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fOREWORD 

\\"hen I became interested in \\"incisor chairs t\\·ent\· H'ars 

ago there ,,·as \ ·e rY little literature on the subject m·a ilable. 

T,,·o , ·olumes by h ·an Sparkes. the curator of the H igh 

\\\ ·combe chair museum. \\"CIT mainly historical and. apart 

from a chapter on American \\'incisor chairs in each book. 

confined to localk produced items. In the Lnitecl States at 

abo ut that time a facsimile of the original 1917 edition of 

. I l I "ind10r Handbook bY the Ren·r-encl \\"a llan· :\ ut ting mts 

printed. There ,,·as little else. and no h<)\\·-to books. 

This \\·as the period or the first rumblings of interest in 

chairs. bo th \\"incisor and ladder-back. C:oncurrenth-. but 

quite sepa rate fium this interest in chairs. another moH'­

ment ,,·as unde1wa\·. Lsing ancient techniques hand 

splitting logs; clem·ing ,,·ith axe. fi·oe, and clnm·knik: and 

reinn·nting the shm·ing horse and pole lathe the '\mod­
land men .. ,,·er-e on the march. 

It \\·as in an alternati\·e bookshop. in. or all places. Rege nt 

Street. London. that I came across a book ca lled Cowi/JT 
l I oodcrqji by Ore\\" Langsner .. \ !though this book \\·as not 

clirectk connected ,,·ith making chairs. ,,·hat it did do \\·as 

bridge the gap bet\\H' n the ,,·oocls and the \\·orkshop. 

Count~r l I oodcrqji is an accessible and inspirational book. 

con· ring a ,,·ide range of crafts. and to this cia,· It IS 111 

pride or place on my bookshelf 

C'/wirmakrr]ohn /Jrozt'/1 
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. \ t about the time I ,,·as struggling 0\Tr m\· first chair. 

Drn,· and Lo uise. just married. \\TIT on a tour of Europe. 

In s,,·itzerlancl the seminal moment occurred ,,·hen Drn,· 

met Ruecli Kohler, one of the last master coopers ,,.01-king 

in the s,,·iss :\ Ips. Dn·,, put in t,,·o spells in Ruecli Kohler's 

,,·orkshop learning to make traditional coopered contain­

ns. This is a bit like starting at the end and \\"Orking back­

,,·arcls. fiJr an\" kind of coopering is a highly skilled job and 

requires that combination of technical knmdeclge and 

"eH·ball" abilitY that takes time to master. . . 

On rewrning home. the Langsners bought their f~um in 

:\orth Carolina. The message ,,·as clear organic home­

steading and making ,,·hat , ·ou need .. \ chance meeting 

,,·ith like-minded indi,·iduals ,,·as the catakst for the birth 

of their crafts school. C:ountn· \\'orkshops. In the mean­

time DrT\\. had met j ohn :\ lcxancler. the author of .\lake a 
C!tairjiwn a 7/·ee. and an interest in chairs ,,·as established. 

The courses at Country \ \ "orkshops are nm,· ,,·ell estab­

lished. The location in the Smoh :\f ountains is beautifi.rl 

and prm·icles a perfect em·ironmcnt for the classes that 

take place there. Since the start. a , ·ariety of teachers fi ·om 

all OHT . \ me rica and Europe has been im·itcd to teach not 

onk chairmaking. but such sk ills as timber framing. carY­

ing s,,Tdish ,,·ooden\\"are. toolmaking for ,,·ood,,·orkers, 

and manY others. 

OnT the years, Ore\\" has acquired a \·ast fi.1nd of knmd­

edge or difli:rent chairmaking techniques. old and llt'\\", 

,,·hich he is no,,· making m·ailable to us in T!te Chairmaker :1 

It ork.1!top . . \ great strength in Dn·,,· 's o,,.n ,,·ork is that 

he is not restricted to traditional stdes. I hm·e seen one 

chair a cross bet\\Ten English \ \ \ ·combe and Phila­

delphia \\ 'incisors, flm·o recl ,,·ith Langsner a \·ery ,,·orthY 

cha ir. comfortable to sit in. and lon·k to look at. Skills plus 

imagination is art Ore\\" Langsner is an artist. 

A , ·is it to Countn· \ \ 'orkshops. ,,·hether as a student or 

teacher: is an experience. In 199.1 I spent a n'r\" hap(W tune 

there ,,·ith t\\·eh-e students. There ,,·as an inspirational 

atmosphere that led me to belien· am·thing could be 

achien·cl. The courses are a treasure. TheY are not on!~ · a 

thorough grounding on the technicalities or making a 

\\"incisor or ladder-back chair. but all the peripheral ques­

Lions are ans\\Trecl alternatin· materials. ,,·here to find the 

right tools. in fitct an encyclopedic knmdeclge or all\·thing to 

do ,,·ith building ,,·ooden chairs. I[" onh- such a course had 

been m·ailablc ,,·hen I ,,·as searching for chairmaking infor­

mation, I cou ld han' san·cl much time and S\\·e<H. 

:\o,,· Drn' has distilled his experience and scholarship into 

this nn,· book. I am happ,· to endorse it and ,,·ish him. the 

book. and C:ountn· \ \ "o rkshops \H' II. and a long lik. 

John Brown 
:\nq)ort. Pembrokeshire. \\"ales 
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·d. The courses a re a treasure. Thl'\· are not onk a . . 
gh grounding on the technicalities of making a 
)r or ladder-back cha ir. but a ll the peripheral ques-
~e anS\\·ered alternat in· materials. \\·here to find the 
>ols. in bet an cnc, ·clopedic knmdcdge of anything to 
1 building \\OOdcn chairs. If onk such a course had 
.-ailable \\·hen I \\·as searching for chairmaking infor-
. l could han· san·d much time and S\\·eat. 

lre\\. has distilled his experience and scholarship into 
\\. book. I am happ,· to endorse it and\\ ish him. the 
mel Country \\.orkshops \H'll. and a long life. 

John Brown 
:\ t'\\l)Ort. Pembrokeshire. \\'ales 

Part One: 
• 

etttn 



Welcome to ffiy Work~hop 

.I comer qf the author:,- n·orkshop 

I \\·ork in an old tobacco-curing barn that has gradually 
been com·ened imo a " ·ell-equipped chairmaker's 
workshop. There's a large cemral area with work­

benches. se\·cral lathes. and a line , ·ie\\· of Sugarloaf 
:\ fountain. This is ,,·here I teach classes in traditional 
chairmaking lor Country \\'orkshops, a small handcrafts 
school that I started in 1978. 

WINDSOR AND 

POST·AND-RUNG CHAIRS 
The chairs I make are related to l\\'0 basic styles post­
and-rung chairs, and \\'incisors. H istorically, most of the 
pans for both t~-pes were turned on a lathe picture the 
legs and stretchers of a \\ 'incisor chair. Turned parts lend 
themsekes to hm·ing round. cylindrical tenons (the projec­
tion on a piece of wood that is fitted into a mort ise a 
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cm·itY to make a joint). :\l atching round mortises arc 
quickk bored ,,·ith a drill. In mY chairs, l often use pans 
shm·cd " ·ith a clra\\·knik instead of turned " ·ith a lathe. I 
enjoY this \\·a\· of \\·orking \\'OOcl . and I like the resulting 
appearance of the hanchmrk. 

:\ third t\-pe of chair, using rectangular mortise-and-tenon 
construction. is made by a branch of traditional \\·ood­
\\·or-king knmm as joinery. J oined cha irs are generalk 
made lium rectilinear rails (crosspieces) and stiles (posts or 
legs). " ·ith flat surfi1ces that lorm 90-degree angles. instead 
of the C\·linclrical shapes and myriad angles of \\ 'incisors 
and post-and-rung chairs. Joined chairs \\·er-e first made at 
the same time as turned post-and-rung chairs. but usual!>· 
bY difT(: rem craftspeople. I don't COHT traditional joined 
chairmaking in this book. 

You can recognize post-and-rung chairs bY their lour-sided 
fi ·amc\\·ork composed of cYlindrical pans. Cominuous 

posts serYc as rear legs and uprights lor the back ~ 

" ·hich can be slats. wnical spindles. or \\'0\·en fibt 
and-rung chairs usually hm-c a seat of f1at splints, 
fiber \\'0\·en across the upper round of cross rung. 
:\!though I hm·e neH' r made a ,,·ooclen seat , the e 
also be used . Six to eight cross rungs located belo· 
seat strengthen the lo\\·cr pan of the li·ame. 

\\'incisor chairs usually arc made emirely of wooc 
solid plank scat and independent leg and back SUI 
systems that are bored into the seat at compound 
The back support and optional armrests typically 
of an array of turned or shan·d spindles mortised 
seat. and one or more belll hard\\'ood bows that 
a frame lor the back support and armrests. The le 
their connecting stretchers arc usually turned, ofu 
decorati\T detailing. 

Sen-ral other traditional chair styles share the vV'u 
construction, among them \\'elsh stick chairs, Irisl 
chairs. and the S"·edish pinnar. The common Bo 
rocker \\'as a commerciallY popular, late nineteen( 
tury \\'incisor. In this book. I call all of these relat< 
" \\'incisors ... 

\\'incisor and post-and-rung chairs haw several d 
istics in common. Lnlike most fi.trniture, the part! 
these chairs can be made from split sections of a : 
grained log, instead of li·om milled lumber. This! 
process is called ri,·ing. R i,·ed components are oft, 
rior to similar pans produced by sawing, because 
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- to make a joint . :\latching round mortises are 

· bored \\·ith a drill . In m,· chairs. I ofien use parts 

\\·ith a drm\-knif(· instead of turned \\·ith a lathe. I 

his \\·ay of \\'O iling \\OOcl , and I like the resulting 
ance of the hancl\\·ork. 

. t'\"]Je of chair. using rectangular mortise-and-tenon 

Iction. is made by a branch of traditional woocl-

g knmm as joinerY. J oined chairs are genera ll,· 

rom rectilinear rails (crosspieces) and stiles (posts or 

·ith fl at surbces that form 90-dcgree angles, instead 

CYlindrical shapes and myriad angles of \\'incisors 

st-and-rung chairs. J oined chairs \\Trc first made at 

1e time as turned post-and-rung chairs, but usually 

·rent craftspeople. I don't CO\Tr traditional joined 
a king in this book. 

n recognize post-and-rung chairs bY their f()ur-sickcl 

:ork composed of c\'linclrical parts. Continuous 

posts serw as rear legs and uprights for the back support, 
\\·hich can be slats. wnical spindles, or \\·o, ·en fiber. Post­

and-rung cha irs usually hm·e a seat of fl at splints, rush , or 

fiber \\'OYcn across the upper round of cross rungs. 

:\!though I hm·c ncn·r made a \\·oodcn seaL these may 

a lso be used. Six to eight cross rungs located belO\\. the 

seat strengthen the IO\\'(T part of the fi·ame. 

\\'incisor chairs usual~\- a rc made ent irely of wood, \\·ith a 

solid plank scat and independent leg and back support 
systems that arc bored into the seat at compound angles. 

The back support and opt ional armrests t\vicalh- cons ist 

of an arraY of turned or shm·cd sp indles mortised into the 

seaL and one or more bent hard\\·ood bm\·s that StTH' as 

a frame for the back support and armrests. The legs and 

their connecting stretchers arc usual~\- turned, ofien \\·ith 

clccorati\·e detailing. 

Sc,·c ral other traditional chair stYles share the \\ 'incisor's 

const ruct ion, among them \\'elsh stick cha irs, Irish hedge 
chairs, and the s,\·eclish pinnar. The common Boston 

rocker \\·as a commercially popular, late nineteenth-cen­
tury \\'incisor. In this book, I call all of these related chairs 
" \\'incisors.·· 

\\.i ncisor and post-and-rung chairs hm·e sc, ·e ral character­

istics in common. Unlike most furn iture, the pans of 

these chairs can be made from split sections of a straight­

gra ined log, instead of fi·om milled lumber. This splitting 

process is ca lled ri,·ing. Ri,·ecl components arc oficn supe­

rior to sim ilar parts produced bY sawing, because rin·d 

Lefi: . I .wrk-bark Jl 'ind,or made ~l' the auth01: hwed on a •!rle.fi'om 
(. 1790 /800 

Be/01c: . In l:'ngli.>h fm.>l-and-rung ladder-bad anndwir made l!r 

Philip Ui.wll ( 18-1 1 1913) 

\\'OOcl foll O\\'S the natural fiber configurat ion of the \\'OOcl, 
\\'hercas sm\·ing senTs the fibers at an angle. Ri, ·ed part · 

a rc usually stronger (f()r their \\Tight or mass), and they 

\\·ill bend easier than sm\·n parts. The basic post-and-rung 

chair is simpler than a \\'incisor. so I ah\·ays suggest that 

chairmaking nm·ices start by producing at least one post­

and-rung chair. \\.ithout significant differences in tools 

and equ ipmem, you can produce both types in the same 

\\·o rkshop . 

There arc sen-ral basic types of' post-and-rung cha irs. The 

simplest is a stool \\·ith four legs a nd eight to t\\'eh-e cross 

rungs. The basic post-and-rung dining cha ir, or side chair. 

has t\\·o or more cross slats for a back support and no arm­

rests. The slats are usually horizontal , but they can also be 
, ·enical, mortised bct\\Ten lo\\·er and upper crosspieces. 

For comfort, the backrest should be bent, forming an angle 

of about I O:Z degrees bct\HTn the scat and back. The seat 

design for most of these chairs is a trapezoid, with the 

fi·ont \\·icier than the back. Post-and-rung construction is 

a lso commonly used lor a rmchairs and rocking chairs. 
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The post-and-rung chair projects in this book 1nTe made 

11·ith shan·d parts. but thn· can also be turned on a lathe. 

Turning is the more common. traditional approach .. \ 

basic. inexpensin' lathe is suitable i(>r most chair 11urk. but 

You can also make 1uur 011·n lathe l(>r almost no cash out-

1m·. I"n· included plans lor building a spring-pole lathe in 

Part +. ) Turning 1\Tt 11·oocl is a lmost as much fun as shm·­

ing 11-ct 11·ood. 

Part or the appeal or the \\ 'incisor style is that YOU can cas­

ill· modi!\· the construction and embellishments to suit 

\"()llr 01\'ll taste or that or a buHT. The galien· sections or 

this book include a 1·a rict1· of old ancl comt·mporan· 

\\'incisors and post-and-rung chairs. 

:\ h · personal interest in chairmaking has I(Kusecl on teach­

ing rather than production. \\ 'hile I appreciate the profi­

cienC\· that is achic1·ecl only b1· production 11ork. I lind that 

in teaching I am constanth- learning more about the chairs 

and hm1· to make them. There is ah1·a1·s a challenge in 

explaining concepts and methods to students 11·ho come to 

class 11·ith a 11·idc range of expertise and talents. In mam· 

instances. I"n' picked up an idea or a dilli:rent method lium 

one or ml· students. :\ [y chairmaking is limited to produc­

ing SlTera l chairs a n'ar. These can lw post-and-rung chairs 

or \\ 'incisors. depending on the orders I ren·in·. 

Occasionally I halT time to make a chair chosen b1· 11·him. 

:\h· lirst original chair design II'<IS the post-and-rung 10uth 

chair. in Chapter I I. T11·o more recent chairs that I 

designed arc the high -back stick \\'incisor in Chapter H and 

the doublc-bm,· English-stl"ie \\'incisor in Chapter 17. 

'!l. ·o i"l'nion, o/ a da11i( . lmnimn hm, ·· lwd ll 'inrllill. ho!lt mrult hr !Itt author 
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.I (!illlt 'lllj)()m~r inlnjmlalion o/ a 1/'i'l'llit'fllilt ­

,.I'IIIIIIJjoinl'fl ,./tail: mar/,. hr Pl'lrr h 11/an,ht'l' 

COUNTRY WOODCRAFT 

AND GREEN WOODWORKING 
.John . \ lexandct: a ldlm,· chairmaker and the auth< 

.\lakt' a Uwirjivm a 7in'. once commented on my G 

<Tali (Olllti~T ll'ood(mji. He said that these craft tradit 

both urban and rural roots. that chairmaking. fori 

11·as oltl'll the 1\'0rk of' highfl- skilled urban joinerS< 

ns . .John had coined a Ill' I\. term. grt'l'll n·oodn·orl.a.ng, 
tt·mporatY conceptualization of' an old 11·a1· of 11·or 

11oocl. Green 11·ood1,·orkers generallY go directly to 

I(Jr their matnials. Logs arc split 11·ith 11·eclges imo 

that arc shaped into parts i(>r chairs. baskets. and o 

ltd objects quite a dilkn·nt stor~ · li·01n I\OOd110rk 

n ·lics on lumber that is milled and kiln-dried imo l 

sizes bci(Jrl' 1\'00dln>rkers gets their hands on it. 

But (0/1/ii~J' Zl'oodaaji is correct also .. \ s the industri 

ci,·H·Iopcd. man1· traditional handnalls liTre abar 

Su1Yi1·ing practitioners 1\'l'IT ollcn rural crafispeo1 

in the poorer. back11·attT areas 11·lwrc progress am 

opmcnt 1\l'IT slm,·. In m;un· cases crali techniques 

lost or i(>rgottcn. Lon Reid. a mountain chairmak 

original h i\firl' book. shan·cl chair posts and rungs 

clra11 knik. H is l;llill'r and grancll;llill'r. also chairn 

ust·d a lathe. \\ 'hen the latlw broke dmm. it 

11·asn·t n ·pairecl . Lon Reiclmaclc do. 

T lll'sc rural IHJodln>rkcrs olicn produced 

chairs. kitchen IHJodcm,·arc. and other cralls 

11·ith a direct sense of' design. artistrY. and hon­

t'Stl· lacking in the more prl'lclllious. bshion­

able products created b1· urban craftspeople 

or in r;ll'tories. \\'elsh stick \\ 'incisors are one 

example. T hese chairs arc handmade. country 

n-rsions of' English \\·incisors. The best \ \'elsh 

chairs usc clircn. 1·isiblc construction. displm·­

ing a direnncss ol' approach and simplicitY of 

design that I admire. Pnhaps mon· important 

is the clcnwtll ol' pnsonal cotlllcction and 

charann l(ntnd in nalis 11urk that is truil­

handmack. 

' I (Jols l(>r green \\·oochH>rking tend to be 

sintplc and straightl(m,·ard. Tlw (Tali is espe­

cialh- satisl\·ing because the 1\0rk is a direct 

result of' one's hand skills. the condition of 

one's tools. <llld the 1\·oocl being 11·orkecl 

a distinct cotllrast to setting up and operating 

a pinT ol' machincn· that docs the actual 

1\·oochqJrking·. Green 1\·oocll,·orking is also in harm 

11 ith a philosopl11· of' caring I(Jr our cm·ironment a 

'<lila! health. It calls i(Jr local. natural materials. EJ, 
pla1·s a minor role . Its 1\·astt' products are mostly \1 

sh<tl ·ings. rather than s;m dust and line airborne pa 

ol' 11·ood dust and toxic fini shes. 

GnTn 1\'lJOdiHJrking techniques arc great for shapin! 

Inn gnTn (1\'l' t 1 1\0ocl is not suitable for chair joinery. 



. I conlnnf)()rarr inlnJmlalion o( a leu•nlemlh­
cmlurrjoined dwi1: mad!' 1!1' lt·tn l·iJI/an,hl'l' 

COUNTRY WOODCRAFT 

AND GREEN WOODWORKING 
John :\lexander. a fi:llo\\· chairmaker and the author or 
.\lake a Chairjimn a 7in·. once commented on my calling our 
craft rowz/~)' l('oodnaji. He sa id that these craft traditions had 
both urban and rural roots. that chairmaking. f(Jr instance. 
\\'as often the \\·ork or high I\' ski lled urban joiners and turn­
ers. John had coined a Ill'\\. term. gm•n ll'OOdll'orking. as a con­
temporarY COI1Ct'ptua(ization or an old \\.a\· or \\·ot'king 
\\'OOcl. Green \\'OOchmrkcrs generallY go directlY to the l(m·st 
f(Jr their materials. I .ogs arc split " ·ith m·dges into billets 
that are shaped into parts f(Jr chairs. baskets. and other ust·­
fi.d objects quite a clilli: rent story li·om 1\·oocl\\·orking that 
relit's on lumber that is milled and kiln-dried into unifim11 
sizes before \\'OOd\\urkcrs gns their hands on it. 

But couni!J zt•oodrraji is correct a lso . . \ s the industr ial s\·stt·m 
clen·lopecl. mam· traditional handcrafts \HTl' abanclolll·cl. 
Sun·i\·ing practitioncrs \\ 'l'IT often rural craftspeople. li\ ·ing 
in the poorer. back\,·atcr areas \\·here progress and clen·l­
opmcnt \\T IT slm,·. In mam· cases crafi techniques \\TIT 

lost or f(Jrgotten. Lon Reid. a mountain chairmakcr in tht· 
original Fol}in• book. shan·cl chair posts and rungs \\·ith a 
clr;m knik. His f:llhcr and grand Lither. a lso chairmakcrs. 
used a lathe. \\ 'hen the lathe broke do\\·n. it 
\\·as n 't repaired . Lon Re id mack do. 

'I 'hesc rural \HJochmrkers often produced 
chairs. kitchen \\'CJoclem,·are. and other crafts 
" ·ith a direct sense or design. anistn·. and hon­
l'St\· lacking in the more pretentious. f:tshion­
abk products created bY urban craftspeople 
or in bctories. \\dsh stick \\'incisors arc one 
example. These chairs arc handmade. countn· 
nTsions or English \\'incisors. The best \ \ 'elsh 
chairs use direct. \·isible construct ion. displaY­
ing a directlll'SS or approach and simplicitY or 
design that I aclmin·. Perhaps more important 
is the element or personal COillll'ction and 
character found in crafts " ·ork that is trulY 
handmade. 

Tools f(Jr green \HJocl\\·orking tend to be 
simple and straightf(Jn,·arcl . The craft is espe­
cial~\' satisl\·ing because the \mrk is a direct 
result or one's hand skills. the condition or 
one's tools. and the \\·oocl being \\·orkecl 

many \\·ater-saturated materials, green \\ 'OOd shrinks as it 
dries. This means that joints made with \\'t't \\'OOd \\·ill f:dl 
apart \\·hen the wood dries. Chair assembly is clone afier the 
\\·ood has been dried to the appropriate moisture content for 
the \·arious parts. (I discuss this in detail in Chapter -J.. ) 

i\h· interest in green woodworking began in 1972. \\·hen 
I apprenticed to a cooper in the Swiss Alps. Before then, 
I had little experience using traditional hand tools. For 
coopering I used a shm·ing horse and acqu ired a froc. 
dnmknif(: . side hatchet. spokeshm·e, brace, a nd auger bit. 
. \ II arc gn'l'm,·ood chairmaker's tools also. 

lADDER-BACKS 

AND STICK WINDSORS 
In 1979 .John :\lexancler came to our :\onh Carolina 
f:mllStead to teach Countn· \\ 'o rkshops' first course in lad­
der-back chairmaking .. \ t that time . .John didn't knm,· ho\,. 
to teach the making or a post-and-rung chair \\'ithin the 
fin·-da\· time rralllt' or the class \\T ofJ'ered: instead he 
taught ho\,. to make post-and-rung stools. They're simpler 
and \'l't pro\·idt• mall\ or the challenges or making a cha ir. 
:\o\,. \H'\T refined our Ladder-Back C:hairmaking course 

a distinct contrast to se tting up and operating ConliniiOI/I ·tmn II 'ind.10n. bring mad!' hr Dan• Srlll:ra 
a piece or machilllT~· that dOl'S the actual 
1\·ood\,·orking. Green \\·ood\,·orking is also in harmom· 
" ·ith a philosoph\· of' caring f(Jr our em·ironment and per­
sonal health. It calls for local. natural materials. Ekctricit\· 
pbt\·s a minor role. Its \\·astc products arc mostk \\·oocl 
shm·ings. rather than sa\Hlust and fine airborne panicles 
of' \\'CJocl dust and toxic finishes. 

Green \\'OOcl\\Urking techniques arc great for shaping \\·oocl. 
but green (\H't) \HJocl is not suitable f(Jr cha ir joinery. Li ke 

to the point \\·hnc " ·e teach a t\,·o-slat ladder-back " ·ith 
bellt back posts the chair that I explain in Chapter 6. To 
gin· YOU an idea or ho\\· long it takes a 110\·ice tO make 
such a chair. \\Urking at it fi.dl time. the course is no\\' six 
cla\·s long and includes \\l'a\ ·ing a Shaker-tape sea t on each 
completed fi ·a nll'. 

The chairmakcrs· net\\'Ork is a small one. \ 'crmont chair­
maker Dan· Sa\\: ·l'l ~ \dlO has taught the Ladder-Back 
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.!11 l11.1pirational .1/itk ll'inrh 01: jimn lht· rollntion a/ the . I lu.1eum of J I e!.~h 

Life. Canbjj: Jl ale.\. 

Chairmaking \\·orkshop scYeral times, in 19H3 coached me 

through his methods for making a continuous-arm \\'incisor. 

\ \ 'hile \\Titing this book l \·isitecl Dm·e; his methods still 

form the foundation to my approach in making a \\'incisor. 

In the spring of' 1993 an English colleague, :\I ike .-\ bbott, 

\·isiteclus. \ \ ·e had corresponded for sen-ral Years. ince the 

publication of l\ like ·s book. (;rem II oorhc01k :\I ike had 

agreed to be the guide for Country \ \ 'orkshops' upcoming 

crafts tour of England and \\'ales. During his \·isit, :\l ike 

shm\·ed me a nn\· book, II fish Stir!: Chain·. J ohn Brmm 

makes chairs deeplY rooted in the \ \ 'clsh stick \\'incisor tra­

dition that also express his personal interpretation of the 

style. During our tour of England and \\'ales l had the plea­

sure of meetingJ ohn Brmm and seeing his chairs. as \ W'II as 

some of the old chairs at the :\l useum of \\dsh Lik-. 

This \\·as my imrocluction to n-rnacular \\'incisors made b\· 

counl!Yside \\·oocl\mrkers. It turns out that stick \\'incisors 

\\·ere also made in Ireland. parts of' England. ancltYen in 

the southern tip of S11-cclcn. 

A BRIEF HISTORY OF THE 

CHAIRMAKER'S CRAFT 

I am not an authority on the history of making cha irs. 

H O\\T\·er. l hm-c ahays been interested in this subject and 

han' picked up bits and pieces m·e r the years. \\'hen I 

started m·it ing this book, l decided to learn more abou t 

the cle,·elopment of the cha irs l'w been making. 

The earliest and best-knmm American books on \\'incisor 

chairs arc \ \ 'allace :\Lilting's A J l 'indsor Handbook ( 191 7) and 

his Fumiture Treasu~}' ( 1928). Thomas Hamilton Ormsbee's 

The Sto~)' qf .·lmen.can Fumiture ( 19..J.3) also includes an ex ten­

sin· section on \\'incisor chairs. Both m·iters hypothesized an 

C\-olution of desig11 and anisanship that begins \\·ith simple 

or "primiti,·e" chairs. Step by step, the classic American 

\\ 'incisor clcsig11 takes shape. Strange-looking English 

\\'incisors precede the more soph isticated and perfectlY pro­

portioned \\'incisors made by North American craftspeople 

in the mid eighteenth century. 

:\s a chairmaker. for me these books raised serious ques­

tions and some doubts. Through Country \ \ 'orkshops I 

haH' been fortunate to meet se,-eral people \\·ho hm·e seri­

ous~\- im·cstigatecl the chairmaking story. J ohn Alexander 

told me about !\ancy Goyne E,·ans \\·hen \\ 'C \\TIT plan­

ning our first \\ 'incisor chai rmaking class in 1987. Nancy 

E,·a ns has been im·est igat ing \\'incisor chair histo ry for 

more than thirty years, researching documents such as 

im·entories and probate records. as \\·e ll as journals and old 

arl\\·orks. Her art icle '{-\ H is tory and Background of 

English \\'incisor furniture.'' published in Furniture HistOI)' 

in 1979. and recent correspondence hm-c been major 

sources for my information about carl\' \\ 'incisor cha irs. 

(:\ancy Goyne E,·ans 's magnum opus . . ~ meriran J l 'indsor 
C.'hai1s. \\·as published by H udson H ills in 1996.) 

l\ (y other major source of schola rly chairmaking history 

has been Berna rd Cotton, \\'h ose hands-on study of 

English \\·oocllancl crafts and chairmaking \\·e nt fon\·arcl 

under the tutelage of Fred Lambert. the almost legendary 

craftsman \\·ho \\TOte Tools and Dfl •icesjor Coppice Crafts, first 

published in 195 7. Bill Cotton has t\\'O acl\·a nced degrees 

in soc ial science from London Gnin-rsity and is the 

author of numerous articles and se, ·cral books on 

\ ·e rnacular English furniture. H is comprehensi\·e \\'Ork 

The English Regional Chair is the authoritati\T study on 

English ladder-back, sp indle-back. and \\'incisor chairs. 

\\' here Nutting \\'as clri, ·en by subj cct iw judgment to 

dn-elop design standards for determining a fine-quality 

\\'incisor. contemporary researchers like E,·ans and Cotton 

arc engaged in combining \Trifiable facts and supporting 

cYidcncc into an accurate. and often complex, histon· of 

chairmaking. 

I met Bill Cotton during CountrY \ \ 'orkshops · first tour of 

England and \\'ales, \\·hen he and his \\·ife. Cern·. hosted 

our group \\·ith a tradit ional plmm1an ·s lunch, follm\Tcl by 

a slide lecture on Philip Clissett, a nineteenth-century rural 

". \1m Shotl'ling Cham" hl' a .1/a.,ll'f a/ !·Ianden. r. 1-145. A Till 

chairmakn \\·ho influenced \\ 'illiam :\(orris and ol 

the English .\ ns and Crafts mm-ement. For thi bo 

Cotton has graciously loaned me sn·c ral color pial 

olllstancling English chairs. 

I also recommend . lmerican Seating hmziture, by Ben 

Forma n. \\·hich includes sen-ral in-depth essays on 
methods used b,· fi.1rniture historians as \\'ell as on 

clcH·lopment of' , ·ar ious chair stdcs and how they , 

interrelated. 

The historY or post-and-rung and \\'incisor chairrr. 

tumed out to be more complex than l had anticip; 

\\·ith mam gaps still to be filled in the fabric of cl 
is a \l'l'an· of' knm\·n and as n·t unfo und threads in 
exceptions seem to accompanY most statement of 

:\ luch of \\·hat I sa\· is still speculati,·c. or in the re1 

genera lization. 

Because \I'Oocl decays and burns. the study of very 

fi.1rniture depends largely on art \\·orks and clocume 

\\·hich chairs plaY an incidental role. Sun·iying arh 

clcarh- shm\· that \\·ooclen chairs \\'CIT being made 

fcn11· thousand n·ars ago. The basic \\·ooclen-seatin! 

cept. a stool consisting of' a plank seat housing thn 

fcn1r socketed legs. occurs in a fc·\\' examples traced 

Thebes. Eg,-pt (about 1 . .-J.OO BC). This is the same 

strunion method used in \\ 'incisor chairs. Example 

tangular rush-seated stools han' been dated before 



~IEF HISTORY OF THE 

IRMAKER'S CRAFT 

t an authority on the history of making chairs. 

r. I ha,·e always been interested in this subject and 

ked up bits and pieces m·er the years. \\'hen l 

Hiring this book, I decided to learn more about 

:lopmenr of the chairs I've been making. 

liest and best-known American books on \\'incisor 
·e \ \ 'allace Nutting's A I~ Incisor Handbook ( 1917) and 

:am Treasury ( 1928). Thomas Hamilton Ormsbee's 

1 qf American Furniture ( 194-3) also includes an exten­

ion on \\'incisor chairs. Both \\Titers hypothesized an 

n of design and artisanship that begins with simple 
1iti1·e" chairs. Step by step, the classic American 

· design takes shape. Strange-looking English 

·s precede the more sophisticated and perfectly pro­

·d \\'incisors made by North American craftspeople 

jd--eighteenth centur): 

tirmaker, for me these books raised serious ques­
.nd some doubts. Through Country Workshops I 
~n fortunate to meet se1·eral people who ha1·e se ri­

;estigated the chairmaking story J ohn Alexander 
about :\ancy Goyne E1·ans when we 11-cre plan-

~ first \\'incisor chairmaking class in 198 7. Nancy 

as been investigating \\'incisor chair history for 

an thirty year , researching documents such as 
;es and probate records, as well as journals and old 

>. H er article '/\ History and Background of 

\\"incisor Furniture," published in Furniture HisiOI}' 
. and recent correspondence haYe been major 

for my information about early \\'inciso r cha irs. 
Goyne E\·ans ·s magnum opus, American I l"indsor 
;as published by Hudson Hills in 1996.) 

:r major source of scholarly chairmaking history 

1 Bernard Cotton, " ·hose hands-on study of 

woodland crafts and chairmaking " ·ent forward 

1e tutelage of Fred Lambert , the almost legendary 

111 " ·ho \\TOte Tools and Dez·icesfor Coppice Crafts. first 
·d in 195 7. Bill Cotton has t\\·o ad,·ancecl degrees 

. science from Lo ndon L'ni1·ersity and is the 

)f numerous articles a nd se,·eral books on 

lar Engl ish furniture. His comprehensiw \\·ork 

!ish Regional Chair is the authoritatiYe study on 
ladder-back. spindle-back, and \\'incisor chairs. 

\utting \\·as clriwn by subjectiw judgment to 

design standards for determining a fine-quality 

r. contemporarY researchers like E\·ans and Cotton 
1ged in combining , -crifiable facts and supporting 

~ into an accura te. and often complex, historY of 

thlng. 

Lll Cotton during Countn· \\'orkshops. first tour or 

I and \\'ales. 11·hen he and his 11·ife. GctT~~ hosted 

1p " ·ith a traditional plo11-man's lunch, folloll'ed by 

~cture on Philip C lissett, a nineteenth-century rural 

··.\fl'll Slwteling Chain ··;!l' a .\frt,/tr a/ F/andt•n. c. 1-1-I.J . . I mrt dirlllre /o ,fur/)' a ,e/erlion r!f rmli.,timllr rmdered pnwd rhain. 

chairmakcr \\·ho influenced \ \ 'illiam .\I orris and othns in 

the English :\ rts and Crafts 1110\Tillent. For this book. Bill 

Cotton has graciously loaned me sc\·cral color plates of 
outstanding English chairs. 

I also recommend . flllm.wn Seating hnniture, by Ben no .\I. 

Forman. " ·hich includes scw·ral in-depth essays on the 
methods used by furniture historians as \\Til as on the 

clc\·clopment of \·arious chair stdcs and ho"· theY are 
i ntcrrela ted. 

The history of post-and-rung and \\'incisor chairmaking 

turned out to be more complex than I had anticipated. 

" ·ith mam· gaps still to be filled in the f~1bric of this storY 

is a IH'm·e of kn01n1 and as yet unfound threads in " ·hich 

exceptions seem to accompany most statements of fitct. 

.\ l uch of " ·hat I say is still spccu lati1·e. or in the realm of 
generalization. 

Because \\·oocl cleC<J\·s and burns. the studY of \Try carh­

fi.trniture depends largely on art \\·orks and documents in 

\\·hich chairs pla1· an incidental role. Sun·iYing an"·orks 

dcarh- sho\\· that \\·ooclen chairs \\Trc being made three or 

four thousand w·ars ago. The basic II"Ooclcn-scating con­

cept. a stool consisting of a pla nk scat housing three or 

four socketed legs. occurs in a fi:-11· examples traced to 

Thebes. EgYpt (about I ,.J.OO BC). This is the same con­

struction method used in \\'incisor chairs. Examples or rec­

tangular rush-seated stools hm·e been dated before the 

birth of Christ. \\ 'e also kno11· that 11oodcn stools. chairs, 

and tables liTre made b1· the Romans and throughou t the 

.\liclclle Ages. but no pieces arc knmm to sun·in· .. \ fi:-11· 

ammrks fi·om the thirteenth to the fifteenth centuries 

depict fi.trniturc and 11·oochmrkers using tools n·n· like the 

traditional hand tools that 11·c arc f~1miliar 11·ith. 

In a pen. ink. and cha lk dr<\\\·ing fi·om Flanders dated 

about l.J..J..'J, " l\len Shon·ling Chairs,'' men " ·ith long­

handled 11·oodcn shO\·els arc piling a 1·ariety or period seat­

ing into a heap . .\l ost or the chairs IHTC turned. although 

scn·ral plank stools also appear in the picture. Quite a fi:-11' 

of the turned stools in the picture hm·e three legs, and 
there arc also snTral fi:)lcling chairs. :\ joined chair \\·ith 

11'0\·cn 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 .J. of its 1608 ordinances, 

\\·ares commonly produced by turners at that time, includ­
ing chairs and spinning \\·heels. These \\·ere mostly post­

and-rung cha irs, 11·ith rush or plank seats. An engrm·ing 

fi·om about 163.5, "The Turner" by the Flemish artistjan 

nu1 \ 'liet. depicts a craftsman at his spring-pole lathe. 

:\ gainst the back \\·all \\T clear!~ · see a com·cmional post­

and-rung chair 11·ith a solid plank seat, and in the fore­

ground a spinning 11·heel appears prominently. 

:\o research has yet com·incingly explained why \\'incisor 

chairs are ca lled " \\'incisors." According to Na ncy Evans, 
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··Thf Tumn: ·· I!J' Jan mn l ?ifi. r. I fJ3.!. onf in a 1frie.1 l!l i!!ll.llmlion., 

rkpirling mr[r .lfl 'fllifenlh -rm/uiJ F!nni.,ft lradt•, 

it is almost certain that li1l' first \\'incisors ,,·ne made b1· 

master turners in London. not in the small to\\·n of 

\\.incisor. based on the follo\\ ·ing findings: The earliest 

prO\Tnancecl \\ .incisor-stYle chairs do not appear until the 

mid-eighteenth centurY. In the early 1720s the registers of 

apprenticesh ip indentures listed li\Tilt\·-eight master turn­

ers in London. The tO\m of \\'incisor is located in county 

Berkshire. about thirt\' miles 1\'l'St or London. Four parents 

li1·ing in county Berkshire sent their sons am11· for training 

as turners. T"u bo1·s \H'Ill to I .onclon. one \H'nt to the 

Reading slighth- \H'Sl or \ \ 'incisor). and the other \\Cill to 

East Sussex. " ·hich is clirecth- south of London. It is there­

fore probable that there \\Tre f(·,, ·. if am·. turners li1·ing in 

\\'incisor during the formatiH' years or the English 

\\'incisor chair stYle. 

:\h· 0\\'11 hunch is that a decline in the sale or turned spin­

ning 11·hcels plm·s an important part in the story. The 

cln·elopment of the \\ 'inciso r style coinc ides 11·ith the 

beginnings of industrialization. The carh- cln·clopment of 

\\·oolen mills resulted in a rapid decline in home spinning. 

\\·hich had been an important cottage industry throughout 

much of rural Britain .. \ sa \\'OOcliH>rker. 11·hen I look at a 

spinning \\·heel. I sec little technical clilkrence fi·om a 

\\ 'incisor chair. Both consist of tum eel legs. spindles. and 

other cYiinclrical parts that intersect a tilted central plank 

at myriad angles. I belie\ '(' that some or the craftspeople 

1\'110 had been making spinning \\·heels turned to making 

\\'incisor chairs. 

16 

The earliest kn0\\'11 11Titte11 rekrenccs to \\'incisor chairs 

predate the oldest proH·nancecl \\'incisors bY senTal 

decades. In 1718. Stephen S"·itzer \\TOte a treatise on rural 

gardening \\·here he described ··a large Scat. call'cl a 

\\'incisor Seat. \\·hich is contri,·'clto turn round an\' 11 · a)~ 

either for the :-\ch-antage of the Prospect. or to m·oicl the 

lncom·eniences of \\'incl. the Sun, &c." Daniel Defoe \\'rote 

abou t a chair he sm1· at \\ 'incisor Castle in I 725 .. ,,·ith a 

high Back, and Con·r for the Head. 11·hich turns so easi l) ~ 

the 11hole being fix'cl on a Pin of Iron. or Brass of Strength 

suflicicnt. that the Persons 11·ho sit in it. maY turn it li·om the 

\ \ 'incls ... Defoe describes the construction as being similar to 

an open box. ,,·ith board sides. back. and top. The chair 

docs not begin to resemble 11·hat 1\'l' call a \\ 'incisor. 

The earliest \\'incisors 11-erc most likely fitirh- elaborate 

chairs. The post-and-rung cha irs and sp inning \\·heels pro­

cluCl·cl b1 the master guild turners \\ 'CIT the 11·ork of skilled 

artisans. There is no reason to suppose that these turners 

,,·oulcl produce primitiH' fumiture. 

\\'h ile o ld. 1-ernacular \\'inclsor-ti'(JC chairs ,,·ith plain legs 

and simple lines do exist. theY arc impossible to elate. 

. \ cc01·cli ng to E1·ans. it is almost certain that st ick \\'incisors 

and other \'l'l'llaCular chairs liTre 110l progenitors of the 

\\'incisor style but rural nTsions of fancier cha irs made by 

contemporan· prokssional turners \'l'l this remains an 

open question . Leg angles and other details of existing o ld 

stick \ \ 'incisors suggest that these chairs \\Tre genera llY 

made b1· pan-time \\·ooclll·orkers. Construction and mate­

rials indicate that the\· liTre made b1· and for members or 

the lo\HT econom ic classes. This perspccti1·e in no \\·m · 

lcm-crs the \·alue or the stick \\'incisors and other rural 

1·anauons. 

The industrial IT\olut ion created the factorY production 

sYstem beginning in the c ighteemh cenwn·. H igh 

\\\com be. in Bucking-hamshire. Eng land, \\·as an carl\' 

center of filctorY-maclc \\'inciso rs. The needed \\'Oocl 11·as 

<ll·ailable nea rb)~ and the major market London is not 

l~tr to the east. These chair litctorics ,,·ere among the first 

to organize production b1· specia lized cli1·ision of labor and 

use of interchangeable pans. Depending on the size of the 

litcton·. there liTre turners. scat saddlers. fret ,,·orkers 11·ho 

S<I\H' cl intricate patterns in the central back splats common 

to English \\'incisor chairs). assemblers. finishers. and so 

on. Production \\·as clone on a piecc11·ork basis. 11·ith crafts­

people usually \\'OI-king as independent contractors. The 

business ,,·as hig hlY compet itin-, 11·ith long hours and lm1· 

pa1·. and litcto ry mnwrs \\'crc constantl y looking lor \\·ays 

to lo\\cr production costs. :\ ccorcl ing to Bill Cotton. by the 

mid-1870s H igh \\'ycombc haclnearh- a hundred chair 

fitctories. producing more than four thousand chairs a clay. 

Sn-cral English books on rural crafts tend to romanticize 

cark \\'incisor chairmaking histon·. cspecialh- the role or 

itinerant 11·ooclland turners. kno11·n as "boclgers.' · 11·ho set 

up temporary shelters in the beech II'Oocllancls and used 

homemade spring-pole la th es to produce \\'incisor turnings 

as pit-ce110rk . (Bill Cotton has researched the term bor(!!,n. a 

1mrd apparent'>' first used b1· joumalists in the earl 

tieth cTntun· to rell-r to ,,·oodlanclwrncrs: it seem. 

dnogatoiY term. deri1·ing lium boithn: . \ pole lath 

, ·en by a cord 11·ound around the turning and pulle 

\\·arc! 1)\· a lc)()t treadle .. \ n onThead spring pole pt 

cord back afier each clm,·m,·arcl stroke. That the a< 

reciprocal. rather than continuous. limits the speed 

11·ork. as half the time \\·hen the turning is spinni 

ITHTst' no cutting is clone .. \ !though the method 

cient. <Ill accomplished pole-lathe lllrncr can prodt 

qualit1· tumings at an impressin· rate. But as dist 

li·otn tht·st· romanticized "boclgns.. most of the I 

\ \ ·n·ombe area turners actualh- II'Orkecl in sheds ne 

their 1·illage homes not uncln trees . and they gent 

used treadle lathes. 11·hich turn continuously in one 

tion and arc therclt)JT more ellicient than pole lath 

In the l(j()()s. :\onh .\n wrican craftspeople were rr 

chairs in a , -arict\' of st1ks. Turners made both spi 

back and slat-back post-and-rung chairs. "Great d 

joined chairs " ·ith arms 1\l'I'C prominem househo 

t'umishings. hut simple ,ide chairs and benches we1 

cotnn1on. The scats cou ld he planking. rush. cane, 

,,·on·11 splints . .Joined chairs tended to hm·e solid pi 

scats. but scHlll' 11-cre upholstered ,,·ith leather. or "t 

11·ork ... a ,,·on·n ruglikt· Ed)l' ic. .Joined chairs comm 

li.'<llurccl ckcorat in· turned clements 11·orkecl betwe1 

rectangular mortisc-ancl-tcilOn construction. Canec 

\\'l'rt' apparcnth- among the l\']Jl's made by the frr t 

,,·ho ca lkdthcmscln·s "chairmakcrs ... . \ ccording tt 

Forman. hig·h-stde caned chairs peaked in popular 

the seHTal clecacles that prcccclcclthe rise of the\\ 

stde. in the mid-I 700s. 

:\o one is su iT 11·hcn the first \\ 'incisor chairs were 1 

the :\orth . \ mnican co lonies. BY the late 1700s. m 

\\ 'incisors mack in the 1·oung L'nitccl States were p1 

in litctorics. using imnchangeable pans and specia 

di, ·ision or labor. :\I any early chairmakers 11-efe act 

t'ntreprcncurs. not master artisans \\'Orking with an 

apprentice or t11·o . In 177 .). Francis Trumble adver 

tht· H·n11.~r/mnia (;a_::l'/11' that 11l' had 1.200 m·ailable < 

stock. On Onobn 22. 180 ! . .James Hallett Jr. plac1 

ad in the . \ i'it' lark (;a_::l'i/1': "For Sale 5.000 11·indsor 

of' 1·arious patterns. prepared for a Foreign market 

HT\. best matnials and \\Urkmanship ... 

Still. handmack chairs continued to be produced ir 
quantities in Eng land ancltht· L'nitecl States. Inger 

one-ptTsO II shops IH' IT more likeh- to produce post· 

rung cha irs than \\ 'incisors. prohabh- because almo: 

parts of a post-and-rung chair can be made on a Ia 

contrast. producing a \\ 'incisor requires mastery of 

range or craft skills. It is likeh- that man\' craftspeor 

could singlc-hancleclk make line \\' incisor chairs we 

mostly occupiccl11·ith repair 11ork. This would eA-pl: 

incli,·iclual. sometimes t'Cccmric. qual ill· of many ol 

hanclmaclc \\'incisors that sun·in· todm·. 



~arl iest knmn1 \\Titten references to \\'incisor chairs 
lte the oldest prm·enanced \\'incisors by snnal 
les. In I 718, Stephen s,,·itzer \\'rote a treatise on rural 
·ning ,,·here he described "a large Scat. call'cl a 
.sor Seat, " ·hich is contri,·'cl to turn round am· ,,·ar 
- for the Ad,·antage of the Prospect, or to a\·oiclthc 
t\'eniences of \ \'incl , the Sun, &c. ·· Daniel Defoe \\TOte 
t a chair he sa\\' a t \\'incisor Castle in I 725 '\,·ith a 
Back, and Cm·er for the Head , ,,·hich turns so casih~ 
•hole being fLx 'cl on a Pin of Iron , or Brass of Strength 
ient. that the Persons ,,·ho sit in it, may turn it lium the 
Is ... Defoe describes the construction as being similar to 
>en box, " ·ith board sides, back, and top. The chair 
not begin to resemble " ·hat \\'e call a \\'incisor. 

earliest \\'incisors \\·ere most likely fa irly elaborate 
s. The post-a nd-rung chairs and spinning \\'heels pro­
d b,· the master guild turners \\'ere the \\·ork of skilled 
ms. There is no reason to suppose that these turners 
d produce primitiw furniture. 

e old . , ·e rnac ular \\'inclsor-t\-pe chairs " ·ith plain legs 
;imple lines do exist. they are impossible to elate. 
rcling to E,·ans. it is almost ce rtain that stick \\'incisors 
Jther , ·ernacular chairs \\·ere not progenitors or the 
lsor style but rural ,-ersions of fancier chairs made by 
~mporary profess ional turners \·e t this remains an 
question. Leg angles and other details of existing old 
\\'incisors suggest that these chairs \\TIT general~\-
~ b,· part-time \\·oocl\\·orkers. Construction and mate­
indicate that the, · \\·eiT made bY and lor members of 
J\\·er economic classes. This perspecti\·e in no \\·ay 
rs the ,·a lue of the stick \\'incisors and other rural 

tions. 

industrial tT\-olution crea ted the fa cto rY production 
m beginn ing in the eighteenth century. High 
Jmbe. in Buckinghamshire, England, \\·as an earlY 
·r of factorY-made \\'incisors. The needed \\'OOd \\·as 

able nearb'~ and the major market London is not 
> the east. These chair facto ries \\'t' IT among the first 
ganize production b' spec ialized cli,·ision of labor and 
,f interchangeable parts. Depending on the size of the 
ry. the re \\·e re turners. seat saddlers. f!-e t \\·orkcrs (" ·ho 
d intricate patterns in the centra l back splats common 
1glish \\'incisor chairs). assemblers. fini shers. and so 
'roduction \\·as clone on a piece\\·ork basis. " ·ith crafts­
le usua llY \\·o rking as independent contractors. The 
tess " ·as highly competitiw, " ·ith long hours and Im,· 
and factorY o\\·ners " ·ere constantly looking lor \\·a,·s 
,,·er production costs. According to Bill Cotton . by the 
1870s High \\\-combe had nearly a hundred chair 
ries. producing more than four thousa nd chairs a cia,·. 

raJ English books on rural crafts tend to romanticize 
\\'incisor chairmaking histon ·. especially the role o f' 

rant " ·oocllancl turners. kno\\·n as "boclgcrs." \\·ho se t 
·mporan shelters in the beech \\'Oocllands and used 
emacle spring-pole lathes to produce \\'incisor turnings 
ece\\·ork. (Bill Cotton has researched the term bor(£!,er. a 

\\·orcl apparent!,· first used IJY journalists in the earl\- t\\·en­
ticth ccntun· to rd(:r to \\·oocllancl turners: it seems to be a 
dcroga ton· term . clcri,·ing fi ·om botr!tn: ) :\ pole lathe is clri­
\Tn bY a co rd " ·ound around the turning and pulled do\\·n­
\\·ard b,· a foot treadle. :\ n m·crhead spring pole pulls the 
cord back aficr each do,nm·ard stroke. That the action is 
reciprocal. rather than continuous. limits the speed of 
\\·ork. as half the time \\hen the turning is spinning in 
ITn-rsc no cutting is done. :\! though the method is indTi­
cicnt. an accomplished pole-lathe turner can produce 
qualit\· turnings at an imprcss in· rate. But as distinct 
from t hcse rom am icized "bodgers.. most of the H igh 
\\ 'n·ombe area turners actualh- \\·orkecl in sheds next to . . 
their \·illage homes (not under trees). and theY generallY 
used treadle lathes. " ·hich lllrn cominuoush- in one din:c­
tion and arc thcrcft)JT more cllicient than pole lathes. 

