSHOPS KILN

I built our current kiln when Country Workshops decided
to ofler a course in making Windsor chairs. We needed
something that could quickly dry many Windsor bows and
spindles i one loading. The kiln is heated by a 3-foot-long
750-watt basehoard heater converted to operate at higher
temperatures than the standard unit (fig. 20.27.
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227 X 48"
TOP PANEL

PIVOT
LarcH — E

3" SWIVEL 48" X 48"
CASTERS LAMINATED
SIDE PAMEL

HEAT
umiT ik .
| CONTROL SWITCH ? - ‘\
i PROBE SHIELD
. THERMOMETER

24" X 397

/ HINGED DOOR

WOOD GRILL
SUPPORTED
BY BOLTS

36" BASEBOARD
HEATER

9" X 24"
LOWER
END PANEL

FiG. 20.2. Schematic for a kiln made from plywood and polystyrene panels. Each panel consists of a 3/4-by-1-1/2-inch frame, infilled with
3/4-inch-thick polystyrene sheets. The 1/4-inch plywood skins are tacked and glued to both sides of the frame.

[ use the kiln vear-round to dry chair parts, ool handles,
and occasional small batches of lumber. My wife, Louise,
uses it to dry vegetables, herbs, and flowers. T usually keep
the temperature at about 90 degrees. In winter, the excess
heat helps to keep my shop warm and prevents freezing
damage to glues, hinishes, and water stones.

The kiln 1s constructed with shop-made sandwich panels
of 3/4-inch-thick rigid foam surrounded by 1/4-inch plv-
wood. A simple frame made from | by 2s surrounds the
foam panels and supports the plywood skin. The dimen-
sions 2 feet wide, 4 feet long, and 4 feet igh came
about as a best use of the plywood and foam panel sheets,
but the size has proved excellent for drving chair parts.
The panels are screwed together, with butt joints. At the
bottom of each end, a 9-inch-wide panel is serewed in
place o provide necessary rigidite. A metal heat deflector
rests on the bottom rack. which is made of wood strips.
The 39-inch-high doors are secured with conventional.
square butt hinges. Door latches consist of a small steel
strip that rotates on one roundhead screw, with a notch
that slips over a second screw.

In addition to a heat source, the kiln uses a small C-frame
blower mounted on top of the roof. I turn on the blower
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when the kiln is fully loaded with wet wood or when T want
to speed up drving without raising the temperature above
120 degrees. Usually Tleave the blower ofll I leave the
doors slightly ajar for venting, a method that has worked so
well ve never needed a more elaborate svstem.

Using a baseboard heater was more complicated than 1 had
antcipated. Baseboard- heater thermostats are designed 1o be
used within a control range of 30 to 90 deerees, and the
wiring includes a safety shutofl device should the temperature
go higher I wanted to be able to run the kiln at temperatures
up to 140 degrees. At a large commercial and industrial equip-
ment supplier I found a heat-limit control made for forced-air
furnaces that has a range of” 50 1o 300 degrees, with a stop
that can be set semipermanently at lower temperatures. The
limit switch has special contacts suttable for use on low-voltage
circuits such as thermocouples and oil burners.

A friend who 1s an electrical engineer wired an inexpensive
relay between the baseboard heater and the heat-limit con-
wol. Figure 20.3 shows the wiring diagram that he used.
You could build a similar kiln using the standard baseboard
thermostat and an upper limit of’ 90 degrees. With the addi-
ton of a small fan, the kiln would be quite eflicient.



To constantly monitor the temperature. on one side of the

kiln I permanenty mounted a bi-metal dial thermometer

RELAY HEATER that comes with a wall-mounting adapter and a screw fit-
coiL ting for a piece of pipe that protects the probe. The
BLK 2 D g . .
capped pipe is filled with grease, which serves as a heat
WHT SR e R
= transter medium.
BLK l\‘__ Racks in the kiln are supported by 1/4-bv-2-1/2-inch bolts
PLUG that extend o the interior (e, 20,4, These bolts can be fit-
Flgg=1 ted to holes in the side walls at different heights. The remov-
THERMAL : Y | able racks are made ol 3/4-inch-square wooden strips.
N.C S . . . Y , . :
CONTROL | I I'he interior surface ol the kiln is painted with aluminum
LIMIT | WHT | e s i e
SWITCH enamel paint, which serves as a moisture barrier (for the
- phywood) and heat reflector.

Fic. 20.3. Wiring diagram for the baseboard-heater wood kiln: a,
a 115V circuit that consists of the relay coil and the limit switch
(N.C.) of the temperature control; b, a 230V circuit that consists
of the relay contacts (N.Q.) and the baseboard-heater control.
Note that the over-temperature control in the baseboard heater

is disconnected and that the fan is a separate circuit but is :
grounded to the green wire on the 230’\3/ plug. Sdf?tq dnd Houmade UJOOd Kllns

I usually operate Country Workshops' kilns at 90 to
100 degrees, and never above 140 degrees. Wood
can begin to char at temperatures between 150 and
160 degrees. (I've seen green wood char from the
heat of a 500-watt lamp in less than an hour)
Although commercial kiln operators use consider-
ably higher temperatures, these kilns are low-tech

devices that don't require specialized knowledge or
drying methods.

If you make the polystyrene kiln in figure 20.1, be
sure to check on the flash-point temperature for
foam panels and other materials that you use. Then
be very conservative in regulating the temperature.

Another safety consideration regards wiring, espe-
cially with heating units. Be sure to follow recom-
mended guidelines. If you have any doubts, get
qualified help.

A plvecood Kilu for drving Windsor bowes, furnings, and spindles
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ou can make all the turned parts ol a post-and-rung

or Windsor chair with a spring-pole lathe, which vou

can also use to turn bowls and plates up to 8 inches in
diameter. Even if vou prefer shaving parts for post-and-
rung chairs. vou still need an accurate way 1o make tenons,
With a lathe vou can produce evlindrical tenons of” any
size, including tapers. Purchasing a powered lathe just to
make tenons would be extravagant, but vou can make a
pole lathe for almost no expense. A\ set ol basic turning
tools need not be costly.

A pole lathe is also an excellent ol for learning wood
turning. It is low powered and the turning centers have no
drive spurs it you don’t use the proper cutting techniques,
the turning blank simply comes to a stop. You won’t make
nasty digs into the wood, and there is hule chance that
shattered turning stock will fly loose at high speed. And
some turners simply enjov pumping on a pole lathe. There
is a special challenge in shaping a picee of rough wood into
a uniform. usetul object with basic cutting tools and vour

WL CIICTEN.

Although I do most of my turning work at a motor-driven
lathe, T also enjov demonstrating and using a traditional pole
lathe. The plans in this chapter are for a lathe that I first made
mn 1977, (A tew details in the plans reflect improvements not
ncorporated in the lathe in the photographs.) This is just one
of many wavs to make a pole lathe, a rather refined version
designed for long-term use in an indoor shop. "The construc-
ton is based on mortise-and-tenon joinery throughout.
Although my lathe is made from air-dried red oak, vou can
use almost any hardwood, and vellow pine is also appropriate.
Feel free o adapt and modifv: You can easily change the
length. thickness. and width of the various parts.

Alternate construction concepts, along with detailed instrue-
tions on pole-lathe use. are included in Mike Abbott’s book
Cereen Noodreork. For a deseription of waditional turning with
spring-pole and treadle lathes, I suggest reading Joseph
Moxon's 1703 classic how-to book. Mechanick Exercises: O,
the Doctrine of Handy Torks. now reprinted.

NoTEs oON CONSTRUCTION

The tools vou'll need for making the lathe are
e Tape measure or folding rule
» Combmaton square
* Rip saw
e (lrosscut saw
e Brace with #4, 6. 8, 10, 12 augers
o 3/8-inch mortse chisel
* 5/8-inch hirmer chisel
¢ l-inch paring chisel

o Hammer and/or mallet

Careful lavout and execution is required for mortise-and-
tenon joinery. Use a sharp pencil and an accurate ry
square. Before vou begin. joint and surface plane all com-
ponents. The shoulders of the rectilinear tenons must be
square to the length of the work stock. Ripsaw the tenon
cheeks alter crosscutting the shoulders. After sawing, use
the paring chisel o flatten the tenon shoulders and cheeks.
The wedge mortises at the ends of the rails are 1/2 inch
wide by 3 inches deep. These mortises should be laid out
and executed betore cutting the shouldered rail tenons that
butt against the stiles.