In the I ()00s. :\'orth .\ merican craftspeople \\ere making 
chairs in a , ·arin,· of stdes. Turners made both spindle­
back and slat-back post-and-rung chairs. "Great chairs" 
joined chairs \\·ith arms \HTC prominent household 
furni shings. but simple side chairs and benches \\·ere more 
common . T he sca ts could be planking. rush. cane. or flat 
\\'0\·cn splints. Joined chairs tended to han· solid plank 
seats. but some \\Trc upholstered \\·ith leather. or .. turkc\· 
" ·ork ... a \\On' n rug! ike f ~1bric . J oined chairs commonh­
fcaturcd dccoratin· turned clements \\'Orkcd bct\\'l'<.'n the 
rectangular mortise-and-tenon construction. Caned chairs 
\\'CIT apparemh- among the types made b,· the first artisans 
" ·ho called thcmse h-es "chairmakers ... :\ ccording to Ben no 
Forman . high-stdc caned chairs peaked in popularit\· lor 
the sen-ral decades that preceded the rise or the \\ 'incisor 
stde. in the mid-I 700s. 

:'\o one is sure \\·hen the first \\'incisor chairs \\·ere mack in 
the :\'onh . \ nwrican colonies. BY the late 1700s. most 
\\ 'incisors made in the \'O Lmg L'nited Statt·s \\ere produced 
in f~1cto ric s. using interchangeable parts and speciali zed 
di, ·ision of' labor. :\l am· carh· chairmakers \H' t'l' actualh· . . . 
entrepreneurs. not master artisans \\·orking \\·ith an 
apprentice o r t\\·o. In 1773 . Francis T rumble acln·rtisecl in 
the Pellll.~)'!mnia (;a::_e//e that he had 1.:200 a\·ailablc chairs in 
stoc k. On October :Z:Z. 180 !.James Hallett Jr. placed this 
ad in the . \ i'zc lark (;a::_elle: " (·o r Sale 5.000 " ·inciso r chairs 
of' , ·arious patterns. prepared for a l·oreign market of' the 
\'l'l'\' best materials and \\·orkmanship.--

Still. handmade chairs continued to be produced in small 
qua mitics in England and the L' nited States. In ge neral. 
one-person shops \H' tT more likeh- to produce post-and­
rung chairs than \\'incisors. probabh- because almost a ll 
pans of' a post-and-rung chair can be made on a lathe. In 
contrast. producing a \\ 'incisor requires mastcn · of' a " ·ide 
range of craft skills. It is likelY that many crallspeopk "ho 
could singk -hancleclh- make fine \\'incisor chairs \\·ere 
mosth- occupied \\·ith repair \\'Ork. This \\·ould explain the 
indi,·idual. sometimes eccentric. qualitY of mam· older. 
handmade \\ 'inciso rs that sun·in· tocla,·. 

f:'ngli.,h ll 'inr/.,or 1hairmakrr]a1k (:oodihild atn ·ork in . \ iiphi/1. Burking­

hannhire. 1. 19.10. H i., method, and jini.,/il'(/ dwin / t 'fl<' l'fl} 1imilar to 
l:'ngfi.,h ll 'ind.l()n made in the late t(!!,htemth lt'nturr. 

\\'inciso r and post-and-rung chairs should not be stcreo­
t\ved as either urban or countn· furniture . . \ !though the 
first \\'incisors seem to han· been produced in London. 
rura l and , -illage \\·orkshops \H'I'e soon turning out simila r 
chairs. Chairs made in Llctories and bY indi,·idual CTalts­
peopk could be or high qualit\' or quickh· produced fo r 
the lo\\Tr-pricecl market s. 

T he interpretin· \\ 'inciso r histon· \\Titings of :\' utting and 
Ormsbee appear to go oil' track \\·hen the\· describe the 
e\·olution of the .\ mcrican \\ 'inciso r as a refinement of the 
English \\'incisor stdc . I agree that the best . \ mnican 
\\'inciso rs made bct\n'l'n 177.) and 18:2.) a rc elegant pieces 
of' li.trniture. but I do not lind the .\ nwrican \\'incisor stYle 
superior. or more relined . \\ 'hile \\'OI-king recenth- on m>· 
first English-stde or perhaps English-inspired \\ 'incisor 
(a project chair in Chapter I i ). I dncloped ne\\· respect 
(()r the old English chairmaktTs. It ma\· be that manY char­
acteristics of' .\ merica n \\ 'incisor chairs \\Tre origina llY 
clen·lopecl b,· a desire to produce more quickh- a more 
competitin· chair. and perhaps something difl(:rent fo r the 
market the . \ merican \\ 'inciso r st de tends to be consicler­
abh- lighter than English \\ 'inciso rs. a nd the angles used fo r 
boring legs and back bo\\·s arc dramatic. 

Eightcenth-centun·. \ mcrican \\ 'inciso rs \\Tre commonh­
paimecl black or green. To the uninitiated. painting a 
\Woden chair often seems like sacrilege. HmH·n·r. painted 
\\·ooden fi.tmiture \\·as \l'IY popular fi·om the se, ·enteenth 
into the ninctl'l'lllh n·nturies. \\ 'hik the English often 
made \\ 'inciso rs fi ·01n " ·ood species chosen for their 
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] ark (;oodduld dJf!!!ing jini.,hed rhain in a 1'111 r!f 1/ain. ll'hirh zt·ould hr 
)i!llolt'ed hl' a (()(/ / o/ ,hellar m rni.,h 

appeara nce, . \ merican \\ 'inciso r chairmakers commo nl y 

used \\·oods that se rn·cl their special construc tion purposes 

but \\'ere not aes theticalk compatibit: . Painting tied the 
cha ir toge ther \·isually . . \ ncl here's a secre t fi·01n the old 

\\·orkshops: Pa inting a lso helps to concea l erro rs in cra fi s­

ma nship. hiding repa irs a nd sometimes de f'ec ts. Eark 
_-\mcrican \\'incisors \\'eiT paint ed \\·ith o il colo rs th a t \\·ere 

q uite similar to a rtists· o ils used f() r pict ures. C ompleted 

cha irs \\T IT primed \\ith linseed o il a nclleacl-based gre\· 

pa int . then fini shed \\·ith senTa l thin coats based on a mix­

ture or linseed o il , pigment , lead . \·arnish, and sometimes 

turpentine. 

The gree n pa int popular fo r eighteenth-centurY American 
\\'inciso rs \\·as based on nTcligris. a tox ic pigment obta ined 

b~ · the reac tio n or ace tic acid on copper. The color resem­
bles tha t or oxidized copper sometimes Prussian blue \\'<IS 

added .. \ n unstable substa nce. n Tcligris reacts \\·ith o ther 

chemicals that it contacts. a nd the act ua l hue can ra nge 

fro m turqu oise green to bright blue. Sen Ta l coats \\'CIT 
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required to build up a substa ntia l amount o f colo r, g i\·ing 

the finish a rich depth not fo und in modern pa ints, \\·hich 

usc much higher concentra tions or pigm ent but no lead . 

:\ cco rding to :\a ncy E\·ans. th e deep forest green com­
mo nly assoc ia ted \\·ith American \\'incisors \\·as not com­

monly used until \\·ell into the nine tecmh century. The 

rec ipe combined blue, red . and yellm,· pigments \\·ith 

lampblac k. 

English and American \\'incisors o f simila r basic construc­

tio n commonly go by diffe rent na mes. To confuse matters. 

the na mes or English and American \\'incisor bac k styles 

a rc not consistentlY used e ither from one a rea to another 

o r a mong the cra ftspeople \\·ho ma ke them . I\ ·e compil ed 
a f(-\,. o f these confusing English a nd American \\'inciso r 

names (for consistency. in this book I use the names tha t 
a rc fo llo\,·ed by the as te risk ). 

AMERICAN 

WINDSOR 

N AMES 

C omb-bac k,* 
great \\ 'incisor 

Bo\\'-back,* hoop-bac k. 
loop-bac k, m·a l-back. 
side bm, -bac k 

Sac k-bac k.* bo\,·-back 

ENGLISH 

WINDSOR 

NAMES 

High-bac k, comb-bac k 

I ,m,·-bac k, hoop-bac k 

Lo\,·-back. high hoop-back. 

high stick-back. double bm\·­
back,* smoker's high-back. 
high stick-back, lo\\' stick-back 

Lo\,·-back.* ca pta in's chair L O\\' bo\\'-bac k, smo ker's 
iJm,·-bac k, libra ry cha ir 

C ontinuous a rm .* C ontinuous arm 

o ne-piece bm,· a nd arm (produced in south\\TSt 

Engla nd. mid-1 800s) 

Fan-bac k Comb-bac k 

The~ 
T he Swedes have their own version of Windsor , 
nar. " Pin" is a derivat ive of " spindle." Althoug 
un likely, it is apparently true that Windsors 
Sweden from A merica, not from England. As I re 
covered when I had a chance to examine a larc 
of Swedish pin chairs in the warehouse of t 
M useum, the turning patterns of their legs and 
are based on American patterns, which differ co 
from most English Windsor turnings . Most Swec 
were inexpensive side chairs produced in fac 
many were also made by individual cra ftspeopl 
about 1900, low-backs and small fan-back side 
the most common styles 

The Swedish Windsor rocker, a very comfortable recli1 
popular in the early 1900s. The curved seat and backr 
similar to those of Boston rockers, made about the sa 



~d to build up a substantia l amount of color. gi\·ing 

ish a rich depth not found in modern pa ints. which 

JCh higher concentra tions o f pigm ent but no lead. 

:ling to ::\a ncy E\·ans. the deep forest gree n com-
associated 11·ith American \\'incisors ,,·as not com­

used until well into the nineteenth ccntun·. The 

combined blue, reel , a nd ye llo11· pigm ents 11·ith 

lack. 

h and :\merican \\'incisors of simila r basic construc­

)mmonh- go by cl ifTcrcnt names. To confuse matters. 

mes of English a nd American \\'incisor back styles 

t consisten tly used e ither from one a rea to another 

ong the cra ftspeople 11·ho ma ke them. I \ ·e compiled 
of these confusing English a nd American \\'incisor 

. fo r consistency. in this book l usc the names tha t 

Jo11·ed by the asterisk ). 

:CAN 

>OR 

-bac k.* 
,\.indsor 

EN GUSH 

WINDSOR 

NAMES 

High-bac k. comb-bac k 

ac k.* hoop-bac k. Lo11·-bac k, hoop-bac k 

ack. m·al-bac k. 
)\\·-back 

>ack.* bo11·-back Lo11·-back, high hoop-back. 

high stick-back. double bo11-
back.* smoker's high-back. 
high stick-back, lo11· stick-back 

ac k.* capta in's cha ir Lo11· bow-back, smoker's 
bo11·-bac k, libra ry cha ir 

1uous ar m .* Continuous a rm 

ece bo11· and a rm (produced in south11·est 
England , mid-1 800s) 

K k C omb-bac k 

The ~wedi~h Wind~or Tradition 
T he Swedes have their own version of Windsor chairs, pin­

nar. " Pin" is a derivat ive of "spindle." A lthough it seems 

un like ly, it is apparently t rue that Windsors came to 

Sweden from America, not from England. As I recently dis­

covered when I had a chance to exami ne a large number 

of Swedish pin chairs in t he warehouse of the N ordic 

Museum, the turning patterns of t heir 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. 

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. 

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 t he spindles. But the Swedish version has a back­

rest that slouches at a ve ry 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 rura l parts of Sweden's sou th coast, the chairmaking 

t rad ition 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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Pinnar Swedi.1h ll'ind10r rhain rm dl' jin hand ,/edding lo mark!'/. ahoul !he /urn o{ lhe ninelemlh renlu~T 

How TO UsE THIS BooK 
This is a handbook for making post-and-rung and \\'incisor 
chairs . .\ h · approach emphasizes efliciency and accuran·, 
but not speed or production. The processes that I use intn­
\\T'an' crafi. skills, hand tools, and II'Ood as the chair is den·l­
opecl. I enjoY making chairs by hand: one of the goals of 
this book is that 1·ou find the \\·ork enjovable too. 

.\ lv personal interest lies in making a high-qualit\· chair 
that combines comfort. structural integritl·. and pleasing 
appearance. In mY chair shop. I use the best tools. tech­
niques. and materials that I kno\\· or I also tn· to use local 
materials . \ \ 'hile I emplov a !(.·" po\\Tr tools. most of the 
" ·ork stems from the traditional crafi. performed \\·ith sim­
ple hand tools I do not emphasize historic methods using 
period tools. 

I chose chairs for this book based on designs that I e1~01 · 

making. The patterns are not reproductions of specific 
historic chairs. bur 1111· interpretations of traditional stdes. 
The . \ mcrican \\'incisor dra\\·ings. for example. arc close to 
chairs made about 1800. I suggest that I'OU consider the 
designs and measured dra\\·ings as good starting points: for 
instance. scat sizes and shapes can be modified casih-. \\·hile 
leg and backrest angles are more complex the .-\ ppendix 
includes tables that can be used for nwdif\·ing the complex 
kg and spindle angles of \\'incisor chairs). 
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I think of green-1mod chairmaking as a li1ing. gro"·ing 
tradition . and so I hope mu 11·ill consider nothing in this 
book the onh- " ·a,· to do it. .\ !though I hm·c \\Titten this 
book as a complete introduction for n01·ice green-\\·ood 
chairmakers, I expect ad\·anccd amateurs. and t'H'n pro­
fessional chairmakers, to find uscfi.d ideas here . l\ h · 
detailed instructions are intended primarily for beginning 
chairmakers. If 1·ou're experienced at chairmaking. I am 
sure 1·ou do some of this " ·ork difli:remly. (In fact. 1\ ·e 
changed some of 1m· methods 11·hilc m·iting this book. 
There arc many good " ·;n·s to construct these chairs. 

If vou are a no\·ice chairmaker. I suggest 1·ou read 
Chapters 1-.J. then step back in ambition and start out b1· 
making a post-and-rung stool (Chapter I 0) .. \ handsonw 
and useful piece of fi.trniturc, this stool is much easier to 
make than a post-and-rung chair with a bent back. T he 
main difkrence in construction is that the stool consists of 
all 90-dcgree angles. 1d1l'reas the ladder-back chair is 
based on a trapezoid-shaped scat and includes the added 
complexities of the bent back posts and mortised back 
slats .. \ lso. the ladder-back chair requires straighter and 
longer \\'OOd than the stool docs. I r , ·ou're a nm·ice pri­
marih- interested in making \\'incisors. I still rccomnwnd 
making a simpler post-and-rung chair before tackling an 
:\ merican or English \\ 'incisor: both arc quite complex 
anisticalh- and technicallY. 

Chapters 2 to + con·r basic but essential informatim 
tools, setting up a shop. sharpening. and chairmakin 
and \\·oocl preparation . This material is based on 111] 

ence in green \\·ooc[,,·orking for more than rwenry yt 

In Pan 2. I deal in Chapter .) ,,·ith basic riving tee 
In the remainder of Pan 2 and in Pan 3. the ba i1 
ence and tutorial sections. Chapters 6 through 9, l 
\·ou step by step through the making of three sam 
chairs : a t11·o-slat ladder-back post-and-rung chair, 
\\ 'incisor. and an . \ merican bcl\1·-back \\'incisor, all 
I han' taught at C:ountn· \ \ 'orkshops. Chapter 7 fc 
three mt'thods for seating post-and-rung chairs. 

In Chaptt'rs 10 through 17. Pan+, 1uu'll find plaru 
materials lists for a , ·ariet\· of post-and-rung and W 
chairs. 1\ ·e kept the text in these chapters brief, limi 
specific details that distinguish these chairs from rhc 
tutorial chapters. 

Part .5 includes plans for a shm·ing horse. a chairmak 
, ,·orkbench. a spring-pole lathe. and l\1'0 simple WQ()( 

the Appendi.x on desig11ing a chai1~ 1\l' included two 
that can be helpfi.tl in dealing " ·ith boring compounc 
(I kno\\· that some \\·ood\,·orkcrs " ·ill fi"0\\11 on this m 
ical approach. but I im·ite skeptics to trY this system.) 

Four sections or color photographs sho\\· you a Sat 

old and contemporan· chairs that are outstanding 
tions of the project chairs. I hope ,·ou 'II be inspire 
\\·hat has been done in \ ·arious chairmaking tradit 
" ·ill botTo\\· clemenrs or cleri1·e ideas for your own 
making projects. 

Finalh~ as I do \\ith mv students. I must emphasize tl 
importance of saft't\' in the \\"Orkshop. Chairmaking, 
other 1\'00d\\urking. im·oll-es the use of sharp. poten 
dangerous. tools and machinerY . . \ s I m·ite this. I am 
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; of green-1mod chairmaking as a li1·ing, gro11·ing 

o n. a nd so I hope you 11·ill consider nothing in this 

he only 11·ay to do it. Although I hm-c IITitten this 

ts a complete imroduction for no1·ice g ret> n-11·ood 

1akers. l expect ad1·anced amateurs. and en·n pro­

ta l chairmakers, to find useful ideas here . ~l y 

·d instructions are intended primarily for beginning 

1akers. If you're experienced at chairmaking. I am 

) U do some of this 11ork differemk (In fiKt. l'n· 

~d some of my methods 11·hile IITiting this book. 

a re mam· good ll·a,·s to construct these chairs. 

are a no1·ice chairmaker, I suggest 1·o u read 

e rs 1-5. then step back in ambition and stan out bY 

g a post-and-rung stool (Chapter I 0) .. \ handsome 

;eful piece of furniwre, this stool is much easier to 

than a post-and-rung chair 11·ith a bent back. The 

:lifferencc in construction is that the stool co nsists of 

degree angles. 11·hereas the ladder-back chair is 

o n a trapezoid-shaped seat and includes the added 

exiries of the bent back posts and mortised back 

\.lso. the ladder-back chair req uires stra ighter and 

11·ood than the stool docs. If 1·ou'rc a nm·icc pri­

imerested in making \\'inciso rs. I still t-ecomnH'Itd 

g a simpler post-and-rung chair before tackling an 

can or English \\ 'indsor: both are quite complex 

·allY and tech nica llY. 

Chapters 2 to -+ cou·r basic but essemial information on 

tools. setting up a shop. sharpening. and chairmaking \I"OOds 

and ,,·ood preparation. This material is based on my experi­

ence in green 11·ood11·orking for more than t\H'ntY 1·ears. 

In Pan 2. l deal in Chapter .) 11·ith basic ri1 ·ing techniques. 

In the remainder of Pan 2 and in Part 3. the basic refer­

ence and tutorial sect io ns. Chapters 6 through 9, I guide 

1·ou step IJI step through the making of three sample 

chairs: a tll·o-slat ladder-back post-and-rung chair, a stick 

\ \ 'indsor. and an . \ merican bo11·-back \ \ 'indsor. all projects 

I hau' taught at C:ountn· \\'o rkshops. Chapter 7 f(Kuses on 

three methods f(J r seating post-and-rung chairs. 

In Chapters 10 through 17. Pan-+. \ 'OLt'il find plans and 

materials lists lor a , ·ariel\' or post-and-rung and \\'incisor 

chairs. 1\ ·e kept the text in these chapters brief: limited to 

specific details that distinguish these chai rs fi·om those in the 

tutorial chapters. 

Pan 5 includes plans for a shm·ing horse. a cha irmaker's 

11-orkbench. a spring-pole lathe. and l\10 simple 11·ood kilns. In 

the Appendi_-.,: on dcsig11ing a chait: 1\·e included l\1"0 tables 

that can be helpfi.tl in dealing 11·irh boring compound angles. 

I kno11· that some 1\"00clworkers 11·ill fium1 on this mathemat­

ical approach . but I im·ire skeptics to l!Y this sYstem. 

!·our sections of color photographs sho11· you a sampling of 

old and contemporary chairs that are outstanding , ·aria­

tions of the project chairs. I hope you'll be inspired b1· 

11·hat has been done in , ·arious chairmaking traditions and 

11·ill bon·o11· elemems or deri1-c ideas for , ·our own chair­

making projects. 

Finalk as I do 11·irh 1111· students. I must emphasize the 

importance of sakr1· in the 11·orkshop. Chairmaking. like 

other 11·oochmrking. im·oh-es tlw use of sharp. potentially 

dangerous. tools and machinen: As I IITite this. I am taking a 

course of ant ibiotics to combat a staph infCction on my left 

index finger caused by a slight slip of a 1·ery sharp chisel. 

Contrary to what many old-timers ha1·e said. I firmk belie1·e 

that sharp tools are far more dangerous than dull ones. 

Home 11·orkshops are often located in confined. multi­

purpose quarters. t\n excellent safety measure is simply ro 

keep an orderly workshop. Put away tools that are not in 

use. \\'ear eye and ear protection , following recommended 

saf'et\· procedures. ~IOH' hem)· 11·eights (timber or machin­

erY properly. Don't 11·ork with edged tools when you're 

tired. :\l11·ays 11·arch out for the sa fety of 1·isitors or others 

in 1·our 11·orkshop. 

c\ fC11 other sakt~· tips to keep in mind for any \\·ood,,·ork­

ing shop: 

• Do not rush . I find I accomplish my best work whe n I 

aim lor stead,·. thoughtful progress. 

• i\Iany 1\'00d finishes are haza rdous. Rags soaked with 

linseed o il or tung oi l can spontaneousk combust as 

they dry. Other finishes release roxie fumes during 

application and drYing. (Read labels. 

• \ \ 'ood dust generated 11·hcn making shm-cd chairs is 

much less noxious than the dust created in a shop that 

uses production sanding equipment. But most cha irs 

require some sanding. ~ l icroscopic 1\'0od-dust particles 

arc no11· oflic ia ll y rated as carcinogenic. \\'hen sanding, 

11·ear a properly fitted dust mask. 

• ~lake small mistakes. This bit of ad1·icc may seem ob,·i­

ous. but I think it is an essential clement of woodshop 

11·isdom . Small mistakes are much easier to correc t than 

major errors. 11·hich can lead to disasters. 

Finalk haH' f'un! 
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H Chairmaker'~ Toolkit 

I he \\"Orkshop I describe here is a hybrid o r m\· pe r­
sonal shop a nd th e f~1 c ilit,. Country \\'orkshops cl a~scs 
usc. a \\T II-equtppccl b ut no t elaborate cha trma ker s 

, ,·o rkshop tha t com bines trad itiona l a nd comemporan· 
tools a nd equipmem fo r ma king post-a nd-rung a nd 
\ \ .incisor cha irs. If vo u're ma king cha irs one a t a ti me, 
o r in sma ll ba tches. you ,,·on\ req uire a la rge ,,·o rk a rea. 
.\ I v persona l shop space is 9 by 
28 ke t. a nd 1\ ·c \\"O rkecl in 
sma lle r places ,,·ith fe,,· problems. 
It's a lso nice to haw a n o utdoor 
area fo r sp litting logs. and a 
separa te a rea fo r sto ring ,,·oocl . 

C:ha irma king cquipmem and 
tools ofien d ille r from those used 
for making most o ther kinds o r 
furnitu re. a lthough \\"incisors and 
post-and-rung cha irs call fo r most 
o f" the same tools. Finding spe­
c ia lt,· hand tools fo r cha irmaking 
can be a cha llenge. Some tools 
d iscontinued b,-manuf~Klllrcrs a 
hundred yea rs ago han' become 

collectors· treasures. and mass- --
marketed ha nd tools can be or 
poor q ua lit\· o r inappropria te. But 
if" , -ou ·rc go ing to enj O\· ,,·o rking 
,,·oocl ,,·ith ha nd too ls. , -ou need 

good ones properly clcsignccl. 
manuf~t c turecl . and sharpened . 
You can ma ke some of" th ese 
vo urself: a nd fo r no t much 
expense. (I include deta ils on h()\\' 
to make se, ·era l cha ir making too ls 
in this chapter, and in Pan S I 
expla in hO\,. to make a shm·ing 
horse. cha irmaker·s ,,·o rkbcnch. 
kiln, a nd spring-pole lathe.) 

.1/r rfp,(~njor a rhairmakn \ ztwkhmrh. 
T hr l'ilf Oil thr rz~ht n·/11 hold a rhair 
1m / brtwrm thr tn·i11 _,nn ' ·'· whirh arp 
:!R i11rht.1 011 rmtn: 

WORK AND STORAGE SPACES 
.\ !tho ugh it's not a necessi tv. yo u' ll apprec ia te hm·ing a 
sturcl\· ,,·orkbench . outlined ,,·ith a t least one good . strong 
\ ·ise. f \ ·L' made and used a \·ariety o f" \\·orkbenches d uring 
the past t\H' Iltv n·a rs. \\ 'hi le a la rge. European-style 
joiner 's bench is impress in-, 1\ ·e come to realize tha t it 's 
no t idea l fo r cha irma king. I no,,· prekr a much sma ller 

wo rkbench m\· ne,,·est is only 2 feet wide and 4 
(sec Chapter 19). Because I want to be able to wo 
aro und a ll sides o f" a cha ir ,,·ithout moving it, I've 
m y ,,·o rkbench to be positioned se,·eral fee t from 
.\I y nc,,· ,,·o rkbcnch can be bolted to the hop flo 
it can't mo, ·e when I'm aggrcssi,·cly inshaving or 
ing the scat o f" a \\'inciso r cha ir. l\ ·e also chosen t 
a tool well: l 'cl ra the r be able to use the full width 
wo rkbench a nd hm·c a fl a t surface when I'm wor 
cha ir assc mbh- or finishing. 

I ge nera llv use a shm·ing horse to hold wood for 
,,·irh a clr;m ·knife a nd spokeshan· (see Chapter 18 
c ia lh- fo r most cl rm,-kn ift' ,,·ork, a shm·ing horse is 
mo re com ·enient tha n a , ·isc . . -\ Jo,,·, hop-made bf 
has a \'l'l'tica l S\\·inging cla mp operated by foot. 
traditio nal shm·ing-horse constructions are the \ 
Germa n "dumb head '' and the Enrrlish "bodger' 
I prekr th e dumb-head shaving horse, which has 
swinging unit ,,·ith cla mping j aws on either side o 
head . The ba dger 's shm·ing horse consist of a fr 
th a t straddles th e lo\\· bench and ,,·ork platform· 
be sha\-ecl is inse rted beneath th e jaw, which al o . 
a cross-brace. Both styles pe rfo rm the same func 

Fo r axe ,,·o rk. \"O Lt'il need a la rge ha rdwood hewi!l 
in th e shop o r \\"Ork ya rd. Since you ·11 often be t:ri 

\·a lua ble piece o r equipment \\'ith a n axe, whjch 
to kee p \Try sha rp, when yo u're not using it you 
conT th e stump top ,,·ith a sha llow itwerted box tl 
o il' d in a nd g rit. This is impon am because it's qu 
ura l to rest one ·s foo t on o r to stand on a convenit 
slUm p a nd shoes carry g r it. 

You sho uld han· a sepa ra te ,,·ork area for grindin1 
sha rpening. Sharpening is a messy process, and gJ 

produces minute meta llic pa rticles that should be 
;m·ay fi·om ,·o ur ,,·o rkbench. You ' II a lso appreciat( 
a sink a nd running \\·:n e r nea rby. fo r \\'ashing han 
tending \\'a te r stones. Yo u can put a dedicated he 
,,·o rkbench toge th er using 2 by -1-s, screws, and cot 
tio n-grade lumber. The bench surface should be I 
enough to mount a mac hinist's \·ise and a grinder. 
eno ugh roo m left fo r ho ning a nd other handwork 
to include shch-i ng a nd sn-c ra l electric receptacle! 
cas\· reach . 

You a lso need a place to d ry \\'OOd. so that the m< 
content o f" cha ir pa n s is relat in ·ly correct before ) 
putting them togeth er. If' Your output is low, you< 
rack a boH' a fi.trn ace o r ma ke space behind a WO( 

If yo u need to speed up the process. a simple kiln 
(see Cha pte r 20 ). 

H O\,. you light your ,,·o rk a rea is important. I prel 
ura l light, , ,·ith ,,·indo,,·s th a t I can a lso open for\ 
tion . 0 \·crhcad flu orescent lights do a good job ol 
prO\·id ing genera l. n ·en lighting ,,·hen the sun in' 
Fo r task lighting, incandescent mac hinist's lamps: 
fixtures on fl exible a rms a rc HTY useful. Directior 



maker\ Toolkit 
RK AND STORAGE SPACES 
tgh it"s not a necessity, you'll apprec iate hm·ing a 

workbench, outfi tted " ·ith a t least one good, strong 

1·e made and used a Yariety of " ·orkbenches during 

>t twenty years. \\'hile a la rge. European-style 

>bench is impress i,·e, l \ -c come to realize that it 's 

:a! for cha irmaking. l no\\· prefer a much smaller 

\\'orkbench my ne\\'eSt is only 2 feet wide a nd + fee t long 
(see Chapter 19). Because I ,,·a nt to be able to \\'ork 

a round a ll sides of a cha ir ,,·ithou t mO\·ing it. l \ ·e designed 

my " ·orkbench to be positioned se1-cra l feet from any \\·a ll. 

:\ly ne" · " ·orkbench can be bolted to the shop fl oo r, so tha t 
it can't mO\·e when I'm aggressiwly insha, ·ing or dra\\'knif~ 

ing the seat of a \\'inciso r chair. l \ ·e a lso chosen to fo rego 

a tool \\·e ll: l 'd ra ther be able to use the full \\'idth of the 

" ·orkbench and haw a flat surface " ·hen I' m working on 

chair asse mblY or fini shing. 

l general\\· use a shm·ing horse to hold " ·ood for shap ing 
" ·ith a dr;m·knik and spokcshm·e (see Chapter 18) espe­

cia llY for most dra\\-knif(- " ·ork. a shm·ing horse is much 

more conYenient tha n a , ·ise. A lo\\·. shop-made bench. it 

has a 1·enical s\\·inging clamp ope rated lJ\" foot. The t\\·o 

traditional shm·ing-horse constructions are the S"·iss­

Cerman '"dumb head" and the English "badger's"" bench. 

l prelcr th e dumb-head shm·ing horse, " ·hich has a central 

s\\·inging unit ,,·ith clamping ja\\·s on e ither side of the 
head . The badger's shm·ing horse consists of a frame,, ·ork 

that straddles the 10\,. bench a nd " ·ork platform: \\'Ood to 
be shm·ed is inse rt ed beneath the ja\\·. " ·hich also sern·s as 

a cross-brace. Both styles perform the same fi.1nction. 

Fo r axe " ·ork. you'll need a large hard\\ood he\\·ing stump 
in the shop or " ·ork yard. Since , ·ou "ll ofien be striking this 

, ·aluablc piece of equipment ,,·ith an axe, " ·hich you \\·a nt 

to keep \"Cn· sharp, \\'hen you're not using it you should 

cO\·er the stump top " ·ith a shallo\\' inn' rted box to keep 

o il" dirt and grit. This is important because it 's quite nat­

ural to rest one ·s foot on or to stand on a conn·nicnt log 

stump and shoes carry grit. 

You should hm·e a sepa rate 1w rk a rea for grinding a nd 

sharpening. Sharpening is a mess\" process. and grinding 

produces minute meta llic particles that should be kept 

a\\·a \· fi·om your " ·orkbench. You'll also apprec iate hm·ing 

a sink and runn ing \\'aler nea rb, ·. for \\·ashing ha nds and 

lending " ·ater sto nes. Yo u can put a dedica ted sharpening 
" ·orkbench toge ther using 2 by -1-s, scre\\·s, and construc­

tion-grade lumber. The bench surface should be large 

enough to moum a machinist's , ·ise and a grinder. " ·ith 

enough room left fo r ho ning a nd other ha nd\\·ork. Be su re 

to include shch-ing a nd sen' ra l electric receptacles " ·ithin 

easY reach. 

You also need a place to dry " ·ood . so tha t the moisture 

content of cha ir pa rts is rcla tiwly co rrect befo re you start 

putting them together. If" your output is lo\\', , ·ou can rig a 

rack abon· a fi.trna ce or make space behind a \\"OOdst O\T. 

If \ "O U need to speed up the process. a simple kiln helps 

(see Chapter 20 ). 

Ho" · you light your " ·ork a rea is importa nt. I prckr nat­

ural light. " ·ith " ·indo\\·s tha t l can a lso open for \Tntila­
tion . o,·e rhead flu orescent lights do a good j ob of 

prO\·iding ge nera l. en·n lighting " ·hen the sun isn't shining. 

Fo r task lighting. incandescent machinist's lamps a nd other 

fixture s on flexible arms arc 1-cry usefi.d . Directiona l light-

. I Zug Stu hi (/m/1 hl'llt"h). a Sll ·i." -,!r/1' ,hm·ing lum r 

ing " ·orks \\·ell lcJ r prm·id ing a lo\\·-angled. ra king light. 

" ·hich yo u' ll appreciate " ·hen shap ing ro und \\"ork at the 

lath <" o r shm·ing horse. or exa mining a n edge that ~ ·ou 're 

sharpening. 

About too l storage. I keep tools l seldom usc on o\·erhead 

sheh-es. eas,· to ge t to but out o f" the " ·ay. I keep my cha ir­

making tools in a ro ll ing cabinet \\"ith lots or dra\\"ers. 

:\l ine is a proli:ss io nal mechanic's tool cabinet, but you can 

make something similar fi ·01n " ·ood . La rge tools tha t don't 

easily lit in a too lbox should han· edge guards to protect 
the too l. , ·ourse lf: and shop 1·isitors. Edge guards need to 

lit \\Tll and be eas\· to ta ke on and off I like leather gua rds 

" ·ith snap tabs fo r closures. but ef1ec tiiT guards can be 
made fi·om mam· materials. Sec tions of" an old hose make 

fine guards lo r axes a nd dr<m-kni1·es. You can a lso make 

guards fiu m C<lll\·as, ca rdboard. and e1·en \\'ood . 
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TOOLS FOR LOGGING, 

SPLiniNG, AND RIVING 
Since oTeen 11·oocl11·orkino· bco·ins 11·ith a loo· 1·ou'll need b ,::-, t"J b,. 

special tools to cut and mm-c these big fdlo11·s. :\ saturated 

oak log can 11-cigh ncarh- 90 pounds per cubic foot. :\ log 

18 inches in diameter at the butt end and I :Z f(Tt long 

could measure I+ cubic ket, depending on the taper 

to\\·arclthe small encl. This log 11·ill 11·eigh about I ,:ZOO 

pounds. That's a lot or \Ieight to deal llith. Safety note: 
You need to be extremely careful whenever mov­
ing, cutting, or splitting large logs. 

Crosscut and Chain Saws 
The first tool 1·ou'll need is a sa11· for cutting logs. Tochtl 

most logs are cut 11·ith a chain s;111·. but 1·ou can usc an olcl­
filshionecl t11·o-person crosscut sa~1 · or cn·n the smaller one­

perso n n·rsions .. \ t11·o-pcrson crosscut sa~1 · is a pleasure to 

use. if it's a good one. properly sharpened. The nnHT 

t11·o-person crosscuts that 1\-e tried arc inkrior to the bet­

ter old sa~1 ·s. Look for an o ld sa11· 11 ith a crescent. tapered­

ground blade. (This means that the sa11· teeth are thicker 

than the back or the blade, and that the thickness milling 
follo,,·s the curn· of the teeth: onh- the best crosscut sm,·s 
11·etT made this ,,-aY.) 

Crossc ut sail'S combine tl\"0 t\l)('S or teeth in a repeated 

pattern. Condition and sharpening seem to be more 
important than the specific tooth pattern (for complete 

details on sharpening a t11·o-pcrson sa~1 ·. see \\ 'arrcn 

:\Iiller's Cro.\.\Cl/1 Sml' .\fallltal in the BibliographY). :\ !though 

I 0\1"11 sn-c ral or these Sail'S. I usc them mostlY for teaching 
and demonstrations. In real life I almost afl,·a\·s usc a 

chain sm1· to cut logs. 

.I dwin llllt' and a hard hal/hal combint1 fl'l' and ear jlmlnlion . . I can/ 

hook lmn' agai11.1llht /ole h111. 1111'd lo haulzt'NZi;~'·'· glut.,. and a halchfl. 
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f >lg .ljililling loo/,. \cit to rig-ht: awl hook. R-j!Ound ,fu(i;f hammn: lzco 

com·mtionaf .,lftfz,·t~i;f.l. na!TOit'-anglf .1/arling ll'frZi;f. glut. lwlthfl 

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. Second. select a 

small-engine shop that 1·ou can trust for ad1·icc and sctYicc. 

There arc a number of excellent chain-sa\\· manu!itCturcrs. 

:\1·o id the smallest sa11·s ofkred bY mam· makers, 11·hich arc 

gcneralh- cheap consumlT-graclc 11·eekencl tools. l·or general 

USC. select a chain Sa\1' \l'ith an engine displacement of 3 tO 

3-1 /:Z cubic inches. This sa~1· 11·il! hm·e enough po11Tr to cut 

through a tii'CntY-four-inch oak, and yet 11·ill not be expcn­

sin· or too healY to catTY in the 11·oods. After deciding on 
the make and model, select the bar length for the chain. :\ 

3-cubic-inch engine can handle a 16- to :ZO-inch bar. 

I also use an electric chain sm1· in and around the shop 

for cutting logs and split bolts to length. It's comparatil·ch­

quict and HTI' reliable. afl,·al·s starting in e1-cn the coldest 
11·cather. 

Wedges and Sledge Hammers 
Cheap plastic II edges are n·ry useful for telling and some 

crossc utting tasks. !;or splitting logs 1·ou need se1·cral steel 

11·edges. Along ll'ith am· other tools 1·ou take into the II"Oocls 

(like a maul and an axe). paim these reel or bright blue, so 

the1· 1mn 't get lost. :\ flat. natT0\1·-anglc 11·eclge 11·orks espe­

cial~\- ll·cll for starting a split. I pound steel 11·eclgcs 11·ith a 

sledge hammer: 11·hich is much more em·ctil·e than using a 

11·ooclen mauL :\n 8-pouncl sledge is a good 11·eight. If YOU 
sm1· the handle dom1 to :Z+ inches, it 11·il! be much easier to 

11·iclcl for this kind of 11·ork. Safety note: Be sure to wear 
safety glasses when striking steel against steel. 

You also ncecltii 'O or three large II"Ooclen 11-cdgcs. called 

gluts. These mu make 1·ourself; fi·om harclll·ood saplings or 

e1·en old harclll·ood timber. You'll need a II'Oodcn maul for 

striking a fi·oe, or the back of a polled axe. 1dwn it's used 
as a 11·eclge. 

Axes 
You 11·ill need a 11·oocls axe 11·hcn splining a log w 

11·eclgcs and gluts. either a short-handled hatchet 

larger polled axe .. \ polled axe has a single blade 

surlitcc abm-c the en·. Double-bit axes have great 
but thn· are dangerous. so I seldom use one. An; 

during splitting should be fi1 it-h- sharp. An ordina 
head 11·ith s1·nmwtrical ben·ls 11·orks fine. 

ffiakin~ 
Y ou can make gluts, mauls, and froe clubs fr< 
use hickory, oak, or dogwood. 

A glut is an oversized wooden wedge, used t< 
point where steel wedges are effective. Gluts 
working end of a glut with a hatchet and then 
be about 30 degrees, and the splitting edge a! 
end should have a chamfer around the perim 

Froe clubs and other mauls (used to strike gh 
a polled axe) can be made from a sapling 
Saplings are easier, because using a root node 
very irregular grain and cleaning away a lot of 1 

then, you can expect some damage to edge~ 
However, from a dogwood root node you car 
indestructib le club or maul. 

If you're using a sapling or limb, look for a st 
clear section for the handle and a knotty sectl 
area. It 's easier to shape a longer piece, so ere 
or limb a foot longer than the length for the 
the green wood dries, splits known as checks 
ends. After drying, the checked ends can be! 

The blank for a froe club starts out 30 inches Ion 
(dry) handle should be about 12 to 15 inche 
inches in diameter. You can form the froe club 
ways (b). You can rough it out with an axe and 1 

a drawknife (as for the gluts). Or you can saws 
the handle area, and then split off the waste w 
section to the handle. (If the head section ends 
sition area; you want maximum pounding forcE 

I like the finished, dry head of a froe club to I 

I suggest making several gluts and a pair of fr, 
wood tools quite quickly, the extra gluts and< 

Mauls for striking polled axes are made exact 
my favorite maul-made from a dogwood ro' 
it for nearly twenty years. 



'ling tools. left to right: cant hook. 8-jJound ,/e~l',e hanunn /Zt 'O 

mallteel u·edge,, narrou·-angle .1tarling ll'ff{!',e. glut. ha/(hel 

r note: If you're ready to buy a chain saw, 

u-e two recommendations. First, realize that 

s aws are very dangerous tools; learning and 

ring the manufacturer's safety rules is imper­

Read the manual that comes with your s aw, 

b.en follow the instructions . Second. se lect a 

~ngine shop tha t you can trust fo r acl, ·ice and se tYice. 

are a number of excellent cha in-sm\· manu E1cturers. 

the smallest sm\·s ofkrecl by ma m· ma kers. \\·hich a re 

lh- cheap consumer-g rade \\·ee kencl tools. Fo r gennal 

leer a cha in Sa\\ . \\·ith an engine clisplan·ment o f' 3 to 

cubic inches. This sm\· \\·ill hm·e enough po\HT to cut 

;h a t\\·enry-fo ur-inch oa k. and \·et \\·ill no t be expe n-

too heaYY to carry in the \\'Oocls . . \ fler dec iding on 

tke and model. select the ba r length fo r the cha in .. \ 

c-inch engi ne can handle a 16- to 20-inch ba r. 

use a n electric cha in sm\· in and a roun d the shop 

:ring logs and split bolts to length . It 's com para tin· h­

mcl \·en· relia ble. ah\·ays sta rting in en·n the coldest 

~ r. 

lges and Sledge Hammers 
plastic \\·edges a re w r: · useful for felling and some 

ttting tasks. Fo r splitting logs you need senTal steel 

3 .• \long \\·ith any o ther tools you take into the \\·oocls 

maul and an a \:e). pa int these red or bright blue. so 

on 't get lost. .-\ fla t. narrm\·-angle \H·clge \\·orks espe­

\·ell fo r start ing a split. I pound steel \\·edges \\·irh a 

hammer. \\·hich is much more eflt·ct iH· th an using a 

n maul. An 8-pound sledge is a good we ight. If' you 

e handle clmm to 2+ inches. it \\·ill be much easier to 

or this kind of \\u rk. Safety note: Be sure to wear 

r glasses when striking s teel against steel. 

so need t\\'O o r three la rge \\'Ooclen \\Tclgcs, called 

These , ·ou make , ·ourse lC f'rom ha rcl\\·oocl saplings o r 

lei harcl\\·oocl ti m ber. You'll need a \\·ooclcn ma ul f(J r 

~a froe. or the back o f' a po lled axe. \dlt' n it 's used 

ed~e. 

Axes 
You \\·ill need a \\'Oocls axe \\·hen splitting a log \\·ith 

\\·edges and g luts. e ither a shon-ha ncllecl ha tchet o r a 

la rgn polled axe .. \ po lled axe has a single blade a nd a fl a t 

surfitce a bon· th e l'H'. Double-bit axes han· g rea t ba la nce. 

but th eY a rc da ngerous. so I se ldom use one .. \ n axe used 

during splitting should be fit irh- sharp . . \ n o rdin a rY axe 

head \\·ith s\·mmctrica l bcn· ls \\·o rks line. 

Hooks and Tongs 
PeaH·ys and cant hooks a re used to ro ll and lenT 

hem:· logs. The diffe rence be t\\·ee n these t\\·o tools 

is a t the working encl . :\ peawy has a po inted spike: 

a cant hook has a sm a ll rO\\. o f teeth perpendicula r 

to the ha ndle. Old-time logge rs seem to prefi:· r one 

or the o ther. I like using a sho rt cant hook (2 fe et) 

a nd a heliy pem·ey (+to 5 lee r). 

H a nd tongs that resemble th e o ld icema n's carriers. 

o r huge icc-cube tongs. a rc \·e n · use ful lo r carrying 

logs and split \\·ood a bout {) to I 0 inches in diame­

ter a nd + to 8 l'cct long. To ngs a re especia lly hclpf'ul 

if' Hl u sto re g ree n \\·oocl undcn\·ater. You ca n o rder 

th em f'rom a cha in-sa\\. shop. 

ffiakin~ Glut~, ffiauh, and Froe Club~ 
Y ou can make gluts, mauls, and froe clubs from straight limbs or saplings of any heavy hardwood species. I 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 

work ing end of a glut with a hatchet and then finish it with a drawkni fe. The enclosed ang le of the wedge bevels should 

be about 30 degrees, and the spli tt ing edge about 60 degrees. To prevent its early destruction from pounding, the head 

end should have a chamfer around t he 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 o f 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 hand le and a knotty sect ion 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 d ries, splits known as checks will form at both 

ends. After drying, the checked ends can be sawed off. 

The blank for a froe club starts out 30 inches long (a) The finished 

(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 

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

a 

c 

Steps in making a froe club: a, Select a sapling 3 to 4 
inches in diameter, about 30 inches long . Knots at one 
end help to prevent splitting during use; b, shape han­
dle, smooth the head area, and coat ends to minimize 
checking during drying; c, after drying, saw oH checked 
ends-finish length is about 20 inches. 

t he handle area, and then split off t he 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 ang le, the forces from pounding wil l concentrate at the tran­

sition area; you want maximum pounding force transmitted to the section that actually strikes the froe.) 

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

I suggest making several glut s and a pair of froe clubs at one time, using green wood. Since you'll use up these green­

wood tools quite quickly, t he 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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h ot. ll'ilhji-oe duh madejimn a hirkorr l(ljJ/ing 

Froes 
Ri,·ing is a comrolled method ol' splitting \\"OOd \\·ith hand 
tools. You rin' out parts as close as you clare to the actual size 
ol' , ·our chair parts. For ri,·ing you need a fi·oe and a fiue 
club (see the sidebar "" \laking Gluts. \l auls. and Froe 
Clubs" . The fiue is a splitting tool that consists ol' a straight 
double-ben'! blade " ·ith a perpendicular round " ·ooden han­
dle secured at one end by a krrule (a metal ring). :-\ good­
sized froe for chairmaking has a blade I 0 to I 2 inches long. 
and a handle that extends 12 to 16 inches abon' the krrule. 

You can sometimes find old fi·oes at places that sell antique 
tools. a lthough most used !'roes are beaten up pretty badly. 
and mam· \\'ere not made HTY carefu lly to begin " ·ith. The 
details ol' design and tuning fix en·n a tool this simple 
make the difkrence bet\H'Cil mediocrity and cflic icncY. 
OccasionallY. a nice old fiuc does sho\\· up: buY it. 

The fi ·oe I usc has sn·cral refinements. The enclosed blade 
angle at the edge is about 3.) degrees .. \ smooth transition 
is ground betm:'en the bcn'ls and the sides of the blade. 
The blade is thick in \\·idth and short in depth compared 
to most older fi·oes. stubby proportions that increase len-r­
age. Blacksmith-made fi·Ol·s han· a forged ferrule. " ·hich is 
seldom really round. I prefer a krrule made ol' a length ol' 
steel tubing, " ·eldecl to the blade. (The ad,·antage ol' using 
a tubing ferrule is that it's trulY round, making it easY to 
properly fit a tight handle. L"sing tubing also means the 
fe rrule can be deeper than the " ·idth of the blade. \\·hich 
helps to keep the handle in its socket.) Regular mild steel is 
adequate for fi·oe blades, " ·hich arc not heat treated. 

Other Riving Equipment 
Ri,·ing equ ipmem can include a homemade brake, used to 
secure four-to-si.x-foot pieces of \\'OOd that are a\\-k\\·arcl to 
split. :\ basic brake consists of a forked tree trunk supported 
abo,·e ground le\ ·e l by a pair of opposing poles slipped 
bct\H'en the branches of the fork. :\ brake is not a necessity. 
but it does make ri,·ing big stuff more manageable. 

To complete the ri, ·ing kit you'll need a hatchet. a pencil. 
and a f(.·" · common measuring tools. You'll use the hatchet 
to scn'r connecting cross fibns during the \\'edging stage 
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of splitting. and sometimes to hn,· off din,· bark. Pencils 
are required for marking out sm,· cuts and ri,·ing cli,·isions. 
\\ 'atcr-soluble pencils mark nicely on \\Tt " ·oocl. You'll 
need a tape measure or a folding rule . :-\ 6-inch pocket 
ruler is handy for figuring out \\'here to dra\\· splitting lines. 
.\ t times 1\-c usc straight-leg di, ·idcrs to mark ofT en·n­
\\'iclth cl i, ·isions on the end of a really large log. 

TooLs FOR SHAVING WooD 
:\ good clr;m·knik and spokeshaH' arc necessities. En·n if' 
you turn your chair parts at a lathe. a dr;m·knife " ·ill be 
usef'ul to prepare turning stock by shm·ing it into an octago­
nal section. and for shaping other parts. such as back slats. 

Drawknife 
The efliciency and control that can be achin·ed \lith a draw­
knik are the result of the tool's geomeliY the nm handles at 
right angles to the length of' the blade. You can pull a clr;m ·­
knifi..· " ·ith considerable force and still control the blade for 
exacting cuts and delicate " ·ork. Skillfi.il usc comes fi·om prac­
tice and from ha\ing a dr;m-knifi' that is properlY sharpened. 

Or;m-k.niH'S arc made " ·ith blades in \·arious shapes and sizes. 
Black lengths range fi ·01n + to () inches for fine detailing \\Ork 
to 2+ inches for debarking logs. ' l 'he blade maY be flat and 
straight, cwYed (as , ·ie\\·ed fium abon·). or bm,·ecl (as , ·ic\H'd 
fi·om the edge). ProperlY sharpened. a flat , straight blade is 
dlicient for most dr;m-knif(: \HJrk and is much easier to 
sharpen than a cwYed or bmH·d black. \lost pre t\\·cnticth­
n·mun· clnm'k.niH's " ·ere handmade and han' CUIYccl blades. 
Old dr;l\d;.ni,·es " ·ere made ,,·ith CUIYcd blades mainlY 
because the shape is much easier for a blacksmith to forge. 

\lost dnm-k.nift· blades arc flat on one side. \\ith a bcH·I on the 
othe1: . \ !though some experts may disagree, I find that a clra\\·­
knif(: can be efliciently used " ·ith the be\l·lup or dmm. It all 
depends on edge geometr~: sharpening. hancUe angles. and 
" ·hat You arc doing. I suggest buying a dnm-k11ifc " ·ith a llat. 

(.hairmaf..n· ·, rlrml'knire.,. The rlrml'knijr ~t·ith a ,/rruj;ht.jlat blade i, rnmn­
lllt'luinljiJr gmeral 11 II'. 

straight blade. These \\"LTC commonh· m·ailable in h< 
stores until about 1970 nm,· HJU need to search USt 

shops and garage sales f(Jr them. Blades can be 8 or 
length doesn't seem to make anY clifkrence for most 

Specialized dra\\·knin·s " ·ith bom.'cl blades, a con: 
sonH"t imcs fiJL111cl in old hand-forged clrawknive, 
f(Jr sha,·ing flat areas. such as post-and-rung cha.ll 
good tool fin a chairmakn to 0\\"11. 

lnshave 
' I tJ hollm,· the concan· suditlT of \\ 'incisor seats (afte 
roughing out \H)rk. done ''ith a hollm,ing adze), ym 
inshaH'. a clr<l\dmift- " ·ith the blade forged into aU-! 

The inshmT I prefer has handles angled upward 1 
I :):) degrees fium the plane formed by the blade, 
the more common handles set at right angles to cl 
The high handles make the inshan· harder to cor 
you get the knack of' using the tool. but I found a 
" ·ith right-angled handles barked m\· knuckles wb 
any but the most shallm,· shm·ings. 

Spokeshaves 
Spokeshan·s arc mutant hand plam's ,,·ith \·ery ho1 
\\ith handles that protrude on both sides. and their 
geometries are simi lar. T he flat steel blade, supportt 
a fi·og. is held in place b' a simple chip breaker hel< 
,,·ith a thumbscrn,· or a central sere\\· flanked by t\1 

acljustnu·nt scn·"·s. You'll usualk use a spokeshave; 
clra\\-knif(: \\urk to take fine. controllecl-thickne cu 
regulate the depth of cut cxank as YOU do \\ith a h 
Spoh·shan·s arc made in mam· 'it\·les. " ·ith ,·ariou 
configurations and black depth setting sYstems. 

\ \ 'oodcn-bock spokeshan·s. the oldest style, use a 
has t\\·o tangs bent at right angles to the cutting e' 
i\l ortisedt hrough the " ·oodcn bock, the tangs are 
place by li·inion or threaded adjusting nuts. The; 
of' a \\"OOdl' lt-bod\· spokcshaH' lies in the extreme[ 
ting angle or its blade. usdi.d \\·hen shm·ing highly 
wood or the end grain or hard"·oocls. One proble 
\\·ooclcn-boch- spokeshmTs especially ,,·hen used 
cdindrical stock is that the sole wears into a hoU 
figuration. This results in an enlarged and irregul< 
ope ning. " ·hich can oflset the ackantagc of havin! 
cutting angle. (One n·medY is to inlay a brass sole 
in ii·olll or the throat opening.) 

An iron-bod\· spokeshan· " ·ith a llat sole (and mat 
straight blade) is excellent f(Jr general " ·ork. While 
castings can be pot iron o r malleable iron , it 's war 
ing the ft.·" · extra dollars for malleable iron; a pot­
spokcshmT can break if' it 's dropped. :\[ost new Sf 
" ·ill \mrk quite nicelY afin You\·c sharpened therr 
tUIH'-up \\·hich can include a higher-quality rep!: 
blade spokeshan's can be used for \·ery impre j, 

The single thumbscn·,,· models are more difficult 



ting. and sometimes to he\\· off dirty bark. Pencils 

uired for marking out sm1· cuts and ri1·ing cli1·isions. 

;oluble pencils mark nicely on 11·et 11·ood. You'll 

tape measure o r a folding rule. :-\ 6-inch pocket 

handy for figuring out 11·here to clrm1· splitting lines. 

:s I\·e use stra ight-leg diYiders to mark ofr nTn-

liYisions on the end of a really large log. 

LS FOR SHAVING WOOD 
I drawknife a nd spokesha1·e a re necessities. En·n if 

·n your chair part a t a lathe, a dra11·knife will be 

o prepare turning stock by sha1·ing it into an octago­

tion. and for shaping other parts. such as back slats. 

vknife 
iciency and control that can be achie1·ecl ,,·ith a clraw­

·e the result of the tool's geomet~· the two handles at 

1gles to the length of the blade. You can pull a dr;m·­

ith considerable force and still control the blade for 

g cuts and delicate \\·ork. Skillfi.tl use comes fi·om prac­

i from ha1ing a clrm,·knife that is proper!~ - sharpened . 

1i1·es are made \\ith blades in 1·arious shapes and sizes. 

~ ngths range from +to 6 inches for fine detailing mn-k 

1ches for debarking logs. The blade mm· be flat and 

. cun ·ecl (as 1 ie11·ed fi·om abm·e). or bm,·ed (as 1·ie1H'cl 

.e edge). Properly sharpened , a flat. straight blade is 
t for most drawknift· \\'Ork and is much easier to 

1 than a CUIYed or bowed blade. :\lost pre t\\·emieth­

. drawk.ni1·es 11·ere handmade and han' cunrd blades. 

ndmi1·es " ·ere made 11ith cun·ed blades mainh-

: the shape is much easier for a blacksmith to forge. 

rawk.niJe blades are flat on one side. 11·ith a beH·I on the 

llthough some experts may disagree, I find that a clr<l\\·-

11 be efficiently used "ith the be1·el up or dmm. It all 

s on edge geometr:: sharpening, handle angles, and 

>u are doing. I suggest bu)ing a dra\\'knil'e 11ith a flat. 

~,,-, drm,·kni;·e, . The drmdllljr with a 'lra(l!,hi . .Jlal hladt• ;, rerom­

>r general file. 

straight blade. These \\'CIT common!~ - m·ailable in ha rcl11·are 

stores until about 1970 n011· you need to search used-tool 

shops and garage sales f()r them. Blades can be 8 or I 0 inches: 

length doesn't seem to make any difkrence for most work. 

Specialized dr;m·knin·s ,,·ith bc)\\Tcl blades. a configuration 

sometimes found in old hand-forged clnmlnin·s, arc used 

for shm·ing flat areas. such as post-and-rung chair slats a 

good tool for a chairmakcr to O\\·n. 

lnshave 
·I() hoUm, the concan· surbcc of \ \ 'indsor scats (after the initial 

roughing out \\'Oil. clone 11ith a hollm1ing adze). 1mdlnccd an 

inshmr. a dr<l\\lnif(· ,,·ith the black forged imo a C -shape. 

The inshan· I prekr has handles angled up11·ard to about 

I :r'i degrees li·01n the plane li:mm·d by the blade, instead of 

the more common handles se t at right angles to the bb1dc. 

The high handles make the inshan· harder to control until 

you ge t the knack of using the tool. but I louncl an inshan· 

11·ith right-angled handles barked mY knuckles 1dll'n I took 

am· but the most shall()\\' shm·ings. 

Spokeshaves 
Spokeshan·s are mutalll hand planes " ·ith H'IY short solt·s and 

,,·ith handles that protrude on both sides, and their 1mrking 

geometries are similar. T he flat steel blade. supported b1· 

a fi·og. is held in place b1· a simple chip breaker held li1st 

" ·ith a thumbscn:\\· or a ccmral scre1,. flanked b1· l\\'0 depth­

adjustment S(Tl'\,·s. You'll usualh- use a spokeshan· afier 

dnl\\·knif(.· 1mrk to take fine. controlled-thickness cuts 1·ou 

regulate the depth of Clll exactlY as ~'OLI do \\·ith a hand plane. 

SpokcshaH's arc made in mam· stYles. \\·ith 1·arious blade /sok 

configurations and blade depth setting S\·stcms. 

\\.ooden-body spokcshaH'S. the oldest stYle. usc a black that 

has t\\·o tangs bent at right angles to the cutting edge. 

:\I onised through the \\·oodcn bock, the tangs arc held in 

place by fi·inion or threaded acUusting nuts. T he ad\'<llllagc 

of' a 11·ooden-boch- spokeshan· lies in the extrcnwh- lo"· rut­

ting angle of' its black. usdi.d ,,-hen sha1·ing highly figured 

\\'OOd or the end grain or hardi\'OOds. One problem \\'ith 

11·oodcn-body spokeshan·s cspccialk 11·hen used to shmT 

cYlindrica l stock is that the sole \H'ars into a hollo1,. con­

figuration. This results in an enlarged and irregular throat 

opening. 11·hich ca n oflsct the ackantagc or ha1·ing a Im,· 

rutting angle. (One remed1· is to inlay a brass so le plate just 

in f'ront or the throat opening.) 

:\ n iron-bodY spo kcshan· 11·ith a flat sole (and matching 

straight blade) is excellent for general 11·o rk. \ \ 'hilc steel 

castings can be pot iron o r malleable iron. it 's 11·onh spend­

ing the f'n, extra dollars fo r malleable iron: a pot-iron 

spokeshan' can break if it 's dropped. :\lost m·\\· spokcshan·s 

" ·ill 11ork quill' ni ce II- alter 1·ou \ ·e sharpened them. \\ 'ith a 

lllne-up 11·hich ca n include a higher-quality replacement 

blade spokcshan·s can be used for \'l'n· impressin· work. 

The single thumbscn'\\. models are more diflicult to adjust. 

. ln i/1.\hm·e. u.wlji1r 1{/ddling ll 'indlOr 'ea/.1 . . \ ole the ob!u.1e angle be/u•em 
lht• bladt• area and !he handle,. 

.\f)()kr,lwz'l'l . li 'Om to p : ,/andard '/)()kr,hm·r ll'ilhjlal 1ole and lwin-h/ade 
adj/1.\ling IO'flt'l .' a ba_,;,. 'f)()ke,hm·t• wilhouladju,len hold, blade 1flling bet­

In but;, 11/0IP dijjimlllo adju.1/: a '"wlljlal ljJOf.:r,hm·t• z,·ith nallrnl bal­

ant'e .Jin ,lwi'ing t'r/indriml t'hair jHuh: 81ian 8ogl!,' ·, t'OIIt'lll'l' 'fwke.,lwre. 
dt'l(l!,nerljiujini.,h znul. on jm,/-and-rung dwir lt;l!,' : .llllljl -1111/dl' lral'i.,hrr 

111adejimn a 1landard lj)()hi'IIWi'l'. 

but thc1· tend to hold the blade more securely than the 

l11·in-srn·"· acUuslll1l'lll models. 

Besides flat-soled spokeshan·s. concan'. com·ex. and round­

soled spokcsha\'l's arc m·ailable I\ ·e ncHT had much suc­

cess 11·ith the round-soled 1·aril'ly. L'scd for rounding chair 

legs and similar stock, concan· spokeshaH'S haH' a sole that is 

semi-circular fi ·0111 sick to side. and fLll fi ·0111 nose to heel. 

The flat blade is ground to a matching conca\'l' configura­

tion. Com·ex spokcshm-cs (11·ith a lengthl,·ise com·ex edge) are 

intended lor shaping hollo"· areas. such as \\'indsor chair 

scats. CommonlY m·a ilable ones han· too much CUIYature for 

most 1mrk, although they could be modified to sha1·e the 

deeply dished rear section or a hollm,·ed scat. 

r\ more usdi.tl conn·x spokeshm-e. with a fairly shallow 

CUIYatUIT, is 1·ariously knmn1 as a chairmaker's shal'e, 

trm·isher. or bottom shm·c. It's usually a shop-made tool 

,,-ith a 1\'0odcn body and a tang-style blade. In the past, 

chairmakcrs bought blades in 1·a rious cun·atures from a 

local blacksmith and then made their own bodies. Com­

mercialh· manufi1ctured antique trm·ishers are rare finds. 
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ffiakin~ a Travi~her 
A variation of convex spokeshave with a shallow 
curvature, a t ravisher is almost a necessity for 
smoot hing Windsor cha ir seats. 

Start by making the tanged blade . This can be forged 
using standard blacksmithing techniques. O r you can 
make the blade from co ld, flat tool-steel bar stock. 
Most of the shaping is done wi th a hacksaw, grinder, 
and file while the b lade is flat. Heat is required for 
bending the tangs and the curvature of the b lade. 

Shop-made travisher, with 01 tool-steel blade 

I've made several t ravisher blades from a too l-steel 
alloy called 01 flat stock, available from machinist 
supply companies and p reannealed, that is, soft­
ened for forming co ld . You can get 3/16- inch by 3/4-
inch stock in 18- and 36-inch lengths. The t ravisher 
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 
the tangs. The red-hot tangs can be bent close 
to shape using pliers. Fine-tune the bends by 
tapping against an anvil. (The anvil section of a 
machinist's bench vise will work.) The tangs 
must be in line and parallel to each other. 

Harden and temper the blade following the 
instructions in the sidebar "Making a Tapering 
Plane" in this chapter. 

You can make the wooden travis her 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. 
Traditionally, the bent tangs are slightly tapered 
and secured by friction into matching tapered 
mortises in the wooden body. A simpler 
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method is to cut slots that match the tangs into the back of the travisher body (c). The b lade 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 fi le 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 beg in to curve downward. Then use a grinder 
and file to round the edges of the amputated handle ends. 

TOOLS FOR HEWING 
Hewing rckrs to rem m·ing chips of 11·ood by swingi 

a xe or adze into the ma terial be ing shaped. (An axe 

in line 11·ith the ha ndle. , ,·hilc a n adze blade is per~ 

to the a xis o f the handle. ) :\ xes arc ge nera lly used t1 

fl a t o r com·ex sha pes. :\ dzes a re made to hew flat sl 

a nd to hollm1· o ut cm·ities. such as \\'incisor chair se 

Gree n-11-ood cha irmakcrs use a xes d uri ng riving, t1 

stubbo rn cross fib ers in a log being split , and some 
he11· ;m ·;l\· stoc k th a t is too thick .. -\n axe can also t 
fo r spec ial purposes. such as hc11·ing the armrests c 
pos t-a nd-rung roc ker. 

Hatchets and Axes 
Standa rd po lled ha tche ts a nd axes arc used out in 

11 oods a nd f() r splitting. as d isc ussed earlier in this 

Fo r he11·ing. use a broad ha tche t (a o ne-handed a.x1 

fl a t side a nd a sing le ben ·! to the outside of your ' 
a 11·ell-ba la nced doubk-bel-c k d ha tchet. For good 

the a xis o f the ha ndll' sho uld be in line with the ce 
g rm·itl· o f th e a xe head . (Ba la nce is less important 

broad ha tchet. ) The inne r ben·! o f a double-bevel( 

hatchet must be fl a t: a n axe 11·ith a ro lled bevel will 
gla nce o ff the 11-ork be ing hc11Td . 

Hollowing Adzes 
:\ ho ll cJII·ing adze is the traditio na l tool chairmake1 

begin ro ug hing o ut th e c;11·it1· o f \\ ·incisor chair ea 

adze can hmT a sho rt. medium . o r full-length hanc 

depe nding o n th e adze head a nd the user's prefere 

th e past. chairma kcrs did th e ir ro ughing out, or sa1 

by sta nding o n the pla nk a nd using a n adze with a 

leng th handle. This is mY prekrc nce: it's efficient a 

if Yo u 're ca re ful. :\m·ices a re o fi en more comfortal 

an adze 11·ith a sho rt o r med iu m-le ngth ha ndle. ( e 

bla nks ca n a lso be cl amped fl a t o n a ,,·orkbench or 

n -rtica lh· in a bench 1 ise.) 

The edge or a ho ll o11 ing adze sho uld be 2 to 4 inc! 

ac ross, a nd it must han· a n ext erio r be1-el, or the a< 

dig into the 1mod a nd tend to ge t sw ck. i\[y Swed.i: 

fi·ie nd H a ns K a rlsso n ma kes a n elega nt adze head 

2-1 I-+ inches across . The CUI Ye o r the blade is SOffil 

fl a tt e ned in th e ce nt er area : this shape Jea, ·es a gen 

lo ped surfitce. 

i\ I' 011 n adze. des igned espec ia lh fo r hollowing Wi 

sea ts, has a n edge 3-1 /2 inches across. and the hea1 

\H' ig hs a bo ut 50 perce nt mo re tha n the Hans Karh 

adze head . The adze edge is gro und 11·ith a continu 
1·a ri a blc bn-c l. The ext erio r ben·! in the center sect 

g radua ll y shift s to a n in te rio r bCI·c l a t each side. Th 

a ble ben·! impron·s a cut ·s co nt rol a nd efficiency w 

bo unc ing o r res istance a t the sides of the upswept l 
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, variation of convex spokeshave with a shallow 
Jrvature, a travisher is almost a necessity for 
noothing Windsor chair seats. 

:art by making the tanged blade. Th is can be forged 
;ing standard blacksmithing techniques. Or you can 
1ake the blade from cold, flat tool-steel bar stock. 
lost of the shaping is done with a hacksaw, grinder, 
1d file while the blade is flat. Heat is required for 
:mding the tangs and the curvature of the blade. 

te made several travisher blades from a tool-steel 
loy called 01 flat stock, available from machinist 
1pply companies and preannealed, that is, soft­
led for forming cold. You can get 3/16-inch by 3/4-
ch stock in 18- and 36-inch lengths. The travisher 
lade in the drawing requires about 5-3/4 inches. 

)U can pencil layout lines on the surface of the 
face with machinist's bluing or the ink from a per­
ches is a good length for the blade (a) 

gent of the tang/blade corners. Hacksaw the tangs 
:Jrind and file the bevel to an enclosed angle of 30°. 

,utfit. Using a welder, arrange a steel plate, with two 
1pports can be two bolts or pieces of scrap.) Lay the 
1 a cutting attachment. When the center of the blade 
g a 2-inch steel pipe or other rounded surface for an 
t right for most Windsor seat work. The bevel should 
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ody (c). The blade is held in place using washers and 
;t be careful when excavating the cavity for the blade 
1e opening just ahead of the protruding blade) should 
be large enough for shavings to exit without jamming 

ed iron-body spokeshave. Start with a spokeshave 
ble to hold onto when working a hollowed surface.) 
"nd curve. Regrind the flat blade so that the edge 
~they begin to curve downward. Then use a grinder 

TOOLS FOR HEWING 
H e11·ing refers to remm·ing chips or " ·ood bY s\\·ingmg an 

axe or adze into the material being shaped. (:\ n axe blade is 

in line ,,·ith the handle. \\·hile an adze blade is perpendicular 

to the a:-;is or the handle.) A\:eS are generallY used to hC\\' 

flat or conn':\ shapes . .-\ dzes are made to hn,· flat shapes 

and to hollm,· out cm·itics. such as \\ 'incisor chair sca ts. 

Grecn-\I"OOcl chairmakers usc a:-,;cs during ri1·ing. to SC\'l' r 

stubbom cross fibers in a log being split. and sometimes to 
hn1· m1·a1· stock that is too thick. c\ n axe can also be used 

for special purposes. such as hc\\·ing the armrests of' a 

post-and-rung rocker. 

Hatchets and Axes 
Standard polled hatchets and axes arc used out in the 

1\"0ocls and f()r splitting. as discussed earlier in this chapter. 

For he\\·ing. ust' a broad hatchet (a one-handed axe ,,·ith a 

flat side and a single ben·! to the outside of' 1·our S\l·ing) or 

a ,,·ell-balanced clouble-bc1·cled hatchet. f·or good balance. 

the axis or the handle should be in line ll"ith the center or 
grm·it\" of' the axe head . (Balance is less important ,,·ith a 

broad hatchet. ) The inner ben' I of' a clouble-be1 clecl 

hatchet must be flat: an a:-,;c \\·ith a rolled bnTI ,,·ill tend to 

glance off the \\·ork being hcm.'d . 

Hollowing Adzes 
. \ hollo\\·ing adze is the traditional toolchairmakcrs usc to 

begin roughing out the cm·itl· or \\'incisor chair seats. This 

adze can han' a short. medium. or full-length handle. 

depending on the adze head and the user's prekrence. In 

the past. chairmakers did their roughing out. or saddling. 
1)1" standing on the plank and using an adze ,,-ith a full­

length handle. This ism\" preference: it's cflicient and sak 

if' 1·ou'rc carcfi.d. :\'m·iccs arc often more comfortable using 

an adze ,,-ith a short or medium-length handle. (Scat 

blanks can also be clamped flat on a ,,·orkbench or secured 

nTticalh- in a bench 1·isd 

The edge or a hoiiO\I'ing adze should be 2 to + inches 

across. and it must han' an exterior ben'!. or the adze \\·ill 

dig into the 1\"00cl ancltcnclto get stuck. :\ 11· S11Tclish 

fi·icncl Hans Karlsson makes an elegant adze head that is 

2-1 I+ inches across. The CUIYC of' the blade is somnd1at 

flattened in the center area: this shape leaH'S a genth- scal­

loped surl;tce. 

:\ II mm adze. designed especiallY for hollo11 ing \\'incisor 

seats. has an edge 3-1/2 inches across. and the head 

11·cighs about 50 percent more than the Hans Karlsson 

adze head. The adze edge is ground 11·ith a continuoush­
, ·a riable bn·el. The exterior bcn'l in the center section 

gradualh- shifts to an interior ben' l at each side . The , ·a ri­
able ben'! impro1·es a cut's control and eflicicnn· ,,·ith no 

bouncing or resistance at the sides of the ups1H'pt blade. 

.\hoj1 11\1'1: top. av 11.11'd during riz·ing ll'ork: bottom, a Szcedish .. _,ford" 
(/wndnaji) 11\1' 1111-jidjhr hl'll·ing 

I !ol/m,·ing ad::_t'.l. li·01n top: dwimwka·, ,addling ad::_e ll'ith .'W-inch han­
dle. dt.ll:!!,ntd hr thl' author: Sr,·trf/,h hol/m,·ing arl::_t, ll'ith :!0-inch handle 
and with ,flllrl 1111ndlt 

TOOLS FOR BORING 

AND TENON MAKING 

I group boring and tenon making togcthn because , ·ou'll 

usc cl'linclrical mortise-and-tenon construnion for most of' 

the socketjoimT\. in post-and-rung and \\'incisor chairs .. 

(For information on standard boring tools used in grcen­

II'Oocl chairmaking. rell-r to general texts on II'Oodll·orking. ) 

Socket joincn· is f;tst. accurate. and relatin·h- eas1. 

Bit Braces 
You'll find a bit brace and standard auger bits usdi.d. 

although 1·a riations and substitute tools arc m·a ilable. 

8 rarl'l. li"Om ll'ii: fait' ninl'lemth-rmlliiJ . ~{JOjjord braa: bit hraa ll'ith a 
unil'mal dlllrk: bit brare lt'ilh alll:!!,alor chuck 
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Se,·eral types of braces exist, ,,·ith the usual range in qual­
ity and cost. Conwntional bit braces arc designed to hold 
standard auger bits ,,·ith a tapered sq uare lug at the 
attachment end. H m,·e,·cr. many bits haH' a straight cylin­
drical or hexagonal shank intended for usc \\·ith electric 
drills tha t hm·c a j acobs chuck (the chuck is the mechanism 
that holds the bit). Since chairmakers sometimes need to 
use one of these drill bits ,,·ith an old-fitsh ioncd bit brace, 
ge t a brace " ·ith a '·un i, ·c rsar· chuck, "'hose construction 
allm,·s it to grab bit shanks that arc round or hexagonal in 
addition to the standard tapered square lug. The ja\\·s of a 
uniwrsal chuck pi,·ot at their midsection: these can hold 
most drills. The other standard brace chuck has "'alligator 
jm,·s .. and can be used onl~ · ,,·ith augers ,,·ith a tapered 
sq uare lug at the end. Look for a brace ,,·ith a chuck that 
does not ,,·obblc. 

In terms of size, chairmaking requ ires a brace ,,·ith an 8-
or I 0-inch S\\'ccp (brace "s\\·ecp" refers to the rotation 
diameter of the crank). 

I don 't oficn ackocate using antique tools. but one I espe­
c iallY like is call ed a Spoflord brace. made in the late nine­
teenth Ce ntury. just a fC,,. yearS before the modern l\lJeS of 
brace chuck ,,·ere im·ented . The chuck of a Spoflord brace 
is simply a split chunk of steel ,,·ith negatin' cm·ities that 
match a tapered square lug: the bakes arc tightened using 
a large ,,·ing nut. Spoflord braces really do the job, ,,·ith no 
,,·obble or play in the attachment mechanism . l_;sed-tools 
deale rs genera lly price them quite reasonably. 

Electric Drills 
\\'ith inc reasing frequency. grecn-\\·ood chairmakers arc 
using hand-held electric drills. Their attraction for me is 
not speed: drilling \\"GOd b~ · muscle po\\'er is usually fast 
enough . One ad,·antage lies in the drill's chuck. Because it 
holds n ·lindrical and hexagonal drill shanks, it opens the 

\\·m· f(Jr using a ,,·ide range of drill bits. :\ nothcr ackan­
tage is that being able to hold the drill \\·ith onlY one hand 
liTes ~ ·our other hand f(Jr another task. such as supporting 
or backing up the ,,·ork . . \ I so. an electric drill can be 
operated in almost any body position. Finally. the sensitin· 
trigger of a good-quality, , ·ariable-speed electric drill 
a ll o,,·s drilling at controlled , slm,· speeds, a great ad,·an­
tagc. I like the cordless models. 

.\ !though some chairmakers Ion· their drill presses. I usu­
all\· prckr using a hand-held drill. Consumer-grade drill 
presses ofien han· cxccssin· quill runout the\· don't turn 
in an accurate c ircle. Because of , -ibration. theY don't 
make a clean. accurately sized hole, e\·cn ,,·ith good jigging 
or a clamp. I also find mortising ,,·ith drill -press jigs bor­
ing. compared to ''orking ,,·ith hand-held tools. 

Wood Bits 
C:omrmional auger bits mack I(Jr usc \\'ith bit braces han· a 
cutting geometiY that consists of a central lead scre\\·. l\\'0 
circumkrcntial scoring nibs at the pcrimetct: and t\\'O cross­
,,·ise CUtters that span the lead SCI'l'\\ ' and SCOring nibs. ()f 
the l\\'O t~vcs of auger bit. j ennings augers han' a fine­
threaded lead and a double-spiral shank \\'ith no central 
shali, ,,·hile [n,·in augers han· a coarser lead thread and a 
single spiral \\·inding around a central shafi. \\ 'ith a j ennings 
auger YOU must be cardi.d not to bend the double-spiral. 
shallless shank. :\ n occasion;d problem \\'ith [n,·in bits is that 
the lead SCIT\\. can pull the drill dmm\\'ards f;1StCr than you 
\\·ant to \\·ork. Both st~ ·les are cas\' to sharpen . 

. \ uger bits are made in sizes fi ·om I I -1- to :2 inches in cliam­
l'lcr. The conn·ntional sizing sYstem uses increments of 
I I I() inch number 5 means 51 16 inch) . .-\ugers a bon· 
I inch in diameter are m·ailable in increments of I 18 inch 
but are still specified in sixteenths, so a number 20 augn 1s 
1-1 I -1- inches in diameter. 

~poon Bit~ 
A spoon bit is shaped like a half cylinder, wi th 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 wi th 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, I 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 st ick Windsor (Chapter 8) 
and the bow-back Windsor (Chapte r 9) are made with conventional auger bits, powerbore bits, and ordinary twist bits. 

In my opinion, the t ime to use spoon bits is when you're making authenti c reproductions, copied from originals made 
with spoon bits. And spoon bits are fun to play with. 

Fil·e-e~~;ht/!1 - inrh boring bill: a. 'fwde or jwddle bit: b, Jennings, 
lm ·in 1111ger hit: cl. "dntriri11n·, .. 1111gtr bit: t' . rare forslner bit wi 
lug: L /JOlt 'l'rhore: g. /Jil l! nhorl' ll'ith ,/wrtmflllearl point; h, high· 
hit: i. 1111gtr lnljile. jiJr ,/unpming 

En·n though auger bits bore a dean hole. they pn 
1(-,,. problems: I In cylindrical stoc k. the lead sere 
scoring nibs can inach-ertently break through the t 
the hole: :2 ) the actual diameter of most auger bit! 
I /()-l--inch larger than the nominal size. a problem 
\\'ant to usc a fixed-size tenon cutter: and (3) becat 
th eir tapered square shank. conn·tHional auger bit 
be used \\'ith a j acobs chuck or " ·ith most bit exter 
\\'hich arc used as aids in horizomal boring. 

Designed for usc ,,·ith a drill press . .Jim'lner bits can a!: 
used ,,·ith a hand-held electric drill or n ·en with a b 
(if you can find a forstncr ,,·ith a tapered square lug 
end). l·orstncr bits han· a short lead point and scoru 
that arc shallm,· in depth. lengthened to extend abo 
fourth of' the \\·ay around the perimeter of the heac 
construction lessens the danger of boring through tl 
side of' a small diameter cdindrical chair part. In us 
forstncr bit ricles on the extended nibs. Like an auge 
forstncrs han· l\\'0 cutters that span bet\H'en the lea 
and side nibs : there is no sp iral on the shank to help 
the cutt ings .. \ I though forstners cut a HT\' dean ho[, 
sions arc not gcncralh- a\·ailable f(Jr these bits. 

[·or post-and-rung chairmaking. I use a ,·ariation of 
forst ncr bits. such as Stanley pm,nborc bits. These l 
one cutter and one sick nicker. both too long for maJ 
borings but easily tiled dmm. :\ major ad\·antage is t 
shank accepts extensions that arc manufactured for 
bits. the cheap. flat "paddle" bits made for electric cb 

I sometimes usc ordinan· machinist's tl,·ist bits wid 
able-speed electric drill. These are especially useful 
boring into end grain on th e steep sides of a Wind 



lr us ing a ,,·ide ra nge of drill bits. Ano ther ad, ·a n-

, that be ing able to ho ld the drill ,,·ith onh- o ne ha nd 

•our other hand fo r ano th er task. such as suppo rting 

·king up th e work . Also. a n elect ric d rill can be 

:ed in a lmost a ny body pos ition . Fina ll y. th e se nsitiH· 

r of a good-q ua lity, , ·aria ble-speecl elect ric drill 

d rilling a t contro lled , slo11· speeds, a g reat ad,·an­

: like the co rdless models. 

Jgh some cha irma kers lm·e the ir drill presses. I usu­

·efer us ing a hand-held d rill. Consumer-g rade d rill 

s often ha1·e excess iw quill run out th ey do n 't turn 

accurate circle. Because of 1·ibra tion. the1· do n't 

a clean. accuratelY sized hole. n·e n 11·ith good j igging 

lamp. l a lso find mortising 11·ith d rill-press jigs bo r­

>mpared to working 11·ith hand-held too ls. 

,d Bits 
·ntional auger bits made for use 11·ith bit braces haH' a 

~ geometn · that COnsists o f' a Ce ntra ] lead SC I'l ' \\ ~ tl\'ll 

lierential scoring nibs at the perimeter. a nclt11·o cross­

Jtters that span the lead SCTe\\· and scoring ni bs. ()f' 

o type of auger b it. j enni ngs a ugers hm·c a fin e-

. ed lead and a double-spiral shank 11·ith no centra l 

,,·hile l l'l1in a ugers hm·e a coa rse r lead thread and a 

spiral 11inding a round a centra l sha fi. \\ 'ith a j ennings 

you must be carefi.li not to bend the double-spira l. 

ss shank. :\n occasiona l problem with ll'l,·in bits is that 

. d sere\\· can pull the d rill cloll·m,·a rcls f ~ t ster than I'O U 

o 11·ork. Both stYles a re easY to sha rpen. 

bits a re made in sizes fi·om I I+ to :2 inches in cl ia m­

'he com·ent iona l sizing system uses increm ents o r 

nch numbe r 5 m ea ns 51 16 inch). :\uge rs a bon · 

in d iameter a re m·a ilable in increm ents of I IR inch 

e still spec ified in sixteenths. so a number :20 a ugn Is 

inches in d iame ter. 

·oximates the shape of half of a dome. Since such 
Nith auger shanks and complicated multipart cut-

with some unique cha racterist ics. They cut clean 
:>on bits because they can bore a hole with a neck 
"suits from wobble inside the hole, as it deepens. 
asily come out. Still, I'm not convinced that this is 
hes the enlarged inner hole. Also, if the joint even-

1e ang led borings in the stick Windsor (Chapter 8) 
uger bits, powerbore bits, and ordinary twist bits . 

1entic reproductions, copied from originals made 

1-i'l'l'-nj;hilll -inrh boring hit,: a. 'fwdt• or paddle bit: b. ] enning' augn bit: c. 
fnt·in 1111gn bit: cl. "dt•rlririlln·, "11ugn bit: c. mre.fim lner hilll'ilh llljil'lnl 

lug: L jwlt'nhorl': g. jllll t'erhort· ll'ilh ,f!or/nmllmd potnl: h. /n:!!,h- ,Jm•d lll'i.,l 

bit: i. 1111ger htljilt.ji!r ,hllt/H'ning 

En·n though a uger bit s bo re a clea n hole. th n · prese nt a 

f'e 11· problems: I In cdincl rical stoc k. th e lead sc iT\\. o r 

SCO ring nibs can inaclnTtCntl\- break thro ugh the bac k o f' 

the ho le: :2 th e act ua l d iam eter o r most a uge r bits is 

I 16+-inch la rger th a n th e nomina l size. a p ro blem if' I 'O U 

\\·ant to use a fi xed-size teno n cutter: and (3) because ;J f' 

th e ir ta pe red square sha nk, com·nnio na l a uger bit s ca nno t 

be used 11·ith a j acobs chu ck o r 11·ith most bit extensions. 

11·hich a re used as a ids in ho ri zo nta l bo ring. 

Designed fo r use with a drill press.j (mtner bits ca n a lso be 

used 11·ith a hand-held elect ric d rill or n en "ith a bit brace 

(if yo u ca n find a fo rstncr 11·ith a tapered sq ua re lug a t the 

end . Fo rstner bits han· a sho rt lead po int a nd sco ring ni bs 

th at a re sha llo11· in depth . lengthened to extend a bout one­

fo urth of the 11·ay a round the pe rimeter o r the head. This 

construction lesse ns th e danger o f bo ring through the back 

side of a sma ll diameter cdinclrica l cha ir pa rt. In usc, a 

fo rstner bit rides on the extended nibs. Like a n auger bit 

fo rstners han· t11·o cutters tha t span bet\\"Ct' n the lt:ad po i,nt 

a nd side nibs: there is no spira l on the shank to help n ·mon· 

th e cuttings. :\Jthough fo rstncrs cut a \'tTl' clea n ho le, t'X tcn­

sions a rc no t ge nera lly m·a ila ble fo r these bits. 

Fo r post-and-rung chairmaking, I use a , ·aria tion of the 

f() rstncr bits. such as Sta nln· po11·erbo rc bits. These han· only 

one cutter and one side nicker: bo th too long fo r ma ny chair 

bo rings but easily filed clmm. :\ m<~or acl1·amagc is that the 

shank accepts extensions that arc manufactured fo r spade 

bits, the cheap, flat ··paddle" bits made fo r electric drills. 

I som e times usc o rdin a ry m achinist 's 111·is1 bits 11·ith a , ·ari­

able-spcecl electric d rill . These arc espec ia ll y use ful fo r 

bo ring into end g ra in on th e steep sides o f a \\ 'inciso r bo11·. 

Rt•antm : a. rlwnll!l' laj!/'lnllnwn . .Jnr lnljitling zl'lzile reaming mor/ijf.1: b. 

.Jiuted nwdtini.,/·, rt'lllttn: c. I 0-d~!!,ree reamer with tapered lug: cl , narrozt·­

angll' muner: t '. nint'/t•t•nlh-rl'nlurr 8-degree reamer: L m.11-.\/eel rramn; ll'ith 
t'f/1/lil 'llbll' 1111gn: g. lo 'lm/ holt• 

Reamers 
Ream ed mortises a rc required 11·hcn \'OU usc tapered cyl in­

d rica l tenons fo r \\ 'inciso r legs a nd the ends of back bo11·s . 

L sualh· you ' II bo re a ro und ho le first. th en shape the coni­

cal intnio r 11·ith a rcamn. The com Trging sides o f a 

rea m er should be stra ight. fo rming a ha lf cone. 11·ith a lug 

at the end th a t fit s a brace o r is permanently a ttac hed to a 
11·ooclen ' ]'-ha ndle . 

[·o r a gooclta pcrccl joint in \\ OOcl. th e inclusiH' a ngle of 

th e ream er can be H to 1:2 degrees. (The inclusin· a ngle of 

a reamed m ortise must m a tch th e inclusiH· a ngle of th e 

ta pered teno n.) \\ 'icier inclusin· angles 11·o n 't hold the 

tapered tenon as ll'eil. 

Tenon Formers 
Fo r durable pos t-and-rung chairs, yo u ma ke tenons fi·01n 

fully dry 1\'00clthat fit extremely tighth- into th eir bored 

m ortises. I tn· to ma ke tenons I I I 00 inch OH' rsize. so the1· 

must be pounded in o r p ulled 11·ith cla mps into th eir . 

m a tching mortises. Fo r sizing. I usc tes t holes in dry ha rcl­

\\·oocl a nd dia l calipe rs th a t m easure tenon dimensions in 

thousandths o f a n inch. 

! like a nd usc a , ·a riety o r tools and methods for making 

cylindrical ancltapcrccltcnons. In the ladder-back cha ir pro­

j ect (Cha pter 6), for instance, the si..-.; side-panel rungs a re 

tenoned using a spokcshan -. then sanded to size; the front 

and back rung tenons a rc made ll'ith a tenon maker designed 

by Brian Boggs. The tmons in the stick \\ 'incisor project 

(Chapter 8) a rc formed 11·ith a tenon former and a tapering 

plane. 11·hile the bo11·-hack \\ 'incisor p roject (Chapter 9) uses 

leg and stretcher tenons made on a la the and spincUe tenons 

made 11·ith a tenon cutter. or simply shm·ed and sanded . (For 

a photograph o r tcnon-kJ rming tools. see the sideba r 

'1-\Jternate ' l(:non-l\ laking ' lools ancll\ l ethods" in C hapter 6 .) 



32 

ffiakin~ a Taperin~ Plane 
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. 

Shop-made tapering plane-a rounder for making tapered tenons 

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. 

3" 

l '------'-----+-,_____v 
f+.- 1%" -+- r!-'2." rV-1 

b 

\\QOD BODY 

i'4' X 2i'4" CARRIAGE OOLT 

BLADE RETAINER 

Make the blade from preannealed 01 tool 
steel, available in various sizes from 
machinist's supply houses. Th is 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.) Ouench 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; c, Boggs tenon former; d, shop­
made tapering plane; e , commercial production tenon cutter 

. \ tenon f(mner that "s not used in these projects but that) 

might lind useful is the ho llo" · auger. Tuning up one of tl 
o ld tools can be challenging. but some cut nicely. To u e c 

you need to locate a boring bit that is properly sized for tl 
tenons mack by the hollo,,· a uger. (\\·e·re considering incr 

ments of" much less tha n I I I 00 inch here.) Antique A. A. 
\ \ 'oods hollm,· augers are acUustable. ,,·ith a continually\~ 

able diamete1~ plus other katures lor line-tuning the cut. 

Yo u ca n make your 0\\·n tenon I(Jrmer or tapering plane fi 
a \modcn block and a spokeshan· or plane blade (see the! 

bar '' \ laking a ' LqJcring Pla ne .. in this chapter). Both tool 

somet imes called "rounders ... Rounders can hm·e a set dia 

ter ((J r ma king cdindrical tenons. or the blade can be ske\ 

((Jr making conical. tapered tenons. The rounder i rotate< 

,,·hilc the \\ Oocl being sha ped into a tenon is held in a vise. 

You can also bu\· comn1crcialh· manui~J c tured tenon cu 

:\ I thoug h designed I(J r use'' ith a drill press, these can 

ffiakin~ a 
You'll use this simple scratch beading tool to make 
Windsor bows. Usually, two beads are cut in the bow 

Shop-made scratch beader 

Make the blade from an old 
plane iron or any other flat 
steel stock that is about 3/32 
inch thick. The bead is shaped 
with files. The edges of the 
bead must be squared to cut 
well. I 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. 



~Plane 
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. 

~non former; d, shop-

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. 

A tenon former that's not used in these projects but that you 

might find useful is the hollm1· auger. Tuning up one or these 

old tools can be challenging, but some cut nicelY. To usc one, 

you need to locate a boring bit that is properly sized for the 
tenons made b1 the holl011 augc~: (\ \ 'c 'rc considering incre­

ments or much less than I I I 00 inch here.) Antique A. :-\. 
\ \ 'oods hollm1· augers are adjustable, 11·ith a continually \·ari­

ablc diamctc1: plus other il'atures for fine-tuning the cut. 

You can make 1·our 0\1'11 tenon former or tapering plane fi-om 

a II'Oodcn block and a spokcshan· or plane blade (sec the side­
bar ·'i\ laking a ' L1pering Plane .. in this chapter). Bot h tools arc 

sometimes called "rounders ... Rounders can haH' a set diame­

ter for making cl'!ind rical tenons. or the blade can be ske11·ed 

for making conical. tapered tenons. The rounder is rotated 
11·hilc the 1mod being shaped into a tenon is held in a 1·ise. 

You can also buY commerc ially manuf~1ctured tenon cullers . 

:\ !though designed for usc 11 ith a drill press. these can a lso 

811.1ir dwirmakn ·, turning /oof.,: a. :2 -inrh roughing gouge: b. / -inch roughing 
gougt: c. I I H-inrh f)([r/ing tool. groundjiwn 1111 oldjile: d . . 1knc third: e, 

j I H-ind1 .•f!inrlle gouge (It ·ith larlrfingn grind): L 11111111 j)(lir of outside mlipm 

ffiakin~ a ~cratch Bead in~ Tool 
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. 

Shop-made scratch beader 

Make the blade from an old 
plane iron or any other flat 
steel stock that is about 3/32 
inch thick. The bead is shaped 
with files. The edges of the 
bead must be squared to cut 
well. I 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. 

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. 

~~ 3/3i' WIDE. 

BY VB" DEEP 

3/32." ~D SPACER 

DETAIL 16 SEEN 

FROM BELOW 
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be used with a ha nd-held electric drill or a bit brace. Tenon 
formers a re ava ilable in I 18-inch-diameter increments from 
318 to I inch. 

M ost tenon form ers require a slight cha mfer (groove or 
be,·el) a t the tenon ends in order to ge t the cutter sta rted . 
This chamfer can be form ed with a dowel po inter turned 
with a bit brace, or it can be whittled or fil ed. 

TOOLS FOR TURNING 

Lathes 
In cha irmaking, work done on a la the is referred to as 
Jpindle turning. Fo r green-wood cha irmakers, the la the can 
be the heart of the shop, ca n be used se lectiH·ly. o r can be 
no pa rt of the shop a t a ll. The tutoria l W indso r a nd other 
project cha irs can be made without any lathe work. Or you 
may choose to use a la the more than I do, turning pans 
that I prefer to shave. It 's a matter of preference. 

Fo r chairmaking, you don't need a n expensin· la the, and 
you may choose to use a shop-made spring-pole lathe (sec 
Chapter 21 ). A basic electric lathe, like the old ones made 
by D elta a nd Record for use in home shops, is well suited 
for most spindle turning. Avoid the , ·e ry cheapest imported 
lathes; they weigh too little a nd will vibra te excessi,·e ly. 

For Windsor turnings I like a latl1e tool rest at least 22 inches 
long, a lengtllthat sm·cs a lot of time mo, ·ing the tool rest along 
the bed. You can make one from hardwood lumber and a su·ip 
of steel available at any hardware store. 

Lathe Tools 
Chairmaking calls for only a few turning tools. l like the 
hefty ones made fi·om high-speed steel. A basic se t includes 
four: A 1-l I 4- to 2-inch roughing go uge for rounding turn­
ing blanks and shaping simple turnings, a I 12-inch spindle 
go uge for shaping mo re ornate bends and coves, a l -inch 
skew chisel to cut nodes on bamboo turnings a nd to make 
final cuts on parts of ba luster turnings, a nd a I 18-inch­
wide pa rting tool to cut grooves into turned cylinders. 

You' ll need severa l outside calipers so tha t yo u can measure 
different diameters while turning a se t of legs a nd stretch­
ers. You' ll a lso need a full -face shield tha t sho uld be used 
during initial rounding o f pa rts. 

OTHER TOOLS FOR 
GREEN·WOOD CHAIRMAKING 
I'll include a basic selection of saws and measuring tools 
here a nd discuss o ther common tools as they a re called for 
in the tutorial chapters. 

Saws 
For many light sawing tasks I often use a handsaw that com­
bines japanese-style saw teeth with a \\'estern panel-saw blade. 
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.I leasuring tools: a. shojJ·IIwde t~y square: b, shop-made sllding bn•el gauge: 
c. mechanic:,· protractor: d. ine.1pensil•e drajiing protractor: c-, inside-outside 
wllpen that measure in units qf I I 32 inch: f. dial-gauge inside-outside 
mlipm· thai measure in units qf. 00 I inch: g. combination square: h. 12-
inch ruler: i. -18-indi aluminum ruler 

For rough cutoff ,,·ork, it's quick and , ·cry useful. Finding a 
good-quality clm·etail or back sa11· a small sa11· with a rein­
forced back and at least tweh'c teeth per inch is not easy: 
consider using a j apanese dozu ki sa\\· as an alternati,·e. 

You can ma ke your o11·n turning sa11·. a traditional bo11 
saw with ro ta ting end pieces tha t you can use to saw the 
outline of \\'inciso r seat pla nks (see the sideba r " ~ laking a 
Turning Saw"). A basic !+-inch ba nd saw is ,·ery use ful 
(a lthough not essentia l) for sa11·ing the outline of \\'inciso r 
seats and a ll manner of cut-o ff work. I a lso use it to resaw 
ri,·ings when splitting isn't full y pred ictable. 

Measuring and Layout Tools 
For cha irma king measurements, I find good-quality tools 
a re usua lly good enough. I see no adva ntage in ge tting the 
fin est or fa nciest measuring tools. 

A 6-foo t tape or folding rule 11·ith extender is useful for 
measuring bet11·een legs, such as for \\'incisor stretchers. I 
like f1 exibl e. sta inless-steel, 6- and 12-inch rulers with co rk 
backing, which a re a\·ailable a t oflice-supply stores I I 16-
inch increments a re small eno ugh. I prefer rulers tha t sta rt 
a t the end , ra ther than those that sta rt I I +-inch or so in 
from the ends. I a lso use a 2-inch-wicle, 24-inch a luminum 
ruler. A combina tion square combines a 12-inch steel ruler 
with a sliding squa re and mite r gauge. 

The adjustable shop-made bevel gauge used in the tutoria l 
st ick Windsor project (Chapter 8) is in some ways superior 
to the ones for sale. Shop-made be,·el ga uges have a t leas t 
three advantages: ( I) The wooden base is abo ut 50 percent 
wider tha n those on commercial be,·el ga uges, which 
makes it easy to ba lance and kee ps it from tipping over; (2) 
the adjustable a rm is low enough to place undernea th a bit 
brace without getting knocked o\·e r; a nd (3) irs tra nslucent 
plast ic a rm a llows yo u to a lign it with the center of the 
pa n yo u're gauging it aga inst. A ca rpenter 's framing 
square, 18 by 24 inches, is use ful for \\'incisors. (A,·oid pro­
fessional builders' fra ming squa res with scales in l I l 0- and 
I I 12-inch increments, 11·hich can cause slipups unless 
you're , ·ery famili a r with them.) 

ffiakin~ a Turnin~ ~aUJ 
O nce you start using a band saw, it's easy to for 
ful and efficient a homemade turning saw can 
centuries, this variant of the bow saw can be cust 
a variety of sawing chores. Unlike an ordinary be 
pivot ing knobs on both ends of the frame that 
rotate the blade to any angle. You can then tilt 
one side so that you can saw deep cuts and n 
curves. 

You can make the arms for the frame from an 
dried hardwood. The pivoting knobs are gener< 
a lathe, but they could be rectangular-these ~ 
rotating the blade only, not for handles wh 
Blades are made from standard band-saw stocl 
turning saw, I recommend 3/8-inch-wide blade~ 

3fa" X 25" X b TPI BLADE 

Since a frame saw cuts on a pull stroke, the bla1 
of linen cord, but any stout cord will work. Make 

Band-saw blade stock can be cut to length with 1 

to anneal (soften) the ends of the blades to drill r 
ends with a propane torch or over a kitchen gas 
to cool slowly (do not quench). Use a center pun 
The distance between end dimples must be ba 
location of the cross pins on the pivoting knobs. 

Rwp.1 andjile.1: a. I 0-lllrhjlat bmtardjile: b. 12-inch ha!froundj 
c, I 0-inch hand-rut pattern-maker:, ra.1jJ: d. 51 8-~y-14-inch rat-/a 
e, 5 I 16- ~~· - 8-inrh rat-tailjile: L rijfler: g. brokm rat-tail .file for u.s 
elerlrir drill: h. jile rard. 



1ring tools: a, shop-made t~y square: b. shop-made sliding bevel gauge: 
hanic s protractor; d, inexpensive drcifting protractor; e, inside-outside 
:r that measure in units qf I I 32 inch; f, dial-gauge inside-outside 
:r that measure in units qf . 00 I inch: g, combination square: h. 12-
tler: i. 48-inch aluminum ruler 

ough cutoff work, it 's quick and very useful. Finding a 
-quality dovetail or back saw- a small saw with a rein­
d back and at least twelve teeth per inch- is not easy; 
tder using a j apanese dozuki saw as an al ternati, ·e. 

can make your own turning saw, a traditional bow 
with ro ta ting end pieces tha t yo u can use to saw the 
ne of Windsor seat pla nks (see the sideba r " i\ la king a 
ting Saw"). A basic 14-inch band saw is \·e ry use ful 
ough not essentia l) for sawing the outline of \\'incisor 
and all ma nner of cut-off work. I also use it to resa,,· 

gs when splitting isn't full y predictable. 

!asuring and Layout Tools 
:hairmaking measurements, I find good-qua lity tools 
tsually good enough. I see no adYantage in getting the 
t or fa nciest measuring tools. 

foot tape or folding rule with extender is use ful for 
;uring be rween legs, such as for \ \'incisor stretchers. l 
1exible. sta inless-steel, 6- a nd 12-inch rulers ,,·ith co rk 
ing, which a re a\·ailable a t offi ce-supply stores I I 16-
increments a re small enough. l prefer rule rs tha t sta rt 
e end, rather tha n those tha t sta rt I I 4-inch or so in 
the ends. I also use a 2-inch-wide, 24-inch aluminum 

. A combination squa re combines a 12-inch steel rule r 
a sliding square and miter gauge. 

adj ustable shop-made bevel gauge used in the tutoria l 
Windsor proj ect (Chapter 8) is in some ways superior 
e ones for sale. Shop-made bevel gauges have a t least 
:advantages: ( I) The wooden base is about 50 percent 
r than those on commercia l be, ·el ga uges, which 
~s it easy to balance a nd kee ps it from tipping m·er; (2) 
.djustable arm is ]m,· enough to place underneath a bit 
e vvithout ge tting knocked m·e r; a nd (3) its tra nslucent 
ic arm allows you to a lign it ,,·ith the center of the 
you're gauging it aga inst. A carpenter's fra ming 
re, 18 by 24 inches, is use ful for \\'incisors. (A,·o id p ro­
mal builders' framing squares ,,·ith scales in I I I 0- a nd 
'-inch increments, \\·hich can cause slipups unless 
·e \·e rY fa milia r ,,·ith them .) 

ffiakin~ a Turn in~ ~dill 
O nce you sta rt using a band saw, it's easy to forget how use­
fu l and efficient a homemade turning saw can be. Used for 
centuries, this varia nt of the bow saw can be custom made for 
a variety of sawing chores. Unlike an o rdinary 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 th e frame to 
one side so that you can saw deep cuts and most types of 
curves. 

You can make the arms fo r the frame from any strong, air­
dried hardwood. The pivot ing knobs are genera lly turned on 
a lathe, but they cou ld be rectangu lar-these knobs are for 
rotating the blade only, not for handles when you saw. 

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

Blades are made from standard band-saw stock, readily avai lable. If you expect to cut out Windsor seats with your 
turning saw, I recommend 3/8- inch-wide blade stock, with six teeth per inch. 

y~· X I" X 5" TOGGLE 

3/e" X 25" X 6 TPI BLADE 
PIVOT 
KNOB 

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. 

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. 