Secure the toot-end tenons ot the head and rail stules to the
feet by 1/2-inch-diameter hardwood dowels. Standard #8
[ /2-inch) augers are actually 33764 inch in diameter; this
doesn’t matter if vou shave vour own dowels from rived
hardwood. Offset the tenon dowel holes 1/16 inch in from
the mortise dowel holes. Do not use machine-made hard-
ware-store dowels, which tend to be weak and undersized.
Point the dowel ends. The dowels will bend as they are dri-
ven through the offset holes, which pulls the feet tghtly
against the shoulders of” the stile tenons. This s a standard

Jomery technique known as draw boring,

Begin the rectangular mortises by scoring the lavout with a
chisel. Use a brace and auger bits to drill out the center
area. Bore from both sides of the mortise toward the center
ol the stock. Use chisels to chop and pare to the lavout
lines, Mortse walls can be undercut so that they are
shightly concave instead of flat,

When my lathe was originally built. both feet were of” equal
length. I soon found that the head stile foot at the operator
side ol the lathe extended where T wanted to stand. so |
sawed most of 1t ofl. This would not be a problem it vou
use the lathe standing on your right foot while pumping
with your left. (A possible design improvement would be to
construct the lathe with two movable puppets. With this
arrangement., the trning stock could be centered on the
rails. rather than worked from one end. Both stiles would
terminate just above the rails,)

You'll need to improvise turning centers for the tail puppet
and head stock. On my lathe, the head-stock center is a 4-
inch lag screw, with threads at the lead end ground ofl. then
filed to torm a cone. You could also make the center from an
overlength 1/2-imch-diameter bolt. Grind ofl’ the end threads
for about 1 inch. Then grind a 45-degree cone at the end.
Secure the head-stock center with washers and a nut.

For the tail puppet, vou need a special center that screws in
and out to tighten turning blanks in place. I used a 5/8-
mch-diameter coarse-threaded serew (with shding cross-
handle) saved from a broken C-clamp. Tor this variation,
drill a 9/ 16-inch-diameter hole through the tail puppet.
Modifv the leading threads on the screw to resemble a
metal thread cutting tap. Use a triangular file to cut two
agrooves crossing the threads. This makes the cutters.

Also. reduce the diameter of the first few rounds of
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FiG. 21.1. Scale plans for making a spring-pole lathe using mortise-and-tenon joinery
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MATERIALS LI1ST: SPRING-POLE LATHE

Spring Pole

A springy sapling about 15 feet long

Lathe Frame and Bed

Head sule 2-1/2" x 9-1/2" x +4-3/4"

Tail stile 2-1/2" x 9-1/2" x 39-1/2"
Head foot 2-1/2" x 5-1/2" x 20"
Tail foot 2-1/2" x 5-1/2" x 27"
2 Rails [-3/4" x 3-1/2" x 40"
+ Wedges 7/16" x 1-3/4" x 6"

4+ Dowels 1/2" x 10"

Tail Puppet Assembly

Puppet 2-1/2" x 5-1/2" x 18"

Wedge 15/16" x 3-1/4" x 8"
Tool Rest Assembly

Base Uslfd e 51 2 0e 12142

Upright 1-3/4" x 2-1/2" x 12-1/2"

Rest " x 4=1/4" x 10"

Wedge 1/716" x 2" x 9"

Wedge 15/16" x 1-3/8" x 3"
Treadle

I piece 1=1/2"x 1-3/4" x 52"

I piece 1-1/2" x 1-3/4" x 32"

I picce 1-1/2" x 1-3/4" x 16"
Hardware

Tail puppet center
Head-stock center
Steel rest strip 178" x 1-1/2" x 10"

Screws to attach rest plate 1o tool rest and ool
rest to base.

Lags or screws to attach lathe feet to shop floor or
a piece ol plywood.
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threads. Rub some paraflin across the threads and begin
cutting grooves in the screw hole in the tail puppet. The
improvised cutter is not particularly efficient, but vou only
need to thread one hole, and it must match the serew [rom
the C-clamp.

On my lathe, the wood threads for the til-puppet screw
were sometimes hard to turn, even using the sliding
T-handle. The solution was cutting a saw kerf” from the
top of the puppet into the threaded hole, which not only
reduces the grip of the wood around the screw but serves
as an oil channel.

The most complex component is the tool-rest assembly,
which is designed for flexibility in its use. This wol rest can
be moved anvwhere along the rails and adjusted close 1o
the centers as a turning progresses. It can also be rotated
tor face-plate turning. The upper wedge could be elimi-
nated it the upright is made with side cheeks that rest
directly on the base,

Attach the ool rest to the base with three heftv serews,
Asteel strip s serewed to the vertical face, The top ol the
steel strip is 1/16 mch lower than the lathe centers. Slowed
screw holes i the steel strip would allow for adjustment of
the tool-rest height. You may want to raise the tool rest;

this is a matter of’ personal preference,

The treadle consists ol three oak tmbers mortised and
tenoned together to form an "X configuration. Three 5/8-
mch-diameter dowels hold the treadle together. One leg of
the "7 is extended past the apex o accept the driving
cord. Several holes in the extended leg are for adjusting
the turning action for stock of varving diameters,

INSTALLATION

Pole-lathe installations tend to be customized for every sit-
uation. Begin by selecting a suitable spring pole. Mike
Abbott savs that the ideal pole is a coppice-grown ash
sapling. 15 to 20 feet long. with a 2-1/2-inch butt tapering
to 1-1/4 inch at the tip. But almost anv springy sapling
will work. I was surprised to find that a 12-foot wlip
poplar sapling worked well, even afier it had thoroughly
dried.

The spring pole requires two attachment points. Secure
the butt of the sapling cither behind or in front of the
lathe, with a second attachment point several feet from the
butt. My lathe’s pole is secured behind the lathe using
wooden brackets nailed just below the ceiling of the shop.
In another situation, I pinned the butt of a pole about four
feet above the ground to a post outdoors. The pole passed
through the upper portion of mv shop window: with the
tip end conveniently terminating just above the lathe.

You can use other springs instead ol a long sapling. One
traditional alternative is a wooden bow mounted horizon-
tally above the lathe centers. With the drive cord tied to
the middle of the bow string, the bow Hexes as vou push



Lhe tool rest and foot treadle, as seen from i front of the lathe. "The butt rest

i the wood strip crossing the wpper right-hand corner,

down on the wreadle. In recent vears, pole-lathe turners
have learned that rubber bungee cords can be used for
lathe springs. Experiment, and use what works.

With any lathe. vibration must be minimal, so vou need o
attach the lathe and weadle to the floor. Long wood screws
or lags) driven through the lathe feet work nicelv. Two
strips of leather tacked to the base of the wreadle and the
loor will allow for some flexibility as vou pump. You can
also screw the feet and treadle to a sheet of ]1]}\\(::J(|.

which vou stand on when operating the lathe.

An optional refinement in the installation is a butt rest to
lean against as vou pump. This is a shallow ledge auwached
to a wall or other structure behind the lathe. A workbench
stationed behind the lathe could serve this purpose. A buu
rest can be horizontal, or tilted, as shown in Van Viet's
etching. The Turner, in Chapter 1.

Complete the installaton by tving the drive cord to the
spring and the weadle. Various kinds of’ cordage will work,
but most pole-lathe turners use ordinary 1/8-inch nvlon

cord. which is flexible, strong, and inexpensive.

UsING A SPRING-POLE LATHE

Using a pole lathe is easier and more eflficient than vou
1‘J|i<_[}|1 OLEeSS, Because of its !':'Llii\'i‘f_\ low power. vou
should practice with straight. preferably green turning
stock. Freshly cut wlip poplar and soft maple are perfect.
Avoid blanks that contain knots. A 12- to 153-inch blank

about 2 inches across is good for practicing.

Properly sharpened tools are important. Due to the slow
speed of a pole lathe, high-speed steel wols offer no
particular advantage.

Use a drawknife to straighten, square up, and then shave
the stock into an octagonal section. Indent center holes at
the ends with an awl.

Fix the turning blank between the lathe centers. The drive
cord should drop vertically to the right of the tool rest. Pass
the cord in front of the billet (on the near or tool-rest side of
the lathe). Wind the cord twice around the billet. Raise the
treadle 1o a comfortable pumping height, then te the cord
around the end of the extension. For safety, always
wear eye protection when working at any lathe.

Try the pumping action by itself for a few minutes. Press
the treadle using an even rhyvthm, between one and two
beats per second. Begin cutting with a roughing gouge.
Hold the tool handle at a low angle. Gradually lower the
bevel toward the reciprocating wood. The first cuts will be
tentative as you cut into the uneven turning blank. You
may want to retie the length of the drive cord to adjust the

pumping action.

Cutting alwavs occurs as vou press down on the weadle.
Immediately after cach cut. lift the cutting end of the
roughing gouge slightly by lowering the end of the handle.
Work toward developing a rhvthmic. pulsing action, where
vou engage the tool with each downward pump. tollowed
by a slight retreat of the cutter as the blank reverses and

the readle returns to its starting position.

As turning progresses, and the blank becomes round. vou
should stop to relocate the tool rest as close as possible to
the trned evlinder. Once vou have the action working

properly, vou'll be shaving noodlelike strips off the evlinder.

Because the drive cord wraps around the stock that vou're
turning. vou'll need to stop cutting before wirning the far
end ol the stock. You can move the drive cord and tool
rest to new locations, but most pole-lathe trners prefer
reverse the turning stock, leaving the ool rest in place.
Back oft” the screw on the tail puppet. and then slip the
blank out from the looped drive cord. Turn the blank end
for end, then wind two loops of drive cord around it.
There’s no need to unue the drive cord at the end of the

treadle extension,

As vou practice. follow the standard rules tor spindle turn-
ing. The bevel of the roughing gouge should rub against
the stock, with the cutting angle kept as low as possible.
Turn from large diameters to small diameters, so that vou
are always cutting into ascending fiber. Position the tool
rest as close as possible to the turning stock.

When vou have turned an even cvlinder, vou can smooth
and refine the surface with a wide skew chisel. If the skew
point bites into the wood, the turning just comes to a stop,
with much less damage or risk than vou would experience
using a powered lathe.

Once vou're comfortable with the pumping/pulsing
action, vou can begin turning ladder-back rung tenons or
bamboo Windsor legs. Remember that sized tenons must
be turned from dry wood.
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APPENDIX

Ithough vou can make a custom chair for a particular

person’s use, most chairs need to serve whoever hap-

pens to sitm them, and human bodies come in mam
shapes and sizes. You also need o consider the chair’s

mtended use.

When I design a new chair or modify an existing pattern,

[ like to test it for a while. 've learned that first impres-
sions regarding chair comtort do not alwavs hold up. A\
chair that feels fine when vou first sit down or for several
minutes may feel much less comfortable after fifteen min-
utes or an hour. For instance. I tested myv low-back stick
Windsor with the add-on hand pieces for several months at
our familv dining table. Farlyv on, I detected an arca on the
seat that would begin o press on my bottom after about
fitteen minutes. The back crest looked fine and was com-
fortable as long as [ was onlv slightly in contact with the

back bow. But when [ relaxed into the backrest. the uppel
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edge cut into my back. The chair went back into the shop.
I shightly recontoured the bottom and rounded the back
crest on the upper front edge. elimimating a handsome

crisp arris in favor of comfort.

I'he amount of contouring of” a saddled seat makes a signifi-
cant difterence in comfort. A deeply saddled Windsor seat
may look spectacular but can cause discomfort it vou have to
sit in it for very long. Researchers who study seatng have
learned that it's important to be able to move around in a

seat, and shallower contours allow more body movement.

Often. chair seats slope downward toward the back. On
Windsors, it's important to distinguish between plank
slope. which s castly measured and used during construc-
ton, and contour slope, the dipping shape of the hollow
saddle. The siter experiences the contoured slope, a

desien feature the chairmaker needs to take into account.



The amount of slope is a matter of” personal preference
and what you're doing while sitting in a chair. For sitting
around and socializing, a fair amount of slope (with the
back of the seat 374 to 1-1/2 inches lower than the front
could be comfortable and acceptable when vou are actu-
allv leaning back, with vour torso supported by the chair
back. When working at a desk. especially if” drawing or
writing. vou often lean over vour work: the back support
isn’t a factor untl yvou lean back and relax. In this case,
the best seat may have no slope, or even slope shightly
toward the front. Negative seat slope puts vour feet [lat on
the loor. and vou tend o sit straight. For dining, a chair
with a level seat or very slight slope is appropriate. Too
much slope on a dining or office chair puts abnormal
stress on vour lower back when vou are not actually lean-

ing into the backrest,

Seat height 1s also a consideration. My newly finished
English-stvle double-hoop Windsor replaced the low-back
stick Windsor in my testing station at our dining table. The
seat ol this chair is about 1-1/2 inches higher than the
stick Windsor, The seat surface was fine, but for several
weeks my feet didn't seem o contact the floor properls.
Now that I'm used to this height, it feels comtortable. T dhs-
covered that I like siting higher in relatonship o the wop
ol the dining table, that my arms, wrists. and hands feel
better. I've also found that a higher seat requires a rounder

edee at the seat front.

You can try out different seat heights and seat slopes with-
out cutting up the legs of” a chair. Placing boards or maga-
zines on the floor in front of the seat will allow vou to find
out how a chair would feel i 1t were lowered. Shims can
be placed under the chair legs to test for seat slope. back
slouch, and modilications in seat height.

In all chairs, the backrest should form an obtuse slouch
angle in relationship to the seat. Slouch the backrest
between 8 and 15 degrees, depending on the chair's

intended use.

Chair-leg length, rake. and splay angles determine the
height and seat slope of a chair, in addition o the engi-
neering tasks ol resisting rocking and ol supporting a

seated person’s weight.

Vernacular stick Windsors do not follow any particular
rules regarding leg rake and splay angles. Some primitve
chairs have legs with considerable rake, but no splav. and
vice versi. Leg angles of Enelish Windsors are deter-
mined partly by the thinness of the elm seat. When the
center area is saddled, the legs must be positioned fairly
close to the corners of the plank. where there is enough
thickness for adequately deep mortises. The front legs of
English Windsors can be fairly close to vertical. If” there
was much rake or splav. the angled legs would become
obstacles around other picees of furniture. The best
American Windsors are known for dramatic leg angles
combining a fair amount of rake and splayv. Because the
seat planks of American Windsors are thicker than their

English counterparts, leg tenons can be mortised closer o

the center parts of the seat.

Although one seldom looks at a chair from statie side or
front views in real life, these perspectives are useful i dis-
cussing and working with leg. bow. and spindle angles,
Chairmakers commonly specifv resultant (boring) angles
beommning at 90 degrees, so that a bevel gauge can be set
using angles on either side of” plumb. Measurements of leg
rake angles (from the side view) should be taken from the
scat, not the floor, (Because the seat usually slopes, it is not
parallel to the Hloor) Although the rake of front and rear
lees can be the same., chairmakers often rake the rear legs
several degrees more than the front legs: this helps o pre-
vent a chair from tipping backwards. Having less rake at the
front legs also makes a chair more maneuverable, especially
around table legs and nearby people. I vou increase the
seat slope ol an existing chair by shortening the rear legs.
the eflective rake ol front and rear legs relative to the Hoor
changes: front legs angle farther forward (appearing to have

more rake ). while rear legs get closer to plumb.

Leg splay  the angle o the sides — is mostly a matter of
personal taste. A Windsor with considerable fore and aft leg
rake looks awkward if there 1s not a fair amount of side
splay also.