The pivoting knobs have a lengthwise slit for the saw 
b lade and a small hole that houses a cross pin to 
secure the blade in place. The cross pins are small 
box nai ls 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 li nen cord, but any stout co rd will work. Make the togg le from a piece of scrap hardwood. 

Band-saw b lade stock can be cut to length with ordinary tin snips. Since band-saw b lades are hardened, you will have 
to anneal (soften) the ends of the b lades to drill holes for the cross pins. Annea ling is a simple process: Heat the blade 
ends with a propane torch or ove r a kitche n gas stove until the ends become red hot. Then set the blade ends aside 
to coo l slowly (do not q uench). Use a center punch to mark a dimp le 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 t he dimples for the cross pins. 

d 

Ra.~p.> and Jiles: a. I 0-inrhjlat ba.>lardjile: b. 12-inrh hal/roundjile: 
c, I 0-inrh hand-mt pattern-maker:, r(i.ljJ: d. 5 I R-~J ·- 1-1 -inrh rat-tailjile: 
c. 5 I I 6-~J·- R-inrh rat-tailjile: C rij]ler: g. brokm rat-tailjilr }or use with 
elertrir dnll: h . .Jile mrd. 

To measure in hundredths o r tho usa nd ths. \·ou can usc a 
G-inch dial ga uge, much easier to read than n· rnier 
ga uges or micrometers. i\ los t dia l ga uges ca n a lso mea­
sure the depth or a hole. 

Fina llY. add an inexpensin· co lored plas tic pro tractor 
(less likck to get lost tha n the clea r plast ic): an orange 
plas tic dra rting tria ngle. :·10 to 60 degrees: a 9 mm 
mechanica l pencil . ,,·ith " hb" lead (no more pencil 
shar pening!): a n ;m ·I fo r ma rking centers and other tasks; 
a sturdy compass fo r scribing the bottom or cha ir legs 
(get one tha t ca n hold a n extended penc il); and stra ight­
leg di,·iders. 

:\ sca le or mo isture meter, \\·hil c not essentia l, comes in 
ha nd,· fo r de te r m ining the mo istu re content of rungs 
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and other chair parts. I me an incxpcnsin· digital scale that 
mea ' LilTS in 2-gram and I I I 0-ounn· increments. 

Abrasives and Finishing Tools 
I try to keep sanding and finishing as simple as possible. En·n 
though sharp-edged tools create 1·ery smooth 11·ood surlitces. 
some scraping and sand ing seems im·1·itable. :\ 5-inch-diamcllT 
random- orbit sander. 11·hile not usdi.d 11·ith post-and-rung 
chairs. 11·orks 11·e ll on \\"incisor seats. I' ll discuss finishes. paints. 
and other finishing supplies in the tutorials. 

.\I I" fi11·01·ite flat sc raper is four-sided. 11·ith a cutYe on one 
lo ng side .. \ suppk or 80-. 120-. and 220-grit sheets or sa nd­
paper 11·ill take care or most sanding chores. I find that cloth­
backed sandpaper lasts longer and has better abrasion. 

I find half~rouncl rasps I "CI"\" uscfi.d: the best arc called pat­
tern-maker's rasps . Good om·s are expensi\"l' but 11·ill last f(Jr 
years if 1·ou ptTI"t'llt them fium contacting other rasps and 
files during storage. Be sure to put a handle on ani" tangccl 
rasp o r file. Bastard-cut half~rouncl machinist's files arc good 
for detailing tenons. Rat-tail rasps are often usdi.d in fitting 
\\"inciso r spindles: the most usdi.d sizes arc .)/ I 6. 3/8. and 
I /2 inch. 

You'll need Oil hand supplies or disposable gimes for 
finishes and if 1·ou use poll-urethane glue: clean 11·hitc 
rags torn into pieces about .) bl" I 0 inches: 1- 1 /2-inch. 
good-quality sash brushes f(Jr \\"incisors sa11· off the 
handle to a total length or about 8 inehes). 

I recommend 11·ea ring a dust mask f(Jr sanding and 
11·hen You're using some finishing materials. If You're 
paniculark sensitin· to dust or fi.tmes I"Ou shou ld con­
sider bu1·ing an air helmet. 11·hich has a high-qualitl· 
filter and a small pump that supplies continuous clean 
air behind a f"ull-f itcc shield attached to a plastic hard 
hat. YOLt"ll also need sa fi.·t1 · glasses f(Jr splitting. 11·lwn 
striking steel against steel. and 11"iwn 11·orking at a band 
sa11· or other pmnT tool. 

I knoll" that nm·ice chairmakcrs ma1· find this list 

r;Hhcr long and some11·hat daunting. Finding good tool 
suppliers ma1· be a challenge. and the expense is con­
sickrabk. One solution is to begin b1· taking a course 
or 11·orkshop 11·herc spccialt1· tools arc supplied. \\"hen 
1·ou do bm· tools. I ITcommcnd that HJU bul" good 
OIH's : cheap substitutes arc generallY disappointing. 

ffiakin~ a Chairmaker\ Bevel Gau~e 

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 idea l for chai rmaking , problems you can 
avoid by making your own bevel gauge. Make the base and arm from any dry hardwood. I 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 wi th a flat washer and a wing nut. I 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 
following the same specifications. 

s. 

N o matter how carefully you finish a spindle 
spokeshave, you'll find yourself creating narr 
facets. The quickest way to round a spokeshav• 
die is to use a scraper made especially for the p 

Square up a 9- to 12-inch block of dry hardwoc 
inches on each side. To shape the handles, 1 
block on a lathe or whittle and rasp them to sha 
and chisel a housing across the center for the rer 
blade clamp and shaving escape. Make the blad 
from another piece of hardwood. Shape the S< 

escape as shown. Drill and countersink holes for 
1 /4-by-1-inch machine screws that secure th• 
clamp to the main body section. Countersink~ 
for the 1 /4-inch nuts. 

Shape the concave, 3/4-inch diameter half-cird 
on the bottom of the scraper with a large, rat-ta 

Hacksaw the scraper blade from an abandoned 
burr on the edge by burnishing at an angle wit~ 



J need on hand supplies of disposable glm·cs f()r 

tes and if you usc polyurethane glue: clean 11·hitc 

torn into pieces about S b1· I 0 inches: 1-1/2-inch. 
-quality sash brushes for \\"incisors sa11· ofr the 

le to a total length of about 8 inches). 

)mmencl 11·earing a dust mask for sanding and 

1 you're using some finishing materials. If 1·ou'rc 

cularly sensiti1·e to dust or fumes you shou ld con­

buying an air helmet, 11·hich has a high-qualitl 

and a small pump that supplies continuous clean 
~hind a full-face shield attached to a plastic hard 

~-ou 'II also need safety glasses for splitting. 11·hcn 

ng steel against steel, and 11·hen 1mrking at a band 
>r other power tooL 

'~~'that nm·ice chairmakers ma1· find this list 

r long and somewhat daunting. Finding good tool 

jers may be a challenge, and the expense is con­

:t.ble. One solution is to begin by taking a course 
>rkshop 11·here specialty tools are supplied. \\.hen 

lo bu1· tools. I recommend that 1-ou buY o·ood . . . ~ 
cheap substitutes are generallY disappointing. 

)evel Gau~e 

le versions with superior stability. 

ess than ideal for chairmaking, problems you can 
m any dry hardwood. I used maple and made the 

fhe arm is 3/ 16 inch thick, 1 inch wide, and 5-3/4 
Jined with a flat washer and a wing nut. I offset it 
the arm. (An improved version of the bevel gauge 
Jrn ings or tapered chair parts that don't have par-

les. You can also make a nicely balanced try square 

ffiakin~ a ~pindle ~craper 

Shop-made spindle scraper 

N o 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
dle is to use a scraper made especially for the purpose . 

Square up a 9- to 12-inch block of dry hardwood 1-1 / 8 
inches on each side. To shape the handles, turn the 
block on a lathe or whittle and rasp them to shape. Saw 
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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~harpenin~ Your Tooh 

ShmJIIning a .1/8-inrh Jimtnborr bitll ·ith 1111 augn bitjilr. l ·,r thrjiit' on(r 

on !In undt'nidr o{ ihl' mlln and thr in,idl' '!{!hi' 11& nirkn: 

A sharp tool is something like a fine racing horse it 

promises great performance, but taking care of it and 

allouing time for training come ,,·ith the territory. In 
spite Of the old S<l\\ that .. a sharp tOO( is a saf(• lOOI.'' its \'t' rY 

sharpness makes a sharp tool not only cut \\'OOcl more casih­
ancl cflicicnth- than a dull one. but also f;tr more dangerous. 

\\ 'hen using sharp tools. \·ou need to be nTy careful to pro­

tect both ~ ·ourself and their delicate edges. 

One reason mam· ,,·ooci,,urkns grm·itate to\,·arcl pO\HT 

tools is that theY han· ncnT had the sat isf;tction of using 

proper!~ · sharpened hand tools or of seei ng the fine \\'OI-k 

such tools produce. :\ lso, the selection of' tools and abra­
sin·s a\·ailabk for grinding and honing a fine edge can be 

confusing at best. daunting at ,,·orst. During the years that 
I"n· been ,,·orking green ,,·oocl. I"n· had the good fortune 

to learn about sharpening fi ·01n senTa l ,,·oocl\\·orkers " ·ho 

maintain and usc cxtrcnwh- sharp tools. In this chapter I' ll 

pass that knmdcclgc along to HHI, exp lain senTal concepts 

about sharpening. and then get to the specifics of' sharpen­

ing some of' the spec ia lized tools used b\· cha irmakcrs. 
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Sharpening is a three-step process: ( I) OC\·cloping the cor­

rect gcomcrn· for the type of too l, usually bY grinding or 

othcm·ise shaping: (2) sharpening the edge. often referred 

to as honing. usually \\'ith bench stones: and (3) polishing. 
,,·hich mm· include bufling. 

CuniNG·EDGE GEOMETRY 
Through experience. 1\ ·e come to agree ,,·ith master \\'OOcl­

r<uYer. teacher. and turner \\'i lk Sundq,·ist that "the bc\·el 

is more important than the edge." \\'hat does this mean? 
:'\o matter ho,,· sharp a tool's edge. it ,,·ill fitil you if its 

geometn· is inappropriate for the tool or for the task you're 

asking it to do. For example. a 90-degree edge can be made 
n ·n · sharp, but it ,,·on 't slice ,,·oocl. Or the be,·el of a sharp 

edge might be slighth- conn·x (or dubbed) . so that you han· 

to lift the tool so high to cut ,,·ith it that it 's inefficient. 

The first thing to remember is that a culling edge has l\\'O 

sides it is a juncture of t\\'0 intersect ing planes. In geome­

tn: such a juncture is called an arris. :\ tool's edge may be 

formed by the junction of a single beH'l and the back (flat ) 

side of a blade (as in plane blades and ch isels) or by the junc­
tion or (\\'{) bewls (as in kniH'S and most axes) (sec fig. 3. I). 

.\ n edge's sharpne ·s is onh- as good as the surface of the 

rougher of the t,,.o sides at the arris. If you look at a tool 

edge through a I 0-pO\\Tr hand lens, , ·ou ,,·ill see minute 

scratches on both planes and tiny serrations at the <trris. 

\\'hen you hone and po lish a tool, the su rfaces a nd the 

a n ·is gro,,· smoother. A sha rp edge in tool stee l has a 

highly polished surface on both sides of the <UTis. 

For most cutting tasks, a Im,· included angle--the angle at the 

arns curs best. but a \\'icier angle holds up better. The 
optimum included angle for \\·ooci,,·orking tools , ·aries 

from about 20 to as much as -ki degrees for certa in turning 
tools. For the harci,,·oocls used to make chairs. I sharpen 

most hand tools at an included angle of 25 to 35 degrees. 

In addition to a tool's cutting geometrY, the appropriate 

incluclecl angle is determined bY the type of steel the tool is 

made of: the stee l's hardness at the edge, the hardness of 
the ,,·ood to be ,,·orkccl, and personal \\"OOcl \,·orking habits. 

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

\\'Ork you ''ill need to do touch-up sharpening periodically 

Hollow-Ground Bevels 
Often to sharpen a tool you'll ,,·ant to make the bn·el either 

absolutely flat or slightly concan· (slightly lto//on· ground, that 
is. g round unti l a hollo,,· appears along the center of' a 

bewl). It's much easier to create a lightly rounded, c 

(rolled) surface than a flat one (sec fig. 3.2). 

For a hollm,·-grouncl bc,·el, a grinding ,,·heel is used l 

shaping: the result is a "heel and toe·· configured bev 

fig. 3.3a). The hollo,,· reduces the beYel surface area I 

honed and polished, ,,·hich means faster honing. DUI 

honing on a fl at stone, you can register the honing at 

clicking aga inst the heel and toe of the be,·el. This h1 

prc\·cnt rocking. ,,·hich \\'ill either result in a rounded 

, ·ex be,·el or cause you to lose control of the bevel an 

One important point to remember ,,·hen hollow gri 
is to lem·e \Try narrm,· bewl fl ats a t the heel and tQI 

too-narrou· included angle of a full-hollo\\' grind (see 

3.3b) can be corrected by honing either a microbev1 

nc\\' heel and toe flats that correspond to the desiret 

A full-h o llo\\' g rind made \\'ith a high-speed bench i 
a lso increases the r isk of m·erhcat ing at the edge, re 

in a loss of temper. 

To strengthen a full-hollm,· grind by honing a micrr 

you readjust the honing angle, forming a narrow ba 
behind the cutting edge (fig. 3.3c). Acl,·ocates of mic 
ben·ls point out that resharpening is faster than hor 

full bc,·cl and that the larger ben·! angle is stronger 

the original ground angle. Ho,,·ewr. I generally avoi 

microblTels; to speed up honing I prefer a slight hoi 

grind a long the be,·e l; that way I' m sure to maintair 

cu tting angle I \vanr. Part icu la rly for the chairmakir 

that you ' II use \\'ith the bewl side dmm, where the I 

acts as a gu ide or register for the cutting action, a 
microbe,·el is too narro\\' to be enecti,·e. For instana 

microbe,·el makes a drm,·knife useless for bevel-elm 

ing. 1\ l icrobC\·els arc fine on plane blades and chiseb 

arc used exclusi,·eh- be,-cl side up, as long as the in 

cutting angle is Im,· enough. 

Rolled Bevels 
Rolling or dubbing either side of an edge generally 

increases the included angle. \\'i th clrawknives and· 

a small amount of rolling or clubbing is not only 

able, but actually desirable in order to control 
U nlikc a plane or spokeshm·c, a dra\\'knife has no 

cal "fence" to control tool depth. You control the 

your cut by making frequent, subtle adjustments in 

angle as the cut progresses. A clrm,·knife used bevel 

sha\'e hardwood will im·ariably hm·e some 

the back (flat ) side of the blade. Similarly, a 
bewl dmm on hard\\'oocl requires some rounding 

the ben· I. (\\'hen shm·ing soft\\'OOd, a drawknife will 
\\'Ork fin e sha, ·ing bewl up ,,·irh a \·ery flat back 

blade: soft\\'oocls compress some\\'hat during a cut.) 

danger in forming a roll across either side of a 

blade is that the included cutting angle (at the edge) 

increases. espec ially if both sides are rolled. 

To judge the included angle of a dubbed bevel on 

but particularly a dra\\'knife, you need to take a 

look at the bewl configurat ion. If the dubbing 



nin~ Your Tooh 
?ening is a three-step p rocess: ( I) De\-e lop ing th e cor­

;eometry fo r the type or tool. usua lh- b\· g rinding o r 

"\v;se shaping; (2) sha rpe ning the edge, o ft en re fe rred 

honing, usually with bench stones: and (3) polishing. 
1 may include buffing. 

niNG·EDGE GEOMETRY 
ugh experience, I\·e come to agree " ·ith maste r wood­

r, teacher, and turner \Ville Sundq,·ist tha t " the ben·! 

re importan t than the edge." \\'ha t does this mean·) 

tatter how sharp a tool's edge, it will fa il yo u if its 

.etry is inappropriate fo r the tool or fo r the task yo u're 

g it to do. For exa mple, a 90-degree edge can be made 

;harp, bur it won't slice \\·ood. Or the be, ·el o f a sha rp 

m ight be slightly com·ex (o r dubbed) , so that yo u han· 

the tool so high to cut " ·ith it tha t it 's ineffic ient. 

irst th ing to remember is tha t a cutting edge has t\\·o 

- it is a j uncture of two intersecting planes. In gcome­

.ch a j uncture is called an arris. A tool's edge may be 

:d by the j unct ion of a single bewl and the back (fla t) 

f a blade (as in plane blades and chisels) or by the j unc­

f t\\'0 be\'el (as in kni,·es and most a ..;es) (see fig. 3. I). 

lge ·s sharpness is onl y as good as the surface of th e 

ter of the two sides at the a rris. If you look a t a tool 

through a I 0-power ha nd lens, you will see m inute 

hes on both planes a nd tiny serra tions a t the ;u r is. 

1 you hone and po lish a tool, the surfaces a nd the 

~ow sm oothe r. A sha rp edge in too l stee l has a 

' polished surface o n both sides o f the a1Tis. 

osr cutting tasks, a lo" · included angll'- the a ngle a t the 

- cuts be t. but a " ·icier angle holds up be tt er. The 

um included angle for \\·ood\\·o rking tools , ·a ries 

1bour 20 to as much as -1-5 degrees for ce rta in turning 

For the hardwoods used to make cha irs. I sha rpe n 

1and tools a t an incl uded a ngle of 25 to 35 degrees. 

1irion to a tool's cutting geometry. th e appropria te 

. eel angle is de termined by the typ e o f steel the tool is 

of. the stee l's hardness a t th e edge, the ha rdn ess o f 

Joel to be worked. and perso na l \\·ood\\·o rking ha bits. 

ening. especially hon ing, is an ongoing process. Fo r good 

·ou \\ill need to do touch-up sharpening periodicall r 

low-Ground Bevels 
to sharpen a tool you' ll \\·a m to m ake the beH· I e ither 

rely Oar or slightly co ncan· (slight!, hollolc ground, tha t 

_md unt il a hollo\\' a ppears a long the center o f' a 

bevel). It 's much easier to create a slightly rounded, convex 

(ro lled) surface than a fl at one (see fig. 3.2). 

Fo r a hollow-ground be, ·el , a grinding wheel is used fo r 

shaping; the result is a " heel and roe" configured bewl (see 

fig. 3.3a). The ho llow reduces the be, ·el surface a rea to be 

honed a nd polished , which means faster honing. During 

honing on a Oat stone, you can register the honing angle by 

clicking against th e heel and toe o f the be, ·el. This helps to 

p reYent rocking, ,,·hich \\·ill either result in a rounded , co n­

\ ·ex be,·el or ca use \ "O U to lose control o f the be, ·el angle. 

One important po int to remem be r \\·hen hollow g rind ing 

is to lea, ·e , ·en · na rro,,· be, ·el Oa ts a t the heel a nd toe . The 

/oo-narrou· included angle of a full-h o llo\\· g rind (see fig. 

3.3b) can be correc ted by honing e ither a microbewl o r 

new hee l and toe Oa ts tha t correspond to the desired a ng le. 

A fi.dl-ho llow g rind m ade \\·ith a high-speed bench g rinder 

a lso increases the risk o f o, ·e rheating a t the edge. resulting 

in a loss of temper. 

To strength en a full-h ollo\\· g rind by honing a microbe, ·e!, 

you readjust the honing angle, fo rm ing a na rrow ba nd j ust 

behind the cutting edge (fig. 3 .3c). Ad, ·ocates o f micro­

be, ·e!s po int out tha t res ha rpening is fas ter th an honing th e 

full be\-el a nd tha t the la rge r be, ·el a ng le is stro nge r th a n 

the o rigina l g round a ng le. Howe, ·e r. I ge nera lly m·o id 

microbe, ·els; to speed up honing I pre fe r a slight ho llo\\· 

g rind a long the be, ·el ; tha t way I'm sure to ma inta in the 

cutting a ngle I " ·ant. Pa rticula rl y fo r the cha irma king tools 

tha t yo u ' ll use with the be, ·el side clO\m , whe re the be, ·el 

ac ts as a guide o r registe r for the cutting ac tion , a 

microbe\·e l is too na rrow to be effecti,·e. Fo r insta nce. a 

microbe, ·el m a kes a d rawknife useless fo r be, ·el-down shm·­

ing. :\licrobewls a re fin e on pla ne blades and chisels tha t 

a re used exclusiw ly be, ·el side up, as long as th e included 

cutting a ng le is low eno ugh . 

Rolled Bevels 
Rolling o r dubbing e ither side o f a n edge ge nera lly 

increases the incl uded angle. \ \ 'ith dra\\·kni, ·es and inshaws 

a sm a ll amount o f ro lling or dubbing is nor only accept­

a ble. bur ac tua lly desirable in o rder to control depth of cut. 

Unlike a pla ne or spokesha, ·e. a dra\\-knife has no mechani­

cal "fence" to control roo! depth . You control the depth of 

your cur by m aking freq uent , subtle adjustments in tool 

a ngle as the cut progres es. A dra\\-knife used be, ·el up to 

sha\·e ha rdwood will im·a ria bly hm·e som e rounding ac ross 

the back (fl at) side o f th e blade. Simila rl y, a drawknife used 

be\ ·el clown on ha rdwood requires some rounding ac ross 

the be, ·e!. (\ \'hen shm·ing soft\\·ood , a drawknife will o ften 

" ·o rk fin e shm·ing be, ·el up " ·ith a , ·ery Oa r bac k side on the 

blade: so ft\voods compress som ewha t during a cut. ) The 

danger in forming a ro ll across eithe r side o f a d ra\\·knife 

blade is tha t the included cutting angle (a t the edge) q uickly 

increases. espec ia ll y if both sides a re rolled . 

To judge the included angle o f a dubbed bC\·e! on a ny tool, 

but pa rticula r!\· a drawknife, yo u need to ta ke a Yery close 

look a t the be, ·el configura tion. If the dubbing extends 

FIG. 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 

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

FIG. 3.3. A, Hollow 
grind centered on a 
30-degree bevel ; 
b, hollow grind 
extending from bevel 
toe to heel , resulting 
in a weak 20-degree 
included angle; 
c, 30-degree micro­
bevel ground at the 
edge of a 20-degree 
hollow grind 

FIG. 3.4. Suggested 
drawknife bevel 
geometry-the bevel 
is rolled above the 
30- degree included 
cutting angle . 

b 

HEEL 
ROLLED 

STRAIG~ 
TOE 

from cutting edge to heel , it becom es , ·ery d ifTicult to deter­

mine the true included angle. But if dubbing begins slightly 

beyond the cutting edge and then extends back to the heel, 

you can mainta in the desired included angle and use the 

dubbed sec tion of the be, ·el fo r controlling the cut (fig. 3.4) . 

\\'ith spindle-turning go uges, be, ·els should be full y hollow 

gro und so tha t the be, ·el ac tua lly rubs aga inst the turned 

wood. This rubbing ben·! ac tion a llows you to control the 

tool, \\'hich is cutting a cylindrical surface. 

Besides bewl geom ctr); f.1c tors that come into play in evalu­

ating cutting d!Cctiw·ness a re the angle of blade to wood 

(the ac tua l cutting a ng le), the direc tion the blade move in, 

a nd the width of a tool's th roat (the opening in front of the 

protruding blade). \\'hen a blade is held a t an angle to the 

pa th o f the cut called skewing-the effec tive cutting angle 
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.I Pmirie ,/oz ,·-.,jJeed zt·atn grinr/,tollf: the jmrdw.1rr mo/1111.1 a I. 72.! 1/1111 motor 
to thepu'k ,/wji.,. The jz~;' mr.Ji!r ,/uuf;ming j!lant!rhi'd /Jiadt'' and knire1. 

is [0\,·er than the included angle measured perpendicular to 
the edge. This eflcct or skell·ing is ('<IS\ ' lO understand if' \ 'OU 
compare a road that goes straight up a hill to a road that 
approaches a hill at an angle. BY ske\\'ing. a +0-degrce 
included angle mm· actuallY cut at :m degrees or less .. \ 
[0\,·er cutting angle almost ah,·m·s makes a liner. smoother 
cut. I allen recommend ske11·ing 11'11Cn a cut is dillicult. 

:\ 10\·ing the blade side1,·a1·s as the cut progresses slicing 
has a similar e!Tcct. I can press a \TI'\ ' sharp knife edge 
directly against Ill\' finger ,,·ithout getting cut. If' I pull the 
knili.· slightlY side11a1·s. the edge ,,·ill slice through mY flesh. 
If YOU usc slicing. skn,·ing. or both 11·ith a IH'll-sharpcned 
tool. you can make a glassy smooth cut on many highlv 
figured hard11·oods. 

Finally. a natT0\1' throat opening on a plane or spokeshaiT 
ah,·m ·s impro1Ts the qual it1· of' a cut and results in a 
smoother surf;ICe. 

EQUIPMENT FOR SHARPENING 
Sharpening equipmcm can be categorized into the three 
sharpening stages: I Shaping and grinding implemems. 
1\'hich determine the gcomell'\' or the edge and blade. 
include grinders. belt sanders. Iiles. and the coarsest hand­
held stom·s: (2) honing tools. ,,·ith \\'hich sharpening actu­
ally begins. 11·h ich include bench stones. shaped slips. and 
the finer-grit 11·heels: and (:) ) polishing stones and com­
pounds. used on bulling 11·hccls. strops. or some other 
matrix. Choosing 11·hat equipment to bm· or usc can be 
confusing: personal prdi.·tTnn'. budget. and a\·ailabilitY arc 
important considerations. 

Motor-Powered Wet Grinders 
:\l otor-po11Trcd slo11·-spccd grinders that run in a ll'<ller 
bath an· sakr and easier to usc than high-speed conn·n-
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tiona! bench grinders. Since thn· produce no sparks. Hlll 
don't han· to 11·orry about lire risk or shielding 1·our l'H's. 
Lnlikc the old ll'<ller-lubricatcd grinding 1dwcls made 
from quarried sandstone. 11·hich cut slm,·ly and might 
liTcze and crack 11·hcn saturated. , ·itrilicd aluminum-oxide 
11·atcr 11·hccls arc f:tsl cutting. \l ost are designed to rotate 
bct\\'een 90 and 120 rpm. (Constant immersion 11·ill solien 
these 11·hcels: the1· should be tTmon·d li·01n the 1\·;ucr 11·hen 
llOl in LISl'. 

. \ l't'l'l ' basic IH'l grinder. such as the Prairie. uses a quick­
cutting 1·itrilied \\·heel that needs carl'li.tl truing 11ith a dia­
mond dresser or carbide stick before it c<t n he used . Since 
the axles are moumcd in a cast-a lum inum housing 11·ithout 
bearings. You mu-;t oil the axles before each g rinding 'es­
sion . T h is grinder can be purchased 11·ith a t;Ktory­
mountcd motor or 11·ith jack-shali speed-reduction pullc1·s 
f(>r a purchaser-installed motor. (The motor shou ld be 
mounted so that the 11·hed turns a11·ay fi·01n the tool rest 
if' it's st'l up to turn tm,·ardthe tool rest. a copious amount 
of' ll '<llcr 11·ill ride onT the \\·heel. onT the tool being 
ground. and onto the floor. Grinding 11·ith the 11·heel turn­
ing ;m·ay fi·om the tool rest is disconcerting at first. but it's 
not dil1icult to learn. 

I also use a higher-quality 1\'l'l grinder made lor serious tool 
sharpening. such as the Sll'l'dish ' l(ll'lnck. This unit olkrs 
both a I 0-inch grinding \\·heel and a n.·mo1·able stropping 
11·hcelmounted on the other side of the housing. In con­
trast to the three o'clock grinding position or most 1\'<lll'l' 
and high-speed grinders. the ac\justable tool rest is posi-
t ioncd so that I'OU grind almost at the top of' the " ·heel. 
T his liH'h-c-o'clock grinding position causes 11·ater to flo11· 
back into the trough and makes the unit more stead1· to 
operate. This grinder requires a lo11· supporting 11·orkbench . 
.\ 11·ide range of' sharpeningjig;s is m·ailable. including a 
diamond truing tool and a jig lor planer and jointer blades 
that 1\'0rks perkctly lor grinding flat, straight dra11-kni1·cs. 

:\l ost j apanese 1\'el grinders grind on the side or a horizon­
tal 11·heel. a1·ailable in 1·arious grits and made 11·ith matcri­
als similar to japanese ll '<ller stones. \\'orking on the side of' 
the 1dwcl. ho11T1·er. makes hollo11· grinding impossible. 
These grinders come 11·ith an attachment for grinding 
11·ide planer and jointer blades. T hey do a line job once all 
the ac\justmcnts arc correct!~- set. 

Conventional Bench Grinders 

Conn·tnional bench grinders that operate at 3.+50 rpm 
11·ork 11·ell lor man\' grinding tasks. But bench grinders an.· 
trick\· to use: the\' make it nT1· cas1· to OHTheat a tool 
edge. causing loss or temper indicated ldll'n the tool edge 
suddenly turns blue . Bench grinders also produce copious 
sparks. 11·hich can cause eye injurY. damage eYeglasses. or 
stan a lire. The tool rests that come 11·ith most bench 
grinders arc fl imsy and dillicult to ac\just. 

I' m comf(Jrtabk using a bench grinder to shape plane and 
chisel blades. 11·h ich arc rdatil'l·l,· na tTo\\· a nd flat. But I ... 

han· nnTr been able to get consistcmh- ground be• 
gouge. axe. or adze blades 11·ith a high-speed grind• 
D r;ll\·knif(· blades present a particular problem. due 
their length and their handles. 11·hich im·ariably bu. 
the grinder\ motor housing. Can·ing kni1·es with b 
that cut'l'c up tm,·ard the tip (such as S11Tdish '·sioy 

knin·s) are among the most dillicult tools to grind 1 
bench grinder. H mH'\TI'. if' Hlll are unusually skillft 
bench grinder ma\' still be the most HTsatile tool tc 
shaping the bt·l·ds or mall\' hand tools. 

Should you elect to usc a lwnch grinder. I recornrne 
some adaptations. \\ 'hitc and pink cr1·stalon 11·heels 
cooler than the standard gn·1· silicon carbide 11 ·hee~ 

come \\'ith bench grinders. Crystalon 11·heels wear q 

constantly exposing nc11· abrasin· panicles. tor grin 
tools. usc a HO- or 120-grit 11·hccl. (Finer-grit 11·heels 

g lazt· 11·ith metal li·agmcnts and arc more likely to a 
the tool being ground.) You can replace the llimsy t• 
that comes 11·ith home-shop bench grinders 11ith at 
mounted. shop-made tool n·st. or an aliermarket to 
11·hich is cas1· to set up at 1·arious angles to the whee 

\\ 'hen n>u usc a bench grinder. 1·ou must cool the ( 
being ground b1· liTqlll'lll dipping in 11·ater or with 

tinuous spra1· .. \ hand-held. trigger spra1· bottle wot 
il' Hlll han· an assistant to opnatc it: machinist 's cc 
mist dn·in·s are operated 11·ith an air compressor. 

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

Hand-Cranked Grinders 
.\ n altcrnatin· to the high-speed bench grinder is a 
n>u turn 11·ith a hand crank. Some 11·ood11'0rkers ri! 
hand-cranked grinder to a shop-made tool rest, a Cl 

nation that olli.Ts precise grinding, if' \'OU can crank 
one hand and smooth !I- mon· a plane blade or chis• 
across the tool rest 11·ith till· other. The gearing on t 
hand-cranked grinders turns the 11·hcel at an irnpre 
~.000 rpm . H mn'l'er. \'OU must maintain a 1·ery ligh 
grinding touch against the 11·hcel. since torque at th 
speed is \'('f'\ ' limited. 

.\ not her lllJl' of' hand-cranked grindn uses direct dri 
11·ithout am· gearing. These arc sl<l\1·-speed ll'et grinde 
11·hich olli:r l'<lU adequate torqut· but limited wheel p 
resulting in much slo11·n grinding .. \ t least one manuJ 
olkrs a jack shali and pu lln · kit. so that the hand-craJ 
unit can be conH't'lt'd f(Jr usc 11·ith an electric motor. 

Sanders 
You can also shape tools 11·ith motorized sander. H 
buildup is considcrabk less than 11·ith a bench grind 
more than 11·ith a 11·ater 11·heel. You can use belt an 
flatten the back sides of blades. and 11·ith some belt 
\'OU can create a hollo11· grind b1· sanding where the 
runs around the 11·hcels. Bench- and floor- mounted 



u bench grinders. Since the~ - produce no sparks. \'OU 

t ha1·e to \\·orn· about fire risk or 'i hielding 1·o ur e\'l's. 

ke the old \\·a ter-lubrica ted grinding \\·hee ls made 

quarried sandstone. \\·hich cut sll)\\·h- and might 

.e and crack 11·hen sa turated . 1·itrified aluminum-oxide 

r wheels a re fi1st cu tting. :\lost are designed to rotate 

·een 90 and 120 rpm. (Constant immersion 11 ill so ften 

: \\·heels: the\' should be t-cmm·ed fium the water 11·hen 
n use. 

ry basic \\·et grinder, such as th e Prairie. uses a quick­

ng Yitrified 11·heel th at needs carefu l truing 11·ith a dia­

d dresser or carbide st ick before it ca n be used . Since 

Lxles are mounted in a cast-aluminum housing 11·ithout 

ings. you must o il th e axles before each grinding 'it's­

This grinder can be purchased 11·ith a filctOtY-

nted motor o r 11·ith jack-shaft speed-reduction pulle\'s 

purchaser-installed moto r. (The motor should be 

nred so that the whee l turns a11·ay fi·om the tool rest 

; set up to turn toward the tool rest, a cop ious amount 

ater \\·ill ride o1·er th e 11·heel. owr the tool being 

nd. and onto the fl oor. Grinding 11·ith the \\·lwei turn­

way from the tool rest is disconcerting a t first. but it 's 
lifficult to learn .) 

> use a higher-qua lity 11·et g rinder made fo r serio us tool 

)ening. such as the s,,·ed ish ' lormek. This unit o fli: rs 

a I 0-inch grinding wheel a nd a n:mo1·able stropping 

·1 mounted on the oth er side of the housing. In con-

to the three o'clock grinding position o r m ost \\'<Her 

1igh-speed grinders, the adjustable tool rest is posi-

d so that you grind a lmost at the top or the \\'hee l. 

tweh-e-o'clock grinding position causes 11·a ter to fl o11· 

into the trough and makes the unit more stead~ - to 

He. This grinder requires a lm1· supporting 11·orkbench . 

:le range of sharpening jigs is m·a ilable. incl uding a 

ond truing tool and a jig for planer and join tn blades 

~·orks perfec tly for g rinding fl at, straight dr<mknin·s. 

J apanese \\'et grinders g rind On th e side of a ho ri zo n­
Jeel, m·a ilable in , ·a rious grits and made 11·ith ma tni­

nilar to J apanese \\'a ter stones. \\'o t-king on the sick of 

·heel. howewr, makes ho llo\\ grinding imposs ible. 

~ grinders come 11·ith an a ttachment for g rinding 

planer and jointer blades. The, - do a fine job once all 

::ljustmenrs are correctly set. 

1ventional Bench Grinders 

ent iona l bench grinders tha t operate at 3 .+.10 rpm 

\\·el l for many grinding tasks. But bench grinders arc 

to use: the~ · make it n·r~ - cas1· to onTheat a tool 

causing loss or temper indicated \\'hen the tool edge 

·nl\' turn · blue . Bench grinders also produce cop io us 

;_ 11·hich can cause eye injury. damage en·glasscs. or 

t fire. The tool rests that come 11·ith most bench 
~ rs are flims1· a nd diflicult to ac\just. 

)mfortable using a bench grinder to shape plane and 

blades. 11·hich are relatin·h- narr011 and flat. But I 

hm·e ne1·er been able to ge t consisten tly ground bn·cls on 

gouge. axe. or adze blades 11·ith a high -speed grinder. 

Drm1·knife blades present a pa rticu la r problem. due to 

the ir length a nd their handles. 11·hich im·ariabh- bump into 

the grinder's m otor housing. Can·ing knin·s with blades 

that cutYe up tOI\·ard the tip (such as S11-edish "slO\·d" 

knin·s) are among the most diflicult tools to g rind with a 

bench grinder. H mH'nT. if' 1·ou arc unu s ual~\- skillf'ul. a 

bench grinder Ill<!\- still be the most nTsa tik tool to usc fix 

shaping the ben·ls o f' mam· hand tools. 

Should , -ou elect to use a bench grinder. I recommend 

some adaptat ions. \\ 'hitc and pink lT\'stalon \\·heels cut 

coo ler than the standard grn· silicon ca rbide 11·heels that 

come 11·ith bench grinders. C:r,·sta lon 11·hcels \\'l'a r quickk 

constant!~ · exposing Ill' \\ ' abras in· particles. Fo r g rinding 

tools. usc a 80- or 120-grit 11 hee l. (Finer-grit 11·heels tend to 

glaze 11·ith metal fi ·agnwnts and are more likeh- to onTheat 

the tool being ground.) Yo u can replace the flims1· tool n ·s t 

that comes 11·ith home-shop bench grinders 11·ith a bench­

mounted. shop-made tool rest. o r a n aftermarket tool rest. 

11·hich is eas1· to se t up at 1·arious angles to the 11·heel. 

\\ 'hen 1·ou use a bench g rinder. 1·ou must coo l the edge 

being gro und b1· fi ·eq uent dipping in ,,·,uer or 11·ith a con­

tinuous spra\· . . \ hand-held. trigge r spraY bot tle \\'lJrks fine 

if' \'OU han· an assistant to operat e it: machinist's cooling­

mist dn·ices are operated 11·ith 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 
. \ n alternatin· to the high-speed bench grinder is a wheel 

,-ou turn 11·ith a hand crank. Some 11·ooch\'Orkers rig up a 

ha nd-cranked grinder to a shop-made tool res t, a combi­

nation that offers prec ise g rinding. if 1·ou can crank 11·ith 

one hand and smoo thh- mon· a plane blade or chisel 

across the tool rest 11·ith the o ther. The gea ring on the best 

hand-cranked grinders turns the \\·heel at an imprcss in· 

2.000 rpm . H miT\'t'l'. yo u must maintain a nTy light 

g rinding touch against the 11·hecl. since torque at th a t 

speed is \TI'\ - limited. 

. \ nother t\"j)C of' hand-cranked grinder uses direct ch·in·. 

11·ithout anY gearing. These arc slOI\·-spccd 1\'Ct grindns. 

11 hich ofkr , ·ou adequate torque but limited \\·heel speed. 

resulting in much slm1·n grinding .. \ t least one manufitcturn 

ofli: rs a jack sha ft and pulln· kit , so that the hand-cranked 

unit can be con\'lTtcd f(l r usc 11·ith an electric moto r. 

Sanders 
You can also shape too ls 11·ith motorized sanders. Hea t 

buildup is conside rably less than 11·ith a bench grinder. 

more tha n ,,·ith a 11·atn \\·hee l. You can use belt sa nders to 

flatt en the back sides of blades. and \\'ith some belt sa nders 

HHI can create a holl011· g rind b1· sanding 11·here the belt 

runs around the 11·heel s. Bench- and fl oor- moumed bdt ... 

(,'rinding 1111 in,hart' l<'ilh a 1111 11 11 drum 111111kr mounlal lo 1111 dft'lrir drill 

sanders oficn ha\'l' adjustable too l supports. For occasional 

usc. HHI can clamp a hand-held belt sander upside dom1 

on a 11·orkbench. 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. 

Espec ial~\- f(Jr sha ping cu iYed edges. I ma ke exten,iH' use 

of' small drum sanckrs that consist of' a sand ing sken· . 

rubber cd indn. and I / +-inch shaft. These can be 

mounted to a n ordinan· ckctric-drill chu ck. Dusting tal­

cum pL)\\·dcr on the rubbn drum helps 11·ith fittin g on the 

prd(mm·d sanding slt'l'\'l'S. (1\ ·c found the drums designed 

f(lr usc 11·ith o rdinar\' sandpa per disappointing. ) 

It 's eas\· to see 11·h\· drum sanders 1\'0rk IH'll on the inside . . 
o f' a CUIYl' . such as the horseshoe-shaped black of an 

inshan· or adze. But I a lso drum sand tlw cxtnior of 

CUIYcd blacks. Because the sander itself i, cuiYL'd. I can 

see under the drum. 11·hne the sa nding is ta king place . 

Bench Stones 
\\'hen steel is soli . , ·ou can make good progress using an 

ordinar\' fill' . Hm1·enT. most blade tools arc tempered to a 

hardness that makes filin g indli:ctin·. Shaping with coarse 

sharpening sto iH's is realistic 11·hen there 's not much metal 

to ITlllO\'t'. The fiJs tcst-cu tting abrasin·s <liT coarse- and 

medium-p;r it s\·nthctic diamond stones. 11·hich arc definitch­

superio r to the coa r'iL' LT\'sta lline o il stones a nd \\ 'iller stones 

prn·ioush- used . I consider diamond stom·s a good 1·a lue. 

en·n though the~ · en'tltually break dmm in use (since the\· 

are a surLtn· coating applied to a steel o r plastic matrix . 

their !ill- span is shorter than that o f' o ther abrasiw·s). 
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Because polishing-grade \\'a ter stones are 
considerabh· soft er than the coarse- and 
medium-grit stones, they require spec ial 
care; a sharpened tool edge can unexpect­
edly plo\\' imo the stone and gouge a trough 
in the surface. I find spec ial paste nagura 
stones helpful for kee ping the surface of 
polishing stones in good condition. 

Honing .>lone.> and acceJJon'es: a. cone-.>haped a·atenlone: b . . >hojJ-made nle11.1ion.Jor holding 
'poke, /wz·e blades: c. monoc~)'.lialine diamond hone: d. >hop-made bme to 1emre honing 1/one.\: 
e . J apanese zmlenlone: f. 1-1 I 2-k)' -2-inch 1leez·e .>tllldrr: g . . 1iljJ -.1haped ll'alenlone 

\ \ 'ith usc. a ny bench stone tends to dish , 
forming a lo" · a rea in the middle. \\'ate r 
sto nes dish \Try quickl y. For sha rpening 
pla ne a nd chise l blades, their surface must 
be fl a ttened , a process that usually ta kes 
just a fe"' minutes. To do this, you need 
" ·e r-dry sandpa per a nd a piece of pla te 
glass abo ut 6 by 12 inches a nd at least 3/8 
inch thick. Sprinkle water on the glass and 
OYer th e sandpaper surface. Then rub the 
stone bac k a nd fo rth m·er the sandpaper 
until it is fl a t. Rinse the resulta nt slurry o fT 
the stone befo re using it. I use 120-mes h 
" ·e t-dr\' paper to fl a tten 800- to 1.200-mes h 
stones. a nd 180- o r 220-mesh paper fo r 
+.000- to 8.000-mcsh stones. \\'et-dry sa nd-

The t\\'0 basic types of synthetic diamond stones use 
monocrys ta lline dia monds a nd the less expensi,·e polycrys­
talline diamonds. Polycrysta lline diamond stones go 
through a break-in period. Initial sharpening is extreme[,· 
aggressi\·e, but dia mond pa nicles ,,·ill fracture from the 
surface. lem·ing a slo\\·er-cutting but still impressiw ho ning 
tool. \ lonoc rysta lline diamonds outlas t their less-expensi,·e 
competi tors and ultimately represent a be tte r , ·alue. The 
fin est-grit diamond stones a re ra ted a t I ,200 mesh. 

EQUIPMENT FOR 

HONING AND POLISHING 
Since the early 1980s. synthetic j apa nese \\·ate r stones hmT 
been the choice of most ,,·ood\\'o rkcrs \\·ho ta ke sharpen­
ing se riously. These products \\'Ork much faster than the 
natural stones lubrica ted " ·ith light o il \\'estern \\·ood,,·ork­
ers ha, ·e used. (Although quarriedjapancse \\·a te r stones 
a rc a\·a ilable, they tend to be expensin>, a nd I'm not con­
, ·inced tha t they o fTer ad,·a ntages. ) Using j apanese \\'ater 
stones is mess); but cleanup \\'ith \\'ater is quick a nd easy, 
a nd the res ults make the extra troubl e \\'Orth\\'hile. 

C ommo n j apanese ,,·ater stones are m·a ilable in three grit 
ra nges. The coarsest, 180- 250 mesh. are intended fo r 
shaping " ·o rk. These \\·ea r dom1 quickk a nd 1\ ·e been 
disappo inted ,,·ith their perfo rma nce. \ Iedium-grit \\'<Her 
stones. 800-1 ,200 mesh, " ·ork , ·e ry e fl <.·c tin·k and can be 
kept in a " ·a te r ba th unless freez ing tempera tures threa ten. 
" ·hich " ·ill result in cracking. Fine-grit polishing " ·a tc r 
stones. +.000-8,000 mesh , a re both more expensi\·c and 
more e fl cc ti, ·e. 
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pa per is m·ailable a t sto res that sell paint 
and body-repair supplies fo r cars, and in most good 
harcl\\·are stores. 

A se t of bench stones is a substantia l im·estment. so you 
\\·a nt to kno\\· " ·ha t yo u're buying. Fo r ge neral use, I pre­
ItT 2-by-8-inch stones, " ·hich \\'o rk " ·e ll fo r most tools. 
:\n altern atiw is a combina tion I ,000 /6.000 \\'a ter stone. 
Fo r cur\'Cd-edge tools, such as go uges and inshm·es, 
I o ft en use ,,·a rer-stone slips and cones. 

B asic Selection of B en ch Stones 

Shaping 2-by-8-inch coarse 
monoc rysta lline diamo nd 

220 or 325 mesh 

Honing 2-by-8-inch medium 800-1 ,200 mesh 
monoc rysta lline diamond 
or j apanese ,,·a te r stone 

2-by-+-inch 1.000 mesh 
japa nese \\·a ter slip stone 

Polishing 2-by-8-inch +,000-8 ,000 mesh 
japanese " ·atcr stone 

2-b\·-+-inch +,000 or 6.000 mesh 
j apanese \\'a tc r slip stone 

Strops and Buffers 
Bes ides the fin e-g rit j apa nese polishing stones, you can 
a lso usc strops. buf1ing " ·heels, a nd lapping compounds 
fo r polishing, the fin a l step in sharpening. 

Polishing a cuiYcd edge on a flat stone is inefficient 
because there is minimal point o f contact with the ; 
siw. Strops a nd buffing ,,·heels ha, ·e some give to th 
surfi1ce. " ·hich makes them particula rly useful for pt 

tools \\'ith curwd or bo\\'cd edges. l.Jsually made of 
o r , ·cry coarse clo th , strops can be stretched end to 
across an [-shaped \\'OOden fi·ame or O\'er a wheel. 
Although hard fe lt bufling " ·heels cost several time 
than clo th " ·heels. they arc superior for precision b1 
clo th bufling \\'heels are too soft fo r efTecti\·e controi 
bufling actio n. \\'ith both strops and \\'heels, you USI 

abras in· compound pac kaged in a stick or tube. Wl 
minum oxide, sometimes labeled sta inless-steel bufE 
compo und. " ·orks fin e fo r polishing steel tools. 

You can a lso polish spec ially shaped tools. such as g 
using a \\'Ooden ma trix as a buf1c r and applying the 
co mpounds used on bufling " ·heels and strops. 

An o rdina ry la the ,,·ill po" ·c r " ·ooden disk-and-spill 
bufli:: rs. Del Swbbs, " ·ell knmn1 as a turner, is also< 
accomplished toolmaker ,dw uses a round softwooc 
" ·ith , ·a rious configurations turned on the perimeteJ 
polishing his cal'\·ing and turning tools. For larger Cl 

too ls, yo u can turn a tapered sofl\mod spindle mou 
bet\\'een cente rs into a n cfl'ectiH' bufTer. 

Approach all bulling '' ith caution. Polishing can o 
fast, especially at the edge, tha t you may find you 'v~ 

rounded a ca refullY shaped beH·l before you know i 

Safety note: Buffing into an edge is extreme 
dangerous. The slightest inaccuracy in tool 
tion can cause a catch, throwing a very shaJ 
out of control. Always buff with the wheel t 
ing away from the edge. If a buffing wheel i 
mounted to a conventional forward-turnin 
grinder, buff by holding the tool below the 
o'clock position, with the tool edge directe 
toward the bench surface. 

Diamond Slurry 
Polycrystalline dia mond slurry compounds in an oil 
may be the ultimate in polishing abrasi,·es; 5-rnicrm 

mo nel slurry " ·ill quickly bring a " ·ell-honed urfacj 
high po lish. C sing dia mond slurry requires an app 
a tdy sha ped matrix, \\·hich can be iron, wood, or a 
etary product. You tra nskr a small dab of slurry to 
matrix , thin it \\·ith an o il\- soh·em, and polish as wi 
o ther honing compo und. The problem that I've hac 
diamo nd slurries has been quick \\·ear-down of the 1 

plate. But their polishing speed is a\\·e inspiring. 

SHARPENING ACCESSORIES 
If yo u intend to do any se rious tool sharpening, you' 
a f(·"· accessories a t ,·our sharpening bench. I u e a\ 
block " ·ith a cutout center section as a shop-made he 
secure stones so that they don't scoot about during u 
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Because polishing-grade water stones a re 

conside rably softer tha n the coarse- and 

medium-gri t stones, they req uire spec ia l 

care; a sha rpened tool edge can unexpec t­

edly plow in to the stone a nd go uge a trough 

in the surface. I find spec ia l pas te nagura 

stones helpful for kee ping the surface of 

polishing stones in good condition. 

With use, a ny bench stone tends to dish, 
fo rm ing a low a rea in the midd le. \\'a te r 

stones d i h very quickl y. For sha rpening 
pla ne a nd chisel blades, their surface must 

be fl a ttened , a process tha t usually takes 

j ust a few minutes. To do this, yo u need 

we t-dry a ndpaper a nd a piece of pla te 

glass abo ut 6 by 12 inches a nd a t least 3/8 

inch thick. Sprinkle water on the glass a nd 

ove r the sandpa per surface. Then rub the 

stone back a nd forth over the sandpaper 
until it is fla t. Rinse the resulta nt slurry o ff 

the stone before using it. I use I 20-mesh 

wet-dry pape r to fl a tten 800- to I ,200-mesh 

stones, a nd 180- or 220-mesh pa per for 

+,000- to 8,000-mesh stones. \\'et-dry sand­

paper i ava ilable a t stores tha t se ll pa int 
tody-repa ir supplies fo r cars, a nd in mos t good 
vare stores. 

of bench stones is a substantia l im·estment , so you 

to know what you're buying. :For genera l use, I pre­

by-8-inch stones, which work well for most tools. 

ternatiYe i a combina tion I ,000/6,000 water stone. 

Hved-edge tools, such as gouges and insha\·es, 
J use water-stone slips a nd cones. 

c Selection of Bench Stones 

ing 2-by-8-inch coarse 
monocrysta lline dia mond 

11g 2-by-8-inch medium 

monocrysta lline diamond 
or J apa nese ,,·a ter stone 

2-by-+-inch 

J apa ne e wa ter slip stone 

ring 2-by-8-inch 

j apanese water stone 

2-by-+-inch 

J apanese \\·a ter sli p stone 

,ps and Buffers 

220 or 325 mesh 

800-1 ,200 mesh 

I ,000 mes h 

+,000-8,000 mesh 

+,000 or 6,000 mesh 

·s the fine -grit j apanese polishing stones, you can 

;e strops, buffing wheels. and lapping compounds 
lish ing, the fin a l step in sharpening. 

Polishing a cu1ved edge on a fl a t stone is ineffic ient 

because there is minimal point of contact " ·ith the ab ra­
siw. Strops a nd buffing wheels ha\·e some gi\·e to their 

surface, \\·hich ma kes them pa rticula rly use ful for polishing 

tools with curwd or bowed edges. Usually made of lea ther 

or \·ery coarse clo th . strops can be stretched end to end 

across a n !-shaped wooden li·ame or m·er a whee l. 

Although hard felt buf1ing wheels cost se\·era l times more 

than clo th whee ls, they a re superior for prec ision buffing; 

cloth buffing \\·hee ls a rc too soft for effecti\·e control of the 
buffing act ion . \ \'ith both strops a nd \\·hee ls. you use a fin e, 

abrasi\·e compound pac kaged in a stick or tu be. \\'hite a lu­

m inum oxide. sometimes labeled sta inless-steel bufling 

compound. \\·o rks fin e fo r polishing steel too ls. 

Yo u can a lso polish spec ia ll y sha ped tools. such as gouges. 

using a \\·ooden matrix as a buffer and applYing the same 

compounds used o n bufling ,,·heels a nd strops. 

:\n ord ina rY la the \\·ill pO\\·er \\·ooden disk-a nd-spind le 

buflc rs. Del Stubbs, \\·ell knO\\'Il as a turner, is a lso a n 

accomplished toolma ker \\·ho uses a round soft\\ ·ood d isk. 

\\·ith \·a rious configurations turned on the perimeter, fo r 

po lishing his can ·ing a nd turning tools. For la rger cuived 

tools. yo u can turn a ta pered sofi\,·ood spind le mounted 

ben,·een cente rs into a n d li..·ct i\ ·e buffer. 

Approach all bulling \\·ith caution. Polishing can occur so 

fas t, espec iall y a t the edge, tha t you may find yo u \ ·c 

ro unded a ca refi.dly shaped ben·! before yo u knm,· 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 
Polycrys ta lline dia mo nd slurry compounds in a n o il base 

may be the ultimate in polishing a bras i\·es: 5-micron dia­

mond slurry \\·ill q uickl y bring a \\·ell-honed surface to a 

high polish. C sing diamond slun ·\· requires a n appropri­

ate ly shaped matrix. which can be iron, \I'Ood . or a prop ri­

e ta ry p roduct. You tra nsfer a sma ll dab of slurry to the 

matrix, thin it \\·ith a n o ily so h-cnt , and polish as with any 

o ther honing compound. The problem tha t l \ -c had \\·ith 

dia mond slurries has been quick \\·ca r-down or the ma trix 

pla te. But their polishing speed is am·· inspiring. 

SHARPENING ACCESSORIES 

Ir \·ou intend to do a ny se rious tool sha rpening, you' ll need 
a fC \,. accessories a t Yo ur sha rpening bench. l use a wooden 

block \\·ith a cutout ccmer sect ion as a shop-made holder to 

secure stones so that they don' t scoo t about during usc. The 

Sharpening airfl . .Jiwn leji: 11Wrhini.1/ :, bluing. mechanic j· protractor, machin­

j_,(, /~) ' .1quare. ll'irle-nih pmnanm!.Jd!marker (> uhstitute for bluing) 

holder l usc fo r most or my stones, \\·hich a re 2 by 8 inches, 

secures them b\· a \\Tdgc a t one end and supports the 

stones a t the ends: a n open gap beneath the center section 
or the stones dra ins a ny slurry tha t o therwise might collect 

a nd conta minate the stone or cause it not to scat fl at in the 

holder. l·or sha rpening dr;l\\·kni\ ·es, the holder needs to be 

a t least+ inches high to insure clea rance bet\\·ecn the 

drm,-knik handles and bench surfitce. 

At my sharpening bench I han' l\\'0 \ ·ises. I find a generic 
Chinese machinist's \·ise n ·ry usefu l for securing odd-shaped 

tools such as an inshan· or the head or a n adze ; it swi\·els 

around its base. and the j m,· assembly rotates 360 degrees on 
its own axis. :\ sta nda rd \\"OOd,,-orker's \·ise, ,,·hich can be an 

inexpcnsi\·e one, secures the \\"Ooden stone holder l use \\·ith 

the 2-bY-8-inch honing Stones and when the j aws or the 

machinist's \·isc a rc too high for comfo rtable usc. 

For examining the edge o f' sharp tools, l recommend a 

goosenecked incandescent lamp that produces a bright, 

point-source light. :\ n inexpcnsin·. I 0-pm,·er hand lens, a 30-

power hand-held microscope. or both , make it possible to 
reallY see an edge. To check fo r fla tness. you ' II need 6- and 

12- inch steel stra ightedges; they can be incxpcnsi\·e ones for 

this le\·el of' \\'Ork. ;\ lachinist 's bluing and \\·ide k it markers 

a re usefi.d fo r inking surfitccs to be sharpened: honing off the 

ink allO\\'S you to sec exactly \\·here sharpening is taking 

place. l usc a steel machinist's square to check 90-degTee 

angles and a stainless-steel mechanic's protractor with a pi\·­

o ting leg to measure bn·el a ngles. \ o u can buy a bewl-angle 

notch gauge with notches a t 5-degree-angle interYals or you 

can ma ke your mm ga uges fi-om plas tic or sheet metal to the 

exact included a ngles tha t you use. For hon ing plane and 

chisel black·s. a honing guide mainta ins a consistent angle as 

you hone. (Because l sha rpen so many different-shaped tools, 

l \ ·e concentra ted on dew· loping fi·eehand sharpening skills. 

so l don't usc a honing guide.) 

To keep \\.<Her stones wet. I usc lidded plas tic food-storage 

conta iners. (Don't a llow satura ted stones to fi·eeze.) If you 
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use oil stones, You'll need honing oiL " ·hich 1uu can mix 
Yourself using one part 30-IITight automotin· oil and three 
parts kerosene. 1:\.eep rags or paper t011·els on hand. :\ sink 
nearby 11·ith mechan ic's lanolin hand cleaner 11·ill be helpful. 

SHARPENING CHISELS 
:\ chisel is an example of an cclgccltool that combines a 
flat side (the back) and a bcH'I side the Lice). In making 
chairs. 1·ou'll use chisels to chop slat mortises for the backs 
of post-and-rung chairs. and to dress spindle ,,·edges on 
\\.incisor bm,·s. Plane blacks arc sharpeneclcxactk like 
chisel blades. 

Grinding the Bevel 
Check the incluclccl angle of the bn·c!: :25 to 30 degrees is 
fine for most uses. Regrind the beH'I if ncccssan·. If H)LI 
decide tO create a slight holl011· grind in the Celller or the 
ben·!. 11·hich I recommend. be careful not to grind the heel 
o r toe of the ben·! these " ·ill lw IH'lpfi.d 1dH'n Hlu.re hon­
ing the bnTI later. 
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Te~tin~ for ~harpne~~ 
H ow 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 wi th a 1 0-power 
Ioupe 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. 

Be fi.Iss1· setting up the grinder's tool rest. If YOU use a 
high-speed bench grinder. I recommend an 80-mcsh cn·s­
talon 11·heel: 11·ith this grinder. 1-ou ' II need to cool the cl;isel 
in 11·ater 11·henen·r the edge 11·arms to the touch. Be sure 
the wheel's grinding surf;tce is clean and flat across the 
11·iclth .. \ s 1·ou grind. mon· the chisel sicle11·al·s across tlw 
11·heel. Cse , ·crY light pressure against the ,,·heel. 

Conditioning the Back 
Before proceeding. be sure that your bench stones arc flat. 
Chisel and plane blades cannot be properh- sharpened 
using dished or concan' bench stones. 

. \ Iter grinding the bn·el. check the back side of the blade 
f(Jr flatness. Start 11 ith a 1·isual check using a straightedge. 
Flatness should extend at least half an inch behind the 
edge .. \ slight. almost imperceptible, holl011· behind the 
edge is permissibk. but don't accept am· conn·xity. If nec­
cssaiY. flatten the back using coarse or medium diamond 
honing stones . . \n cqui,·a!ent oil stone, though much 
slo11Tr cutting. 11·ould be a coarse c-r,·stalon. ) Do not !ill or 
roll the chisel during flattening. You can usc machinist's 
bluing or a " ·ide-tip fi.·lt marker to track progress. 

Continue until 1·ou can kd the f(>nnation of a burr, also 
called a ,,·ire edge. 11·hen nJu pass a finger lightly across 
the edge. The burr is a minute band or metal that is actu­
all,· pushed m·er to the oppos ite side of the arr is. Do not 
tn· to create a hean· burr. Quit 11·hen the burr extends the 
li.dl length of the a1-ris. 

H ere is 11·here I depart fi-om the procedure used b1· mam· 
,,·oocl,,·orkers : I prcf(: r to polish the back side of the blade 
bcf(JIT honing the bnTI side. The idea. 11·hich is boiTOIITcl 
fi·om traditional j apanese ,,·ood11·orking. is to prepare the 
back side to a polished finish just once. From then on. 
most honing and polishing is clone on the ben·! side. There 
arc t11·o reasons for this: ( I) En·n · time you hone the back 
sick, 1·ou make the black a little thinnci~ and thus a little 
IlTaker: honing the ben·! onlY reduces the length of the 
blade: :2) b1· continuing on the flat side. 1·ou reduce the 
thickness of the attachment point of the burr. Burrs arc 
like scabs: you shouldn't pick them ofr The idea is to IITar 
a11·ay the burr b1· continuing 11·ith a finer honing stonl' on 
one side of the edge. 

Once mu hmT a burr. s\\·itch to a medium-grit 800- to 
I ,:200-mesh diamond or \\·a ter stone. Continue rubbing on 
the flat. back side of the black. Press the blade quite firmlY 
on the stone. You arc transforming the 1·isibh- st riated sur­
t;Icc !ell by the original. coarse stone into a flat grn· sur­
t;tlT 1·ou can actually f(:c l the medium stone abrading the 
surfitce left bY the coarser stone. I .earning 11·hen to stop 
honing ,,·ith the medium-grit stone takes some practice. 
The fi.·ding becomes smoother 1d1en , ·ou're done ,,·ith the 
medium stone: don't stop until the flat greY color runs 
right up to the edge. 

Polishing the Back 
Polish the back side of the blade ,,·ith a +000- to 80 
mesh ,,·ater stone. or a hard black . \rkansas stone. ' 
fi:el a transition fi·om a smooth surbce ,,·ith ob1·iou: 
tion to one that seems almost greasy. Stop 11·hen y01 
polished surf;IlT across the fi.dl 11·iclth of the edge. 

Honing the Bevel 
Start honing the beYel 11·ith a fine diamond stone, ar 
to I :200-mesh ,,·atn stone. or a fine India oil stone. l 
chisel ben·! back and f(Jrth on·r the length of the stc 
The trick is to maimain the same angle as 1·ou rub.' 
,,·here a slight hollo11· grind is usdi.d. The tim-point 
of tht· heel and toe of the holl011 grind gin·s you po 
angle registration .. \ ncl the hollm,·ed-out section rna 
process L1stn. since there is less metal to hone away. 

Skewing the chisel ben·! at an angle on the stone will 
casin to keep a consistent angle as 1·ou rub back and 

L. st· considerable clmnm·arcl pressure for initial hon 
Light pressure drags the process out and increases · 

likelihood that you'll change the angle and thus rou 
the ben·!. Continue until nJu kd a burr across the 

sick or the black. 

Polishing the Bevel 
Polish t!w ben·! exactly as HJU polished the flat side. 
stn·l is t;Iirh- hard. the burr \\·ill " ·aste itself off as y< 
ish the ben·!. If a 'l'r\. !;tint burr is 11011· perceptible 
flat sick of the blade. lightlY polish the flat side ton 
this burr. II' a nn1· burr cln·e!ops on the be1·el side, 1 

it b1· polishing the ben·! HTI. lightk 

SHARPENING SPOKESHAVES 
You sharpen a straight. flat spokeshmT blade almos1 
cxacth- as 1·ou sharpen a chisel or plane blade. The~ 
share the blade geometn· of a flat back side, and a: 
sometimes hollo11·-ground. ben·!. 

Sharpening a spokcshan' black presents tl\"0 challer 
First. a common spokcshan· blade is about I /2 ind 
than a :.Z-inch-11·idc honing stone. Instead of buying 
expensin· stones. skc11· the blade at an angle of abo1 
degrees across tlw ,,·idth of a :2-inch stone. 11·hich cr 
longer contact path across the bt'ITI. This also mak( 
consiclcrabh- easier to maintain the correct honing< 
11·hcn lUll rub back and f(mh. Skn,·ing is particular! 
ful 11·ith thin blades that hmT a naiTOI\. be1·e l. 

The second chalknge lies in tin· diflicuh of holding t 
shon spokes han· black securelY 11·hile rubbing back aJ 

on the honing stone .. \ n cfkctin· spokesha1·e honing< 
gested b1·.John . \ kxandn is a blade-extension stick. Yt 
make one quickh· fi·om a reject rung or spindle about 
inch in diameter and () to 8 inches long. Sa11· a kerf in 



ss\· setting up the grinder's tool rest. If \UU use a 
speed bench grinder. I recommend an 80-mesh CTYs­
\\·heel: \\·irh this grinder. YOLdl need to cool the chi,el 

.ter \\·henewr the edge \\·arms to the touch. Be suiT 
·heel's grinding surfilCe is clean and flat across the 
1. :-\s you grind. mow the chisel sidn\·ays across the 
I. Cse \·cry light pressure against the \\·heeL 

1ditioning the Back 
e proceeding. be sure that your bench stones arc flat. 
·I and plane blades cannot be properh- sharpened 
dished or conca\·e bench stones. 

grinding the be\·el. check the back side of the blade 
ttness. Stan with a \·isual check using a straightedge. 
ess should extend at least half an inch behind the 
A slight, almost imperceptible, hollO\\' behind the 
is permissible, but don't accept any com·cxity. If ncc­
r, flatten the back using coarse or medium diamond 
. g stones. (An equiYalent oil stone. though much 
r cutting, \\·ould be a coarse crystalon.) Do not lilt or 
te chisel during flattening. You can use machinist's 
~or a \\·ide-tip felt marker to track progress. 

nue until you can feel the formation of a burr, also 
a wire edge, \\·hen you pass a finger light!~ - across 

lge. The burr is a minute band of metal that is anu­
.Jshed m·er to the opposite side of the arris. Do not 
create a hem:· burr. Quit when the burr extends the 
1gth of the an·is. 

is \\·here I depart from the procedure used h\· mam· 
,.,·orkers: I prefer to polish the back side of tl~e blade 
honing th e be\·el side. The idea. \\·hich is borrO\\Td 

raditionaljapanese \\'OOd\\·orking. is to prepare the 
ide ro a polished finish just once. From then on, 
wning and polishing is done on the bc\·cl side. There 
o reasons for this: ( I) E\·en · time \·ou hone the back 
ou make the blade a little thinner, and thus a little 
r: honing the ben·! only reduces the length or the 
2 bY continuing on the flat side. \'OU reduce the 

~ss of the attachmem poim of the burr. Burrs arc 
1bs: you shouldn't pick them off The idea is to \\·car 
he burr b\· continuing \\·ith a finer honing stone on 
Ie of the edge. 

;ou hm·e a burr. S\\·itch to a medium-grit 800- to 
mesh diamond or \\ "<Her stone. Continue rubbing 011 
:. back side of the blade. Press the blade quite firmh­
stone. You are transforming the \ ·isibh- striated sur-

1: b\- the originaL coarse stone into a flat gn·\· sur­
•ou can actualh- floc! the medium stone abrading the 
left lA the coa rsn stone. Learning \\·hen to stop 
\\·irh the medium-grit stone takes some practice. 

~ ling becomes smoother \dwn \'Ou · re done \\·it h the 
n stone: don't stop umilthc flat gre\· color runs 
J ro the edge. 

I Polishing the Back 
Polish the back side of the blade \\·ith a -1-000- to 8000-
mcsh \\·arc-r stone. or a hard black . \ rkansas stone. You \\·ill 
kel a transition fi·01n a smooth surfitcc \\·ith ob\·ious fric­
tion to one that seems almost greasy. Stop \\·hen You se-c a 
polished surfitce across the full \\·idth of the edge. 

Honing the Bevel 
Start honing the ben·! \\·ith a fine diamond stone. an 800-
to 1200-mcsh \\·;ncr stone. or a fine India oil stone. Rub dw 
chisel ben·( back and ((Jrth OHT thl' length of the stone. 
The trick is to maintain the same angle as YOU rub. This is 
\\·here a slight hollO\\' grind is usefi.d. T he l\\·o-point coman 
of the heel and toe of the hollc)\\· grind gin·s H)U positin· 
angle registration .. \ nclthc· hollc)\\·ed-out section makes the 
process f:tstn. since there is less metal to hone a\\'a\ ·. 

Skc'\\·ing the chisel bnd at an angle on the stone \\·ill make it 
easier to keep a consistent ang-Ie as \·o u rub back and l(mh . 

L'sc considnablc dmnm·ard pressure (()I· initial honing. 
Light pressure drags the process out and increases the 

likelihood that ~uu'll change the angle and thus round off 
the bc·H·L Continue until \ 'CHI fi:el a burr across the flat 
side or the black. 

Polishing the Bevel 
Polish the beH·lexacth- as \'CJU polished the flat sick. If' the 
stel'i is (;tirl\- hard. thl' burr \\·ill \\ '<IS!(' itself off as \'CJU pol­
ish the bn·eL If a \'l' J'\ ' r;tilll burr is 110\\ perceptible OJ\ the 
flat side of the black. lighth- polish the flat side to 1-cmon· 
this burr. If' a nn,· burr ckn·lops on the beH·l sick. n ·mo\'l' 
it by polishing the ben·! \'l'n· lighth. 

SHARPENING SPOKESHAVES 
You sharpen a straig·ht. flat spokcshan· black almost 
cxacth- as \ 'O U sharpen a chisel or plane blade. These tools 
share the blade geomt·tr\· of' a flat back side. and a single. 
sometimes hollcm·-ground. beH'L 

Sharpening a spokcsha\T blade preseiHs l\\'0 challenges. 
First. a common spokeshan· blade is about I /2 inch \\·icier 
than a 2-inch-\\·idc honing stone. I nstcad of buying \\·ide. 
expensiH· stones. ske\\' the blade at an angle of about 30 
degrees across the \\·idth of' a 2-im·h stone. \\·hich creates a 
longer comact path across the bc·H·L This also makes it 
considnabk easier to maimain the correct honing angle 
\1·hen 1·ou rub back and f()rth. Skn\·ing is particular~\- use­
li.d \\·ith thin blades that han· a narrO\\' ben·!. 

The second challenge lies in the dillicult~ · of holding the 
short spokesha\'l' blade sc·cureh- \\·hilc rubbing back and fimh 
on the honing stone .. \ n clkctin· spokeshm·c honing aid sug­
gested b\·john. \ lexander is a blade-extension stick. You can 
make one quickh- li·om a reject rung or spindle about :)! -l­
inch in diameter and () to 8 inches long. Sm\· a kerf in one 

end of the stick to hold the spokcshan· blade. Bn·el one side 
of that end. so that the stick can be used at a close angle to 
the honing stone. Drill a hole through the stick to accept a 
3/ 16-inch machine bolt, \\·ashei~ and a \\·ing nut. 

. \ s you follm\· the same steps used for sharpening a chiseL 
keep in mind that slandard spokeshm·e blades are quite 
soft. Usc HTY light pressure during polishing, or you \\'ill 
spend an excessiH· amount of time flipping the black from 
one side to the othn to ITI110\T the wire edge. 

fiNE· TUNING SPOKESHAVES 
Tuning up a spoke-;ha\'l' can imprm·e its performance great!~: 
ensuring th;H it \\·ill take much liner shm·ings, lean· a 
smoother \HJOd stn'I:H'e. and hold a better edge. The proce­
dure is basically the same as tuning a hand plane. The first 
step is deciding on \\·hat stde spokcshan· body to work 
\\·irh a standard spokeshan· \\·ith l\\·in-bladc acljustmeiH 
scTl'\\·s. a spokeslta\'l· \\·ith a single li·inion-scrt'\\. blade acljust­
ment. Or 01\e of Jllall\' older cksigliS \\·hich \'OU may already 
mn1 or purchase used. The adjustllll'Ill nuts and slots in the 
black on a l\\·in-scn'\\ spokesha\'l' arc generalh- poorh­
matccl. so making a fine adjustmelll can bt· li·ustrating. 

:\l ost original spokcsha\·t· l>lades arc too soft to take or 
hold a line edge. and so thin the·\ · arc hard to sharpen and 
tend to \·ibrate in use. You probabh- \\·ill \\·;mt to replace 
tht· original spokeshan· blacle \\·ith a thicker ( I /8 inch). 
harder tempt-red OIH' made li·mn better tool steeL . \ Iter­
market replan·nH'lll blaclcs arc a\·ailablc li·mn some spe­
cialtl· mail-order tool 'iuppliers. You can also make \·our 
mn1 bladt· li·01n flat. pn·anneakd 0 I tool stn·L Sharpen 
HJur IlL' \\. black (()ll0\1 ing the standard procnlun· I(J r 
single-ben·! blacks. 

Your replacement black is like~\- to be too thick to lit 
through the throat of' the iron bod\·. but it's also important 
to keep the throat opening as natTO\\' as possible no 
\\·idn than I /20 inch li>r li11e \mrk. (.\ s the throat opening 
gets largn. sha\·ings start to lilt off the \\·ood in front of the 
CUtting edge of the blade: the sha\·ing is not Clll. but split. 
Before opening the throat dirccth-. check the sole and the 

.Jiog the pan or the bock that supports the blade or the 
spokeshaH' I(Jr flatness flattening these \\·ill open the 
throat lO SOilll' l'Xtl'lll. I r lll'l'l'Ssa n: !Luten the sok \l'ith a 
file or diamond stone. then -;hape a slight up\\·ards nnYe at 
the leading and trailing edges of the sole. Flatten the fi·og 
1\·ith a flat mill file. It \ important that the blade lie flat. 
\\·ith no \\"Obblc. You can open the throat Emher by filing 
along the kading t•dgt• or the opening. 

If' You're tuning a spokeshaH· \\·irh the original blade. the 
throat opening \\·ill be too large. Place a paper shim 
behind the blade to reduce the dllTtin· throat opening. 
You ma1· need to expt-rinH·nt 1\·irh difli:rcnt kinds of paper 
or light cardboard to lind the appropriate thickness. 

You also need to tunc the dnj1 breaker (the flat cap that 
secures the spokeshan· iron to the fi·og), whose lower edge 
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must ma intain continuous contact " ·ith the upper side of 

the iron. Gse a file to make any necessary corrections. You 

should also elongate the center sc rc\\' hole " ·ith a round 

file. Relocate the edge of the chip breaker about I I 16 inch 

beyond the edge of the blade. 

SHARPENING DRAWKNIVES 
A drawknife is the major tool you 'II usc for shaping green­

wood chair parts that arcn 't turned on a lathe. These instruc­

tion are for sharpening a Oat. straight drm,·knife ,,·ith a 

blade 8 to I 0 inches long and ,,·ith perpendicular handles in 

line 11ith the blade. a considerably easier task than sharpen­

ing one ,,·ith a bo11·ed or curYcd blade. The technique must 

be modified ,,·hen sharpening a curYcd dr;m-kni!C. 

The first step 11·hen conditioning a nc\\' or used drm,-knik 

is to slightly round the extreme corners of the blade to 

about I /8-inch radius ,,·ith a coarse honing stone or a 

grinding \\·heel. r\ dra11·knifc nn·er cuts wood at the ends 

of the blade. but these corners cause most of the acciden­

tal cu ts that people get 11·hcn using this tool. 

You can tunc a Oat. straight dr;m·knifi: for usc ,,·ith the ben·! 

facing dmm or up. The secret is in understanding hm1· a 

drm,·knifc is controlled during a cut. For shm·ing hard11"0ods 

l generally \\·ork be1·el dmm. If the dnm-kni!C is to be used 

bn·cl up, you may 11·ant to bend the handles dO\\'Ill\·ards 

about 30 degrees in relationship to the plane or the blade. 

( II aming: Bending cold handles isn't ah,·ays possible. 

Depending on the hardness of the metal. handles could 

snap off instead of bend. Heating the handle corners ,,·ith 

an ox1·acetYlenc torch ,,·ill preH·nt such breakage.) 

C nlike plane and chisel blades. the side of the drm1-knifc 

blade in contact ,,·ith the wood requires a 1-cry slight cur­

, ·arur-c perpendicular to the cutting edge. This curTaturc, 

kno11·n as a rolled edge, or dubb1ng. can be on the Oat. be1·cl , 

or both sides of the blade. Dubbing should start sl ightly 

behind the cutting edge. so that the curTature doesn't 

increase the included angle of the blade. 

To examine the geometrY of the blade. usc a straiahtedge . ....., ... 

to check the back side of the blade and the bn·el . Hold the 

straightedge perpendicular to the edge. For use ,,·ith the 

be1·cl up, the Oat side can han· some slight curYaturc per­

pendicular to the edge. but the section immediatelY behind 

the edge should be Oat. :\ext. use a mechanic·s pr~tractor or 

notch gauge to check the included angle. 11·hich should be 

2.5 to 30 degrees; regrind, if necessary (fig. 3..+). 

If you han· an old dra11·knifc \\'hose edge is chipped or 

uncwn a long its length, you need to joint (that is. 

straighten) th e edge before proceeding ,,·ith grinding or 

honing. Secure th e dra11·knifc edge-side up in a , ·isc. 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 11·orn or misused blade. Stop 11·hcn the 

edge is straight and free of nicks or pits. 

Preparing the Flat Side 
To monitor honing, coat the back side and bewl with 

machinist "s bluing or a magic marker. Secure bench stones 

in a holder tall enough to create clearance for the 

dr;m-knik handles. If the back side of the blade is close to 

fl at. you can dress it 1\'ith an 800- to 1,200-mesh diamond 

or ,,.iller stone. Be sure to keep the back of the blade flat 

on the honing stone; don't lift or tip itl Hone right up to 

the edge. Flatten the back of 11 ·m~·. curwd. or pitted blades 

,,·ith a coarse diamond stone or stationary belt sander. For 

belt sanding. orient the drm,·knifc so that the belt turns 

a11 ·a~ · fi·om the edge. This is a tricky operation . Csc a light 

touch. and check progress constantly. :\ftcr belt sanding or 

milling. hone the back side " ·ith a medium diamond stone 

or an 800- to 1,200-mesh ,,.iller stone. FinallY. polish the 

back 11ith a +.000- to 8,000-mesh water stone. The pol­

ished area must CXtt"nd the fi.d[ length or the edge. 

Preparing the Bevel 
You"ll need to grind the ben·! when the included angle 

requires modification. or if dubbing on the be1·el is 

extreme. \ \"hile it"s possible to grind a dnm·knifi: ben· I 

freehand. l prefer to usc a jig. The long bcwl requires a 

precise grind along its fi.dl length. For jigged grinding you 

first haw to check and possibly straighten the rear edge or 

the blade. ,,·hich works as a register for tht" jig. Use a dia­

mond hone or a stationary belt sander. 

Slo,,·-specd 11·ater grinders are excellent for jig grinding 

dnm·kni1·cs. \ \ "ith most grinders. I usc t11 o spring clamps to 

secure a stop block on the tool rest. The angle of the tool 

rest combined 11·ith the exact placement of the stop block 

determines the grinding angle (see fig. 3 . .5). To prewnt 

spilling ,,·atcr, the Prairie 11·et grinder must turn a\\·a,· fi ·om 

the tool rest. \ \ "ith the Tormck grinder, rem ow the leather-
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DRAWKNIFE 

BLADE 

SL.OW·SP££0 GRINDSTONE 

FlAT TOOL REST 
(ADJUSTABLE 

ANGLE) 

HORIZONTAL BAR 
(ADJUSTABLE 

HEIGHT) 

F IG. 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. 

C:rinding a drawknije !hal ha., ajlal. 'lra(~;ht blade 

faced stropping \\·heel to make clearance for the dr. 
handles. Clamp a stop block to the flat aluminumji 

designed for grinding turning tools. Try to keep wa 

the rubber-rimmed dri1·c \\'heel. The dri1·e wheel w 

the surf~tcT gets 11·ct. The Tormek planer-jointer bla 

can a lso be used. This is an expensi1·e accessory, bu 

lent for grinding dra11·knin·s ,,·ith straight. Oat bladt 

Grind b1· mm·ing the dnmknifi: sideways along the 

ben· I until 1·ou feel a burr on the fi.rll length. If you 

grind the full length . the edge \\'ill dc1-clop a curvatl 
11·hich you don·t ,,·ant. 

For honing the beTel side of the dra\\-k.nife blade, rr 

an 800- to 1.200-mesh \\·a ter stone in a wooden hol 

ll'hich in turn is secured in a bench , ·isc or with wet 

the bench top. Position Yourself at the end of the st 

that you look dmm its length. Begin honing by plac 

right end of the blade across the fitr end of the tor 

Folio,,· the be1-cl a ngle. or double click on the heel1 

of a ne,,·[y ground hollm,· bc1·cl. Pull the drawknife 

diagonal along the length of the stone, so that at th 

end the stone is in contact ,,·ith the left end of the 

dra\\'kni!C blade. i\ laintain the bn·e l angle and pu l 

drawknife across the stone diagonally. Stop at the fa 

in the original position (sec fig. 3.6). Continue honi.J 

both directions until you hm·c a burr along the full : 

of the edge. 

(hoo~in 
You know that you should sharpen your tools wht 
at the beginning of a sharpening session? It depe 

If the edge is still quite sharp, start with a polishit 
edge (burr). If there is no wire edge, and it doesn 
with an 800- 1 ,200-mesh water stone, again for ab< 
on most but not all of the edge, continue with tht 
such as a 225- to 350-mesh diamond stone. Then 

It's just common sense. You could start sharpening 
if you start sharpening a slightly dull tool with a m1 
along with squandering your valuable time. 



,paring the Flat Side 
Jnitor honing, coat the back side and bew·l with 

inist's bluing or a magic marker. Secure bench stom·s 

older tall enough to create clearance for the 

mife handles. If the back side of the blade is close to 

ou can dress it with an 800- to I ,200-mesh diamond 

ter stone. Be sure to keep the back of' the blade Oat 

~ honing stone ; don't lift or tip it 1 Hone right up to 

lge. Flatten the back of 1\·a\)·, cuf\·ed. or pined blades 

t coarse diamond stone or stationary belt sander. !·or 

mding, orient the drawknife so that the belt turns 

from the edge. This is a tricky operation. Gse a light 

, and check progress constantly. After belt sanding or 
g, hone the back ide with a medium diamond stone 

800- to I ,200-mesh water stone. Finally, polish the 

.vith a -+ ,000- to 8,000-mesh water stone. The pol­

area must extend the full length of the edge. 

paring the Bevel 
need to grind the be1·el when the included angle 

·es modification, or if clubbing on the be1·el is 

ne. While it 's possible to grind a dra,,·knili.· ben·! 

mel. I prefer to use a jig. The long be1·el requires a 

e grind along its full length. For j igged grinding you 

ave to check and possibly straighten the rear edge of' 

ade, which works as a register for the jig. Usc a dia-

hone or a stationary belt sander. 

>peed water grinders are excellent for jig grinding 

ni1·es. \ \'ith most grinders. I use t\\'0 spring clamps to 

: a stop block on the tool rest. The angle of the tool 

>mbined with the exact placement of the stop block 

nines the grinding angle (see fig. 3.5). To pre1·em 

g water, the Prairie 1\·e t grinder must turn a\\·ay fi·01n 

ol rest. \\'ith the Tormek grinder, remOH' the leather-

SECTION OF 

SLDW·SPEED GRINDSTONE 

FLAT TOOL REST 

(ADJUSTABLE 
ANGLE) 

HORIZONTAL BAR 

(ADJUSTABLE 
HEIGHT) 

i. Schematic for grinding a drawknife with a flat , straight 
sing a slow-speed wet grinder. The back edge of the 
ife is supported by the tool rest and stop block . 

Grinding a drawk111{e !hal ha.1 ajlal. 1/r([li!,hl blade 

faced stropping 1d1Ccl to make clearance for the dra\\·knik 

handles. Clamp a stop block to the Oat a luminum jig 

designed for grinding turning tools. Try to keep \\"<Her oil' 
the rubber-rimmed clr· in· wheel. The drin· \\·heel will slip if 

the surface gets wet. The -lormek planer-jointer blade jig 

can also be used. This is an expensi1·e accessory, but excel­
lent for grinding drawknin·s ,,·ith straight. Oat blades. 

Grind by mo1·ing the drm,·kniiC side11·ays along the li.tll 

be1·el until 1·ou fi:el a burr on the fi.tlllength. If' 1·ou don't 

grind the full length. the edge \\·ill de1·elop a cuf\·atuiT. 
1\·hich \'OU don't \\·ant. 

The ground drawknijr e~l!,f 

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. 

DIRECTIQ'\1 OF 

PUSH · PULL 

WORK BENCH 

STONE HOLOER 

WEDGE 

STAND HERE 

For honing the bew·l side of the clnm·knife blade. mount 

an 800- to I ,200-mesh water stone in a 1\·ooclen holder, 

,,·hich in turn is secured in a bench 1·ise or with ,,·edges on 

the bench top. Position yourself at the end of the stone. so 

that you look clown its length . Begin honing b1· placing the 

right end of the blade across the far end of the stone. 
Follm,· the be1·el angle. or double click on the heel and toe 

of a ne11·1Y ground hollo,,· be1·el. Pull the drm1·knifr at a 

diagonal a long the length of the stone, so that at the ncar 

end the stone is in contact with the left end of the 

clra\\-knife blade. l\ laintain the be1·el angle and push the 

drawknife across the stone d iagonally. Stop at the far end 

in the original position (sec fig. 3.6). Continue honing in 

both directions until you ha1·e a burr a long the fi.tll length 
of the edge. 

In most cases, suflic ient dubbing (rolling the bn·el) occurs 

by itself during li-echancl honing. On a recently ground 
blade ,,·ith a distinct hollo,,· grind. the heel of the be1·el 

\\·ill act as the control fulcrum \\·hen shm·ing 1\·ith the be1·el 

dmm. This is acceptable if the be,·cl is not too wide. 

Chomin~ a ~tone to ~tart Honin~ 
Y ou 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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Honing and pofi,hing a drm, ·k111ji 

C ontrol " ·ill be a little skittery 1\'0t'king ben·l clcmn until 
\'OLI \ ·c honed oil' the hollm,· grind. Keep clubbing to the 
minimum cu tYatutT required ((Jr controlling a cut. (\\ 'ith 
on·rclubb ing. l'<lll \\·ill han· to hold the clr;m·knik at a steep 
angle bd(Jrc it begins to cut. ) 

Po lish the ben·l 1\·ith a +.000- to H.OOO-mesh \\'<Ill'!' stone 
until I'Oll can see a polished surlitcT adjacent to the an·is 
along the ent ire ben·l. Finish b1· light!\' polishing the llat 
,ide ol' the black. You ma1· not raise· a distinguishable burr 
,,·ith the polishing stone. \\'ith a good light source. n1u 
·dlOulcl sec a polished surbce just be·\·oncl the atTis along 
the li.tll kngth or the llat side ol' the black. \\'ithout magni­
fication nlu should not be able to st'l' the· actual edge. 

SHARPENING INSHAVES 
You'll usc this special -purpose horseshoe-shaped clnm·knik 
to hollo\\· \\'incisor chai r seats. a process called .1{/dd/ing. 
alier initial hollm,·ing 1\·ith an adze. 

Looking at Blade Geometry 
The gcomctn· ol' an inshan· black and the angle ol' its han­
cllcs grcath' alkctthis tool's usdi.tlness. \\ 'ith a CLtrYe that is 
rather llat in the miclcllc. and ,,·ith t ightcr cutYcs blenclccl 
into each encl. \'OU can take a ,,·ide. shallm,· cut in the mid­
elk or the scat and still 11-ork the steeper contours at the 
bac k ol' the scat. You need a distinct bcn·l on the outs ide ol' 
the blade. and handles that angle up,,·arcl about 135 
degrees so that thn· do not bump into the scat blank. 

:\ Ieasure the incluclccl angle or the edge. \\ 'hich shou ld be 
close to :-10 degrees. For control in use. the extnior bcn·l 
shou ld be about :~/H inch 11 ide. (: \ natTO\I·cr ll'iclth doesn't 
prm·icle enough registration to control the cut. ) Examine the 
interior side a long the edge. Olien. the interior ol' an inshan· 
blade is roughh' ground. 1\·ith striations that imerscct the 
atTis. Remember that an\' edge is the result ol' t\1'0 imersect­
ing plam·s. The interior sur!itce at the· edge ol' an inshan· 
mu-;t be just as smooth and polished <ts the be1·cl. . \ san aiel 
in seeing exact II· 1dwrc \'ou're sharpen ing. apph' machinist ·s 
bluing to the interior surliln' and the exterior ben·l. 
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Grinding an lnshave 
' I(J grind an inshan· blade. I usc· 120-mesh cd inclrica l 
sand ing sk'l'n's 1-1 / 2 inches in diameter and 2 inches long 
that I em mount to an l'iectric drill. These sanding sln·1·c·s 
n·mmT metal quickh-. ,,·ithout creating the heat associated 
,,·ith grinding stones. During sanding nlu ca n look almost 
undn the rotating Cl' iinder. so it's cas\' to see \\·hat \'llu're 
doing. Beca use there is good contact area. these slcTn's cut 
\Tn· rapidh' on the inside ol' the cu tYe'. I also usc them on 
the outside curn·. It ma1· take \'Ou ;m·hile it did me to 
mJrk up to running the drill at J'ull speed ,,·ith conlidencc 
and good comrol. 

Secure the inshan· so that 1·ou ca n ,,.oil on th e interior 
sick o r the blade (usualh- there is no intnior ben·l). 
. \ machinist's bench 1·ise ,,·ill hold a tang at the section 
bc·t\\·e'l'n the black and handle . Clean up the interio r 1\·ith 
a sanding sicTI·e. cont inuoush- mo1·ing the sander li·01n side 
to side. Be cardi.tl at the right end or the blade. To keep 
the drum li·om \\Tapping around the blade. IT\·erse the 
direction or the drill. That is. put the drill in ITnTse 1\ hen 
approaching the right end and in lon,·ard at the !eli encl . 
Don't tip the sanding sleel'l' to get to the edge quickk 
Sand until the bluing is n·mol·c·d all the 11·ay to the edge. 
Stop sanding ,,·hen a burr has lormecl a long the entire 
exterior (bn·el) sick or the edge. 

Pofi,hing an i111hart' ll'ith a -/J)()() nu•,h walt•r 1iont'. Ruh lht' 1/0111' ll'llglh ­
;,·i,t· along the lm·el. 

For an inshan·. I !TcomnH·ncl -;ancling the exterior be~ 
lll'I(JI'e honing and polishing the imnior of the blade. 
Reposition the inshan· so that you can get o1·er the e;'l 
rior beTel 1\·ith the skcn· sander. :\I on· the electric drJ 
an arc. ,,·ith the n' tller located near , ·our chest. and 
exterior ben·l until \'Oll can li:l'i a Ill'\\ ' burr on the· 
side ol' the black. 

Honing 
Hone the interior side ,,·ith 1.000-mesh cone-shaped 
or diamond stom·s. On a cu1Yecl edge like this, work 
honing stO IH's I(JIIm,·ing the length ol' the blade. 
C:onn' tlli ona l honing. pnpendicular to the blade, 

in une1·c·n contact. and maintaining a consistent 
diflicult. ) Repos ition the inshan· so you can hone the 
rior IJe,·d. Reline the sanded be1TI b1· rubbing an 
1,200-mesh diamond or 
the bl'l·l'i . 

Pol ish both sides ol' the edge ,,·ith a +.000-mesh 
stom· or a hard. l(·lt bufling "lwei. Polishing the 
black ,,·ith a hulling ,,·heel and 1\·hite. stainless- tee! 
compound is quick and uscli.tl. but also tricky, 
the intnior side or the black. Bcl(m· actually trying 
do a dead run . passing the li.tll length or the blade 
the hulkr 1\'ith the molor olr Because or the curved 
much or the IJuiJing 11·iJJ take place O il the arri of 
,,·heel. Safety note: Be sure that the wheel 
away from the c u tting edge . 

(,'rinding a hol/m,·ing ad::.r l<'ilh 11 .')/ 1-hr:! inrh wnding sleroe 

Because or the inshan· edgt·'s cuiYecl shape and blade 
length. it's easy to lean· a se-ction slightly dull. Te t the 
ins han· on a piece or soh 1\·oocl. such as a pine board. U 
parts or the edge. obsetYing the holl011 ecJ surface Createc 
1\·ith each sen ion. " ·hich shoulcliH' glass\' smooth. If an. 
shm'l'Cl an·a i, li.tzz1 or ridge·cl. locate the dull area bye: 
ining the eclgt· under good light. then repeat sharpening 



·olished draz lmife edge 

inding an lnshave 
;rind an insha1·e blade. I use 120-mcsh cylindrical 

ling slee1es 1-1/2 inches in diameter and 2 inches long 

I can mount to an elec tric drill. These sanding slecn·s 

JW metal quickly. 11·ithout creating the heat associated 

grinding stones. During sanding you can look a lmost 

~r the rotating cylinder, so it ·s easy to sec " ·hat 1ou're 

g. Because there is good contact area . these slccH's cut 

rapidly on the inside of the CUIYe. I a lso usc them on 

)Utside curw. (It may take you a11·hilc it did me to 

; up to running the drill at full speed 11·ith confidence 

good control.) 

Lre the inshm·e so that 10u can ,,·ork on the interio r 

of the blade (usually there is no interior ben·!). 
achinist 's bench 1·ise ll'ill hold a tang at the section 

'een the blade and handle. Clean up the interior ,,·ith 

1ding slee1·e. continuousk mo1·ing the sander fi ·om side 

:!e. Be careful at the right end of the blade. ' lo keep 

lrum from \\Tapping around the blade. re1 erse the 

:tion of the drill. That is, put the drill in n·1·erse 1d1Cn 

oaching the right end and in fon, ·ard at the ldi end. 

't tip the sanding slccw to get to the edge quicklY. 

I until the bluing is rem01·ed all the 11·ay to the edge. 

sanding " ·hen a burr has formed a long the ent ire 

·ior (bewl) side of the edge. 

·ng an i11.1hm·p ll'ilh a -1.000-mp ,h zmler 1/0111'. Ruh the 1/ont il'llglh ­
long !he becel. 

For an inshaH·. I recommend sanding the exterior ben·! 

before honing and polishing the interior of the blade. 

Reposition the inshan· so that you can get onT the exte­

rior bcH·I \\·ith the slecn· sander. \I on· the electric drill in 

an arc. 11·ith the center located ncar your chest. Sand the 

l'Xterior bc1TI until >·ou can li:el a Ill'\\. burr on the innn 

side of the blade. 

Honing 
Hone the interior -;ide 11·ith 1.000-mesh cone-shaped " ·;ner 

or diamond stones. On a CU IYed edge like this. 11·ork till' 
honing stont·s f(JII011·ing the length of the blade. 

C:onn·ntional honing. perpendicular to the black. results 

in um'\Til contact. and maintaining a cons istent angle is 

diflicult. Reposit ion the inshan· so 1uu can hone the t·xte­

rior bn el. Relin e the sanded hen· I b1 rubbing an BOO- to 

1.200-mcsh diamond or \\'<Iter StOill' along the length of 

the ben·!. 

Polish both sides or the edge ,,·ith a +.000-mcsh " ·atcr 

stone or a hard. kit hulling 11 heel. Polishing the insh;m· 

blade \\·ith a hulling 11·heel and \\·hitc. stainless-stct· l hulling 

compound is quick and usdi.d. but also trick1. espec iallY on 

the interior side or the black. Bc!(Jrc actualk tn·ing this. 

do a dead run. passing the li.dl length of the blade against 

the bufll-r ,,·ith the motor oiL Because of the cu1Yed black. 

much of the hulling ,,·ill take place on the arris of the 

,,·heel. Safety note: Be sure that the wheel turns 

a w ay from the cutting edge. 

(;riudiug 11 hollowing 11d::.t ~t·ith 11 .'i I 1-hr-l -iudt l(lllding ,{en·e 

Because of the inshan· edge's CUIYed shape and black 

length. it's easy to lean· a section slightk dull. T<:st the 

inshaH' on a piece of sofiiHlod. such as a pine board. Lse all 

parts of the edge. obse1Ying the hollo\\·ed surl;tn· created 

" ·ith each section . 11·hich should he glass1· smooth. If am· 

shan·d area is fi.tzzl· or ridged. locate the dull area b1· exam­

ining the edge under good light. tlll'n repeat sharpening. 

FIG. 3.7. Front view 
of the edge of a 
hollowing adze: 
a, conventional 
exterior bevel; 

INTERIOR BE.VEL 

b, transitional bevel 
that combines an 
exterior bevel in 
the center section 
with interior bevels 

at the upswept lips 

EXTERIOR BE.VEL 

b 

EXTERIOR & VEL 

I TERIOR BEVEL 

SHARPENING HOLLOWING ADZES 
Fo lio"· the same process I(Jr grinding and sharpening a 

hollm,·ing adze as f(n an inshmT see fig. 3. 7 . Be sure to 

cons ider tool gt·onH·tn· and hm,· the exterior ben·! alli:-cts 

the handle angk. l sometimes do some initial shaping on 

the exterior ben·! of an adze blade ,,·ith a belt sander. 

I usc a :-J /-1--bY-2-inch sand ing sltTH' to shape or clean 

up the interior sick . and hone the interio r side ,,·ith 

COill'·Shapcd \\'<Iter Stones. 

SHARPENING SHOP KNIVES 
I can't imagine making a chair 11·ithout using one of' m1· 

manY shop knin·s I(Jr the small odd tasks that inn ·itabk 

arise. For genera l tasks. like cuYing cfm,·els to secure the 

slats of post-and-rung cha irs and trimming the mam· small 

,,·edges used during the assembh- of \\ 'incisor chairs. I usc 

a nT1· sharp knik \\·it h a :l- to +-inch blade. I usc a sim ilar 

knik. " ·hich I don't kt·t·p as sharp. lex splitting sma ll stock 

such as pegs and m·clges Ill hitting the back of' the blade 

,,·ith a hammer. Both <Ire S11Td ish slm·d handcrali knin·s. 

I use a HTY sharp chip-can·ing knif(: to earn· m1· initials 

on the bottom of each \\ 'incisor seat. 

K nif(: blacks arc usualh· sYmmetricalh- ben· led. \ \ 'ood­

IHJrkers· knin·s an· ground " ·ith opposing 11·ick ben·ls that 

l(mn an included angle of 20 to 2.1 degrees. I·i:>r cuYing. the 

llt'n·ls must be llat o r slightk hollm,· g round. L'se a belt 

sander or slm,·-speed ,,.,Iter ldll'el a nd be patient ,,·ith >·our­

self grinding the ben·ls of a 1modmnking knif(: is a clilli­

cult ski ll to master. The included angk is naiTO\\·. and the 

black is thin and cuiYt'd a long the edge. 

Honing a nd polishing knik blacks is less diflicult than grind­

ing. K nin·s " ·ith bnds that run parallel to the cuiYe of the 

blade edge must Ill' holll·dlcng1hl,·ise a long the bcll'l, rather 

than perpendicular to the edge. You need to lih the handle 

as yo u s11·ing along the cu1Ye t011·ard the tip of' the blade. 
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SHARPENING SHOP AXES 

Ha nd axes for shop use divide ge nera lly in to axes with 

symm etrical double bevels, a nd broad hatchets with a Oat 

side o n the inner face a nd a beve l on the o uter face. (In 

section , a broad-hatchet edge is simila r to a chisel. ) Some 

shop axes are ground with a hybrid configura tion- a long, 

shallow bevel on the inside face, a nd a short , steep bevel 
on the outside face. 

The advantage of the broad-hatchet configuration is that 
the axe doesn't ha\·e to be tilted in order to cut. (\ \ 'hen you 
swing a n axe, you don't hm·e much control once vou \·e . 

made con tact \\·ith the wood). Howewr, a ,, ·e ll -b~lanced, 
symmetrically be\·eled axe can be tilted without loss of 

control. Bala nce is achieved by a ligning the center of bal­

a nce of the head with the ha ndl e, a nd by correct grinding. 

An axe to be used for hewing must haw a Oat or slightl y 

hollow-ground inner be\·el. (If you are right-ha nded , the 
inner bevel is the left bevel as you hold the axe.) If the 

inner be\·e l is ro lled , the edge will not engage the wood 

unle s the axe is tipped a t an angle. And once it's tipped . 

you lose con trol of the cut because there is no registra tion 
agains t the be\·el. In pla n \·ie\,·, the axe edge should be 
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curved, which helps to ma ke a slicing cut in the wood. 

The included-edge a ngle should be 30 to 35 degrees. 

l recommend grinding the edge freehand usina sandin rr 
' b b 

slee\·es ,,·ith a n electric drill. ApplY machinist ·s bluina to 
. "' 

the be\·els before you sta n . so that vou can easilY see 
exac tly where grinding takes place.' Safety not~: 
The sander must rotate away from the edge. 

Fo r both honing and polishing, secure the a.' e in a \·ise (or 
with clamps on a bench top). and then ,,·ork honing tones 

0\·er the stationa n · tool. Honing an axe is dangerous­
,,·ith only a slight slip. your fingers can be cut bv the 
exposed sta tionary blade. For this reason. I use ·2-b\·-8-inch 

honing stones that are an inch thick. Rub along th~ length 

o f the be\·el. not perpendicular to the edge. \ \ "ork throuo·h 
' "' 

suceessi\·e grits, as ,,·ith sha rpening any other edged tool. 

\\'hen sha rp, yo ur shop axes wi ll hm·e the same polished 

edge as your other tools. a nd thev desen ·e the same 
respect. One ma rk of this respec; is to co\·er the chopping 

surface of your chopping stump ,,·ith a box lid shaped 

co\·er to keep it clean when not in use. l recommend ma k­
ing or buying a n edge gua rd for each sha rpened axe. 

Chair Wood 

W 
ha t ,,·ood to choose f() r a cha ir depends on a 

nat ion of circumsta nces: the \\·ood"s 
a\·a il abilit v. a nd cost. how you're going to 

cha ir. a nd ah,·a\·s unders ta nd ing the special 
wooden cha irs undergo. Because they are portable, 
may be ldt in cm·ironmcnts hos tile to wood, fi · 
adhesin·s. a nd joincn ·. Cha ir j oints arc subjected to 
ing stresses tha t tend to concent ra te in ,·ery small 
when a cha ir is tipped onto its rea r posts or dragged 
a n um·n·n fl oor .. \ n e\Tn more significant stress 
from the continual s\H· lling and shrinking of wood 
as the hu m id it \· changes . . \ n excellent resource for 
who uses \\"OOd is R. Bruce Hoadln ··s Cnderstanding 



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

~ecommend grinding the edge freehand, using sanding 

:eves with an electric drill. Apply machinist's bluing to 

e bevels before you stan, so that you can easily see 
actly where grinding takes place. Safety note: 

b.e sander must rotate away from the edge. 

r both honing and polishing, secure the <L-xe in a , ·ise (or 

th clamp on a bench top), and then ,,·ork honing stones 
er the stationary tool. Honing an axe is dangerous­
th only a light slip, your fingers can be cut by the 
posed stationary blade. For this reason. I usc 2-b\·-8-inch 

ning stones that are an inch thick. Rub along th~ lerwth 
' "' the bevel, not perpendicular to the edge. \\'ork through 

:ces ive grit , as with sharpening any other edged tool. 

hen sharp, your shop axes will have the same polished 
ge as your other tools, and they desef\·e the same 

;pect. One mark of this respect is to cm·cr the chopping 
face of your chopping stump with a box lid shaped 
fer to keep it clean when not in use. I recommend mak­

; or buying an edge guard for each sharpened axe. 