UsiNng WIRE-LEG MoDEL CHAIRS
T0 APPROXIMATE LEG ANGLES

While writing this book. I found mysell wanting to revise
some ol the leg angles that I've heen using on Windsor chairs
for the last ten vears, I wanted front legs to have a bit less rake
and splay, and I wanted rear legs o rake back more than 1
had been doing, T also wanted the leg angles of my Windsors
to retain a feeling of dramauc lare. Drawing front and side
views was a hirst step. But its almost impossible 1o get a feeling
ol how these angled legs would look on a real chair from a
drawing. I needed a practical way to experiment with leg

angles  without producing a lot ol strange chairs,

—_—

Half-scale wive models — quickly made and very wseful for experimenting with

the leg angles of 1V inedsor chairs.

-
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The method I developed uses simple, half=scale model
stools that consist of a seat plank and four wire legs, | saw
the seat planks to scale from 3/4-inch-thick scrap boards
and shape them to approximate the intended chair. For
legs T use straightened picees of coat-hanger wire (1/8-
inch steel rod would work better). T insert the leg wires in
angled holes in the model seat planks that approximate the

position of the leg holes in the full-size chairs.

With the model in an upright position, its legs contacting a
work table, I experiment with different leg angles by bend-
ing the wire, and with different lengths by substituting
wires or simply cutting bits ofl" the ends of some wires. |
factor in the slope of the seat plank at the same time,
Ongce the legs and seat slope look right. I turn the model
upside down and hold a flat plastic protractor against the
wire legs to record sighting lines. resultant angles. front
splav angles, and side rake angles — it's much easier than
taking angles ofl” a real chair I there are differences in the
wire angles of left and right legs. I make further adjust-

ments or \(‘Hli' OI 41 average,

Record angles on paper taped across the bottom of the model seat, with a flat

protractor positioned against a wire leg al the appropniate axis. Here, the

resultant angle for the rear feg is 18 degrees.,

I've learned that specific angles are less important than
matching up pairs of front and rear legs. which should be
symmetrical when viewed from front or rear and in align-
ment when viewed from the side. T draw the sighting lines
and make notations on a picce ol scrap paper taped to the
bottom ol the model seat. This allows me to develop dif-
ferent sets of angles using the same half=size model.

DrRAWING A CHAIR

Scale front-, side-, and top-view drawings allow vou to
experiment with various proportions and angles before
committing time to making a new chair, I also draw varia-
tions of details. such as turning patterns or hand ends of
arm bows.
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[ made the original chair projections and turning drawings
for this book using standard drafting techniques that [
learned in junior high school in the midfifties, A full set of
quarter-scale drawings usually fits on 14-by-17-inch draw-
ing paper. Common drawing tools include

¢ 20-bv-26-mch drawing board

e [+-by-17-inch vanslucent paper

* Tracing paper

e T-square

e 30-60 triangle

e Adjustable triangle

¢ Architect’s scale

¢ Ordinary HB .5 and .7 mechanical lead pencils

¢ 180-degree clear plastic protractor (half=degree

merements
* 1/+4inch masking tape
o Straight-leg dividers
¢ Plastic circle templates
o Solt stick eraser
s Fraser shield

Drawings for a new chair often begin by taking tracings
[rom drawings or specifications of an existing chair. For
front-view angles, hold a protractor or sliding bevel gauge
parallel to the front of the chair, regardless of the com-
pound angle that the part may take. You can find sighting
and resultant angles from existing chairs by drawing on a
picce of cardboard folded or taped over the chair seat.
Suspend a plumb hne in front of vour line of sight. Circle
around the chair unul the part vou are sighting is in line
with the plumb line. Visually project this line across the
chair seat to locate the sighting point. Connect a line from
the part to the sighting point. Find the resultant angle by
setting a protractor or bevel gauge on the sighting line and

against the part.

I usually begin drawings with front and side views. I find
the locations of most details for the plan view from the
front and side views. As the plan view comes together, |
often make changes in the front and side views. | use
straight-leg dividers to transfer measurements whenever a
straight projection isn't possible.

The front view of the seat is the most difficult part of a
chair drawing. A straight-on front view of a seat that
slopes down at the back will include details of the bottom
of the seat. The seat’s upper surface is obscured by the
slope. You can avoid this by drawing the scat dead level;
scat slope is then accounted for by angling the floor line
uphill toward the rear legs. The sloped floor line takes



octting used o) Either conventon will work: neither is
entirely adequate,

New desiens call for thoughttul consideraton and. when-
ever possible, mock-ups, Drawings are not foolprool. My
original drawing of the low-back stick Windsor with add-
on crest and hand pieces showed the sticks in an arrange-
ment that looked fine in front and side views, But in three
dimensions, the sticks looked like a bunch of reeling
drunks. as I discovered when I arranged straight wires in
place to check the spacing. With some experimentation,

I developed a stick spacing pattern that looked good from
any perspective,

How To Use THE TABLES

With basic drafting vou can experiment with various rake
and splav angles and vou can project sightung lines onto
the plan view, But vou cannot rotate the drawing, as vou
would need o for finding resultant angles. which are used
for boring compound angles. Another limitation of” draw-
ings is that error creeps in due 1o thickness of pencil lines,
inaccurate placement of protractors, and so on - the
human factor, These minute errors can accumulate, lead-
ing to an unacceptable degree of inaccuracy in the actual

construction ol a chair.

You can locate sighting lines on the seat plan of a Windsor

by using rake and splay angles taken from side and front
views, The sighting angle is formed between the sighting
line and a line that connects the front legs or the back legs
app. 1. The tables that ollow allow vou to determine (or
experiment with) various sighting angles and resultant
boring angles with mathemancal accuracy. Sighting and
resultant angles have been rounded 1o a single decimal
point. In practice. vou can round ofl” to one-degree or

hall=deoree units,

You can also use the tables to find sighting and resultant

angles for spindles relative 1o a chair seat or a flat arm bow.

In both tables, rake and splay angles are always given in
relationship to a 90-degree angle. For example, a rake
angle ol 15 degrees could be interpreted as 75 degrees (90
minus 13) or 103 degrees (90 plus 151, You must visualize
the chair’s geometry to determine it an angle is acute or
obtuse. [Us also important to remember that these angles
are taken from a flat plane on the chair (usually the seat),
not the floor.

The “Table of Sighting Angles™ covers rake and splay
angles between 0 and 30 degrees. The rake and splay
angles can be taken from an existing chair, a drawine, or
vour imagination. You must use the proper rake and splay
axis on this table. Sighting angles are alwavs in relation to

a connecting line that is perpendicular to the center line of
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App.1. Terms used in describing chair geometry include: a, sight-
ing lines (and sighting points), arrived at by establishing an angle
that is measured from a connecting line perpendicular to the axis
of the chair. You can find the sighting angle (angle A) using the
rake and splay axis on the “Table of Sighting Angles”; b, angles
B1 and B2 represent the resultant angle used to bore in plane
with the sighting line. To find a resultant angle, refer to the
“Table of Resultant Angles.”

the chair (based on the fact that all chairs are bilaterally
symmetrical).

The ~Table of Resultant Angles™ provides the actual tilt
angle of a boring (leg or spindle). Resultant angles are
alwavs used in conjunction with sighting lines. "T'his table 1s
svmmetrical: either axis can be used for rake or splay.

To use the charts:

Step 1. I'ind the sighting line. "The sighting line is defimed
in terms ol an angle relative o a line connecting both
front posts or both rear posts. Examples: When rake s 12
degrees and splay is 7 degrees, the sighting line 1s 30
degrees from the connecting line. If rake and splav are
equal. the sighting line 1s always 45 degrees from the con-
necting line,

Step 2. Find the resultant sighting angle. The resultant
sichting angle is measured from 90 degrees when the leg is
viewed perpendicular to the sighting hne. Example: A leg
that is perteetly plumb has a sighting angle of’ 0 degrees,
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Table of Sighting Angles

langle relative to a line connecting front posts or a line connecting back posts)

splay angle

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
rake

angle 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 900 450 266 184 140 113 9.4 8.1 7 6.3 57 3.1 L7 1.3 +.0 3.7 35
2 900 634 45.0 337 265 218 l:.’s_-l 159 140 124 112 10.2 9.3 8.6 8.0 7.4 6.9
3 900 716 363 450 369 3009 265 231 20.5 18.3 166 15.1 13.9 128 119 11.1 10.4
4 900 760 635 331 450 386 336 207 265 238 216 198 182 169 157 4.6 13.7
5 900 787 682 591 514 £5.0 398 355 319 289 264 242 224 208 193 18.1 17.0
6 90.0 806 716 635 364 502 450 4.6 368 336 308 284 263 245 229 214 20
7 900 819 741 669 603 345 19.4 5.0 L 37.8 34.9 323 0.0 28.0 26,2 246 232
8 000 829 760 695 635 581 5332 489 150 416 386 339 335 313 204 277 261
9 900 837 776 7.7 662 61.1 536.4 522 e £5.0 419 39.2 36.7 34.5 324 306 289
10 90.0 843 788 734 684 636 392 531 514 .1 450 422 397 374 333 333 316
11 900 849 798 749 702 658 616 377 v 508 £7.8 5.0 424 401 37.9 0 36.0 0 3410
12 90.0 853 807 760 718 67.6 637 600 365 533 3503 476 450 126 404 384 365
13 90.0 857 8l4 772 731 69.2 635 620 387 335 5326 499 474 15.0 128 107 38.8
14  90.0 86.0 820 78.1 43 707 67.1 638 606 576 5E7T 3201 496 472 450 429 110
15 90.0 Hl;.I% 826 789 754 719 686 634 623 394 36.7 3.0 316 493 $7.1 15.0 431
16  90.0 865 83.1 7960 763 73.0 0 699 668 639  61.1 384 3359 335 31.2 490 16,9 15.0
17 900 86.7 835 803 77.1 740 710 681 633 626 600 576 532 329 5308 488 468
18 900 869 839 808 779 749 721 693 666 6L0 613 3901 368 546 325 LS 1.6
19 900 87.1 82 813 785 757 730 704 678 633 629 606 583 5362 541 52.1 0.2
20 90.0 873 845 81.8 79.1 765 739 Tl 689 665 642 619 397 376 336 336 318
21 90.0 874 848 822 797 77.2 747 723 699 676 633 631 610 390 5370 351 539
22 90.0 875 851 826 802 778 754 731 708 686 664 6+3 623 60.3 3583 364 546
23  90.0 B76 853 83.0 806 784 76.1 739 717 695 674 634 634 613 5396 377 36.0
24 900 878 835 833 8I.1 78.9 767 746 725 704 684 664 643 626 608 390 579
25 900 879 857 836 815 794 773 752 732 712 693 674 635 637 619 601 384
26 90.0 88.0 8359 839 818 798 778 759 739 720 700 683 665 647 629 612 395
27 900 880 86.1 841 822 803 783 765 76 727 709  6U.1 674 636 639 623 606
28 900 881 86.2 844 825 807 788 770 752 734 L7 699 682 665 649 633 617
29 90.0 882 864 846 828 810 793 775 738 T4l 724 7007 690 674 638 642 626
30 90.0 883 865 8+8 831 814 797 780 763 747 3.0 Tl4 698 682 666 651 636
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Table of Sighting Angles

(angle relative to a line connecting front posts or a line connecting back posts

rake splay angle

angle 17 18 19 20 21 22 23 24 25 26 27 28 29 30
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 3.3 3.1 2.9 2.7 2.6 25 2.4 22 2.1 2.0 2.0 k9 1.8 1.7
2 6.5 6.1 5.8 Hoh 5.2 £Y .7 +.5 +.3 4.1 3.9 3.8 3.6 )
3 9.7 9.2 8.7 8.2 7.8 7.4 7.0 6.7 6.4 6.1 3.9 1.6 a4 5.2
4 129 121 1.3 109 103 9.8 9.4 8.9 4.5 8.2 7.8 7:5 7.2 6.9
5 1160 135 143 13.5 128 122 1.6 11.1 10,6 10.2 9.7 9.3 9.0 8.6
6 190 179 17.0 16.1 153 146 139 138 127 122 117 1.2 107 103
7 21.9 207 196 186  17.7 16.9 1601 15.4 14.8 14.1 13.5 13.0 125 120
8 2447 234 222 211 20.1 19.2 183 17.5 168 16.1 154 148 142 13.7
9 274 260 247 235 224 214 205 196 188 180 173 6.6 159 1533
10 300 285 27.1 258 247 236 226 216 20.7 199 19.1 183 176 17.0
11 324 0.9 294 28.1 269 257 M6 2360 2260 217 209 20.1 193 18.6
12 348 33.2 31.7 303 29.0 277 266 235 245 235 226 218 21.0 202
13 A 3.4 33.8 324 31.0 9.7 285 274 26.3 5.3 244 235 226 21.¢
14 39.2 375D 33.9 34 33.0 3.7 304 252 23.1 27,1 26.1 25.1 242 234
15 4.2 39.5 37.9 A6 0 356 325 31,0 299 288 27.7 26.7 258 249
16 432 414 398 3.2 36.8 35.4 0 328 316 30, 204 283 274 264
17 £5.0 33 46 400 385 37.1 35.8 34.5 33.3 32.1 1.0 209 289 279
18 Hh.7 £5.0 3.3 418 402 8.8 7.4 56 34.9 33.7 32.5 3l 304 294
19 484 467 450 434 419 404 390 377 364 352 341 32,9 0 318 308
20 500 482 466 450 435 420 4060 393 380 367 355 344 333 322
21 | 51.5 498 1.1 .5 450 435 421 0.8 39.5 18.2  37.0 33.8 3.7 336
22 529 51.2 496 480 465 450 436 422 409 396 384 372 361 350
23 542 326 510 494 479 464 450 4360 423 410 398 386 374 363
24 335 539 523 507 19.2  47.8 464+ 450 3.7 424 H. 1 39.9 388 376
25 567 531 5336 5320 505 49.1 47,7 6.3 45.0 k3.7 12.5 .3 401 38.9
26 | 57.9 .3 5468 533 51.8 504 490 176 463 450 437 425 $1.3 402
27  39.0 5375 339 545 3.0 316 H0.2 489 1475 463 450 438 426 HoA
28 o0l 8.6 57.1 356 5+h2 528 514 5001 487 7.5 16.2 5.0 438 4206
29 o6l 596 582 567 533 539 526 512 499 487 17.4  46.2 15.0 438

=
=]
re

60.6 539.2 578 564 350 537 524 511 498 4.6 474 462 450
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Table of Resultant Angles
(use either axis for rake or splay
rake/splay
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
0.0 1.0 2.0 3.0 L0 3.0 6.0 7.0 8.0 9.0 100 1Lo 120 130 0 1RO 150 160
1.0 1.4 2.2 3:2 4.1 .l b1 7.1 8.1 1 0.0 1TLo 120 1350 140 130 160
2.0 2.2 28 3.6 {55} R 6.3 7.3 8.2 92 0.2 Eli2 122 13.1 1H1 15.1 16,1
3.0 3.2 3.0 $.2 3.0 3.8 6.7 7.6 8.5 9.5 104 BEE 12:3 13.3 143 153 163
] +.1 b5 5.0 30 . 7:2 8.0 a9 98 107 117 12.6 136 145 153 1ot

0

1

2

3

4

5 5.0 5.1 ad 5.8 t.d 7.1 7.8 8.0 9.4 10,3 111 120 1289 139 148 15.7 16.7
6 6.0 6.1 6.3 6.7 T 7.8 t35 9.2 1.0 108 11 125 133 1+2 151 6.1 17.0
7

8

9

10 100 o0 102 104 107 111 16 12 127 133 o TR 154 162 17.0 178 186
11 110 1o 112 14 1L7 120 125 129 135 141 17 154 16l 168 175 183 19