Chair Wood 

. lir d1Ting ··rhrurmakn:, gold.·· .'ihm'Nijivnl po.1/.1 and nmg.,.fiu· .11'/'l'n orl'lg.htladdn-hack chain. Thl'jivnl jHIII.I an• /ajJI'/'I'd atlhl' ji101 md .. Ill an· or/agonal in 11'dion. 

W hat ,,·ood to choose lor a chair depends on a combi­
nation of circumstances: the ,,·ood's appearance. 
availabilitY. and cost. ho\\· vou're going to build the 

chair. and ah,·ays understanding the special stresses 

\\·ooden chairs undergo. Because thev arc portable. chairs 

mav be !eli in em·ironments hostile to \\·ood. finishes, 
adhesi,·es. and joinery. Chair joints are subjected to load­

ing stresses that tend to concentrate in , -erv small areas. as 

" ·hen a chair is tipped onto its rear posts or dragged across 

an une\·en lloor .. \ n eH'n more significant stress comes 

(i·orll the COntinual S\\Tlling and shrinking of \\'OOd joinery 

as the humidity changes . . \ n excellent resource lor anvone 

\\'hO uses \\'OOd is R. Bruce Hoadley's Cndmtanding II ood. ) 

A CHAIRMAKER'S 

WOOD PRIMER 
On the first morrring or a chairmaking \mrkshop. " ·e stan by 

looking at a red oak log. an excellent species ((Jr making post­

and-rung chairs and most parts of \\'incisor bo\\·s and spin­

clles. From the end , ·ie\\·, bark. and other exwrrral katures. 

m· get a (itir idea of the qualit\· of \\OOd the log \\·ill Yield. 

How Trees Grow 
.\ tree gro\\·s in dianwtcr ll\· adding grml'ih ring., in an e\Tr­

enlarging com-entric patterrr around the central jJith. Each 

gro\\·th ring usuafh· represents one \'ear of grmnh. :\ mong 

oaks. each ring has two bands. one representing ear[l' grou'llz 

and one late groll'lh. 
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.l thin .1/ice qf red oak. The la~l!,f pomjimning the l~l!,ht band, (z('hichrou 
can >ff through) are ear(r lt'ood. The diagona/linl'l are dwten of rar eel/.,_ 

Structurall): ,,·ood cells resemble bundles of strmdike 

fibers packed together. In spring and early summer, ne,,· 

fibers gro\\ quickly and arc large in diameter (on a red 

oak. , -ou can often see the hollo"· ends of indi,·idual carl\--. ' 

gr01\'lh fibers " ·ith the naked eye). Later in the , -ea r. " ·hen 

growth slo\\·s. ne\\· fibers arc rclatin·ly sma ll in diameter. 

For chairmaking from green wood, l tn· to usc logs whose 

gr01\'lh rings awragc 1/8 to 3/ 16 inch " ·ide. 

You can di,·ide hard\\·oods into three categories by ce ll 

porosit\·. Cell porosity is important to , ·ou as a green-\\·ood 

chairmaker because you \\·ant to take tTcry ad,·antagc you 

can of the physical qualities of wood. l n ring-porous species 

such as oak. ash. and hickor): it's easy to see the size differ­

ence bet\\·een late- and carly-gro\\·th fibers . You can distin­

guish the gr01nh rings of di!Juse-j;orous \mods, such as 

chet-r\·, maple. and beech , main!\- bY color difkrcnces, not 

fiber diameter. Diffuse-porous wood are fine for cha innak­

ing. but do not \\Urk \H'll for ri, ·ing: parts are usually 

sa\\TCL .\ third group. the .\elllidijjil.le-jJOrou., somet imes 

ca lled .\elllin.ng-porous species. includes black \\·alnut and 

butternut. \ \ 'alnut is an excellent chairmaking " ·ood: it's 

strong. handsome. and bends easik Butternut is beautiful 

but too " ·eak for chair parts. 

Ring-Porous Hardwoods 
For green-\\·ood chairmaking, it\ importan t to kn o\\· that 

most ring-porous hard,,·oods sp lit readik and pre­

dictably \\'ith their large. early-wood ce ll diameter. the,· 

tend to haH' long. tough fibers. The m<~or exception is 

elm. a ring-porous \\"OOd that often resists spl itting: to take 

ackantage of this anomak use elm for fine and sturck 
\\'incisor chair seats. 

:\lost ring-porous hard\\oods are tough. and the long. 

straight fibers make them exce ll ent for bending and for 

shaping " ·ith hand tools such as dnm-kni, ·cs and spoke-
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shm·es. The large fibers of oak. ash. and hickon·. tough in 

tension and compression. are cas\· to separate lcngth\\·isc. 

\\·hich makes them great as ri, ·ing " ·oods and for suppking 

fine splints for basketn· and \\'0\Tn chair seats. 

\ \ 'ood fi·om a fast-gro"·ing ring-porous hard\\·ood is usually 

superio r in strength and bending qualities to the same 

spec ies " ·hen it g r01,·s slower. The explanation lies in the 

ratio of earh· " ·ood to late " ·ood for each annua l ring. Late 

" ·ood is stronger than early \\·ood because of its smaller 

diameter, more dense ly packed cells. In a fast-gro\\ ·ing 

ring-porous tree. the ratio of late \\·ood to earl\- \\·ood is as 

much as three times that of slO\\Tr-gro\\·ing trees .. \ slo\\·­

gro\\·ing oak. for example. mm· actuall)· hm·e a \\·ider band 

of earl)· " ·ood than of late wood as a chairmaker. , ·ou ' II 

find this \\'OOd ofT(: rs \'OU a lesser cha nce for successfu l 

bends and less strength. 

Post-and-rung chair fi·ames and most parts of \\ 'incisors 

require hard. strong woods. Posts and rungs that arc riH·d 

and shm-cd shou ld be made \\'ith tough. long-fiber hard­

\\·oods such as oak. ash. and hickon·. Diffuse-porous. short­

fiber. dense-grained " ·oods such as hard maple and beech 

arc especial~\- suited for turned parts. since thn· tool " ·ith 

cleaner detailing. but ,-ou maY a lso make turnings fi·01n the 

long-fiber hard,mods. \\ 'incisor scats arc ofien made " ·ith 

soft,mods, a lthough hardwood scat planks made fi ·om such 

" ·oods as elm or e\·en wlip poplar a re structurall y superio r. 

How CHAIRMAKERS 

LOOK AT TREES AND LOGS 
Green-\\·ood chairmaking is an intimate dance bet\\Ten 

ra\\· \\·ood. hand tools. and your body mechanics. 1-\. nm,·ing 

the nature of \\·ood is key to using \\·ood " ·ith hand tools. 

To make post-and-rung and \\'incisor chairs. mu " ·ill rin· 

hard\\·ood . then shan· o r turn it. For posts, bm,·s. slats. and 

spindles. look for logs that appea r to be free of major 

knots. \\'ith minimal taper. " ·ide grm,·th rings. and pith 

near the center. :\lso check the bark fi.ttTO\\·s. looking fc)r a 

pattern that runs straight up and clmn1 the trunk (" ·ithout 

spiral . You are look ing for \\OOd that is .. perfect. .. but " ·ith 

no character. such as \\·m·, -grain. bird\-e,·e figures. or 

other spec ial characteristics. 

:\ot all first-class chairmaking \\'OOd is clear. but it must be 

straight gra ined. You can use figured \\·oocl for chair tum­

ings ) 'OU don't plan to paint. Traditional English chairmak­

ers common ly used \\·m·y-grained fi·uit " ·oods and spcckkcl 

ye"· to attractiw eflcct. The arms of English \\'incisors and 

\\d sh stick chairs are sometimes pieced together fium 

planks sa\\Tcl or hnH·d fi ·om cutYecltrunks and limbs. The 

spindle crests or combs of these chairs can be sa\\Tcl fium 

timbers that hm·e an attractin· gra in pattern. 

\\ 'hen you look at a cross section of an oak log. \\urking 

fi·om the outside in. first comes the bark (including an 

inner layer ca ll ed bast). then a single lan-r of gro\\·ing ce ll s 

called the cambium. then an outer zone of sapu·ood, th1 

inner laH·r of hearfll·ood. and at the n·n· center the pil 
Sap\\·ood is usually much lighter in color than heart\• 

(fig. -+.I ) . . \ s You examine the end of a log. you may; 

notice purple or black blotches that can indicate buri 

foreign matter. such as metal [(·nee " ·ire or nails, or c 

sta in fimgi. You can still usc these logs, but they after. 

long stains or blotches running through them. (You c 

" ·ork around stains or use stained \\'OOd under seats, 

example.) 

Bark 
Because the bark of a log or standing tree mirrors th 

\\'OOcl inside. it can help YOU decide " ·hether to select 

for chairmaking or not. Bark ofi.en has distinctive, ler 

wise fi.uTo\\·s. caused bY splitti ng as the tree grow in 
e tcr. (f the fLIITO\\'S arc stra ight, \'OU can be sure that 

wood beneath the bark is also straight. Spiraled bark 

rows indicate sp iral fiber in the wood. Bark bump aJ 

rough scars (sometimes called cat f~lct's) indicate he~ 
areaS Where limbS hm·e r:11Ien orr the trunk (fig. 4.2). I 

often persist for many , ·cars afi.er a limb has broken a 
Limbs inside a log form knots. and as the trunk fibe~ 

around the knot the surrounding " ·ood become distl 

therefore unusable. 

The bast of hic korie~ and of some other species mak 

excellent material for won·n sea ts of post-and-rung a 

Sapwood and Heartwood 
Sap\\·ood carries nutrients bet\H'en a tree's leave , ~ 

cambium. stem tips. and roots. :\ utrients mO\·e throu 

. I red oak log. about 20 inchn in diametn: that loolw 

/l'ood chainnaking. The Jn'tlt i' nmr thf ctntn: grmr·tlt rings 

and tht' hand 1!/ ,ajn, ·ood i., narrolt'. 



1\'es. The la rge fibers of oak, ash. a nd hic kor~ ·. tough in 

ion a nd compression, a re eas1· to sepa ra te lcngth11·isc. 

ich makes them great as ri1·ing 11·oods a nd fo r supph-ing 

:splin ts for basketry and II'OI'en cha ir scats. 

o d from a fast-growing ring-porous hardwood is usualh­

~rior in strength a nd bending qualities to the same . 

cies when it grows slower. The expla nation lies in the 

of early wood to la te wood fo r each a nnual ring. La te 

od is stronger than early wood because of its smaller 

eter, more densely packed cells. In a fas t-g ro11·ing 

~-porous tree, the ratio of la te 11·ood w ea rl\- wood is as 

ch as three times tha t of slol,·er-g ro,,·ing tr~es . . \ sloll·­

wing oak, for example, may actua l~\- haH' a ,,·icier ba nd 

early wood than of la te II 'O~d-as ~ cha irma kcr. m u 'II 

I this wood offers you a lesser cha nce fo r success f:ul 
tds and less strength. 

t-and-rung cha ir frames a nd most pa n s of \\'incisors 

uire hard, strong woods. Posts a nd rungs that a rc rin·cl 

I haved should be made with tough, long-fib er harcl­

>ds such as oak, ash , and hickory. Diffuse-porous. shon­

•r, dense-gra ined 11·oocls such as ha rd maple a nd beech 

e pecial ly suited for turned pa rts, since th ey tool ,,-ith 

mer detailing, but you may a lso make turnings from the 

~-fiber hardwoods. \\'incisor seats a re o ften made ,,·ith 

woods, a lthough ha rdwood seat pla nks made fi "Om such 

>ds as elm or even tulip popla r a re structura ll y superio r. 

I)W CHAIRMAKERS 

)OK AT TREES AND LOGS 

en-wood chairmaking is an intima te dance betwee n 

wood, ha nd tools, and your body mechanics. K no11·ing 

na ture of wood is key to using 11·ood wit h ha nd wols. 

n ake post-a nd-rung and \\'incisor cha irs, 1·ou 11·ill rin· 

iwood , then sha1·e or turn it. For posts, b~ws . sla ts. and 

dies, look for logs tha t appear to be free o r maj or 

ts, with minimal taper, 11·icle grmnh rings. a nd pith 

·the center. Also check the ba rk fitrr011·s. looking f()l' a 

ern that runs stra ight up and dmm the trunk 11·itho ut 

il . You are looking fo r ,,·ood that is "pe rkc t. .. but 11 ith 

haracte r. such as ,,·m:· gra in . bircl's-e1·e figures. o r 

r specia l cha racteristics. 

all first-class cha irmaking ,,·ood is clea r. but it must be 

ght grained . You can usc figured 11·oocl fo r cha ir turn­

you don't plan to pa int. Traditional English chainna k­

·ommonly used ,,-a, : ·-g ra ined fi ·uit 11·oods a nd speckled 

to attractiw efTec t. The a rms of English \\'inciso rs and 

.h stick cha irs are somet imes pieced too·e th e r fi"Om 

ks m,·ed or he11·ed fro m curwd tntnk~..,;mcllimbs. The 

:lie crests o r combs of th ese cha irs ca n be smn ·cl from 

ers that haw a n anract i1·e g ra in pa tte rn . 

n you look at a cross sec tion o f a n oak log. ,,·o rking 

the outs ide in . first comes th e ba rk including a n 

- la1-er called bas/). th en a single laycr o f' g rc)\\·ing cell s 

called th e cambium , then a n outer zone of sapccood, then a n 

inner layer of hearhcood, a nd a t th e 1·ery center th e pith. 

Sa p11·ood is usua lh- much lighter in color tha n heam mod 

(fig . .J. . I) . .-\ s 1·ou examine the end of a log. YOU may a lso 

no tice purple o r blac k blo tches tha t can ind icate buried 

fo re ign mane r. such as metal [(· nee 11·ire o r na ils. o r colo r­

stain fun gi. You can still use th ese logs. but they o ften han· 

long sta ins o r blo tches running thro ugh th em . (You ca n 

11·o rk around sta ins o r usc stained 11·ood under scats. fo r 

exa mple. 

Bark 
Beca use the ba rk o f a log o r standing tree mirro rs the 

11·oocl inside. it can help 1·ou dec ide 11·heth er to select a tree 

fo r chairma king o r no t. Bark often has distinctiiT. length­

ll·ise ftnTOII·s. caused by splitting as the tree g ro11·s in cliam­

cter. l f th e fi.uT011·s arc straight. 1·ou can be sure that the 

1\'00d beneath th e ba rk is a lso stra ight. Spira led ba rk fi.n·­

rOII·s indicate spira l fibe r in th e 11·ood. Bark bumps a nd 

rough sca rs .sometimes ca ll ed cat f~1ces) indicate hea ling 

a reas \\'he re limbs hmT filllen o rr the trunk (fig . .J- .2). T hese 

o ft en persist fo r ma ny 1·cars a ft er a limb has broken <\1\·ay. 

Limbs inside a log fo rm kn ots. and as the trunk fibers g rm1· 

a ro und the kno t the surrounding ,,·ood becomes diswn ed. 

therefore unusable. 

The bast of hicko ries a nd of some o ther spec ies makes a n 

exce llent mate rial fo r 11·on · n sea ts of post-and-rung chairs. 

Sapwood and Heartwood 
Sa p11·ood ca rries nutrients betl\'l'en a tree ·s lean ·s. g r011·ing 

ca mbium. stem tips. a nd roots. :'\ utrients mon· through a 

. I ltd oak lo!',. about 20 ind11•, in diaml'/1'1: that look., promi.1ingjin· grem · 

11 ·ood rhaimwking The j1ith i, nmr thl' rmtn: groll'th ring' arej{1ir[r /mgt'. 
anrlt/11' hand of' ,ajnnllirl i_, narrmt ·. 

FtG. 4 .1. 
Section view 
of a t yp ical log 

FtG. 4 .2. 
In a spl it log, 
not e knots (l imbs) 
originat e at the 
pith, numerous 
small knots in the 
inner heartwood, 
and d istorted wood 
fiber around larger 
knots. Cat faces 

t elegraph onto 
bark for many years 
after a limb and 
knot have fal len off 
the trunk. 

SAPWOOD 

SPLIT L00 

BARK 

CATFAC.E5 

I-I>AX:R KNOT 

tree no t acco rding to th e season but in respo nse to roo t 

pressure. atmospheric press ure, spec ia li zed metabo lic fi.mc­

tions. a nd o th er 1·a riablcs. The peak time fo r sap fl o11· in a 

tree depends on it s spec iL·s and can range fi ·om spring 

thro ugh a utumn: in terms o f' 11·hcn to cut a tree. th e sta te 

o r timing of sap fl m1· ma kes no clifl i.Tence a nd needn't be 

ta ken into acco unt. . \ II s;q)ll·ood is susceptible to decay. 

\ \ 'ith oaks. sap11·oocl ge nera l~\- takes up about one-tenth o f' 

the radius. \ \ 'ith hickory a nd ash. the a rea o f' sap1,·oocl is 

so g reat some trees han· no heartll·oocl a t all. 

E1·cn in a li1·ing tnT. heartii"OOd is dead. It is thne only fo r 

skeletal support. \\'hen sap11·ood cha nges into hea rlii'Oocl. 

complex nlradire.1 deposited in the cells res ist dec\~ - and 

sometimes discourage insect anack. Extract in·s are also 

responsible f() r th e distinguishing da rker colo r of' heam mocl. 

Pith 
L1·ing at th e ce nter of' the a nnual rings. th e pith is no t 

really 11·oocl but spo ngy mattn like th a t fo und in lea f 

stems. :\bout I /H to I I .J. inch across. it represents th e 

tree's earli est stem-tip g ro11·th . T he pith ro ts quickly. some­

times lem·ing a ho ll o,,· pa tlm·ay. \\ 'ood fo r cha ir parts 

should no t conta in the pith . 11·hich is o ft en a sta rting place 

fo r serious crac king. 

The p ith of an ideal log fo r cha irmaking lies ncar the cen­

ter of th e log. \\'hen it ·s o fl~ce nte t: ~ -ou know th a t the tree 

g re11· on a slope a nd . to compensate and grm1· stra ight up, 

fo rmed rear/ion ll'ood. Such 11·ood splits a nd wa rps unprc­

dictabh- during sha ping processes a nd drying. 
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1-/ardz,·oodjiJre,/ a/ !he author·, JI/Olllllain jimlll lt'lld a gun/ mhin /o !he ll'ji . !lujiuni(r midmre all hi' l~!!,hl. 

Uniformity 
. \ sa cha irma ker. YOU ,,·ill genera l~\- prekr logs 11·ith mini­

mal taper. \\ 'hen ri1·ing a 60-inch \\ 'inciso r bo\1· a long th e 

g r011'!h rings, 1·ou \\'a nt C\T il g rO\I'th-ring ll'idth fi ·om o ne 

end to the o ther. :\ bu/1-m/ log the bo ttommos t log fi ·om a 

k ll ed tree o ften has a considerable a mo unt o f reaction 

,,·ood a t the bunress a rea. near th e ground . Bunress ,,·ood. 

11·hich usua ll y runs onk a foot o r t11·o up th e trunk. com­

monk has ,,·my gra in. is ha rd to split , and is no fun to 

1m rk ,,·ith a dr<l\\-knife. a lthough it can ma ke exce llent 

\\ 'inciso r cha ir sea ts o r a rm res ts f() r pos t-a nd-rung cha irs. 

L sua ll1· th e trunk stra ightens out a nd the \1·ood becomes 

norma l in stru cture ,,·ithin a f(· ~, - ket of th e buttress end. 

FINDING WooD 

How Much Will You Need? 
You can r iw a ll the parts of post-and-rung cha irs from one 

log. Fo r \\ 'incisors 1·o u'll need s<l\\n l pla nks fo r th e sea ts. 

Turning stock can be riH·d. 11·hich is th e best method if 

1·ou like skinm· sect ions on yo ur turnings. o r fi ·om c lea r 

sec tions of Sa\ITd stra ight-g ra in :Z bY :Zs. 
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The red oak log tha t \ l"l' \ ·e been looking a t probablY I :Z 

f'c et long a nd :Z+ inches aro un d a t the la rge end is a butt­

cut log. You can expect to ge t a lo t of th e clearest, stra ight­

est cha ir \1·ood a round fi·om such a la rge. premium butt 

log eno ugh to make ten to fifteen post-a nd-rung cha irs. 

If yo u pla n to ma ke onk a se t of six cha irs fo r th e f~tmil y 

d ining table. th a t's fi11· too much 11·ood . 

. \ n oak tree of this size g ro1,·ing in a n eastern U.S. fo rest 

ma1· hmT t11·o o ther good I :Z-foo t logs tha t taper to a na r­

roiiTr d iameter higher in th e tree. a more rea listic size to 

usc if \"OU 're a nm·ice cha irma ker. En ·n though th ese ,,·ill 

hm·e considerabk m ore kno ts, the price per boa rd foot 

should be considera bk less tha n fo r a prime bun log. 

\\ 'hen I haw fell ed a n except iona l qua lity tree. I often find 

acceptable chairma king \\'ood fo r rungs a nd fi -ont pos ts 

more tha n 30 fi:e t abon · th e stu m p end. 

Cutting Your Own 
:\ h · f~1 mily a nd I liH· on a I 00-ac re fiu mstead tha t is a bout 

three-fo urths m ixed eastern temperate fo rest. \\ 'e han · a 

[t ir a mo unt o f exce ll em red oak but no t much hic ko r~ ~ 

11·hite oak, o r as h. \ \ "e haH' lo ts of tulip popla r a nd some 

nice ,,·hit c pine bo th spec ies a re commonly used f() r 

\\'incisor seats. For turning stock. there is red maple 

ha rd maple. beech, a nd S\\·eet birch. Sometimes wh 

need cha ir \\'OOd I go out ll'ith a cha in sm,· (or axe, 

a nd cut down a tree. 

But fe ll ing a large tree is a task that I don't take light!: 

Although our fo rest is continually growing, we have a 

supply of trees of high enough quality to make chair 

In recent years I generally fell a tree for chair wood o 

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

\\' hile I enj oy the \\'o rk a nd cha llenge of getting tin 
our la nd , I a lso knoll' tha t logging is a complex ope 

a nd a da ngerous one. A freshly felled oak log coma 

g reen wood th a t can 11·e igh more than 75 pounds p 

cub ic foot. \\' hen this tree fa lls, you a re dealing wit! 

significant fo rces and with a stupendous weight wh! 

you ' re m01·ing fe lled logs on th e g round. In additi01 

ge ning chairmaking wood, fell ing enta ils cutting an 

ing a ll the firewood a nd , fo r us. cleaning up the site 

fo rest. This adds up to a lo t of 11·ork. 

Safety note: Felling trees, cross cutting, and 
skidding logs are extremely dangerous acti' 
Felling a tree is something tha t's best learned by eX] 

encc in the \I"Oods \\·hi le he lping someone who alre; 

knows ho\\' to do it. There is a good introduction tc 

microscale logging in my earl ier book, Green JII!Oodw! 

yo u' re serious a bout logging methods and safety, I r 

mend Professional Timber Falling, by D. Douglas Dent 

Red oak logs >laded a/ a small fow l sau'lllill. Ah qvs choose the bt 
and don't bicker Ol'er the asking prire. 

Buying Logs from Sawmills 
The best a lterna ti1·e to doing your 0\\"11 logging is bu) 

(and sometimes sm,·ed planks) a t a small local sawmil 

adl-a iHages of this approach a re clear. Before you eve 

up a sa11; you ha1·e a n opportuni ty to look over doze11 

hundreds of logs. i\ lost mills stack logs in piles by spe 

You can exa mine both ends of e1·ef)' log, checking fo: 
rio r rot, ofl~center p ith . width of grml'th rings, and sc 



residence at the right. 

: red oak log that \H~ \·e been looki ng at probably 12 

long and 24- inches around a t the large end is a butt­

log. You can expect to get a lot of the clearest stra io·ht-
' "' :hair wood around from such a large, prem ium butt 

- enough to make ten to fifteen post-a nd-rung cha irs. 
ou plan to make on ly a set of sL-.; cha irs for the f ~1 mil\ · 

ng table. that's far too much wood. . 

oak tree of this size growing in an eas tern C.S. fo rest 
' ha\·e t\\"0 other good 12-foot logs that taper to a na r­
er diameter h igher in the tree. a more rea listic size to 
if you're a nm·ice chairmaker. E\·en though these will 
: considerably more knots, the price pe r boa rd foo t 
lid be considerably less than fo r a p rime butt log. 

~n I ha\·e felled an except ional q uality tree, l often find 
·ptable cha irmaki ng \\·ood for rungs a nd fi ·om pos ts 
e than 30 feet abon· the stump end . 

tting Your Own 
family and I liH· on a l 00-acre farms tead that is abo ut 

~- fourths mixed easte rn tempe rate fo res t. \\"c han· a 
~mount of excellelll red oak but not much hickorY. 
e oak. or ash . \\·e hmT lots of tulip popla r a nd so;nc 
\\·hire p ine both spec ies arc commo nl y used f(J r 

\ \ 'incisor seats. For turning stock, there is red maple, some 

ha rd maple, beech. a nd S\\·ee t birch. Sometimes when I 
need chair wood I go out with a chain sa\,. (o r axe, maybe) 

a nd cut dmn1 a tree. 

But felling a large tree is a task that I don't take lightly. 
Although our forest is continual ly growing, we ha\·e a limited 

supply of trees of high enough quality to make chair part . 

In recent years 1 generally fell a tree for chair wood only if it 

is d)ing and I can get to it with my pickup truck or tractor. 

\\'hile I enjoy the \\·ork a nd challenge of getting timber o fT 

our land, I a lso know tha t logging is a complex opera tion 
a nd a da ngerous one. A freshly felled oak log conta ins 

green \\"OOd that can weigh more than 7 5 pounds per 

cubic foot. \\.hen this tree fa lls, you are dealing with very 

significant forces a nd with a stupendous \\·eight when 
you' re mm·ing felled logs on the ground . In addition to 

ge tting cha irmaking wood, felling enta ils cutting a nd haul­

ing a ll the firewood and, for us. cleaning up the site in the 

fores t. This adds up to a lot o f \\·ork. 

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 \\"Oods \\·hile helping someone who already 

kno\\·s hO\\" to do it. There is a good introduction to 
microscale logging in my earlier book, Green I food1.wrking; if 

you're serious abo ut logging methods and sa fety, I recom­

mend Professional Timber Falling, by D. Douglas Dent. 

Red oak logs stacked at a small/owl sazt•mi/1. Alwqys choose the best. 

and don"t bitker over the asking price. 

Buying Logs from Sawmills 
The best al ternati\·e to doing your mm logging is buying logs 
(and sometimes sm,·ed planks) at a small local sa\\111ill. The 

ad\·antages of this approach are clear. Before you e\·en pick 

up a sa\\·. you ha\·e an opportunity to look m·er dozens, if not 

hundreds of logs . .\lost mills stack logs in piles by spec ies. 

You can examine both ends of e\·ery log, checking for inte­

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

The sawmill can load the log onto your pickup or tra iler, or 

mey may be willing to deliver when they aren't too busy. I 

often bring my chain saw along, so mat I can buck me log into 

convenient lengtl1s tl1at are easy to handle back at the shop. 

No matter what a sawmill charges, you will ge t a ba rgain 

if the wood turns out to be of good qua lity. Our 12-foot 

sample log, 24 inches around at the butt, may measure 

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

a re measured for conversion into board fee t. Using a Doyle 

log rule (one of three sta ndard U.S. log-conve rsion formu­

las), this log should yield 192 board feet of lumber. If it is 

a \'eneer-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 

6 2 3 3 4 4 

7 5 6 7 8 9 

8 8 10 12 14 16 

9 13 16 19 22 25 

10 18 23 27 32 36 

II 25 3 1 37 43 4-9 

12 32 -tO 4-8 56 64 

13 -+ I 5 1 6 1 7 1 8 1 

1-t 50 63 75 88 100 

15 6 1 76 9 1 106 121 

16 72 90 108 126 IH 

17 85 106 127 14-8 169 

18 98 123 14-7 172 196 

19 11 3 14 1 169 197 225 

20 128 160 192 22-t 256 

2 1 14-5 18 1 2 17 253 289 

22 162 203 24-3 284- 32-t 

23 18 1 226 27 1 3 16 36 1 

2-t 200 250 300 350 400 

25 22 1 276 33 1 386 H1 

26 2-+2 303 363 4-24 484 

27 265 33 1 397 -+63 529 

28 288 360 4-32 504 576 

29 3 13 39 1 -+69 54- 7 625 

30 338 4-23 507 592 676 
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I >)a ding a ml oak logjll.ll mn I :!ji•fl long 

board f(Jot. a premium price for a log- at a s;l\\mill. S 1.) -~ 

in 199(). But I also estimate that this n-r1· fine log should 

comain 1wocl for about fifitTil laclcln-back chairs. " ·hich 

makes the price or \\OOcl per chair:· 10.2 -~. That's an 

upper-end price for matniak . \ n excelleill qual it I·. non­

n·net-r-gracle red oak fog that \\ 'ill COilHTt into lots or fine 

chair \\·oocl "ill probabk sell f(Jr about fifiY cents per 

board f(Jot. or course, this price doesn't include the costs 

or cleliHT\' or \ 'OUr time. 

. \ ncl you can usual~\' find smaller diameter logs .. \ 12-fc)()t 

log that's 12 inches in diameter large enough to bust into 

pans for four post-and-rung chairs , ·iclcls -H~ board f(:e t. 

You can anticipate t\\·o problems \\'ith smaller logs : finding 

clear \\·ood that is acceptable. and dealing \\'ith rei at in·k 

more \\·astc compared to larg-er logs. 

Sa\\·mills can also be 1·our best source f(Jr specialtl· lumber. 

such as \ \ 'incisor scat planking and turning stock. The 

main problem that I\ ·e had \\'hen bu1·ing chair \\Uod is 

getting the smu11i ll o\\·ner or sa\\·yn to undnstand m1· 

rcquiremems. For n·ars there stTmed to be Etr too much 

\\·aste in the fiTshk milled " ·hite pine that I \\·as bu1·ing f(Jr 

\\'incisor scat planks. I cn'Illualk took a fini shed \\'incisor 

chair to the mill. so the men could stT " ·hat I \\·as making. 

Then I stayed at the mill for most or an afternoon. riding 

shotgun \\·hilc thn· IH' re sa\\·ing pine. so I could sho\\· the 

sa\\Yer exact~\' \\·hat I \\ 'illlled. 
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\ h · best ad1·ice regarding- sa\\·mills is al\\·a1·s lO be n-r1· nice 

to the f(Jiks " ·ho \\'OI'k thnc. Thn· arc doing 1·ou a f;tHJr 

" ·hen thc1· stop production to deal \\ 'ith someone \\·ho 

" ·ants to bu1· a single log once in a " ·hile. I r YOU can get 

them to understand \\·hat 1·ou'rc looking f(Jr. thn· maY 

become enthusiastic about 1·our project and be on the 

lookout for the specia l logs or boards that 1·ou need. I 

ncn·r dicker 0\Tr prices. 

Buying Logs from Small Band Mills 
Ir I'OU lin· in a rural area " ·here there arc forests or hrm 

\\Uodlots, 1·ou can be almost certain that someone nearb1· 

O\\·ns a portable band mill. These mills us ual~\' don't stock­

pile logs or lumber: en· r'\' thing is c ustom \\'OI'k. The mill 

0\\'lllT ma1· be able to supplY the logs 1uu need. or HJU 

suppk them >·oursclr 

The one clisach'antagc of' most portable band mills is the 

siO\\'Ill' SS of' their horizontal band Sa\\·. compared tO CO ill­

mncial sa\\·mills' circular sa\\'s. But their acll ·aillagcs arc 

mail\·. The kerf a small band mill makes is tllJicalk about 

I I I() inch. compared to I I-~ inch f(n most circu lar s;l\\·s: 

" ·ith 1·;duable \\'Oocl. cspccialk " ·hen it's cut into thin 

boards. that is a 1·e n · significant 'ial·ing. Band mills arc also 

comparatiH·h· sak. and theY e<nt produce highk accurate 

mJrk. I'n· had a log cut into near-pnkct I IH-inch-thick 

slin·s. Since band mills tend to be one- or tiHJ-pcrson 

operations. nndl o ft en IH' cxpcncd to help " ·ith the 

\\'ork 1·our chance to be clirectk im·oh'ed with 

control.. Smallness is also an ach'antagc ir you 're 

a specia l job. such as sa11·ing a cu i'\'ccltree trunk into 

bm1Tcl planks fi.n chair arms. h.>r example, my Wei h 

fi ·iend .Joh n Bromt hires a band mill to sm,· slabs to 

conn-rtccl into flitch-smn·d planks f(Jr bent arm · 

other pans or his handsome stick \\ 'incisors (see 

H). (Flitch s;l\\ing lcan·s the original ,,·a1Y back edge 

each side of' a s;nn·cl plank. If' this is done carefully, 

is less 11·astt' than in riYing . .John rips the slabs into 

bo"· sen ions himself' 11·ith his shop band sa11·. 

Some band mills can be hauled to a 1·arcl close to 

the tree 11·as f[·llccl then 1·ou don't han· to get invoh 

trucking log-s. 

Other Sources 
You can also get chair 11·ood fi ·om firni'Ood dealers, 

trimmns. and maintenance departments for munici 

parks. roads. and cit ies. The big hurdle is getting the 

f(Jiks to understand 11·hat nJu arc looking for. Once fi 
" ·oocl dealers or tree trim;ners realize that for the rig 

stuff you " ·ill p<n · mam· times the 1·alue of firewood, 

\\·ill u·;J OUt or their \\'<1\' lObe hefpf'uf. 
~ . 

How TO STORE 

LOGS AND LUMBER 
.\ common question that I' m asked is. Hoi\' long will 

staY green in the log') There's no simple answer. ltd 

on LJCtors like \\·oocl species. log size. a nd 1\'eather, as 

as a chairmaker\ " ·ork schedule and storage facility. 

g rtTn-IHJocl chairmakers 1\'l' cmTt fi·eshly felled wo 

in our attempts to keep II'Oocl green 1\'e also risk dev 

ment of' 11·oocl deem·. L' nckr most cm·ironmental co 



· best acl1·ice regarding sawmills is al\\·a,·s to be HT\ ' nice 

he folks who work there. They are doi1~g ~ ·ou a 1;11:or 

~n they top production to deal " ·ith someone \\·ho 

1ts to buy a single log once in a " ·hile. If you can get 

m to understand " ·hat you're looking fo~: the,· ma1· 

ome enthusiastic about your project and be on the 

wut for the special logs or boards that 1·ou need. I 
er dicker m·er prices. . 

lying Logs from Small Band Mills 
ou li1·e in a rural area where there arc forests or fi1rm 

ldlot . you can be almost certain that someone ncarb1· 

1 a portable band mill. These mills usualk don't stot:k­

logs or lumber: e1·erything is custom 1mrk. The mill 

Ier may be able to suppl~· the logs 10u need. or you 
Jly them yourself. 

'one disad\·antagc or most portable band mills is the 

mess of their horizontal band sa\\·, compared to com­

cia! smnnills · circular sa\\·s. But their ackantagcs arc 

1y. The kerf a small band mill makes is typicalll- abow 

5 inch. compared to I I+ inch for most circular sa\\·s: 

' , -alua ble 1\'0ocl. cspccialh· " ·hen it's cut into thin 

~ds. that is a H' IY significant sa1·ing·. Band mills arc also 

parati1·ell- safi.·. and thl'l can produce highll- accurate 

-<. l'1·e had a log cut into ncar-pcrfi.-ct I / H-i;Kh-thick 

s. ince band mills tend to he one- or t\\·o-pcrson 

·ations. \ 'OLdl ofirn he expected to help 11·ith the 

tions, a fi·eshh- fi::lled log begins to dn 

out immediately and unen·nly. result­

ing in checking at the ends .. \ nd \\T 

want to m·oid en·n incipient decay 

that cannot be seen, lor it \\·ill han· 

a lready weakened our material. 

Wood Decay 

l'orlablr band miff, lnoughllo lhr 1ill' ml ,/m,·!r bularruralt!r and mn hi' ojlt'mll'li br onl' or lll 'O jll'ojlil'. 

To pre1·ent decay, a cha irmaker first 

needs to knm1· ho"· decay " ·orks. 

Oeca1· is the result of fungi gro\\·ing in 

the \\·ood, and those fungi thri1·e onh­

" ·ith oxygen. moisture, a moderate 

temperature, and food. The fungi " ·ill 

not gro\\· in either saturated or dry 

" ·ood they like a 30 percent mois­

tun· coment best. This means that a ir­

dried II"Ood. which t~vically has a 

moisture CO!llent of 1.) tO 20 percent. 

" ·ill not decaY unless \\·ened again and 

kept \\Tt lix example. by frequent 

\\·ork 1·our chance to be clirccth- im·okecl " ·ith quality 

control. Smallness is also an acl1 ·;unagc if 1·ou'rc requesting 

a special job. such as sa\\·ing a cu iYecltree trunk into 

bo\\Tcl planks liJr chair arms. For example. mY \\'l'lsh 

li·iencl j ohn Bro\\n hires a band mill to sa\\ slabs to be 

conn·rtccl into llit ch-smH·cl planks lor bent arm pieces <111cl 

other pans of his hanclsonw st ick \\ 'incisors (sec Chaptn 

Hl. Flitch s;m·ing lean·s tlw origina l 11·m,. back edge on 

each side of a smH·cl plank.\ If this is clone carcfLilh-. there 

is less \\·aste than in ri1·ing. J ohn rips the slabs into cu iYecl 

bo\\· sections himself \\·ith his shop band sa\\·. 

Some band mills can be hauled to a 1·ard dose to \\·hne 

the tree \\·as li: lkcl then HJU don't han· to get innlkecl in 

trucking logs. 

Other Sources 
You can a lso get chair \\·oocl li·01n firc\\·ood dealers. tree 

trimmers. and maintenance departments lor municipal 

parks. roads. and cities. The big hurdle is gett ing these 

li.Jlks to understand \\·hat you arc looking lor. Once lirc­

\\·oocl dealers or tree trimmers realize that fi:Jr the right 

stuff you " ·ill pay mam· times the 1·aluc of lirnmod. thc1· 

"ill go out of their 11'<1\. to be helpiLil. 

How To STORE 

LOGS AND LUMBER 
. \ common question that I' m asked is. Ho"· long \\·ill " ·ood 

sta1· green in the log:> There\ no simple ans\HT. It depends 

on 1;1ctors like 11·oocl species. log size, and 11·cather. as \\Til 

as a chai rmakcr's IHJrk schedule and storage liKilitl· .. \ s 

grtTn-\\·ood cha irmakcrs \\T con't freshll- felled 11·ood. But 

in our attempts to keep 11·oocl g reen IH' a lso risk dcn·lop­

ment of 11·oocl dect1·. Cnclcr most cm·ironmrntal condi-

rain. \\'ood-dect\· fungi's 1;,,·orite temperature range is 75 

to 90 degrees Fahrenheit: most grmnh stops ll\'lm1· +0 and 

a bon· 1 0.) degrees. Carbohydrates in the \Hlocl sen·e as 

li.JOcl li:Jr these fungi. \\ 'hile till· sap\\oocl of all species is 

susceptible to clt'e<t\·, the heart\\·oocl of manY speCies con-

tains ILingi-resistant t·xtranin·s. 

If You connTt a log into chair pans shonll- altn felling. 

genera l~\- speaking You don't ha\'l' to 11·orrY about the 

II'Oocleithn dn·ing out too l;tst or dect1·ing. This is a good 

idea if \'OLI han· the l'IHTgY. if the log is a reasonable size. 

and if You kno11· 11·hat chair pans Hlll need. Be ;l\l·arr of 

the exceptions. In tempnatt· IIT<Ilher. li.Jr instance. the sap­

\\·ood of some spec ies. most notabh- red oak. cltTa\·s " ·ithin 

\\-et'ks of li.-lling. L'nless red oak is logged in 11·inter and 

used during cold 1\Tathcr. \ 'Oli can't usc the s;qm·ood I(Jr 

chairs. In litct. the elect\' resistance of s;qJII·ood is lo11· lor 

all species .. \ nclthc S<l[liHJod of \\·hite pine. 11·hich 1·ou may 

"ant to use I(Jr \\ 'incisor scats. molds and co lor stains 

quickh-. Some molds ph1·sicalll- 1\'l'akrn the wood. although 

others mainly change the color. 

Storing Logs Outdoors 
\\'hat happens if You just lean· a log in nlur , -,u-cl ). \ gain. 

it depends on a 1·ariety of' Etctors. 1\·e shan·cl and bent 

grern-11·ood chair pans and tool handles li·01n red oak logs 

that had lain in a Yard I(Jr more than six months: I had to 

discard all the S<l[J\I·ood. but the hean11·oocl \\·as sti ll green 

and sound. I .argr logs cln· much more slo\\·ly than do 

sma ll 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 I tack a piece of tin or pl~woocl at the 

end of the log that gets direct sun and " ·inc! exposure. 

You can a lso slo\\· the ciiYing process by sea ling the 

exposedll'ood at the ends. \ \ 'oocl dries much litster 
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Heartwood Decay Resistance 
of Wood Species 
Conunonly Used 

in Green-Wood Chairs 

Low 
Resistance 

Alder 

Ash (a ll) 

Aspen 

Beech 

Birch 

Butternut 

Cottom,·ood 

Gum. s\\·eet 

Hac kberry 

HickorY 

Linden 

.\ laple (a ll) 

Pecan 

Persimmo n 

Pine. Southern 
" ·hitc 

Pop l a~: True 

Poplar. Yell o,,· 

Spruce 

Tupelo 

\\'iiiO\\. 

Moderate 
Res istance 

Elm 

Fir 

Gum, Red 

Hornbeam 

Larch . \\ 'este rn 

Locust, Honey 

O a k. Red 

Pine. :\onhcrn 
" ·hitc 

High 
Resistance 

Catalpa 

Cedars (a ll) 

Chern· 

Cypress 

:\ lui bern· 

O a k. \\' hite 

O sage ora nge 

Pine. So uthern 
yello,,· 

Redwood 

\\'a lnut 

through sewred end gra in tha n along its length. The 
sealant that I prefer is a ,,·,u er-basecl paraffin product used 
bY commerc ial smm1ills. It is easy to apply, translucent, 
and reasonabl y priced. Latex (ac rylic) pa int also adheres 
nicely to \H' t end gra in : let it dry, then brush on another 
coa t. \\'hite or ycllm,· glue " ·ill " ·ork, as " ·ill cold black 
asp ha lt roo fin g mastic. which you trowel on with a putty 
knifi:.' . (:-\ disacl, ·a tHage ,,·ith mastic is tha t it obscures the 
gro\\·th rings, so " ·hen you're ready to ri, ·e parts, \"O U haH· 
to sa" · off a slice from the end to sec \\·hat you're doing.) 

:\ sealant m<n- work too ,,·ell. If some moisture can't escape. 
,·ou may be setting up conditions fo r fungus cle,dopmen t. 
The paraffin seala nts seem to allow enough moisture to 
escape fi·om end-coated logs. Lem·ing bark on logs helps slm,· 
the dning process in cold ,,·eathcr. but in ,,·arm " ·eather 
bark can hold in the moisture req uired b\· deem· fi.mgi. 
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Another way you can slow down drying is to cm·er the log 
''ith polysheeting and store it in a cool, shady place to be 
sure it doesn't get too " ·a rm under the plastic. To protect the 
wood from ground moisture, raise it onto some cross bolsters. 

Storing Logs in Water 
You can a lso keep cha ir \\"OOd from drying out by immers­
ing it in still ,,·a ter, as in a pond or tub. ,,·hich will clepriH' 
fungi of needed oxygen. New-felled hem;· wood like oak, 
hickory, and ash ,,·ill sink. Split logs you plan to store 
underwater into manageable sec tions; othen,·ise fetching 
them out of the water can be difficult tongs help. 

You can kee p la rge ri,·ings wet and gree n for abo ut a year. 
E\·entua lly, a fungus will form . signaled by surface discol­
ora tion , ,,·hich you can sha, ·e off. Gradually the wood " ·ill 
,,·eaken and fail when it is bent or subj ec ted to stress. (If 
you store oak in still water. such as a 55-ga llon drum, a 
slimy a lgae " ·ill clewlop in the water: hose it off and the 
wood should be fin e.) 

Storing Air-Dried Wood 
If you hm·e time, the opposite approach to wet storage is to 
start making cha ir parts or ri,·ings near cha ir-part size from 
green ,,·ood as f~1s t as possible. You can bend square or 
oc tagona l stock: there's no need to do fini sh ,,·ork on bent 
posts a nd arm bows ,,·ith green ,,·ood and squa re stock 
bends ,,·ith fe,,·er failures than round stock. You can ri,·e 
posts, rungs. and spindle blanks green and a llm,· them to 
dry as ri, ·ings, or you can ,,·o rk to near fini sh dimensions. 
Dry ,,·ood ,,·ill tool to a much fin er surface quality than ,,·ill 
,,·et ,,·oocl. :-\ir-dried \\Uod keeps indefinitely and won't 
deteriorate if you store it with e\·en minimal protec tion . 

If you can't ge t right to bending and ri,·ing, a nother 
approach is to cut the log into lengths a bit longer than 
your longest chair parts. Split these into quarters or 
e ighths, coat the end grain. and set them in a protected 
place. like a fl oored shed. Let them dry a t their mm ra te, 
then usc them as YOU need them. 

Green \\'OOd tha t is a ir drying needs to be kept in a " ·ell ­
wntilated storage a rea . Stack ri, ·ings ,,·ith space bet\\·een 
indi,·iclual pieces a nd each ro,,·. If the fl oor is din , stac ks 
should begin a foot abm·e ground le,·e l. Place wooden l ­
inch-by-l-inch space rs. called stickers. bet,,·een the boa rds 
at about .J.-foot inte rYals. Placing ,,·e ights on top of the 
stack helps to ptT\'C' nt sm,cd pla nks from warping during 
drying (c inder blocks make good ,,·e ights). 

Ha rd,,uod tha t dries roo quickly may dewlop internal hol­
]o,,·s, known as honeycombing. Honeycombing deYe lops 
because ,,·e t \\'OOd shrinks as it dries. a nd it dries fi·om the 
outside in . If drying goes too fast. fibers close to the sur­
f;tce shrink a nd harden. a process called case hardening. 
\\'hen the inner fib ers start drying. the oute r shell can 
shrink no furth er; the inner fibers burst apa rt from each 
other a nd sometimes from the outer fibers. lea, ·ing lacy 

hollows up and clown the interior of 
th e piece of wood. Scary stuff for a 
cha irmaker. (I would not ha,·c 
believed this could happen fi·om air 
drying if I had not seen honeycomb­
ing o n the insides of cha ir posts stored 
in the loft o f o ur shop during a , ·cry 
hot summer.) 

Choosing and Storing 
Seat Planking and 
Turning Stock 
\\'hen you ge t fi·esh-sa,,Td planking 
for \\'incisor scats from the mill. the 
boards a re 12 kct long. a t least 2-1 / 8 
inches thick, and roughly I 0 inches 
,,·ide. I prefer f1 a t-sm,-ed stock, not 
quartcr-sa,,·cd, which is more likely to 

split. Your first task is to go through Examples of h 
the boards, looking for imperfec tions 
and also for \Try good pieces. You can't use planks thl 
contain the pith: these pieces \\·ill almost alway split c 
drying. If you're " ·orkin <,. " ·ith ,,·hitc pine, pay attentic 
the kt~o ts: ,Look fo r planks fi -om " ·hich ,·ou can get tw1 

acUaccnt seat bla nks bct\\·ecn the knots. I saw the plan 
into boards 38 to .J-8 inches long. These are easy to t< 
and I like joining and gluing up boards of this length. 

T,,·o o ther ddi.·cts to aYoid in scat planking: resin streak! 
and ,,·ind shakes. Resin is often a problem ,,;th white pi 
You can ,,·otl with small flecks or streaks, but if you see 
canals of the stun: reject the ,,·ood. \ \ 'ind shakes are ge• 
circumkrcntial splits caused either bY storms bending d 
trunk orb,· fi.·lling: sometimes you won't discover them 
the ,mod ~lries out. or en·n until you are can1ng a seat. 
shakes commonlY run the full length of a 12-foot board 
the boards ,,·ctT ~m,·cd fi ·om one log. you may be able 0 

a wind shake li·om one plank to anothe t~ \\'ith wind sha 
you hm·c t\\·o choices: junk the ,,·ood. or rip it into naro 
~ound pieces that can be glued back together. 

Sawed planks fo r \\'inciso r seats or pieced arm bows 
to be air dried bdon: Yo u use them . Once the wood 
\ 'OU can ,,·o t-k either " ·ith scat planks that measure a 
~ca l width . or with narro\\·er planks jointed and edge 
o·lucd. I o·e ncra lh- <Yiuc up seat blanks from 10-inch \1 t') ;:"") • t"l 

boa rds. but I occas ionally usc three or e\·en four boa 

There is a certa in romance to using full -\\idth planks (1 

gle-plank scat is easier to carw and probably a good 
fCature if YOU are going imo production). but fresh-sa\\ 
planks 2-1./8 inches thick, 18 to 20 inches wide, and I ~ 
long a re \·cry hem:· and cumbersome to mo,·e or tore 
i1w drYino· .. \ tw modern wood glue ,,·ill join planks inti ,:-, . b . .... 

at least as strong as those you make from a single boa11 

Be sure to end coat all the blanks immediately after I 
arc smH·d . Placing 1-inch-b,·-1-inch st ickers between 
of drying planks is impcratin·. 



other way you can slow down drying is to cm·c r the log 

h poly heeting and store it in a cool, shady place to be 

e it doesn't get too warm under the plastic. To protect the 

od from ground moisture, raise it onto some cross bolsters. 

toring Logs in Water 
!1 can also keep chair wood from drying out by immers-

it in still water, as in a pond or tub, which will depri,·e 

gi of needed oxygen. New-felled bean : woods like oak 
kory, and ash will ink. Split logs you ~Ia n to store ' 

fer.vater into manageable sections; o th er.vise fetching 

m out of the water can be difficult tongs help. 

1 can keep large rivings wet and green for a bout a ,·ea r. 

:ntually, a fungus will form, signaled by surface dis~o l­
tion, which you can shave o fT. Gradua lly th e wood will 

tken and fa il when it is bent or subj ected to stress. (If 
I store oak in st ill water, such as a 55-gallon drum , a 

l)' algae will develop in the water; hose it ofT a nd the 
)d should be fin e.) 

:oring Air-Dried Wood 
o u have time, the opposite approach to wet storage is to 

t making chair parts or r ivings near cha ir-pa n size from 
:n wood as fas t as possible. You can bend squa re or 

tgonal stock; there's no need to do finish work on bent 

:sand arm bows with green wood and square stock 
ds with fewer fa ilures than round stock. You can ri,·e 

· , rungs, and pinclle blanks green and a llow them to 

as ri\mgs, or you can work to nea r finish dimensions. 
wood will tool to a much fin er surface q uality tha n ,,·ill 
wood. Air-dried wood keeps indefinitely and ,,·on 't 

riorate if you store it with even minimal protec tion. 