16 160 160 16.1 16.5 164 167 170 17.3  17.7 18.1 8.6 19.1 19.6 20,2 208 214 221
17 170 17.0 17.1 17.2 174 176 179 182 186 190 194 199 204 X0 A0S 990 RO
18 180 18.0 181 182 184 186 189 192 195 199 203 207 21.2 217 225 228 234
19 190 190 191 192 194 196 198 20.1 204 208 21.1 216 220 2235 230 236 241
20 200 200 201 202 203 205 207 2010 213 217 220 224 229 233 238 243 2409
21 210 210 201 212 213 2150 217 220 222 g 229 233 237 240 246 251 256
22 220 220 220 222 223 925 227 229 232 235 238 240 25 250 Y54 259 264
23 230 230 231 232 2353 234 236 2358 241 24 247 2300 254 258 262 267 27.1

24 240 240 261 241 243 244 246 268 230 253 256 239 263 266 27.0 275 2749

25 2500 254 951 25 25.2 954 23553 257 26.0 262 265 268 927.1 27.0 279 283 287
26 26.0 6.0 26.1 6.1 262 264 265 267 26,9 27.1 274 277 280 284 287 291 295
27 270 000 271 27.1 27.2 275 275 e 28 280 283 2806 289 292 2906 249 0.5

28  28.0 28,0 281 28.1 282 2835 285 2846 288 2900 2053 295 208 80. 304 308 511

20 290 290 290 201 292 203 9294 2046 298  30.0 302 304 30,

~1
e

3.0 313 3160 320

30 30.0 300 0 300 0.0 30020 3003 304 30460 307 309 311 313 3160 3180 3220 3250 324
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Table of Resultant Angles

use either axis for rake or splay

rake/splay

17 18 19 20 21 22 23 24 25 26 27 28 29 30

0 17.0 180 190 20,0 210 220 230 240 230 260 27.0 280 290 300
1 17.0 180 190 200 210 220 230 240 250 260 270 280 200 30.0
2 170 181 1901 201 211 220 231 241 2501 260 271 2801 290 300
3 172 182 192 202 92 229 232 HQ 251 2 2700 281 290 30.1
4 174 184 194 203 2LF 228 92383 243 232 269 2%2 282 202 4032
5 176 186 196 205 215 225 234 24 254 264 273 283 293 303
6 17.9 18.9 198 207 21.7 22.7 236 246 255 265 7.0 285 244 304
7 182 192 2001 200 220 229 238 248 257 26,7 217 286 296 306
8 186 195 204 213 222 232 241 230 260 269 279 288 298 307
9 190 199 208 207 9226 235 244 253 262 270 2801 290 300 305
10 194 203 2101 220 220 9238 247 256 265 274 283 203 302 3L
11 199 207 216 224 233 241 9250 2589 268 277 286 295 304 313
12 204 21,2 220 2209 237 245 254 263 271 280 289 298 307 316

13 210 21.7 225 233 241 230 258 266 275 284 292 30.1 310 319

14 215 225 230 9238 M6 254 262 27.0 279 287 20,6 30.4 31.3 329
Th: 22 228 236 243 2501 959 967 27.5 285 24 209 3008 3.6 325
16 227 234 241 249 236 264 2700 279 287 205 303 3L 320 328

17 234 240 247 254 2601 269 276 284 201 299 307 315 323 332
18 240 247 233 260 267 274 28.1 289 296 304 311 319 327 335

19 247 233 96.0 266 273 280 287 204 301 308 3160 324 5331 339

20 254 26,0 266 272 279 285 292 2089 306 313 3201 328 335 343
21 26.1 26.7 27.3  27.9 .5 20,1 208 304 RN 3.8 325 33:3 3400 347

22 9649 9274 280 285 290 297 304 310 317 323 330 337 344 352
23 276 28.1 28.7 292 298 304 310 316 322 3249 336 342 S8 350

24 284 289 204 299 304 310 3lo  32.

(o
I

o
e
=
—

25 201 296 3001 306 311 317 322 328 334 340 3k6 0 3530 359 366
26 299 304 308 313 318 323 329 334 340 3h6 0 352 358 64 371
27 307 3.1 RINS 320 32,5 330 336 341 3o 3320 358 S 37.0 376

28 315 319 324 328 333 337 53420 347 353 358 364 369 375 381

29 523 327 ERA 3.5 3h0 5Hd 3.9 5354 35,09 dbd 37.0 0 375 N 387
30 332 335 33.9 343 3.7 35.2 0 356 .l o 371 37.6 0 581 387 5.2
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Notes oN DESIGNING A ROCKER

Rocking chairs present unique challenges for chair design-
ers and chairmakers. Chairs for relaxine. reading, knittne,

and enjoving life. rockers must be verv very comfortable.

The actual rockers must have identical curves, or the chair

will walk across the floor as its used. The curves must also
be perfectly parallel to cach other: Rocker radius affects

speed of rocking, Large-radius rockers rock faster than

rockers with a smaller radius. Rockers are generally longer

than necessary: the extension behind the rear chair legs
serves as a psychological assurance that the rocker won't

tip over backwards.

The sitter’s center of” gravity in relation to the seat and the

rockers aftects the static resting point ot the chair, It that

center of gravity is too far forward. the rocking chair will

want o up torward: vou have to use vour teet and legs to
counteract the sense that vou're about to fall on vour face.
When the center of gravity is too Tar backwards. a siter

also feels unsafe.

Seat slope and back slouch atlect the placement of a sit-
ter's center ol gran il} over the rockers. It the backrest
doesn’t have enough slouch. vou mayv find voursell sliding
forward o get comtortable. The center of gravin shifts

forward. and the rocker tries 1o nosedive.

Rockers have short legs to compensate for the rise of” the
rockers. [,l'_‘__{' lengths can be .ld_ill.\l:‘(l Lo m[nlil-_\ Sl '\]El})l‘,
back slouch. and balance of” the chair wsell, When vou're
sitting comlortably on a rocking chair. vour feet may be
placed somewhat forward compared to sitting in most

other chairs, but vour legs must be relaxed.

| ENLARGED PLANS AVAILABLE

The producers o The Chatrmaker’s Workshop are pleased o offer a special Plans Package. containing 1:4 scale projec-
tions for the eleven chairs shown in this book. enlarged and readv to use in vour shop: plus tull-sized patterns for

Windsor chair seats, Windsor bow bending forms, and Windsor turnines.

For cach Plans Package send a check or money order made pavable to Lark Books for S16.95 plus S4.95 postage

and handling (in Canada, $23.95 plus $495 postage and handling) to:

Chairmaker’s Workshop Plans Package
c/o Lark Books
P.O. Box 2580
Asheville, North Carolina, U.S.A. 28802-2580

Please allow 2-3 weeks for delivery. Your satisfaction is fully guaranteed.
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blogsary of Tools, Chairs

and Woodworking lerm

Air dried. Wood that has attained an equilibrium mois-
ture content (e.m.c.) with the environment. Fully air-
dried wood mayv reach a moisture content ol 10 to
'._’“ |)t']'l't‘|]|.

Alligator chuck. Two-picce bit-brace chuck that pivots
at one end. Used mainly for auger bits having a
tapered square lug at the attachment end.

Arris. Ldge formed by the junction of two planes.

Ascending grain. Wood liber (grain pattern) that runs
up into a progressing cut.

Auger bit. Common boring tool used with a bit brace.
The cutting end has a tpered lead serew, two cut-
ters, and two scoring nickers: the shank s sur-
rounded by a spiral that carries away shavings. The
traditional shank end. for use with a bit brace, 1s a
tapered square lug.

Balloon-back. Bow-back Windsor with the lower porton
of the bow pinched in (taking a reverse curve) belore
entering the seat deck.,

Baluster-and-ring turning. Common name lor a
fancy turning stvle commonly found on carly
American Windsor chairs, Typically combines two
vase-shaped balusters with a ring and tapered cone

at the bottom end. Also called “double baluster.”

Bamboo turning. .\ simple American Windsor turning
stvle based on nodes of” bamboo. Dated beginning
about 1790, Also called “double bobbin.™

Bast. T'he inner soft laver (phloem) of tree bark.

Bead. A\ positive (convex) semicircular form in spindle
urning,

Bench dog. Square- or round-sectioned deviee that fits
into matching mortises in the top of” a workbench.
Usually used in conjunction with a vise dog. Dogs
can be set at various heights above the surface 1o
help secure work in place.