)U can't get right to bending and riving, a nother 

roach is to cut the log into lengths a bit longe r tha n 

·longest cha ir pa rts. Split these in to quarte rs or 

ths. coat the end gra in , a nd set them in a pro tec ted 

e. like a floored shed . Let them dry at th eir own ra te, 
. use them as you need them. 

~n wood tha t i a ir drying needs to be kept in a " ·ell­

ilated storage a rea. Stack ri,·ings with space bet\\·een 

ridual p ieces and each rO\\'. [f the fl oo r is dirt . stac ks 

ld begin a foot abm·e ground le\·e l. Place wooden 1-

-by- 1-inch space rs, called stickers. between the boards 

>ou t .J.-foo t inter.·als. Placing \\·e ights o n top of the 

: helps to prevent sawed pla nks from wa rping d uring 
1g (cinder blocks make good \\·eights). 

fwood that dries too q uicklY may de\'t' lop intern al hol-

knmm as honeycombing. Honeycombing de, ·clops 
use wet wood shrinks as it dries. a nd it dries fi·om the 

de in. If drying goes too fas t. fibers close to th e sur­

shrink and harden. a process called rase hardening. 
n the inner fi bers sta rt d rying, the oute r shell can 

k no fu rther; the inner fibers burst apa rt from each 

· and somet imes from the outer fib ers, lcm·ing lacy 

hollows up and down the inte rior of 

the piece of wood. Sca ry stuff for a 

cha ir maker. (I would not haYc 
be lie, ·ed this coul d happen from a ir 

drying if I had not seen honeycomb­

ing on the insides of cha ir posts stored 

in the lo ft of our shop during a w ry 

hot summe r. ) 

Choosing and Storing 
Seat Planking and 
Turning Stock 
\\'hen you ge t fresh-sm,-cd pla nking 

for \ \ 'indsor sea ts from the mill. the 

boards a re 12 fee t long, a t leas t 2-1 /8 

inches thick. and roughly I 0 inches 

wide. I prefer fl a t-sawed stock, not 
q uan er-sa\\·ed , ,,·hich is more likely to 

split. Your first task is to go through 
the boards, looking for imperfec tions 

E\(1111/Jie.> o/ hom:rcombing. the mull q/ drnng grem zt·ood too rajJidlr 

a nd a lso fo r \Try good pieces. You can "t use planks tha t 

conta in th e p ith : these p ieces ,,·ill a lmost ah ays split during 

drying. If you're \\·o rking \\'ith " ·hit e pine. pa\ a ttention to 

th e knots: Look for pla nks fi ·om " ·hich you can get l\\'O 

adjacelll sea t blanks bet\\Te n the kn ots. I saw the planks 

into boards 38 to .J.8 inches long. These a re easY to store. 

and I like j o ining a nd gluing up boa rds of this length. 

'1\m other defects to m·oid in seat planking: resin streaking 

and \\inc! shakes. Resin is ofi cn a problem \\i th " ·hite pine. 

You can \\-ork " ·ith small fl ecks or streaks. but if you see great 
canals of the stuff. reject the \\·ood. \\'inc! shakes a re ge nerally 

circum ferentia l splits caused either by storms bending the 

trunk or b, · felling: sometimes \·ou \\·on"t d iscOH'r them umil 
the \mod dries out. or eH·n umil you a re C<l!Ying a seat. \\'inc! 

shakes commonlY run the fullleng1h of a 12-foot board . If 

the boards \\·ere sawed (i·om one log, YOU may be able to trace 
a ,,·inc! shake (i-om one plank to another. \ \ 'ith ,,·inc! shakes 

you hm·e (\ \"0 choices: Junk the ,,·ood, or rip it imo narrO\\'l'l' 

sound pieces tha t can be glued back together. 

SmH·d pla nks fo r \\'incisor seats or pieced arm bows need 

to be a ir dried befo re ,·o u usc them . Once the " ·ood is drY, 
you can ,,·o rk e ither ,,·ith sca t pla nks tha t measure a full 

sca t \\·idth . or " ·ith na rTo\\·cr planks j ointed a nd edge 

glued. I ge nera lly glue up sca t bla nks from I 0-inch wide 
boa rds, but I occas iona lly usc three or c\·cn fo ur boa rds. 

There is a certa in roma nce to using full -\,·idth planks (a sin­

gle-plank seat is easier to ca rYe a nd probablY a good sales 
!Caturc if you a rc go ing into production), but fiTsh-sawed 

planks 2-1 /8 inches thick, 18 to 20 inches " ·ide, and 12 ft-c t 

long a re \·en · hem~· and cumbersome to moYc or store dur­

ing drYing. :-\m· modern " ·ood glue \\'til jo in planks into seats 

a t leas t as strong as those you make (i-O!n a single board . 

Be sure to end coat a ll the bla nks immedia tely a ft e r they 
are sawed. Plac ing l-inch-by-l-inch stickers be t\\Tcn layers 

of drYing planks is imperatin·. 

Exami ne a nd store \\·ood sa\\·ed in to 2 bY 2s for turning 

stock much as yo u do sea t pla nking. Crosscu t the 2 bY 2s 

in to turning bla nks based o n a list o r turning-stock lengths. 

Look fo r pieces " ·ith d ea r, stra ight gra in a nd minimal 

mnou/ gra in tha t a ngles off the sides of a blank instead 

of running the full length. Fo r \\'inciso r legs. max imum 

acceptable runo ut depends o n the style of yo ur turnings. 
You need straighter \\'OOd fo r (;!llcy ring-a nd-baluster 

\\'inciso r legs, " ·hich traclitiona lk include a \ ·c ry small 

d iameter ho llm,· con · (a ncgatin· ha lf: round in a spind le 

turni ng) about half"·ay up, than (o r bamboo (d ouble-bob­

bin) or English-style turnings. :\ !though some \\'incisor 

cha irmakcrs use onl y ri\'(:d turning stock. I bclicn· that 

sm,·edturning stock is fin e if \ OU check it ca refulk Runout 

up to l-inch deflectio n on'!' a 20-inch post " ·ill not \\Taken 

en·n the mos t darin g turnings. Pieces \\·ith some\\·ha t more 

runout can often be used fo r stre tchers or a rm posts. 

Splitting turning stock may be a n eas ier way to ge t green 
\\·oocl fo r turning. but yo u ge nera lly \\·as te more wood by 

ri, ·ing than by sawing. You can get more squa re bla nks by 

sa\\·ing a log in to a grid than from ri,·cd. pie-shaped pieces. 

You can keep sawed or rin·d turning stock green under­

water or in a (i·eczer, or you can store it ca refull y a nd allow 

it to dry. Usc end-gra in seala nt a nd stickers. Turning " ·on"t 

be so easy with air-dried stock, but tooling sud;tcc q uality 

" ·ill be superio r. 

DRYING GREEN Wooo 
FOR CHAIRMAKING 
If \ ou understand hO\\' \\'OOd drie - and apply \\'ha t you 
know in Your cha irma king, , ·our cha irs ,,·ill hold up under 

lo ng-term cm·ironmenta l stresses and use. 



Moisture Content 
and Wood Shrinkage 
The 11·ood in a li1·ing tree comains a great deal of 11·ater. 

:\fter a tree is felled. 1\"0od general~\- begins to drY out and 

shrink. Conn·rseh: dn· 1\"00d gradual~\- expands in a liT! 

em·ironment. \ \ 'ood is a hygroscopic material; shrink ing or 

expanding occurs 1dwnenT the em·ironmental humidity 
fluctuates. 

\\ 'ood moisture conlml (m.c. ) is measured as a percentage 

ratio of the \\Tight of a sample compared to its \\eight 

fi.dh- dried. For example. a piece of 11·ood that IH'ighs :) 

pounds no11· compared to ..J. pounds after drYing cutTetHI~ · 
has a moisture COntent Of 25 percent: that is. it 1\Tighs 25 
percent more no11· than ,,·hen it 's dry. The green moisture 

COntent of a fresh~\- Clll piece of oak that 11·eighs 10 

pounds and later dries to 5 pounds is I 00 percent; it 

weighs I 00 percent more green than dn·. The formula 

for figuring moisture content is 

0 o me = initial ,,·eight - (on·n drY ,,·eight x I 00 

on·n-dn· IH'ight 

Lquilibriwn moi.1111re ronlml (e.m.r.) rekrs to a stable moisture 

COillelll afilT adjustment is mack for the humiditY of the 

current em·ironment. . \ l-inch-thick oak board that has air 

dried for a \ 'l'ar and has le1·elcd out at 20 percent c.m .c. 

11·ill not be any drier ten n·ars later if the same em·iron­
mcntal humidit1· ptT\·a ils. 

In most cases YOU do not need to kno1,. actual percentages 

or moisture COillelll. Once you understand the basic con­

cept. experience and rules of thumb arc suflicient. .\ small 

scale that measures in fi·actions of an ounce or grams is 

usdi.d. but not necessary. If you ,,·ant to collect more data. 

1·ou can purchase a moisture meter. ,,·hich measures elec­

trical resistance bet\ITen !11·o pins inserted in a sample 
piece or 1\'00d. 

Think or \\"OOd as bundles or parallel stra\\'S. \\'et \\"OOcl 

contains ,,.,Her in the stra11· tubes (ji"ff 1mler) and in the 

\\·ails Of the Slra\\'S (bound ll'O/er) . . \ s 1\'00cl dries. it first loses 

liTe ,,·ater but doesn't shrink .. \ t about 35 percent m.c .. 

the fiber saturation point. 11·oocl begins to shrink; it is nm,· 

losing bound ll'<ller. Loss of bound ll '<ller can continue to 

about ."J-6 percent m.c .. the moisture COillt'lll of 1\'00cl that 

has been kiln dried. or the equi1·;dent. . \ ir-clriecl ,,·oocl 

ranges fi·om I 5 to 25 percent m.c., ,,·ith , ·a riations depend­

ing on local cm·ironmental conditions. 

Dimensional shrinkage , ·a ries in direction or measurement 

and among cliflerent species. Shrinkage tangent to the 

grmnh rings is about t11·ice the shrinkage parallel to the 

rays. On the grO\nh-ring plane. dimensional shrinkage for 

oak can be as much as I 0-12 percent. On the rm· plane. 

maximum dimensional shrinkage is 5-6 percent sec fig. 

..J. .3. :\laximum lengthll·ise shrinkage is about one-tenth or 

I percent. For chairmaking. 1·ou don't need to take lcngth­
,,·ise shrinkage into account. 
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8and-milledjlitrhe.\ (ji/ank., \(/1<'11 t!troug!t-and-tltroug!t) ,fadwlll·it!t 
1-1!1'- 1-inrh ,tirkmji1r air rh:ring 

Joinery and Moisture Content 
:\ t the time of assembl1·. the strongest chairjoinny com­

bines air-dried mortises and kiln-dried tenons. Groll·th­

ring a lignment also plays a major role. The joints actually 

tighten after asscmbk Lndcr optimal conditions. \'OU can 

assemble a chair ,,·ithout using glue. The undcrstruclllre or 

these traditional chairs lacks triangulation. :\ 11 the strength 
is in the joinen· itselL 

c 

FiG. 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; c, a sawed board will shrink and warp opposite the 
curve of the growth rings. 

In a post-and-rung chair. the posts ,,·hich house the 

tises) should be air dried and the rungs ,,·hich have I 

at their ends) should be kiln clriccl .. \ Iter assembly, th 

mortise 11·oocl 11·ill lose some moisture content; the te 

,,·ood ,,·ill pick up some moisture fi·om the mortise\\ 

and the cnYironment. 

BY o rientitw a tenon ,,·ith the 2TO\I·th rings perpendi 
• t'l , .. 

to the mortise 11·oocl fiber. YOU minimize woodmove1 

during fluctuations or humiclit1·. On a post-and-rung 

rung tenons should be oriented ,,·ith their rays in lin 

the length or the posts. 

You must also consider racking stresses. the load on r 

joints during use. The chair's challenge doesn't lie in 

]Jortitw dead IITio·ht. Besides changes in humidity, d 
~ ~ \ 

arc stressed ,,·hen sitters lean back and sometimes tir 
chairs back onto the rear posts. 

The same principles apph- to \\'incisor joiner); only tht 

tion is a bit more complex. The legs or a \\'incisor cha 

tain mortises (for the side strnchers) and tenons (fitted 

scat . \\'incisor chair legs should be thoroughly dry (the 

cqui \·alenl or kiln dried at their tenon ends but air dri 
the monise areas. The mnhocl f(Jr doing this is e:-.-plaiJ 

Chapter Bon making stick \\'incisors. You'll also need 

consider the orientation or the parts including these 

plank. In 1;1l'l. thne is some debate among chairmaket 

regarding optimal orientation i(Jr certain joints. 

It is also lll'l'L'SS<Il'\ ' to ask 11"!11· chairs li11l apart. To be 
with. \'LTY li.·,,· ch;1irs arc assL:mblecllollowing the gui 
lines in tl·ll. preceding paragraphs .. \ properly asseml 

chair ,,·ill 11·ithstand mam· years ol' normal use. Ever 

cH·lic chaJwcs in humiditY ,,·ill cause most chair join 
' ~ . 

btil. In the eastern Lnitecl States. humid summer we 

causes S\ITlling in the tenons. S11Tlling in a tightjoin 

results in fiber degradation. During dry (11·inter) per~ 

the clt'"Taclccl tL·nons shrink. and joints can loosen.Jc 

usu<tll~..., l;til under cln· conditions. but it is continual~ 
at ions. of' clt'l'ness an~] \\'l'llll'SS that cause the failure. 

lnciclentalh-. air-conditioning creates a drying envir~ 

nH·nt. just like most heating s\·stcms. 

Drying Time 
L' nless 1·ou han· specialized equipment and exper · 

shou ld ~h·~ · chair pans sltmk Dilli.Tcnt \I'OOd specie 

dimensions. and drYing em·ironments make rule-of­

drying times impossible. Take into account air mov 

a nd outdoor temperature the colclt'l; the slower; o 

11·oocl li·L'l'Zl'S. cln·ing ceases. 

To prcH'lll checking. ,,·hich occurs 11·hen the 

or a piece or \\'OOd dry I;lSll'l' than the middle 

the ends of green \\'OOd 11·ith a sealant. \\'hiJe glue 

ordinary latex paint ,,·ork quite \1·ell. I use a · 

paraflin-bascd sealant formulated for this purpose. 

l·o r kiln drYing or its equi1·alcnt. you can make a 

drying cle\·icc or simph- put ,,·oocl somewhere in 



·-milledjlitdze, !plank> \{//t"/1 ihrouuh-and-!hrouuh! >/a(ktd 1,·ith 
1-indz >li,.km ji1r air drrinu .~ .~ . ~ ,..., 

inery and Moisture Content 
'-Ie rime o f' assembk the strongest chair joinen· com-

s ai r-dried mortises and kiln-dried tenons. Gn.l\\·th­

alignme nl also pla,·s a major role. The joints actuallY 

:en afrer assembh-. Lncler optimal conditions. Hlu ca;1 

Tible a chair \\"ithoul usi ng glue. The undcrstr~IClUIT or 

~ rraclitional chairs lacks triangulation .. \ II the strength 
rhe JOllltTY itself 

a 

c 

3. Shrinkage: a and b both show that shrinkage tangent to 
::>wth nngs zs approximately twice that of shrinkage in line 
1e rays; c, a sawed board will sh rink and warp opposite the 
Jf the growth rings. 

In a post-and-rung chair. the posts ,,·hich house the mor­

tises should be air dried and the rungs (,,·hich han· tenons 

at their ends should be kiln dried . . \ fter assemblY. the 

mortise ,,·ood ,,·ill lose some moisture colllelll: the tenon 

,,·oocl ,,·ill pick up some moisture from the mortise wood 

and the em·ironment. 

By orieming a tenon ,,·ith the grm,th rings perpendicular 

to the mortise \mod fiber. you minimize \\"OOd mon·melll 

during fluctuations of' humidity. On a post-and-rung chair 

rung tenons should be oriented ,,·ith their rays in line ,,·ith 

the length of the posts. 

You must also consider racking stresses. the load on the 

joims during use. The chair's challenge doesn't lie in sup­

porting dead \\Tight. Besides changes in humidit,·. chairs 

are stressed ,,·hen sitters lean back and sometimes tip 

chairs back omo the rear posts. 

The same principles apply to \\"incisor joinery. only the situa­

tion is a bit more complex. The legs of' a \\"incisor chair con­

tain mortises (for the sick stretchns) and tenons (fitted to the 

seal. \\ .incisor chair legs should be thoroughlY dtY the 

equi,·alent of kiln dried at their tenon ends but air dried in 

the mortise areas. The method f(lr doing this is explailll·cl in 

Chapter R on making stick \\"incisors. You'll also need to 

consider the orientation of' the pans including the seal 

plank. In bet. there is some debate among chairmakns 

regarding optimal orientation f(lr certain joints. 

It is also necessan· to ask ,,·In· chairs f:tll apart. To begin 

''it h. 'en f(.·" · chairs are assembled follo,,·ing the guide­

lines in the preceding paragraphs .. \ properlY assembled 
chair ,,·ill ,,·ithstancl mam· Years or normal use. En·ntualk . . . 
n ·clic changes in humidit,· ,,·ill cause most chair joints to 

f:l il. In the easteni L nit eel States. hum icl summer \\·eat her 

causes S\\Tlling in the tenons. S\\elling in a tiglH joilll 

results in fiber degradation. During drY (,,·inter) periods. 

the degraded tenons shrink. and joims can loosen.Joillls 

usuallY filii under drY conditions. but it is continual lluctu-. . 
<llions of' cln·IH:ss and \\Tlness that cause the hilurc. 

lnciclentalk air-conditioning creates a dn·ing cm·iron­

menl. just like most heating S\·stems. 

Drying Time 
Lnless vou ha,·e specialized equipment and expertise. vou 

should drY chair pans slo,,·h-_ Difkn·nt \\OOd species. 

dimensions. and drYing em·ironments make rule-of~thumb 

drying times impossible. Take into account air mon·ment 

and outdoor temperature the colder. the slo\HT: once 

\mod fiTezes. clrving ceases. 

To pre\TI1l checking. \\·hich occurs ,,·hen the porous ends 

of a piece or \\·oocl dn· f:tsll'r than the middle section. coa l 

the ends of' green \\"OOd \\·ith a sealant. \\"hile glue and 

ordinarv latex paint ,,·ork quite \\Til. I use a proprietan· 

paraflin-basecl sealant formulated for this purpose. 

For kiln drYing or its equi\·alent. vou can make a special 

cln·ing cln·ice or simplY put ,,·oocl some,,·here in , ·our 

home or shop that has a good dn·ing em·ironmcnt. like an 

imprO\·isecl rack aboH' a furnace or \\·oodston·. In summer. 

an air-conditioned room \\·ill ,,·ork as a ,,·ood drier sec 

Chapter 20 for plans for shop-made kilns). 

WooD-BENDING BAsics 
\\"hen a solid piece of wood is bent, the OUter part of the 

cuiYe is stressed in tension, while the inner pan is sub­

jected to compress ion . The effect is similar to \\'hat hap­

pens ,,·hen a horizontal beam is loaded ben,·een two 

points .. \ s \\·ith the loaded beam, there is a neutra l axis 

along a midarea or the beam see fig. -1-.4} 

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 ,,·ood libers on the con­

can· side of' the cuiYt' arc compressed. they take on 

minute, unii(Jrm clt'i(>rmations. The libers in tension on 

the COll\"t'X side or the CUIYl' actuallY slrt'!Ch. \\"hen bend­

ing a coarse-grained ,,·ood like oak. \UU can ,,.,llch the 

grain pannn elongate and stretch out. You can also use a 

tape measure to Sl't' ho,,· much stretching occurs on the 

tension sick or a \\"OOd bend. In Ill\" experience. g reen 

,,·oocl bends much easier than air-dried stock. 

Bent chair pans should be made fium ,,·ood that is liTe of' 

ckkcts. CarefullY smw·cl parts. ,,·ith little fiber runoul. \\·ill 

bend just as \\Til as ri\ ·ings. Transitions in thickness should 

be gradual, with Etired curn·s. You ,,·ant to minimize the 

concentration of' f(Jtn·s that occurs at abrupt transitions. 

.\ 11 surbces should be -; mooth. t·specialh- on the tension 

side or the cuiYL'. Rough areas often tear or crumple 

during bending. 

\ \ 'oocl is usuallY bent f(J llo\\·ing the grmnh rings. but bends 

on the ray plane arc almost as successful. Till' back bo\\· or 

a continuous-arm \\"incisor requires bends in both planes: 

the arm bends arc at right angles to the back bend. 

Wood-Bending Failures 
\\"oocl bending is an imprecise technology. Failures can be 

caused bY using inappropriate \\"ClOd. poor shaping. insufli­

cieill steaming, a too SL'H' IT bend. and Etult\· bending tech­

nique. Failure is more likelY as bends get tighter. Similark 

thick-sectioned stock is more prone to fitilure. as is ,,·ood of 

questionable qualit\· or tree species consiclercclmarginal 

lor bending purposes. \\"hen poss ible, the section of' a bent 

piece should be ,,·icier than it is thick. 
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The most common f;1ilure is tearout 

of long fibers on the tension side of 

the bend. Another t\'IX of tension 
f;lilure can be described as a ragged 

fissure perpendicular to the surfitce. 

This f~1 ilure is often caused by incipi­

ent decay that is im·isible to the eye. 

Cnlike long-fiber tearout, these 

ragged fissure failures arc not 

repairable. :\ third type of bending 
f;1ilure is buckling On the COnC<l\ 'l' 

compression side of the curn·. 
Buckling failures range fi·om being 

slighth- discernible to se\TtT. \\'ood 

\\·ith minor buckling bilures can 

sometimes be used. Se1·ere buckling is 

sometimes accompanied by delamina­
tion of the gro\\·th rings. 

Bends that take the \\Tong shape can 

also be considered a type of fit ilurc. 

Irregular bent cutYes arc caused b1· 
irregular thicknesses or 1·ariar ion in the 

1:.\amjlle of a lelllionjilifurt' 011 a J l'iud,or boz, ·. Tht· 1lnj1 mn be glued bark. 

1\'0od fiber. :-\ thin area 11·ill buckle; a thick area \\·ill be stifl' 

and resistant to bending compared to the surrounding 1\'00d. 

Heating Wood 
Heating 11·ood 11·irh steam or hot ,,.,ller gin·s it temporary 

plasricit1· bcndabilit1: Steam is usually eas ier to deal 11·irh 

than boiling. although 1·ou can heat thin stock. such as green 

ladder-back slats. bY ladling boiling \\ "<Her on·r a piece for 

l\1"0 o r three minutes. Green boll's for . \ merican \\ 'incisors. 

11·hich are typicalh- 7 /H -I inch in diameter. should be 

steamed or boiled\ for rhin1· or fony minutes: air-dried bm,·s 

need an hour or more. :\Jthough ladder-back posts are hem·­

ier. their bend is less SCH'IT and the flat relief makes bending 

easiet~ The hem;· bo\\·s of English \\ 'incisors and \\ 'elsh stick 

chairs should be steamed or boiled for one to ll\'0 hours. 

Heating and steaming times arc approximate. Both too 

little and too much heating can lead to failures. It 's proba­

bly safe to lea1·c 11·ood in a steamer for t11·icc the recom­

mended period before significant fiber damage occurs. 

Making a Steamer 
The steamer that 1\·e used for years is 

more efficient than t1pical homemade 

steamers. a P\ 'C pipe chamber con­

nected to the steam source b1· a hose. 

.\ h· steam chamber consists of an elon­

gated \\'OOden box made or scrap 
\\·ood \\·irh a gap in the center of the 

bottom that matches the diameter or 

the pot used to boil \\·;uer. Four 

--~~--
-=-~--

fig. -L'ia). The steamer rests directh- on the pot. '1\m cres­

cent-shaped ,,·ooclcn lids arc set on the sides or the pot rim 

that arc not co1·cred bY the steamet: Pieces of' foam rubber 

plug each end (see fig. -1-.:)b). 

To increase steaming cfl i c i enc:~ make the box as small as 

possible. :\l ine is 68 inches long . .\l ost \\'incisor bm1·s arc no 

more than 60 inches long, 11·hich allm,·s -1- inches for each 

f()am plug. If I haw to steam a larger piece. such as a 

\\'incisor settee bo11·. I steam and bend one end at a time. 

The Celller section or the settee bOll' is straight.) 

You don 't ha1T to 11·orn· about building the box n·ry 

tight an airtight steamer ,,·ould explode,. :-\lso. condensa­

tion ,,·ill de1·clop inside the steamer. \\ 'hen using my 

steamer outdoors, I let \\·;ner fi·om condensat ion drip onto 

the ground. In the shop. I put a tray on the fl oor 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. 

If your ,,·,ucr pot is small, the steam chamber. balanced on the 

pot. could easih- be tipped OITT. For sakr:~ on the sides of the 

1\"00den cross dm1·els keep the ,,·ood 

being steamed abm·e any condensation 

that clen·lops on the steamer floor (see . I rag,gedji.>.lllre.faifure 1111'h a .1 !hi., i.1 u.lllaffl' rau.~ed ~l' innjJiml decar. Oi.ll'ard the pine. 
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PRESSURE 

SHUT-OFF RE6ULATOR 

PROPANE. 

STEAM ENTRY HOLE 

IN OOTrOM Of WOODEN 

Olf11XX)R PROFIWE auF 

OPTIONAL FUT 

COLLECT DR!?. q: 
FIG. 4.5. Schematic for Country Workshops steamer. The ! 
chamber is a sim ple wooden box, with a hole on the bottc 
entry of steam directly from the pot of boiling water. 

box you can clamp support sticks that extend to the flOt 
fi.1nher stabi lization, put a ll'eight on top of the steam t 

1\·e used se1-eral difTcrent heat so urces. Gas burner · 

br better than electric hot plates. Camping stove th 
burn kerosene or ,,·hire gas II'Ork quite well , as does< 

ordinarY kitchen sto1·e. The best heat source I've foUJ 

propanc-fiwled burner made for cooking outdoor . F 
sakty. I use it onh- outside. I usc a .5-gallon restauran 

stock pot for the boiler l\1'0-thircls full it holds enou 

ll'ater to boil for nearly t11·o hours. 

Keep your steamer a11·ay from your sharpening area. 

!\ Ictal dust in the steamer can cause oak to blacken~ 

clark blue. 

Before putting 11·ood into the steamer, make pencil Ill 

indicating cemer lines and direction of bending, om 

thing you don't ,,·ant to deal \\·irh ,,·hen you pull out 

hot, steamed \\·oocl. Tie a l\1·ine tail around one end 

each piece of 1\'00cl going into the steamer, both for 

ficarion and to m·oid ha1·ing to reach into the steam 

can tie kno ts into the ends of' the twine tails to distin 
diflerent pieces in the steam box. 

Limbering Wood 
and Wood-Bending Forms 
Bends in hem-;· \\·ood. such as ladder-back posts, 

limbered immecliateh- after steaming. 

To make a limbering fixture , a simple bending 

exerc ises the ,,·ood in the bending area before you 

to a bending form, refer to the plans in figure 4.6. 



t l'ndsor bozc. The >lrifJ mn be glued bark. 

+.Sa. The steamer rests direct!\· on the pot. ' I \m ct-es­
t-shaped wooden lids are set on the sides of the pot rim 

. are not cm·cred by the steamer. Pieces of foam rubbn 
~each end (see fig. +.Sb). 

increase steaming efTicienC)~ make the box as sma ll as 
;ible. :\fine is 68 inches long. \lost \\'incisor bm,·s arc no 

·e than 60 inches long. which allo\\·s + inches for each 
n plug. If I ha,·e to steam a larger piece. such as a 
1dsor settee bow. I steam and bend one end at a time. 
e center section of the settee bo,,- is straight.) 

don't haYe to worry about building the box nTy 

t- an airtight steamer ,,·ould explode,. Also. condensa­
,,-il] de,·elop inside the steamer. \\'hen using my 

mer outdoors, I let water from condensation drip onto 

~round. In the shop, I put a tray on the floor to catch 
::trips. Insulating the box might help ma intain heat and 
imize condensation, but I'm also concerned about 
~as ing the risk of fire. 

•ur ,,-ater pot is small, the steam chambet~ balanced on the 

could easily be tipped 01-er. For safe[): on the sides of the 

u.wal(r wwed ~~- inupimt dea!~'· Discard the pifl'e. 

STEAN. ENTRY HOLE 

IN BOTrOM OF WOODEN BOX 

,, ,, ,, 
I 

~---------~"---------~ 

,---------- - -----------------, 
' ' 
\ STEAM CHAN.BER : 

PRESSURE 

SHVT-OFF RE6ULATOR 

VALVE 

PROPANE 

KEEP STEAMIN6 WOOD OFF 

CONDENSATE AT BOTTOM 

OF BOX 6 

0\.JTIXX)R PKIJ~E BURNER, 

OPTIONAL R::lT 10 

COLLECT DRJPS 

~=====r 

FIG. 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 you can clamp support st icks that extend to the floor. For 

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

l \ ·e used se\·eral diflercnt heat sources. Gas burners work 

far better than electric hot plates. Camping stows that 

burn kerosene or \\·hire gas " ·ork quite " ·ell, as docs an 

ordinarY kitchen stm-c. The best heat source l \ ·e found is a 

propan~-fuclcd burner made for cooking outdoors. For 

safet\~ l use it onh- outside. l use a 5-gallon restaurant-style 

stock pot for the !~oiler l\m-thirds full it holds enough 
water to boil for nearly t,,-o hours. 

Keep your steamer away fi·om ,-our sharpening area. 
i\ leta I dust in the steamer can cause oak to blacken or turn 

dark blue. 

Before putting \\"OOcl into the steamer. make pencil marks 

indicating center lines and direction of bending, some­

thing \'OU don't \\·ant to dea l with " ·hen ,-o u pull out the 

hot. steamed " ·oocl . Tic a t\\·ine tail around one end of 

each piece of \\'OOcl going into the steamer. both for identi­

fication and to a\·oid hm·ing to reach in to 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 hem:· \\'OOd. such as ladder-back posts, shou ld be 

limbered immediatelY after steaming. 

To make a limbering fixture, a simple bending brake that 

exe rcises the ,,·ood in the bending a rea before you secure it 

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

CouniJT ll ork.,hofJ.> 1/mmn: The hmt >ourre i., projJane. roupltd z,·ith a burner 

111ade}.or outdoor rookitw l·ilr indoor >1m min!!. u.1e an dl'(/rir hot plait. . ,..., , , 

also limber the posts using any appropriately distanced 
space bct\\'C'Cn two fixed stations. such as the ja\\·s of an 

opened bench , -ise. The ach-amagc of the jig is that the 

interior bending sur[tces are rounded: limbering " ·ith the 
_jaws of a , -ise may leaH' indentations in the \\·oocl. 

For most wood bending. you 'II use bending forms, 
a lthough the thin slats of our tutorial ladder-back are bent 

,,·ithout them. l make bending forms the exact size and 

shape that l walll the bent piece to take. You'll kno,,· the 

bend has set if' you lea\'C' the bent ,,·ood on the form until 

it shrinks a bit and rattles loose. 

Spring-back must be considered if' one lixm must be used 

for many pieces and there is limited time for the bends to 
set. \ \'ith a simple bend. such as a \\ 'incisor bo\1·-back. it ·s 

possible to t-cmon· the \\'Oocl fi·om the form shortly after 

bending. This type of' bend can be held in shape during 
drying ,,·ith twine connecting the l\\'0 ends of the bm,·. 

Typical bending forms for \\'incisors usc a 3/ +-inch-th ick 

plvwood interior form " ·ith extension leg-s bolted to the 

b;ck (fig. +. 7). The extension legs arc us~d " ·ith remm·able 

pegs and wedges to secure the piece being bent against the 
form. At the top center of the form l often scre\1· a penna­

nent block in place instead of using a rcmo,·ablc peg. The 

bottom of the block is angled to match a \1-eclge. l prefer 

to make extension legs with scrap oak 1-1 / '2 to '2 inches 

thick, ,,·ith l-inch-diameter harch,·oocl pegs. 

The most elaborate bending form that l usc is for the 
triple bend on the bow of' a cont inuous-arm \\ 'incisor. 
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The form consists of a bark bm,· and t\\·o elbm,·-armrest 

forms SCIT\\·ecl lO a pln\Oocl backing. I mount the elbo,,·_ 

armrest forms at a cliH-rgent angle or about I 0 degrees. 

This requires shaping bending planes at compound angles 

Oil the armrest -;ect ions or the f(Jrm. The ends or the bent 

FIG. 4.6. 
Li mbering jig, 
use d on chair 
legs after 
steaming but 
before putt in g 
the piece int o 
the bending 
form 

FIG. 4 .7. 
Be nd ing form fo r 
a stick Windsor 
arm bow, shown 
with bent bow, 
pegs, and 
wedges in place 

FIG. 4.8. 
Bending straps 
are used to force 
a piece of bent 
wood into com­
pression. The 
steel strap on 
the outside of 
the bend t akes 
up the tension. 

I Y2" THICK LOWER BLOCK 

2 PIECES 

10'12'" X 21 '12"" 
1/2" PLYWOOD 

SCREWED 

I" X 3'!,'' X 12" EXTENSION 

I" X 3'/z" X 30" EXTENSION 

(CAN BE. 2 PIECES) 

18 • STEEL COLLAR 

IY."X l'f.l" X 1 D 
HARDWOOD STOP-BLOCK 

Steel hmrling 1/raji' helf! fnamllnllion.fiu/url'l on hl'm_T hmt'l. 
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arms arc secured against the form " ·ith clamps " ·hill' the 
bends set. 

Bending Straps 
Bending straps can dramaticalk reduce )·our bending 

1:1ilurcs 1d1cn 1·our chances or success look poor. Bends 

or heal"\" bm,·s for English \\"incisors and \\"c lsh st ick 

chairs. paniculark. arc more likely to succeed if 1·ou usc 

straps. The problem is not cu1Yature: the comparati1-ck 

thick-sectioned swck used f(Jr these chairs is much harder 

to bend than that or most .\ mcrican \\"incisor chairs. 

\ lake bending straps li"Om 1-inch-\\·idc gakanizecl steel 

strapping. as shmn1 in figure ..J..H. T he end fixtures arc 

-+-inch-long 1modcn blocks secured at each end of the 

strap " ·ith t11·o 3/ 16-inch bolts to secure each end block. 

T he space bctiH'en the blocks is the length of the piece to 

be bent. pius a gap lO all011· i(Jr a small alllOUill of stretch­

ing. (I make the gap about I /H inch i(Jr a .)0-inch piece. 

The strap and end blocks arc coupled 11·ith sleen·s that also 

act as extensions f()r lenTagt· during the bend. The skcn·s 

·ilip 0\l'r the end blocks and about (j inches past the ends or 

the \H)Od being bent. Lengths or rectangular section steel 

tubing :20 inches long " ·ith interior mcasuremcms of 1-1 I I 

1)\· 1-:) /-+ inches. the slnTcs lit snugk owr the end blocks 

,,·ith bolts and the piece to be bent. The ad,·antage of 

using rectangular tubing is that I"OLI can use its llat sides to 

pren·nt or correct am· t11·isting during the bend. 

Place the straps onT the piece to be bent immcdiatck 

alin steaming. Pn·11·arm them. if there is significant . 

chance that theY 11·ill absorb heat. The bending procedure 
is the -;amc as 11·hcn You're not using· straps. 

CHOOSING AMONG 
Wooo SPECIES 

.\ 11 the 1\lJod species in this section are good choices I(Jr 

post-and-rung and \\"incisor chairs. I encourage H)ll to tn· 

localk a1·ailable species. C:hairmakers in the eastern hair 

or the Lnitecl States and northern Europe should han· 

little trouble finding excellent chairmaking materials. 

C:hainnakcrs in the IITstcrn L"nitcd States and other areas 

1d1t'rc the lorest is primarik conikrs need to be more crc­

atin· in locating materials. Don \\"eber. 11 ho lin·s on the 

\ kndocino coast in California. has made and sold 

English-stYle \\"incisors lor years. so I k11011· it\ possible. 

Check out li·uit and nut 11·oocls and 1·arcl trees. Ye11·. lor 

example. 11·hich is prized by British chairmakers. is 

generally not straight and dea~: but it bends 11·ell and 
is an attracti1·e 11·ood. 

Wood for Rived Posts, Rungs, 
Bows, and Spindles 
Ash (Fraxinus) • There are m <Ut\· \·arieties ofjiminu.1. 

usually named 11·ith a color (" ·hitc ash. black ash. green 

ash. etc. . . \ m ·.fiminu., ash that is straight grained and cit 
11·ill rin·. shalT. and bend into chair pans .. \ sh has little 

color or 1·isu ;d texture. but it is a dq)l'ndable 1mod that 

gnms in man>· <trt·as 11·hcrc oak and hickory aren't avail 

able. On the north11·est L".S. coast a little-kn01m specie~ 

called On·gon ash has pron'n excellent lor chairmaking 

.\ sh e<tn also lw pounded and tht·n cli,·ickd into splints f 

baskt·tn· and chair scats. 

Hackberry (Celtis occidentalis) • . \ cream-colored 

ring-porou' 1wocl that splits and bends nicelY. :\ot parti 

lark attranin·. but HT\. useful 1dll'n' a\·ailable. 

Hickory (Carya) • H ealY. tough. and usually easily be 
all of hickon·"s manY subspecies an· suitable for chairm< 

ing. excellent i(>r all parts of post-and-rung chairs. and I 

bm1·s and spindles of \\"incisors. H ickon· sap1mocl, almc 

" ·hite. nll' ll 011·s to inJn· 11·ith age. T hough the heartiVOOI 

often cliscarckd. it is a rich bro11·n that compares favoral 

ll'ith tropical exotics: the hean1wod is olien missing or 

splotcll\· in nlllng trees. and in some subspecies and gro 

ing areas. H ickon· splints arc occasionalk used for chail 

seats. Sec C:haptn 7 l(>r instrun ions i(Jr obtaining and 

using hickorY bast. the innn btl"lT of bark. a premium 

matnial I(Jr lnJ\"t'n post-and-rung chair seats that look li 
r;nd1ick . 

Oak, White (Quercus alba and others) • :\[y frienl 

Daniel O' H agan calls " ·hite oak the king of 11·oods, and 

I helie1·t· he's right. 

T he L".S. lumbn trade dil ·idcs oaks into just t\\·o group 

" ·hitt· and red not botanicalk correct but practical. T 
\\·oods or the [In) <trt• usualk cas\· to distinguish, but no 
ah1·ays somt· n·d oak looks quite " ·hite. some 11·hite oa 

quitt· red. For cit-tails. n:kr to R . Bruce Hoadley's 

ldm!ifi·ing l I ()(}r/. 

For chainnaking. "hite oak tends to be more forgiving~ 

more clastic than red oak. It appears to be less porous. I 

\\"hen ri1·ing " ·hite oak there is olicn time to make cor 

tions during the splitting process. Rt·d oak tends to pop 

apart at unpredictable times. SJm,·-grOII·ing \\·hite oak a 

11·ood and ht·art11·ood can sometimes be riH·cl into fine 

splints i(Jr haskctn· and chair seating. 

Oak, Red (Qu.erclts rubra and others) • Both red 

and \\·h itc oak aiT strong and tough. Reel oak is 

reclckr. but the m)()ds often look similar in color when 

ished 11·ith oi l and gi,·cn some age. Dry reel oak is 

ably cas in to 11urk than " ·hite. if nnt"rc sha1·ing with 

tools. and red oak r i, ·es l"lTY nicek and bends just 

\\'ell as " ·hitc oak. (.\ !though I loH· 11·hite oak. I use red 

more li·cquently because high-qualitl· red oaks are 

find 11·hen· I liH·. 

Pecan (Carya illinoensis) • 
membns or the same subgroup or the \l·alnut family. 

the eastern Lnitcd States. pecans arc nati1·e to 

areas of the i\ I ississippi drainage and along parts of 
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li.lures 11·hen your chances of success look poor. Bends 

-hem:· bo11·s for English \\"incisors and \\"clsh st ick 
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apping. as sh01m in figure -1-.8. The end fixtures arc 

.nch-long 11·oodcn blocks secured at each end of the 

ap 11·ith t11·o 3/ 16-inch bolts to secure each end block. 

le space between the blocks is the length of the piece to 

bent. plus a gap to allo11· for a small amoum of stretch-

~· I make the gap about I /8 inch I(Jr a .)0-inch piece. 

1e strap and end blocks arc coupled with si('('I"Cs that also 

: as extensions f(Jr len-rage during the bend. The slecn·s 

) OYer the end blocb and about G inches past tiH' ends of 

· II"Oocl being bent. Lengths of rectangular section steel 
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ng rectangular tubing is that 1·ou can usc its flat sicks to 

·1·em or correct anY tll·isting during the bend. 

. ce the straps OH'r the piece to be bent immecliatck 

~ r steaming. Pre11·arm them. if there is significant . 

mce that they 11·ill absorb heat. The bending pron·clurc 

he same as 11·hen You're not using straps. 

HOOSING AMONG 
rooD SPECIES 

the 11·ood species in this section arc good choices I(Jr 

t-and-rung and \\'incisor chairs. I encourao·c , ·ou to trY '"' . 
ilh· a1·ailable species. Chairmakers in the eastern half . 

:he L'nited tates and northern Europe should haH' 

e trouble finding excellent chairmaking materials. 

:tirmakers in the western L'nited tall'S and other areas 

Te the forest is primarik conifers need to be mon· tTl'­

e in locating materials. Don \ \ 'eber. 11 ho lin·s on the 

'ldocino coast in California. has made and sold 

;!ish-style \\'incisors for years. so I kno11· it\ possible. 

·ck out fruit and nut woods and 1·ard trees. Ye11·. tor 

nple. which is prized b1· British ~hairmakcrs. is 

~ rally not straight and clear. but it bends 11·ell and 
1 anracti1·e wood. 

•od for Rived Posts, Rungs, 
~ws, and Spindles 
(Frax inus) • There are mam· 1·arietics ofji-rninu.1. 

Ily named 11·ith a color (11hite ash. black ash. green 

ash. etc. . . \ mjimin11.1 ash that is straight grained and clear 

,,·ill rin·. shan·. and bend into chair parts . . \ sh has little 

color or 1·isual texture. but it is a dependable 1mod that 

gro11·s in mam· areas 11·lwrc oak and hickon· aren't ;!\·ail­

able. On the north11-cst L·.s. coast a liule-kno11·n species 

called Oregon ash has prm·l·n cxccllcm for chairmaking. 

;\ sh can also be pounclccl and then cli,·ickcl into splints I(Jr 

basketrY and chair scats. 

Hackberry (Celtis occidentalis) • . \ crcnn-colorccl. 

ring-porous II"OOclthat splits and bends nicck :\ot partinr­

lark attractin·. but HT\. useful 1I"IH're a\ ·ailablc. 

Hickory (Carya) • Hcan~ tough. and usualk easik bent. 

all of hickon··s mam· subspecies arc suitable f(Jr chairmak­

ing. excellent f(Jr all parts of post-and-rung chairs. and the 

bo11·s and spindles of \\"incisors. H ickon· sap11·ood. almost 

11·hitc. nwllo11·s to inJrY 11·ith age. Though the hcart11·oocl is 

often discarclccl. it is a rich bro11·n that compares fit, ·orabh· 

11·ith tropical exotics: the hcart11·ood is often missing or 

splotchY in Young trees. and in some subspecies and gnl\1·­

ing areas. H ickon· splints an· occasionalk used I(Jr chair 

scats. Sec Chapter 7 I(Jr instructions fi.Jr obtaining and 

using hickorY bast. the inner !anT of bark. a premium 

material lor IIOH'n post-and-rung chair scats that look like 

r;m·hick. 

Oak, White (Quercus alba and others) • .\h friend 

Daniel O' Hagan calls 11·hitc oak the king of 11·oods. and 

I be- lien· he's right. 

T he L.S. lumbn trade di, ·idl·s oaks into just tii"O groups. 

11·hite and red not botanicall>· correct but practical. The 

IHJods of the tiHJ arc usualk cas>· to distinguish. but not 

ah,·a,·s some red oak looks quite 11·hite. some 11·hitc oak 

quite red . For details . refl-r to R . Bruce H oadln··s 

l dentifi·ing J I iiOd. 

For chairmaking. 11·hite oak tends to be more I(Jrgi, ·ing and 

more elastic than red oak. It appears to be less porous. 

\\"hen ri1·ing 11·hitc oak there is often time to make corrt-c­

tions during the splitting pron·ss. Reel oak tends to pop 

apart at unpredictable times. Slo11·-gro11·ing 11·hitc oak sap­

IHJod and heartiHJod can sometimes be rin·d into lirw 

splints lor basketn· and chair seating. 

Oak, Red (Q11erc11s r11bra and others) • Both rwl 

ancl11·hitc oak arc strong and tough. Reel oak is usuallY 

redder. but the 11oods often look similar in color 11·hen fin­

ished 11 ith oil and gin·n some age. On· red oak is consider­

abk easier to 11·ork than 11·hitc. it" HJU.re shm·ing 11·ith hand 

tools. and red oak rin·s H'IY nin·h- and bends just about as 

11·cll as 11·hite oak. (.\ !though I lm-c 11hite oak. I USl' red oak 

more liTquerHiy lwcause high-qualit\ · red oaks arc easier to 

lind 11·lwrc I lin·. 

Pecan (Carya illinoensis) • Pecan and hickorY arc 

members of" the same subgroup of the 11·alnut Lunik In 

the eastern Cnited Staws. pecans arc natin· to ltm·-h-ing 

areas of" the .\l ississippi drainage and along parts of 

coastal .\ Ia ryland, \ 'irginia. and ;'\onh Carolina . \ \"hik 

not conm1onk used as a chair 11·ood, these trees an· ;n·ail ­

able in orchards and yards across the 11·armer parts of" the 

C nit eel States. Pecans planted as yard trees may be the 

better source. but c1·en orchard trees, which tend to han· 

manY branches and little straight grain, may ofli.T some 

good II"OOd I(Jr chair parts. Bast from pecans resembles 

hickorY bast. 

Locust, Black (Robinia pseudoacacia) • \\'hile not 

commonly used l(>r chairmaking. clear. straight-grained 

black locust 11 oocl is beautiful and can be rin·d. sha1·ed . 

and bent into chair pan, . .\ lost black locusts han· a rather 

til is ted. gnarlY shape. and large om·s are often hollo11· in 

the inner lwar!lnH>cl. It\ a species to experiment with if it 

is a1·ailable. 

Wood for Turned Posts, 
Rungs, and Spindles 
\\.hik anY of" the listed ri1·ing II"Oods arc also suitable for 

turning. they 11·on't rcnckr the line detailing of these close­

grained. mosth· dill"use-porous species. Turned ash is \"cry 

common in English post-;tnd-rung chairs. For comparatin· 

lwnclabilitl·. I rank ash. elm. hickorY. red and11·hitt' oak. 

pecan. and H'\1 as cxcdlent. and beech. birch. cherTY. 

black locust. reel and sugar maple. and11·alnut as fitir. 

Beech (Fag11s) • One of" 1111· litn>rite species and often 

a\·ailable in log li>rm at lo11· cost. beech has a short. dense 

grain. and a handsome ta11·m ·. speckled appearamT . 

.\ !though not particulark litnm·d in the Cnitcd States. 

beech is highh· rcg;trclccl as a turning II"Ood bY English 

chairmakcrs. perhaps bl-caUSl' beeches in England appear 

to gro11· cleann ami straighter than their rclatin·s across 

tlu· .\ tlantic. 

Birch (Betula) • Birch ll"lJOcl. though not flashY. turns 

11·dl ;mel is strong. Birches gro11· in moist. cool to cold cli­

mates . \ \ "hitc birch is common throughout north em 

Europe. 

Cherry, Black or Wild (Prunus serotina) • . \ hand­

some 11·ood that turns 11·ith crisp details. chnn· can be 

used I(Jr all pans of" post-and-rung and \\"incisor chairs. 

Pin chnrY (Pnlll/1.\ jil'll.~rlmnim) . 11-caker and a little lighter 

in color. can lw used it" parts arc made a little thicker. 

Mahogany, Central American (Swietenia) • Com­

monk used I(Jr all parts of" high-qualitY. earlY .\ merican 

\\"incisors. this rich. en·n-grainccl. dqwndable species lacks 

character. I lill ·or (and lobbY lr>r) the usc of" natin· hard­

IHJocls. 

Maple, Red (Acer rttbr11Tn) • \\"hilc not a great turn­

ing II"Ood like sugar maple. red maple sonwtimes called 

"soli maple .. is much harder than sih-cr maple. 11·hich I 

consider usclt-ss fill· chairmaking. ProbablY not suitable for 

turning ring-and-baluster \ \"incisor legs. unless \"Oll keep 

the con· bit healY. 
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Maple, Sugar (Acer saccharum) • Also call ed " ha rd 

m a ple'· and " rock maple," sugar m a ple is th e sta nda rd 

against ,,·hich cha irma kers m easure a ll o ther turning 

,,·ood s. Black m a ple (:l eer nigrwn). which m ay a lso be called 

" ha rd maple" a nd " rock ma ple,'' is simil a r. 

Pear (JYrus communis) • A European na ti\ ·e, pear has 

been na turalized throughout mu ch o f the L'nited States 

a nd is a good candidate cha ir wood fo r cha irma ke rs in th e 

western pa rt o f the country. Cha ir pa rts m ade fro m ·'fruit­

wood'' a re o ft en actua lly pea r, ,,·hich has been a prized 

furniture wood for centuries. 

Yew (Taxus) • ;\ ledium brO\m, o ft en fa irly gna rl~~ a nd 

som etimes bearing a n a ttrac ti\ ·e, a bstrac t speckl ed pa ttern . 

ye,,· bends quite ,,·e ll- it 's th e o nly conifer suita ble for 

cha ir legs. bows. a nd spindles. Se ldo m used in C.S . furni­

ture, ye,,· is highly prized by chairmake rs in the United 

Kingdom, whe re it 's m ost commo nly used for W indso r 

a rm a nd bac k bo,,·s (m ade from limbs). but a lso fo r turn­

ings a nd eYen seats. A , ·a rie ty is na ti\ ·e to the Pac ific 

:'\o rth\\·es t. 

Walnut, Black ljuglans nigra) • \\'a lnut cha irs a re 

mostly a co ntempo ra ry phe no m eno n, a ltho ugh a fe,,· early 

Ame rican wa lnut \\'inciso rs exist. \ \'a lnut turns fa irly 

nicely, a nd its clear, stra ig ht-gra ined stoc k is co nsidered a 

good bending \\'Ood. 

Elm (Ulmus americana and others) • \\'hile elm is 

not ge ne rally selec ted as a turning spec ies, a ll-elm 

\\'inciso rs a re fa irlY commo n in Engla nd. Elm is a lmost 

impossible to split: turning bla nks must be sawed o ut. 

Wood for Windsor Seats 
Ash (Fraxinus) • FrCL\'inus ca n be used fo r a ll-ash 

\\'incisors, pro ba bly a contempo ra ry co nce pt. Saddling 

,,·ith traditiona l ha nd tools wo uld be a cho re. Ash is com­

m only used fo r factory-m ade cha irs with sha llow seats. 