Bending strap. Steel strap that s placed along the
convex side of the ])i:‘:‘:‘ ol wood to be bent. Su dp
ends are held in place by stops located at both ends

ol the wood.

Bevel. | Angled facet that torms the cutting edee ol a
tool. Bevels can be Tat, hollow ground, or rolled
convex). (2) Anv chamfer.

Billet. Small rivine. the result of riving larger bolis.

Bolt. Sizable picce of a log tormed by riving,

Bound water. Water within the cell wall of wood. Loss
ol bound water results in dimensional shrinkage.

Bow-back Windsor. Windsor side chair with a back
support consisting ol a single, looped bow having
both ends mortised mto the plank scat. Five o
eleven vertical spindles Gl the backrest area.
Sometimes called a “loop-back™ Windsor. An
English bow-back is similar to an American

sack-back.

Brace or bit brace. Hand-held boring tool that consists
of a pommel, crank, and chuck. usually used with
auger bits or spoon bits, but adaptable to other

boring devices.

Brake. English countrv-craft term for any simple holding
device. Example: a pair of narrow forked branches.
uselul for holding stock when riving chair parts.

Burr or wire edge. Minute metal flap formed on the
opposite side of an edge during grinding or honing
that indicates that abrasion has taken place at the arrs.

Cage. Rung section ol a post-and-rung chair frame.

Cambium. he Liver of cells on a tree stem that forms
the boundary between bark and wood. Leaves, pith,

and cambium are the only growing part of the stem.

Cane. Chair-scat material that consists of thin strips from
the outer laver of ravan vines. Cane is usually

woven inan octagonal pattern on a flat chair frame.

Cant hook. Strong wooden bar fitted with a curved iron
arm and a hook at one end. used o lever logs and
heavy umbers.

Case-hardened. Condition in which the exterior lavers
UII | ]ﬂ:‘: ¢ ol wor :d are l'l.‘[hi(Ei'J'.!]l]_\' ({1'11‘1' [ll.il] l}ll'
interior lavers. Caused by drving wood too rapidly.

Cat face. Scar on the bark surface that reflects the
presence of a knot within the wood.

Cathedral or onion rings. |he growth-ring pattern on
the sides ol a board.

Caul. Plate or pad (often scrap wood) used as a spacer
between clamp jaws and the item being clamped.

Chairmaker’s shave or travisher. Spokeshave with a
sole that curves gently from handle to handle. used
to {inish the saddling of Windsor seats.

Chip breaker or cap iron. Sccondary blade fited
above and behind the t'tl[tinu ml'_":' ol some [1L1[|:'

and spokeshave rons.



Chord. Straight line intersecting two points of a curve
or circle.

Clearance angle. \ngle between the lower face of a
blade and the wood being cut.

Comb. Curved. horizontal picce of wood that connects
the spindles of a comb-back Windsor,

Comb-back Windsor or high-back Windsor. Tall
Windsor armchair having a horizontal arm bow with
spindles passing through the back section that termi-
nate in a horizontal comb.

Continuous-arm or continuous-bow Windsor.
Windsor armchair whose single bow forms armrests
and a raised back section. Originallv based on the
French bergere chair.

Cove. \ negative (concave) semicircular form in spindle
turning,

Crest rail. L.ow addition to the backrest area on the bow
ol a low-back Windsor. Can be used as a splice on
picced bows and inereases comfort of the chair.

Cutting angle or rake angle. \ngle hetween the upper
face of a blade and the wood being cut. The cutting
angle equals the included blade angle plus the clear-
ance angle.

Deck or island. I'lat arca on the back hall of a Windsor
seat that houses mortises for the spindles.

Descending grain. Wood fiber that runs downwards
nto a progressing cut.

Dial gauge. Machinist's caliper that uses a dial readout
in hundredths or thousandths of an inch. usetul
tor exact measurements of cvlindrical tenons
and mortises,

Differential shrinkage. |'he different rates of wood
shrinkage parallel with the rays compared with
shrinkage tangent 1o the growth rings.

Diffuse porous. Hardwood species in which pores are
approximately the same size and distributed evenly
across cach growth ring. Examples: maple. birch,
and beech.

Double-bobbin turning. S bamboo turning,

Double bow-back Windsor. Lnolish equivalent ol an
American sack-back Windsor,

Drawknife. Chairmaker's cutting tool that consists ol an
essentially straight blade, usuallv 8 1o 12 inches long,
with perpendicular handles at cach end.

Equilibrium moisture content (e.m.c.). Moisture
content (m.c.) ol a picce of wood after full adjust-
ment to environmental humidity and temperature,

End grain. \ wood surface consisting ol exposed cross-
cut fibers.

Extractives. Compounds deposited in wood during the
transition from sapwood to heartwood that give
heartwood its dark color, and sometimes impart
decay and insect resistance.
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Fan-back Windsor. Late cigchteenth-century side chair
whose back consists of a fanlike array of long spin-
dles capped with a comb. A structurally weak but
acsthetically pleasing design.

Felling. Cutting or harvesting a standing wree,

Fiber saturation point. Point at which wood-cell walls
are fully saturated with bound water but the cell cav-
ities are empty ol free water.

Flat sawed. Also plain sawed, slash grained. Pieces of
lumber with the annual rings intersecting the surface
at less than 45 degrees.

Flitch sawed or through-and-through sawed.
Sawed lumber retaining the original waney bark
edges of the log: Preferred for resawing chair parts
because pieces can be aligned with the growth rings.

Forstner bit. Specialty wood-cutting bit that rides on semi-
circular spurs: it makes a clean. tlat-bottomed hole and
can be used at extreme angles with a dnill press,

Free water. Moisture within the cell cavities of wood. not
in the cell walls, whose loss does not result in appre-
ciable shrinkage.,

Froe. Also lath axe. splitting knife. A\ riving tool with a
straight blade (usually 8 1012 inches long) and a per-
pendicular handle.

Froe club. Narrow, hardwood club used to strike the
back ol a froe blade.

Frog. The angled section within a plane or spokeshave
body that supports the blade.

Glut. Large wooden splitting wedge. usually shop made.

Green woodworking. \n approach 1o woodworking
that takes advantage of’ the structural qualities of
freshly felled wood, including use of rived parts with
little grain run out, casv cutting with hand wols, and
superior bending characteristics. Green- worked
wood is dried to appropriate moisture content before
assembly of structural members, such as chair parts.

Growth ring or annual ring. Laver ol wood cells
added to a tree trunk or stem during one growing
SeAson.

Head stock. 'The stationary puppet housing the pulleys
and driving center of a powered lathe.

Heartwood. The inner core of a wree trunk or stem that
no longer conducts sap. While not alive. heartwood
serves as a skeletal support for the living wee.
Sometimes heartwood is decay and/or inseet resis-
tant.

High-back Windsor. Lnglish equivalent of an
American comb-back Windsor.

Hollow auger. Tool used to form evlindrical tenons, such
as those on the ends ol rungs.

Hollow grind. Sligcht concavity across the width ol a
bevel caused by erinding on the rim ol a turning

orindstone,



Hollowing adze. Cutting tool whose blade is set at a
richt angle 1o the handle. used to rough out the
upper section of Windsor seats.

Honeycombing. Checks in the interior ol a picce off
wood, usually caused by case-hardening during rapid
drving.

Honing. |'he second step in sharpening, between shaping
erinding) and polishing: emplovs grits with 800 1o
1,200 mesh.

Hygroscopic. Ability ol a material 1o lose or gain mois-
ture content with luctuations in environmental
humidity.

Included angle. \ngle formed by the two facets of a
cutting edge.

Inshave. Decply dished drawknife used o sculpt the sad-
dled section of Windsor chair seats.

Iron. The blade of such tools as a plane or spokeshave.

Kerf. Slot formed by a saw.

Kiln dried or hot-air dried. \Wood dryness below the
moisture content attainable by air drving, usually 6 10
8 percent m.e. Kiln-dried wood will pick up moisture
whenever it is in a moisture-bearing environment.

Linseed oil. A reactive [inish made [rom the seeds off
flax plants.

Loop-back Windsor. American bow-back Windsor.

Low-back Windsor. \Windsor with a single horizontal
bow that supports armrests and the back section.
Also called a “captain’s chair.”

Maul. Wooden club. used for sphiting,

Micro-bevel. Narrow subbevel immediately behind an
edee. The included angle of a micro-bevel will be a
few degrees greater than the bevel angle.

Mineral spirits or paint thinner. Standard solvent for
oil-based paints and varnishes.

Moisture content (m.c.). The percentage ol moisture
i a picce of wood compared to the same piece
when it is thoroughly dried.

Mortise. Round or rectangular cavity that houses a tenon
or back slat.

Outside caliper. Compasslike tool with curved legs, for
taking or transferring measurements on the outside
of a turning,

Peavey. L.og-moving tool similar to a cant hook, with a
spike at the end instead of” a hook.

Pith. The first vear’s growth ol a tree stem, found approx-
imatelyv in the center ol a tree runk or branch.

Plain sawed. 5o {lat savwed.,

Point fence. Band-saw lence that consists o a rounded
block of wood. located on the saw table with the tan-
gent spaced at the desired distance from the saw blade.

Pommel. ['he high point at the front center of a saddled
Windsor seat.

Post-and-rung chair. Chair stvle that consists of vert-
cal posts and horizontal rungs. The continuous rear
posts also form the supports for the backrest, which
can consist of slats or spindles. The seat. usually
woven, is olten trapezoidal in plan.

Puppet or stock. Vertical member ol a lathe that
houses either of the two lathe centers. Usually the
dead center,

Quarter sawed. \lso vertical grain, edge grain. Sawed
picces in which the growth rings form an angle of 45
degrees or more to the wood surface  ideallv close
to 90 degrees.

Racking. Force applied fore and aft 1o a chair.

Radial. A\ hypothetical plane that radiates from the pith
outwards toward the bark.

Rake. The angle fore and alt (as seen from a side view) of
chair legs. and sometimes other members, Often
measured in deerees more or less than a right angle.

Ray. Cluster of wood cells arranged radially. Rays give
quarter-sawed or split wood its distinetive fish-scale
appearance.

Reaction wood. Distorted wood formed in leaning
trunks and branches of wees that dries unpre-
dictably, often twisting and cracking,

Reamer or taper reamer. .\ cone-shaped cutting tol
used to convert a evlindrical mortise into a concelike
conliguration,

Resaw. 1o rip lumber into narrower pieces.

Resin or pitch. Translucent, sticky material secreted in
canals or pockets in the wood of various conifers.
particularly castern white pine.

Resultant angle. T'he lean angle of a cvlinder usually a
chair part or drill shaft) in line with a sighting angle.
Olten measured in degrees more or less than a right
angle.

Rift sawed. Sawed pieces whose annual rings intersect
the surface at about 45 degrees.

Ring-porous. Hardwood species that develop relatively
large pores during carly annual growth and much
smaller pores later in the season. Examples: oak, ash,
hickory. and elm. Except ehm, these are tough.
coarse-fiber woods, excellent for riving and shaving,

Rive. 1o s})“[ wood with maximum control of thickness,
used mostly with ring-porous hardwoods.

Rod-back Windsor. Variation of a fan-back, with one
or two rodlike bows connecting the upper ends of
the spindles.

Rouging gouge. Large, square-nosed gouge used by
turners to convert square stock and rivings into a
cvlindrical section: also used for shaping bamboo
turnings.

Runout or grain slope. Grain deviation across a board:
measured as a ratio ol cross distance to length, such

as L inch in 12 inches,
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Rush. Natural, grasslike fiber used to weave post-and-
rung chair seating. Examples: cattail and bulrush.
“Fiber rush™ is an imitation made of twisted brown
paper.

Sack-back Windsor. American Windsor armchair with
a horizontal arm bow (bent, or laminated), a supple-
mentary back bow mortised into the arm bow,
and - usually - a wide, shallow oval seat.

Saddling. Carving the upper side of a Windsor seat.

Sapwood. The outer growth rings: the physiologically
active part of a living tree. Usually lighter than
heartwood and lacks decay resistance.

Scratch beader. Simple tool used to scratch a decorative
bead on D-section Windsor bows,

Settee. Wide chair for two or more persons,

Shaker tape. Cloth tape the Shakers used for seating
chairs sold to the public.

Shaving horse. Wood-holding device based on a low
beneh on which the woodworker sits; a toot-operated
swinging arm acts as a clamp.

Sighting angle or offset angle. Angle between a sight-
ing line and two specified points, usually the centers
of both front legs or both rear legs of a chair,

Sighting line. Linc across a flat surface such as a
Windsor chair seat) that indicates the leaning direc-
tion of” an angled cvlinder (the resultant angle). usu-
ally a chair part or drill shaft.

Sighting point. Any specified point on a sighting line.

Skew chisel. Turner’s chisel with an angled cutting edge
and a svmmetrical bevel used to take fine cuts, espe-
cially beads and tapers.

Skewing cut. Using a drawknife. spokeshave, chisel. or
plane at an angle, instead of perpendicular to the
cutting edge. This lowers the effective cutting angle,
resulting in a finer surface.

Slicing cut. Shifting a tool’s cutting edge from one side
to another during a cut, with the same effect as
skewing,

Slope. Angle of a seat from front to back.

Slouch. Angle of a scat back from vertical.

Sloyd. Swedish term for “handcraft.”

Spindle. Slender. eylindrical chair part that supports the
back and armrest bows of Windsor chairs. Also, a
vertical member mortised between horizontal rails in
the backrest of some post-and-rung chairs,

Spindle gouge. lTurning gouge sharpened with a “finger-
nail” cutting edge, for cutting beads, coves, and
balusters.

Splat. Flat. thin board. usually mortised vertically into the
center area of the backs of Enelish Windsors and
olten sawed with elaborate shapes and interior
cutouts called “fretwork.”
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Splay. The angle of chair parts (usually legs or spindles
to either side of a chair, as seen from a front or rear
view. Often specitied in degrees more or less than
perpendicular.

Spofford brace. Simple bit brace that emplovs a split
steel chuck tightened with a wing bolt.

Spokeshave. Cutting tool consisting of two in-line
handles with a small, planelike cutter mounted in the
center.

Spoonbit or chairmaker’s bit. Gouge-shaped wood
bit with a rounded nose at the front.

Stick Windsor. Simple Windsor chair. often with shaved
legs and no stretcher system.,

Sticks. Chair parts that are roughly cyvlindrical. Also. bow
and comb supports on Windsors when thev are
shaved, instead of turned. Post-and-rung chairs are
sometmes called “stick chairs.”

Stock. See puppet.

Stretchers. Horizontal components that connect and
strengthen chair legs. Medial stretchers connect the
midpoints of left and right side stretchers on a
Windsor with an “H” stretcher pattern.

Tail stock. Vertical member of a lathe that can be
moved along the wavs to secure wood of different
lenoths.

Tapering plane. Tenon former with the blade set at an
angle [or making conical tenons. A matching reamer
must be used to make the tapered mortise.

Tenon. Rectangular or evlindrical projection made to (it
into a matching mortise. Used in mortise-and-tenon
construction for many chair joints, Cylindrical
tenons can often be made on a lathe.

Tenon former or hollow auger. .\ cutting ol for
making cvlindrical tenons.

Throat. Slot on the sole of a plane or spokeshave where
the blade protrudes and through which shavings are
l'\il‘('l(’(i,

Through-and-through. e flitch sawed.

Travisher. See chairmaker’s shave.

Tung oil. Oil finish expressed from tung nuts.

Universal chuck. Bit-brace chuck whose two pivoting
Jaws can hold bits with parallel-sided shanks in addi-
tion to the traditional tapered square-lug shank.

Waney. Sawed lumber with its natural (bark) edge intact,
produced by flitch sawing,

Warp. In weaving a chair seat, the initial strands wrapped
around the front and rear rungs.

Ways. The bed rails for a lathe,

Weft. In weaving a chair seat, the strands woven across
the weft (from side rung to side rung).

Windsor chair. Chair [orm based on a solid wood seat,
with independent leg and back- support systems,

Wire edge. S burr,
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