Butternut ljuglans cinerea) • A soft, o pe n-g ra in 

spec ies. beautiful but fragile, butte rnut is used in \\'incisors 

with na tura l finish. 

Cherry (Prunus serotina) • Altho ugh not a traditional 

\ \ 'indsor-seat wood , cherry is strong a nd beautiful , a nd a ll­

cherry \\'incisors a re impressi\·e. :\To t my cho ice for carving. 

Chestnut (Castanea dentata) • O ccas io nally used fo r 

seating in old Ame rican \\'incisors, chestnut resembles elm 

but ,,·e ig hs less and lac ks elm ·s resista nce to splitting. The 

chestnut blight killed Castanea den/ala th rougho ut :'\onh 

Ame rica: the ,,·ood is nO\\' quite \·a lua ble. espec ia l!\· in 

cha ir pla nk dimensio ns. 

Elm (Ulmus) • The wood o f cho ice fo r the sea ts o f 

unpainted \\'incisors, elm is go rgeous. especia l!\" ,,·hen sla b 

sawed. A coarse-grained , m edium-ha rd ,,·oocl. it 's no t easy 

to ca n ·e and dulls too ls quickly. Unfo rtuna telY. th e g rea t 

majo rity o f elm trees in th e L'nited Sta tes a nd Euro pe 

han .· succumbed to Dutch elm disease, a lthough \·o u can 

still find elms in som e fo rests o r pl a nted as shade trees. 

scattered a lmost a m-..dwre. 

Linden (Tilia) • Also knO\m as bass,,·ood. a nd as lime in 

the Cnited "-ingdo m . linden is a ,,·hire ,,·ood slightly 

ha rder a nd more expensi\·e tha n ,,·hire pine. a nd ,,·irho ut 

the resin proble m. \\'bile it has no \·isua l a ppeal. it takes 

pa int wry nice ly and is a fm·o red ca rYing \\'OOd. 

Maple (Acer saccharum and A. rubrum) • Fo r seats, 

m a ple is assoc ia ted ,,·ith degene ra te. fac tory-m ade 

\\'inciso rs. but this IO\·eh- ,,·ood is occasio na llY used fo r a ll 

pa rts o f ha ndsome, co ntempo ra rY \\'incisors. 

Oaks • G enera lly no t used fo r \ \ 'indsor seats exce pt in 

cheap fac torY-made cha irs. oak ,,·as commo nlY used in 

\·c ry o ld \ \ 'c lsh stick \\'incisors. \ \ 'ild-g ra in lin' oak ma kes 

ha ndsom e but hcm1· sea ts. 

Pine, White (Pinus strobus) • C ommo nly used fo r 

American \\'incisors. o ld and co ntempo rarY. pine is a 

,,·eaker ,,·ood than I pre fer fo r a \\ 'incisor seat. .-\I m ost 

a h ays painted: sta ined pine tends to look mudd y. a ltho ugh 

it ·s easy to can ·e a nd fa irly m·a ila blc compa red to o ther 

\\'incisor-scat spec ies. Resin poc kets can be a pro blem. 

C o nife rs in th e ,,·es tern Cnited ta tes. such as spruce. 

western ceda rs. a nd many western pines. can be used fo r 

\\'incisor seats. Pl a nks ,,·ith closelY spaced g rowth rings a re 

prefe rred fo r th e ir stre ngth. 

Poplar, Tulip (Liriodendron tulipifera) • i\l a m · o f 

th e o ldest sun·i\·ing Ame rican \\'incisors ha\·e tulip popla r 

sea ts. Also known as ye llow po pla r. this \\'OOd is dense r 

th a n ,,·hire pine a nd ha rder to can -e. Tulip popla r ma kes a 

substa ntia l sear: it ta kes pa int nice ly a nd a lso stains ,,·ith 

preclicta bilit\. 

Walnut ljuglans nigra) • Like che rry. a l!-,,·alnut 

\\'incisors are a contempo ra rY no ti o n. G o rgeo us. o f course. 



t weig-hs less and lacks elm\ resistance to spliuing-. The 
e mut blig-ht killed Gastanea dentata throughout '\onh 

erica: thl" wood is nO\\ quitl" Yaluable. espcciall~ 111 

air plank dimensions. 

(Ulmus) • fhe wood of choice f(Jr the scats of 

painted "'indsors, elm is gorgeous, cspeciall) ''hen slab 
~,·ed .. \ coarse-grained. medium-hard '' ood, it\ not cas~ 
can·e and dulls tools quickly. Cnfortunatcl~. the great 
1jorir~ of elm trees in the L'nited tates and Europe 
, .e succumbed to Dutch elm disease, although you can 
1 find elms in some forests or planted as shade trees. 
mered almost anywhere. 

nden (Tilia) • . \Jso knmm as basswood, and as lime in 
· Cnited Kingdom. linden is a white \\OOd slight!~ 
rder and more expensi,·e than " ·hire pine. and "ithout 
· resin problem. \\'hile it has no ,·isual appeal, it takes 
rnt , ·ery nice!~ and is a fm·ored can·ing wood. 

aple (Acer saccharum and A. rubrum) o For 'it'ats, 
tple i' associated "ith degenerate. factor~ -made 

ndsor'i. but this lowly '' ood is occasionall~ used for all 
-rs of handsome, contemporar~ \\'incisor-.. 

Lks • Generally not used for \ \ 'indsor 'ieats except in 
·ap factory-made chairs. oak \\·as common!~ U'it'd in 
: · old \\'elsh stick \\'incisors. \\'ild-grain lin· oak makes 
1dsome but he<l\;· seats. 

:1e, White (Pinus strobus) • Common!) used f(Jr 
1erican \\'indsors, old and contemporar). pine is a 
aker wood than I prefer for a \ \ 'indsor seat. . \ I most 
·ays painted: stained pine tends to look mudd~. although 
ea. ~ to can·e and fair!~ m·ailable compared to other 
nd or-seat species. Resin pockets can be a problem. 

nifers in the \\estern Cnited tares. such as spruce. 
;tern cedars. and many ,,·estern pines. can be used f(Jr 

ndsor seats. Planks with closely spaced grO\\th rings arc 
ferred for their strength. 

plar, Tulip (Liriodendron tulipifera) o .\Ian~ of 
oldest sun i\·ing. \ merican \\'incisors haw tulip poplar 

t. . .-\.lso known as yellO\\ poplar, this \\OOd is denser 

n '' hite pine and harder to can·e. Tulip poplar makes a 
stantial seat: it takes paint nicely and also stains '' ith 
dictability 

lnut (/uglans nigra) • Like cherr~. all-\\<llnut 
1dsors are a contemporary notion. Gorgeous, of course. 

High-back stick Windsor. 
El7n seat, pieced birch 
ar7n bow and co7nb, 
red oak legs and sticks. 
Oil/varnish and wax 
over brown anili11e 
dye tinting. 

• 

dlf~ 
H\1 project chain are made b~ Drew Lan~mer, except a~ noted. 

Ladder-back 
s ide chair. 
White oak, 
with hickory ­
bark s eating. 
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Sack-back Windsor armchair. 

Tulip poplar seat, red oak bows 
and spindles, maple turning 

Alkyd enamel/varnish. 

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

Contintwus-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 roc, 
chair. Red oak wit 
hickory-bark seat1 
Penetrating oil fin. 
Made by Dan Ma)' 
Colllmbus, Ohio. 



Continuous-ann Windsor. Pine 

seat, red oak bows and spindles, 
maple turnings. 

w-back stick Windsor. 
lip poplar seat, red oak 
w and sticks, maple 
•s. Oil/varnish over­
ded with paste wax. 

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

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 hcrnings. 
Alkyd enamel/ 
varnish. 
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Dottble-bow English­
style Windsor. Elm 
seat, red oak bows 

and spindles, cherry 
splat, stretchers, 

and tttrnings. 

Sack-back Windsor seUee. Tttlip poplar 
seat, red oak bows and spindles, maple 
turnings. Alkyd enamel/varnish. 

o~t-a 



Part Two: . -

o~t -an - un air~ 



Rivin~ the ffiateriah 

. In h1gfi,h j!OII -anrl-mng 'f'inr!!t-hark rorkn: r. 18.!0. Th1• rti.lh 1ffll j_, 1/flt '. 
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MATERIALS L IST: COUNTRY WORKSHOPS l 

Number of Rived Green 

Pieces Des cription Dimensions 

:2 Fron t posts 1-3/ +" sq x 2C 

:2 Rear posts 1-3/ +" sq x 4( 

:1 Fro nt rungs I" sq x 18+" 

9 Side / rear rungs I" sq x 14-1/~ 

Lpper slat I /2" X 4 X 17 

I.011Tr slat 1/2" X 3-1/2" 

R 
i\·in rr is o·tTe n-ll·oochH)rkitw tnminolo!!Y for pli,.; ~:"") .:"""l .:"""l t), HU: 

11'oocl11·ith care. precision. and controL You want 
keep incli\·iclual ri\ ·ings minimal in size to keep do 

ll'aste and to san · Yourself 11·o rk shm·ing parts to ize. 
riYing can be clone in a \·arc! or o n a sturdy shop floor, 
\l·hich keeps the end g rain o r the blanks clean. 

Fo r ri\·ing posts and rungs i()r the C o untry Workshops 
laclckr-back. the tools \·o u·ll need are 

• :2-perso n crosscut sa\1· 
or chain sm1· 

• Ro ugh crosscut hanclsm1· 

• I or :2 ll'ooclen gluts 

• Froe 

• Small side axe 

• 6-inch ruler 

• Sal(·ty g lasses 

• Pencil 

• 2 or :1 steel \l·eclges 

STUDYING THE LOG 

• H-pouncl sledge h~ 

• Froe club 

• Cha ir st ick 

• Glm·cs (optional) 

• Brake (useful 

but not nece ary) 

• :\a tT0\1. starting w 

(optional) 

Ri\·ing is largek a series o f decisions about what to do 
next. Bdt) IT \·ou beg in. stuck your log. If you have a bi 
almost clear log sa\· 1:2 ket lo ng 11·ith a 20-inch dian 
te r start h\· bucking a +0-im·h block fi·01n the maller 
encl . If the log has onk a I 0- or l."i-inch diameter and 
kind or rough. begin 1)\· splitting it in hal[ 



v the materiah 
MATERIALS LIST: COUNTRY WORKSHOPS LADDER-BACK 

Nun1ber of 
Pieces 

9 

Description 

Front posts 

Rear posts 

Front rungs 

Side / rear rungs 

Rived Green 
Dimensions 

I<) / +" sq x ~0" 

1-3 / +" sq x +0" 

I" sq x 18+" 

I " sq x I +- 1/2 + " 

Shaved Green 
Dimens ions 

1-3 / 8" Oct X ~0" 

1-3 / 8" oct x :)+" 

:)/ +" oct x 18+" 

:)/-1-" Oct X I +-I / ~+" 

Finish 
Dimensions 

1-7 / 16" dia x 18-3/-1-" 

1-7 /16" dia x :H" 

11 / 16" dia x 17" 

I I I 16" dia x I+" 

Lpper sla t 1/2" x + x I 7" :) / I()+·· x :)-1 /2" x correct lit Same as shm-c·d green 

L011Tr slat I / ~ " x :1-1 /2" x 1 -~" :V I()+ .. x 3-1 I +" x cor rect lit Same as shan·d green 

R 
i1·in o· is on·cn-\\·ood"·orkin<r tcrminolooy for SJJ!ittin u 

t') t"' "' ""'· ,:-, 

\\·ood 11·ith care. precision. and control. You 11·aill to 

keep indi,·iclual ri1·ings minimal in size to keep dmm 

11·as tc and to smT yourself 1m rk shm·ing parts to size. This 

ri1·ing can be clone in a 1·arcl o r on a sturcl1· shop ll oor. 

,,·hich keeps the end gra in or the blanks clean. 

For ri1·ing posts and rungs lor the CountrY \ \ ·orkshops 

ladder-back. the tools You'll need are 

• ~-person crosscut sm1· 

or cha in sa11· 

• Rough crosscut hanclsa\\· 

• I or 2 \\·ooclen g luts 

• Froe 

• Small side axe 

• G- inch ruler 

• Sakt , . glasses 

• Penc il 

• 2 or 3 stee l \\·edges 

STUDYING THE LoG 

• H-pouncl skdge hammer 

• Froe club 

• Chair stick 

• Glon·s (optiona l) 

• Brake useful 

but not ncn·ssarY 

• :'\arr011· starting IH'clgc 

(optiona l) 

Ri,·ing is large!~- a series or decisions about ,,·hat to do 

next. Before 1·ou begin, study mur log. If 1·ou han· a big. 

a lmost clear log sm· 12 feet long ,,·ith a ~0-i nch dianw-

tcr start b1· bucking a +0-inch block fi·om the smaller 

e ncl . If the log has onh- a I 0- or I 3-inch diameter and is 

kind or rough. begin Ill· splitt ing it in haiL 

Here's the reasoning behind m1· choice : The big log prob­

ablY has IHJOcl I(Jr manY more chai rs than HJLI 11·ant to . . . 
make at once; one +0-inch sect ion fi·01n the sma ll end maY 

,·ielcl excellent II"OOcl I(J r sen-ra l cha irs. \\ ·hat remains " ·ill 

comprise t1m more -1·0-inch sect ions. plus a chunk li·om the 

butt that ma\· btTOme liiTI,·ood. (The butt end co ntains 

reaction \\·oocl. 11·hich splits unpredictably and does not 

shalT easi ly. The butt is usuallY llarcd. or cuiYccl. so it 

,,·on't yield the straight ri1·ings required for rungs and most 

post stYles. On the othn hand. the smaller log often has 

quite a !(:,,. exterior and interior knots to deal 11·ith. 

Because the knots arc at random locations. YOU can't pre­

dict ,,·here You'll find th e most , ·a luable pans. 11·hich you'll 

use lo r rear posts a nd back slats. Once the full-length log is 

split open. n>u can see 11·hat 1·ou're \\"Oiling with. 

\ \ "ith the large log. crosscut a +0-inch block using a chain 

sa11· or a t11·o-person crosscut log sa\\·. If the log is muddy. 

axe off the bark at tlw crosscut section bcl(Jrc sm,·ing. 

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 gra in or a log almost ah,·m·s sho\\·s some radial 

splitting that crosses the pith . probabh- the resul t of stress 

or impact ,,·hen the tree \\·as klled. Based on the first rule 

or ril ·ing. it's important to start 1\·ith this ex isting split. el·en 

if it's in an undcsirabk location. If ~ ·ou stan a new split at 

a clifl(:rent locat ion. the o rigi nal split also opens up, and 

\"OU lose control or the process. 
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I don't think it matters 11·hich end 1·ou split first. I studied 
this question ,,·hen I 11·as sp litting about I 0.000 shingles for 
our log house and couldn't find am· significant clifkrcncc. 
To mark ~ ·our intended sp litting pattern. pencil a line on the 
end grain that fo ll011s the existing split and continues along 
a ray line to the bark. I use a 11·atcr-so luble pencil that 
marks HTY legibk on IH't 11ood. 

If you don't 11·ear g lasses, put on sakt , . g lasses. You 11·ill be 
pounding steel IH'dges 11·ith a sledge hammer. and metal 
fragments ma1· fh· loose .. \ II"Oodcn club 11·ill be less efT(:c­
tiH·. Do not strike stee l 11-cdges 11·ith the poll of 1·our axe 
this 11·ould not onk ruin the axe head but increase the risk 
of fh·ing metal fi·agments. 

The log is usually horizontal, although if it's a short one. 
mu ca n upend it. I start by scoring 11·ith an 8-pound sledge 
hammer and an ord inary splitting 11-eclge. If you han·n ·t 
already clone so. shorten the handle or your sledge hammer 
to :ZO to :Z+ inches for better balance. 

"lo san· 1·our back. I suggest trying a bod1· posture that has 
II"OI-kecl ''dl for me and man\" others. Stand direnk 0\T'r the 
log. \l"ith \"O Ur back toll·ard the middle or the log. Bend \"O Ur 
legs a little. so that 1·our back isn't doing much of the 11-ork. 
\ \ "ith your ldi hand. hold the 11-eclge on the pencil line. LighLiy 
pound the head or the IH'clge. S11·ing the skdge in a direct line 
ll"ith the center or your bock Then 1110\"l' O il to an adjacent 
section of the marked line. Serious splitting begins aficr scoring 
the line on both sides of the pith. Lsc the same body stance. 
L" sc a n<UT0\1·-angled starting IH'dgc. if you han· one. placing 
it on the iOII"lT half of the end grain just inside the di1·ision 
bct11·ccn sap11uod and heart11·ood . . \ gain hold the 11·edge 11·ith 
1·our lcfi hand and begin pounding 11·ith the sledge. 

\\"hen the 11·cdge begins to bite into the log, release it and 
hold the sledge 11·ith t11·o hands. one hand fon1·ard t011·ard 
the head of the sledge. Your formtrd arm docs most of the 
lifting while your other arm 11·o rks as a pi1·ot. Be sure to 
pound in line 11·ith the axis of your body. Rem ind yourself 
that accuracy is more important than power but pound 
11·ith some gusto. Hit the IH'dge head square on. Ofl~center 
blo11·s ca n knock the 11-edgc crooked or make it pop out. 
Poo r aim is also more likely to result in flying metal frag­
m ents or a broken sledge-hammer handle. \\"hen the 11·edge 
is sta rted. you can reloca te to the side of the log. Continue 
pounding until onk I inch or the IH'dgc head remains out­
side the log, then stop. :\.h,·ays lean· this inch of 11·edge 
head. It gi1·es you something to 11·ork with if the 11·edge 
doesn "t come loose 11·hen you 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. 

\\"ith the first 11·edge nm1· almost buried in place. put a second 
steeill·edge in the nell· split in the upper half or the log. i\lost 
likek the first 11·edge has caused a split to open that follm,·s 
the initial indentation across the log. Starting the second 
11·edge is much easier. Orin· in the second wedge until I inch 
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8eji1re 'fllilling a log.fJfll(i/ a radial 'fJiilling line thai nlenr/., jimn anr fm · 
ni1ling 'filii. 

l ·,ing a .llandard U.'edge /o .\(Ore along the pm,.iled line. Thi> >mall inrlmla­
lion ll'ill injlum,.e hmc the >filii dn·elofJ.\. 

l "1ing aj/al. 111/rrlllt"-allgle ,/arli11g ll"l'f(~e /o 1111rl the 'filii. The handle! 
8-fJ0/11111 ,/n(~t' ham1111'r ha, heel/ uti dow11 /o :ll i11dte1. 

Dril'i11g a .1/allrlard .1filillillg 11'1'r(~e into the hark .1ide qf the log. {fhL silL 
z •f((W (ould haz-e hem driz-enjitrlher i11/o the log. ) 



re splitting a log. pm(il a radial 1j!litting line that ntmr/1 jim11 an)' jm-
ing >Piit. -

a standard u·edge to >core along the pell(iled line. Thi.1 .\Ina// indmta-
111 iriflumce lwu· the >filii dn ·elop.1. 

l :,ing ajlat. 1/ti/Tl!ll'- (/1/gll' \tarting wrrz~;e to \tart the ljllit. Thl' ha!llllt• o/ tht• 
8-jwund ,lerz~;e hammer h(/1 hl'en mt doll ·n to :l-1 in(hl'l. 

Dril·ing a >tandard .\jJiitting uwlge into the bark .11& of the log. (The 1tarting 
llw{~;e rould hare hem drirmjitrther into the log. ) 

I -l'lljJji-ogging a Jmir o/ ll'I'IZ!.(I'.I into thl' dn·flojJing omk . 1/zt 'l!l'·' I earl' I in(h 
o/ lt'l'~!.(l' hl'tld ahorl' thl' hark. 

l ·.,ing glut.' to widm the (rrt(k .. \ i>rer jmt_rour hands into the opming: the log 

i.\ nm1. · a giant .\jn-ing. 



of the head remains outside the log. B~ · 

n011·. the first ,,·edge may haH' loosened or 
f~tllen fi·ee. and YOU should sec a split open­
ing on the upper side of the log. Drin· in a 
third steel \\'edge, starting along the tighter 
part of the crack. As before. lean· I inch of 
,,·edge head sho11·ing. 

Take a free ,,·edge and leapfrog it in fiunt 

of the most recently clrin·n 1\Tclgc. 
Continue leapfi·ogging 1\Tclges to the end 
of the log. If the log is a good one and 
fricnclh· . it 11·ill be close to splitting into 
separate hah-cs. omc logs resist splitting 
in half because of crossing cotlllt'Ctin· 
fiber in the inner heart11·oocl this could 
turn out to be e:-.:cellent material. 

You can open the crack fitrther using a 
homemade 11·ooden glut. 11·hich can take a 
lo t of beating if it ·s used ,,·ith a little care. 
Look into the crack to find a clear open­
ing fo r the glut. ,,·ithout cross fiber con­

necting the sides. \\"ith the glut in place. 
st rike the head end square on . . \ s 1·ou 

clrin· the glut in. buriecllleclgcs should 
come fiTc. although some maY remain . 

Roll the log on-r. so that the loiHT crack 
fitces up. Fi nd a place along the crack to 
start a steel 11·edge or another 1\"0ockn 

Thejinll"l·n,· of" tlu 'filii log a 'nap,hotciell" of" lht· lm• ·, hi.1lorr. and lt"t)()r/ that /w.1 nnn bt'm njro,td to dal'i(~hl. 

gl ut. Leapfi·og 11·edges. gluts. or both. Be careful that tH.' 11·k 
placed ''-edges are not drin·n into am· buried IH'clges on 
the opposite side some ma\" not han· been released. 
Yo u \ ·e no,,· split the log in hair E:-.:aminc the crack for 
buried ''-edges before a:-.:ing am· connectin· fiber that 
remains. If 1·ou must a:-.:e near a buried steel 11-cdgc. posi­
tion yourself so that the ,,·edge is beYond the arc of your 
s11·ing. Sen·r the connecti1·e fibers . 

I'm ah,·ays struck by the knmdcclge that the 1\00cl 
in a fre shh- split log has newr been e:-.:posecl to 
light untilt1011·. :\o 1\0ocl finish can capture this 
fresh. dean appearance. and it 11·ould be hard not 
to appreciate the tangy smell of a fi-csh split. 

Visualizing Chair Parts 
:\o11· 1·o u can start thinking about ,,·here 1·arious 

chair parts are going to come fi·01n . 

Loo k at the interior knots and notice ho\\' theY all 
originate at the pith. Look fiJr ,,.m,· ,,·ood indicat­
ing knots beneath the e:-.:posed surfitcc. and note 
that the 1\"<11:· fiber around a knot must be dis­
ca rded along 11·ith the knots. ObsenT gro\\'th-ring 
11·iclth and ,,·here the pith lies. 

To di1·icle one of the half logs into quarter sections. 

ent cracks to follo11· ,,·hen marking out the split. It ·s usualk a 
good idea to di1·icle the half log into about equal quarter sec­
tions. \\"hen an en·n di1·ision 1\"0uld create sections that 11·ill 
mean e:-.:ccssin· 11·aste as 1\"lJOd is rin·d fi.trthet: \"OU can trY 
cli1·icling the half log into three sections. This split 11ill proba­
bh- run ~:!irk straight. especialk 11·ith sections onk +0 inches 
long. (\ \ "incisor b011·s, 11hich arc common II· 60 inches long. 
require more netYe and luck throughout the splitting process.) 

usc the same basic procedure as f(Jr making the origi- . )jrlittir(~ r/m,·n thl' ,-mta of" tht half" It~~- onl/11' z,·m to 'filitting it intojti11r boll,. mdt llltl'(~hth 
nal split. This time there 11·ill prohabh- lw no incipi- of" the onginallr~!!,. 

76 

Continuing thl' 'filii into quarter-log holt,. 

/ ;J(II/1' vluf, ;dtl'l"l' ao11 jilrl'n in t/u rmd, i<"llll.ltn/t'nrjrltlwir leadingedgl 
Sm/ln;~l ao1 ,.filrl'n in ihl' innl'r hmrlit "OOI! hold !hi' 'i'lit bolt, together. I d 
pull/hi' /rolf, ajrailunt//a/1 1j1lit' llli' ,-omjrlrlt. "I ht• htm1' ha!flog is mo,_ 
than l(~htn 'lrlit out/roll.,. 

Sn·1,ring ,-onnl'rling.filrl'n in !hi' ,jJ/it hal/log ~t·ith 11 hatchet .• Volt that, 

mt 'l!l'./imn lht iron 1!"1'1(!;1'. 



-a >nap,!wt l'iez, · o/ thf tree·, hi.>IOiJ. and wood that ha.> nfl'n hmi njlo>ed to darli;;ht. 

: racks to loii011· 1d1en marking out the split. It's usuallY a 
:I idea to di1·ide the half log into about equal quarter ~cc­
s. \\ nen an n·e n di1 is ion 1\'0uld create sections that \\·ill 
11 excessi1·e \\·aste as 11·ood is ri1·ed fi.trthcr. nlu ca n ttY 

:ling the half log into three sect ions. This s;Jiit \\ · illjll'~ba­
,_111 fairh- straight. especially ,,·ith sect ions onh- +0 inches 
: \\'incisor bo11·s, 11·hich arc common II- GO im:hcs long. 

tire more nerw and luck throughout the splitting process.) 

·ter of t/u hal/ It~!!,- on tht 1<'111 ' to 'filitting it intojriur holt>. mdt allt(i;hth 

C:ollli11ui11!{ the .>filii i11to r1uartn-log boll.>. 

! JJm/1' glut' ztlll'rt' cro' ,.Jihl'n i11 tlu muk ;, ·mi·l llilt'rl'i'fil thtir lmrli11g 1'1(1!,1'. 

.\i·attnal oo.,.Jihl'n i11 thl' i11111'1' hmrtz, ·ood hold tht· >fliit holt., lr~!!,l'lhn: I don't 
f11111 thl' hol/.1 aflllrl ulltilall>fliit.' tilt I'OIItfill'll'. '/ ht hl'lll'l' lwiFiog i> 11/1111' ,faM· 
tha11 lightn >filii out hol/.1. 

The pieces you're n011· splitting are kno11·n as bolt.,: 11·hen 
they're rin·d into smaller blanks theY're called bi//e/.1 .. You 
don't nerd to split all the bolts at once. Large chunks sa1·. 
half logs) 11·ill keep greener than smaller bo lts. Since cn·ry 
log is dilkrent. you may get a diflerrnt number or bolts 
than the log pictured here : lor example. a small-diameter 
log ma1· di1·ide into only four bolts. 

Once the log is in bolts. it's time for some serious planning. 
:\l ost likelY some bolts II' ill look better than others. Look 
Ol'l'r the dimensions and g rain co nfiguration of each one. 
You'll rt'SlTI'l' the best bolts fo r slats and rear posts, 11·hich 
are not onh· long but bent in the backrest section; these 
ri1·ings should be as straight as possible. 

Think first about the posts, 11·hich 11·ill be shm-ccl g reen to 
1-:1/H-inch squares. Post ri1·ings should be 1-3/ + to :Z 
inches across ir HJu're a nm·ice. or as narr011· as l-1 /2 
inches ir mu're experienced and haH' 1·cry good II'Oocl. 
Consider that all i(lltr posts taper to I inch in diameter at 
the loot end. Rear posts also han· a long. g radual taper to 
I inch in the uppn sect ion. The posts require li.tll dimen­
sions onlY in thl· rung cage. the 1 -:~/H-inch section that \\·ill 
be mortised I(Jr the rung tenons. 

Front posts sta rt out about :ZO inches long: 1·ou'lltrim them 
to final length a lin assembly. The taper on the lo,,·n third 
of the fi ·ont posts C<lll Utilize some natural CUt'l'atUIT in the 
11·ood . (I explain holl' to straighten a cutYed post billet in 
the section on sha1·ing the ii·ont posts in the next chapter.) 

For the slats you tH't'd to san· an I H-inch section or nearh­
perll-ct 1\'00d. I make the upper slats :?-I /2 inches 11·ide. 
\\ 'i th oak. I prekr slats that are all heartii'OOd. Oak sap­
\\·ood is usualh- discarded. but HJU can use it il' it's sound. 
and YOU don't mind ha1·ing bicolored slats. 

Rungs require litirh- straight 1mod. T hey're split out fi ·om 
stock at least I /2 inch on-rlength and trimmed latn to 
I 7 inches l(x li·ont rungs and I+ inches lor side and rear 

rungs. You' ll rin· rung blanks into 
l-inch trapezoids. (If the 1\'0od rin·s 
realh- IITIL 1·ou could push do\\·n the 
size to about 7 /H-inch trapezo ids. 
Rungs arc shan·d green to 3/ +-inch 
squares. 

Sn·l'ri11g I'OIIIIt'l'ling.Jihl'n i11 thl' 'filii halF log ll ·ith 11 lwtl'hl'l . . \iJ/1' that thl' an o{ thl' 1/t ·ung hatl'ht•/ ml> 
mt ·arjim11 thl' iron ll'l'l(!!,t'. 

Set aside the best bolts lo r rear posts 
and slats. Sm1· the remaining +0-inch 
bolts into hah-cs (lo r front posts and 
rungs). \\'ood is inconsistent. You'll 
lind material lor long and short 
rungs in 11·ood that 11·on 't make the 
best front posts. The best course is to 
make as mam· long rungs as possible, 
since 1-ou ca n ah1·ays make them into 
short rungs lat er. You 'II start by ril -­
ing out rungs and li·ont posts fo r 
practice before you ri1-c the longer, 
more demanding rear posts. (The 
bolt tTSl't'ITd for slats can ll'ait you 
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r i'llr 11/lllfrillljin· lllllkillg \fl'frttilllrlrll'l'-hlltk dwin .. \ iill' ihf (([///hook. 1/\l'rl /o /urn ihl' ''~!!.· 

11 o n' t need it until 1·ou\T asse mbled the pos ts a nd rungs. 
If' tha t is likel y lO be ;\1\·hile. I'O U can SlOtT th e slat 11·ood 
undn ,,·a tcr. freeze it. o r keep it in a plasti c bag in a 
>hack place . 

RIVING AND EXAMINING 

RUNG STOCK 
Let 's ll'<> rk ,,·ith a hllJOlhctical bo lt :20 inches lo ng th a t 
1·o u'rc going to rin· into lo ng and short rungs. ' I(> figun· o ut 
hm1 10 ril'l' this piece imo l-inch " -;qu a rcs .. f(> r rungs. fir 'il 
meas ure , ,·ith ,·our ruler radia lk fi ·mn the beginning o f' the 
hea rlii'OOd tc)ll·a rcl the pith . L' nkss oa k sa p1mod is I inch 

11idc a nd fi ·om a fiTsh-cuttrcc. I discard it. In as h and hick­
o n ·. ,,·hich m a1· han· a lmost no thing hut s;q)\\·ood . m easure 

fi -om the cambium lm1·a rd the pith. Pe nc il a line di1·iding 
the bo lt in ha lf' o r thirds. if' this is less ,,·as tcfi.tl . If' 1·o u dra11· 
a chord across the fi.tll \\·id th. ~ ·o u ' ll \\·as le a lo t o r hearl\mod 
just inside the cambium. Penc il in radial di, ·isio ns o f' I inch . 
fi ·om the o utside 1011·a rd the pith. then m a rk o ff l-inch-11·icle 

sect io ns (sec fig . . ">. I). For splitting. ~'Oll hope fo r an C\'l' n 
number o r di1·isio ns. but o ft en this is not possible. 

Yo u 'rc 11011· rcad1· to ril'l' l-inch rung bille ts 11·ith a fi ·()(: 
a nd 11·ood c n club. The o rcin o f' ri1 ·ing is impo rta lll (sec fig. 
.1.:2. Fo r the 111-po th ctica l bo lt 1u u\·t· j ust m a rked o ut. \'O ur 
first ri1 ·ing ITm on·s th e innn hea rlll·ood fig . .1 .2a). Place 
th t· fiu t· black o n nn1r r i1· ing line be ca rd i.tl no t 10 tilt th e 
black j ust bcf() tT impact th en hit the back o f' th e fi ·oc 
bl a d e , ,·ith the club. Be sun· tha t th e club com es d m nt o n 
th e fi ·oc in line\\ ith the block o f' \\ 'OOcl . no t o ff lO o ne side. 

For ri1·ings less than l11·o feel lo ng. 

\ 'OU ca n usc a polled axe in stea d 
o f' a fi ·oe. To do this. se t the bo lt 

uprig ht o n the g ro und o r shop 
fl oo r. I r \ 'OU'rc right-ha nded. usc 

\'O ur ldi ha nd 10 ho ld the a xe head 

in place o n th e end g ra in o f' the 

bo lt. H o ld th e club 11·ith \'Our right 
ha nd a nd sm ac k it dm 1·n direc th­

onto th e a xe head. Test 11·ith a 

m ockra ll' impact at first. to get 
a n idea o f' hOI\' much fo rce is nec­

essa n · a too-pmwTfi.tl blm1· can 
clt·in· th e a xe thro ug h the ,,·oocl 

a nd into th e fl oo r o r knock the 

a xe head lO\\'a rcl 1·o ur leg. 

I.L!J'Olli.Jor ru11g h/ank,. T hf 'afnnllld on thi., rtd oak lr~!!, It 'll! hr• r/i.,mukd. /(, lliitllt too 1/lll'l'm• ·. 1111rl alrmdr 

hfgi11ning lo rlfmi'. 

• The second rule of riving 
i s that mos t s plits should 
b e divis ions into halves, 
with near equal s tiffness 
on each s ide. 
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FtG. 5 .1. Layo ut 
fo r riving 1-inch 
rung bille ts fro m 
an eighth section 
of a n oak log , GROM'H 

about 6 inches R!NGS--~.J_-

wide at the chord 
crossing the sap­
wood , which will 
be d iscarde d. If 
th is we re ash or 
hicko ry, the d ivi­
s ions wo uld be g in 
at the ca mbium. 

INNER HEARTWOOD 

f 

e 

b 

d 

WASTES HEAR1WXJO 

FIG. 5 .2. Progression of rivings for rung o r post bill ets: a, ~P!1 
ting off the inne r heartwood, ofte n d t sca rde~ ; b, rad tal split 1~ 
d ivisions of approxi mate e qual area; c, sp lttt tng tangent to thE 
growth rings; d, anothe r rad ia l sp lit ; e, sp litting, hewing, or s 
ing off the sapwood ; f, final tange nt ial sp li t into equal billets 

U suall y th e inner hean,,·ood is ,,·m:· or conta ins knots, 

)'O U d iscard it. If' it looks Usable. Sl' l it aside for p0 ibfe 
conn-rsio n into rungs. The second ri1·ing is radial, dmm 

the ce nter o r th e rem a ining tra pezo id (fig. 5.2b). The thiJ 
ri1·ing is ta nge nt to the g rmnh rings (fig. 5 .2c). (This ri\'in 
could run o ut l0\1·arcl the sm a ller. inner trapezoid; off-cer 

te r sp li ts usua ll y run o ut 10\l·ard the narrower side beca~ 
it is compa ratin·ly less stif f) I probabh' 1\'0uldn't use the< 
fo r this ri1·ing or f() r all\ o f' thl' sma lln ones that fo llow. 



m the cambium t011·ard the pith. Pencil a line di1·iding 
·bolt in half or third,_ if this is less m tstefi.tl . If 1·o u dra11· 
hord across the (i.tlf 11·idth. HJU. ll 11·aste a fot of heartii'OOd 
t inside the cambium. Penc il in radial di, ·isions of I inch. 
lll the OUtside t011·ard the pith. then mark o(]" f-in ch-11·ide 
tions see fig . .3.1 . I·(Jr splitting. \OU hope lbr an tTen 
mber or dil·isions. but olien this is no t possible. 

u 're 11011· reach- to rin· l-inch rung billets 11·ith a li·oe 
:1 \I'OOden club. The order or ril·ing is impo rtant (see fig. 
. For the h1vothetical bolt 1·o u \ ·e just marked out. yo ur 

t ri1·ing remon-s the inner heart11·ood fig. 5.2a . Place 
froe blade on your ri1·ing line be carefu l not to tilt the 

de just before impact then hit the back or the (i·oe 
de 11·ith the club. Be sure that the club comes dmm o n 
froe in fine \l'ith the block of \IOOd. not of]" to o ne side. 

arrm,·. and alrmr(r 

l·or ri1 ·ings less than t11 ·o fi.·C! long. 

you ca n usc a polled axe instead 
or a (i·oe. To do this. set the bolt 
upright on the g round or shop 
lloor. If 1·ou're right-handed. usc 

~ -our left hand to hold the axe head 
in place on the end gra in or th e 

bolt. Ho ld the club 11·ith HJur righ t 
hand and smack it do11·n directh­
onto the axe head. Test 11·ith a 
moderate impact at first. to ge t 
an idea of hO\\' mu ch ((JITt' is ncc­
essa n · a too-pmn-rfi.tl blm1· ca n 
drin· the axe through the 11·ood 
and into the ll oo r or knock the 
axe head toll·ard \'Our leg. 

• The s econd rule of riving 
is that mos t splits should 
be divis ions into halves, 
with near e qual s tiffness 
on each s ide . 

FIG. 5.1. Layout 
for riving 1-inch 
rung billets from 
an eighth section 
of an oak log, GF<OVVTH 

_ -,---,.....--::>- INNER HEARTWOOD 

( lJ5Lil>LlY DISCARD) 

about 6 inches RJNGS--~4r+-

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. 

e 

d 

f 

CAMBIUM 

BARK 

b 

6E5f CHOIC£ 

WASTES HEARllMJOD 

FIG. 5.2. Progression of rivings for rung or post billets: a, split­
t ing 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 heart\\'ood is 11·m·y o r conta ins kno ts, so 
you discard it. If it looks usable. set it as ide lo r possible 
co1wersio n into rungs. The second ri1·ing is rad ia l. d01n1 
the ce nte r of the remaining trapezo id (fig. 3.2b). The third 
ri1·ing is tangen t to the grmnh rings (fig. 5.2c). (This ri1·ing 
could run o ut t011·ard the smaller, inner trapezoid: oll~cen­

ter splits usua lh- run ou t t011·ard the na rr011·er side because 
it is compara tin·ly less stiff) I probabh- 11·o uldn 't usc the axe 
lo r this ri1·ing o r f(J r am· of the smaller o nes that fi.Jllo11. 

Striking lhr hmd q/ a J)()llrd av with a rlogz,·ood-roolmaul. an nrdlml 
mflhodji11· rlrlng mNIIum -,/.::.n/jJII'I't'' 

Rll'lng 11nall fill'l't'.' with afi-lw and.fi-or dub. ll.lllal(l' done on lhr .\hop .floor. 
or on /of! o/ a dtofJ/II.ng ,fwnjJ 
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. 
' 

!-Ina/ riring. 111/o rung hi/11'1, . . \it/1' thl' ,frru:r:ht. duu gmin on tfti, hmultjid 
rrd oak. 

FIG. 5.3. 
Looking at 
imperfect 
rung rivings: 
a, "banana" 
riving; b, an 
5-rung; c, long 
rung with too 
much taper 
at one end 

c 

The fourth ri1·ing is an cas\· choice. a radial diYision into 
sYmmetrical sections fig . .J .2d. T\\·o altcrnatin· choices 
indicated in the figure \\·ould either create unen·n scg·ments 
o r \\·astl' hcart\\'OOd. The filth ril·ing separates olr the sap­
\\'OOd. This ri1·ing \\·ill run out. ((mning a ''edgclikc chunk 
of ,,·aste. \\'hen this happens. turn the piece end lor end. 
and rin' ofr the sap1100d fi·om the other end . ' Jo help 
ensure the final split into cn·n hah-es. use a dr;m·knik to 
sha1·e a\\·;n · the excess ,,·ood in the shaded area (fig . .J .2e). 
The sixth ri1·ing di1·idcs the \\·ood into l\\'0 \'l'l'\ ' tid1· rung 
billets about I inch ,,·ide on each sick fig .. 1.21). Repeat 
these six steps to rin' the remaining pieces into rung blanks. 

From the piece of inner hcart\\'\Jod 1·ou ma1· be able to 
rin· t11·o or three rungs. Start ri1·ing either radialh- or on 
the tangent the order probabk doesn't matter. 

.\ s , ·ouexaminc \'Our rung blanks I(Jr qualit\~ HJu.lllind 
some ,,·ith a slight banana shape: 1·ou can use those ,,·ith 

80 

cu1Yaturcs up to 3/ I() inch fig . . ). :{a . You can also usc S­
shapcd rung blanks lig . .J .:{b. if the t\nJ ends arc more or 
less in alignment and il' HJLI like a rustic look: these can 
make attranin· middle or ]m,·er rungs. (You'll sometimes 
lind that a bolt that appears quite straight produces cu1Yed 
rung billets: this CUIYature dcn·lops ,,·hen ri1·ing releases 
internal tension ,,·ithin the 1mod.) :\ !so, a long li·ont-rung 
blank that tapers too much can often he conn·rted into a 
shorter sick or rear rung lig. :J. :k ). The minimum \\·idth i(Jr 
a green rung ri1·ing is about I :{/ I() inch: . \ !though the 
tenons arc just .) /H inch in dianH·tcr. HJU form them alter 
rung stock has dried. and HHI need some surplus to smooth 
the rung and to allm1· lor dn·ing shrinkage. Tiny pin knots. 
about I I I() inch in diameter. arc no problem. These occur 
,,·hen a solitarY leal' cluster dn·ciops on the tree trunk . 

. \ 1\,·ays rin· more pans than the chair requires. Some ri\ ·­
ings \\·ill ,,·arp or check during dn·ing. and others ma1· 
turn into seconds as 1·ou ,,·ork on them. Rin· at least six­
tl't' n rungs. including lin· or six long li·ont rungs. and at 
least three ti·ont posts and three rear posts. You can al\\·ays 
use the extra stock I(Jr test joints and to practice chopping 
slat mortises. Or on anothn chair. 

RIVING THE POSTS 
RiH· li·ont-post blanks rough~\- 20 inches long. cn·n though 
their trim lll'ight is I H-:{/ -~ inches. The ideal post ri1·ings 
arc 1-:V + inches across (Jig .. ). ht ). but I often use 2-inch 
units. One end of the ri1·ing can tapn to about 1-1 /B 
inch. You can ,,·ork ,,·ith some cu1Yature in the rin·d li·mn 
pmts. particularlY tm,·ard onl\- one end fig . . 'i .+h. but a 
li"Ont-post ri1·ing ,,·ith a gradual CLIIYt' along the li.dl length 
,,·ill be a challenge to shan· nJu ,,·ill han' 10 dt·al " ·ith 
clescending grain fig . .J.+c . 

/{·n,-il larouljin· thP jnll/.1. I a/111 l111j11' to 'Ifill'!'::_!' a h111111.1 j11111 or lll'ojimn tht 
innn hmrlzt·ood. 

FIG. 5.4. Front 
post rivings: 
a, a perfect riving 
(dashed line indi­

cates shape of post 
with taper at lower 
end); b, an accept­
able riving whose 
curvature at one 
end doesn't inter­

fere with shaving 
a front post; c, a 
riving whose elon­
gated curvature 
makes shaving a 
front post tricky 
but possible 

.\fi/itfillg /hi' ll'at /lOIII 

a 13/4'- 2" 
->1 I f-----ZO" ---­_u.....----·-----

1%"1'\ [ ---=-J TL.::...=====-=------' 

b 

----~ 

\ \ 'ood ((Jr the rear posts is both longer and of better q 
ity than ,,·oocl I(Jr rungs or li·ont posts. The backrest 
tion or tlw rear posts that takt·s the bend must be free 
dekns. RiH· the back posts !'rom li.dl-kngth stock (40 
inches) trim length or the rear posts is 3+ inches. Ri 
longn pieces gin·s 1·ou mon· choice 1dll'n it come to 
locating the :{~-inch posts. 

The end-grain laYout is the same as I(Jr the front posts.! 
Drm1· out a ri1·ing plan on the end of the bolt similar t\ 
rung laHJut, but ,,·ith !-:{ / +- to 2-inch sides. Start by ri· 
olr the inner heart\mocl. I(JIIo,,·ed b1· a radial riving do· 
the center. Then \'OU must ckcide ho,,· to proceed, COil! 

ering the same 1;1ctors nJu looked at lor riYing the run, 

For ri1·ing the rear posts I recomnwnd using a brakt m< 
from a narrm,·-lorkcd tree notch. Place the blank insic 
the fork, using the ncar limb as a support. \\'hen u inc 
brake. the li·oe blade is set horizontal across the end of 
blank. Center the li·oe blade on the blank, leaving om 
li·ee space lll't\H'l'n the line of' the li·oe handle and the 



-arure up to 3/ 16 inch (fig. 5.3a . You can also use S­
aped rung blanks (fig. 5.3b . if the t11·o ends art· more or 

in alignment and if \'OU like a rustic loo k: these can 
·e attracti1·e middle or lOIH'r rungs. You' ll somet imes 

d that a bolt that appears quite stra ight produces CUIYed 
g billets; this CLIIYature dndops ldll'n ri1·ing releases 

lternaJ tension ,,·ithin the 11·ood. ) Also. a long fiunt-rung 
lank that tapers too much can often be conn·1wd into a 
toner side o r rear rung fig . .J.3c). The minimum 11·idth for 
green rung ri1·ing i-; about 13 / I G inch : . \! though the 
nons a re just .J/8 inch in diameter. 1·ou I(Jrm them alter 
ng ~Hock has dried. and YOU need some surplus to smoo th 
e rung and to allo11· for dn·ing shrinkage. Tim· pin knots. 
•o ut I I 16 inch in diameter. an· no problem. These occur 
1en a solitan· leaf cluster den·lops on the liTe trunk. ) 

" ·a, ·s rin· more parts than the cha ir requires. Some ri1·­
~s 11·ill 11·arp or check during drYing. and others ma1· 
rn into -;econds as you 11·ork on them. Rin· at least ~ ix-
' n rungs. including lin· or six long fi·ont rungs. and at 
tst three fiunt po, ts and three rear posts. You can alll·a,·s 
~ the extra 'tock I(J r test joints and to pranice choppin .~ 
t mortise>. Or on anothtT chair. 

~IVING THE POSTS 

Ye front-post blanks roughlY ~0 inches long. en·n th ough 
~ ir trim height is I H-:)/-1- inches. The ideal post ri1 ·ings 
~ 1-3/-1- inches across lig . . ).-1-a). but I olien ust· ~- in c h 
its. One end o f the ri, ·ing can taper to about 1-1 /H 
·h. Yo u ca n 11·o rk 11·irh some CU IYature in the rin·d li ·Oi n 
sts. particularlY to11·ard o nlY one end lig . .1. ~b. but a 
nt-post ri1·ing 11·ith a gradual CLIIYt' a lo iw the li.dl il'lwth 
.l be a challe;1ge to sl;an· \'Oll "ill han:..,lo deal 11·irh,., 

icending g rain lig . .J .-1-c . 

if f£!routjilr the jio1t1. I allf> hope to 11fllft;:e a hontll jllilt or tll'o jimn tht 
. ftmrtzr·ood. . 

F IG. 5.4. Front 
post rivings: 
a, a perfect riving 
(dashed line ind i­
cates shape of post 
with t aper at lower 
e nd ); b, an accept­
able riving whose 
curvature at one 
end doesn 't inter­
fere with shaving 
a front post; c, a 
riving whose elon­
gated curvature 
makes shaving a 
front post tricky 
but possible 

. ~J!Iitting thr rl'l/r j101t1 

a 13/4'- 2" 
I ~---ZO"----

_L / 
i:Y."-2"\ [ 

T 

b 

\\'ood fo r the rear posts is both lo nger and of better qual­
ity than 11·ood lor rungs or li·ont posts. The backrest sec­
tion of the rear posts that takes the bend must be fiTe of 
dekcts. Rin · the back post s lium full-length stock -1-0 
inches trim length of the rear post s is 3-1- inches. R i1·ing 
longer pieces gin·s Hlll mon· cho ice 11·hen it comt·s to 
locating the :H- inch posts. 

The end-grain laH)Ul is the sa me as lor the li-ont posts. 
D ra11· out a ri,·ing plan on the end of the bolt similar to the 
rung laYout, but 11·irh 1-3/-1-- to ~-inch sides. Start b1 ri1·ing 
o(J' the inner heartii'OOd, follo11·ed b1· a radial ri1 ·ing dmm 
the center. Then 1·ou must dec ide ho11· to proceed. consid­
ering the same f;tc tors You looked a t lor ri, ·ing the rungs. 

F'or ri1·ing the rear posts l ITcommend using a brake made 
from a naiToll·-(orked tree crotch. Place the blank inside 
the lork . using the near limb as a support. \\.hen using a 
brake. the fi·oe blade is St'l horizontal acrOSS the end Of the 
blank. Center the (i·oe black on the blank. lea1·ing some 
(iTt' space betll'l' t' n the line of the fi·oe hand le and thl' 

l :1ing a 1jilitting hrake. aji>rked trer trunk lltjlj!Orted I! I' ojlj!Oiing j!Oie1. 
T he brake 1tmdie.1 thr holt. making jirt'(llf riring 1'(/.\ll'/: 

near edge of the blank. You don't 11·;u1t the li·m· handle. or 
your knuckles. to interce pt the ri1·ing blank 11·hen the li·oe 
blade is drin·n into the 11·ood. It's also useful to han· li-ee 
space betiiTen the li·oc handle and the 11·ood so that you 
can pound on the fi ·oe blade 11·irh a n<IITOII' club after the 
fi·oe has entered the 1\'00d. I r \'OLI don't han· a brake. se t 
the 11·ood on t•nd by balancing it or leaning it against 

something. 

C:ardi.dlY place the li·oe blade across the end g rain and 
smack the back of the lim· blade 11·ith nJur liue club. hold­
ing the blade stcack If alter the lirst smack \'Oll ckcide that 
the !i·oe black 11·as not perli:nk positiom·d and \ 'OLI han· a n 
incipient crack 11·hcrc , ·ou don't ll '<lllt it. n·mt·mbn the first 
rult- of ri1·ing! You must lin ish this ri1·ing any11·a1·. 

It ma1· take l11·o or thn·c smacks beli:Jre the (i·oe enters the 
end grain: continue until the blade is buri,·d to its li.dl 
11idth in the IHlOcl. Kn ·p hitting the exposed blade until 
the back of the fnw blaclt· is about I inch into the 11·ood. 

Continue to opt·n tht· split In· len-ring the fi'Oe 11·irh the 
handlt- a!11·ays clo11·nll'ard. or tcm·ard yoursell: Slip a 
scrap of' mJOdl)t·hind the (i·oc blade to keep the crack 
open and take pressure oil' the blade. \\'ith the crack held 
open. slide the li·oe l(m,·ard. Repeat by len-ring and 
ackancing the (i·oe until the piece ri1 ·es in half: Rin· three 
rear posts ((Jr each chair HJ U plan to make. 
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·. 
Placing a jJiete of \CrG/1 behind the 1/Jiil. 10 lhal lhtji-oe ran be 11/0i'edfimt·ard into !he n'l'ing 

RIVING VARIATIONS 
In the ri, ·ing examples so fiu . the lm·o uts \ \ T IT in trape­

zo ids. ge nera llY fo llo,,·ing the ra \·s a nd gro,,·th r ings o f the 
,,·ood sec fig. 5.5a). the ob,·io us pa th to ta ke ,,·hen ri,·ing 

pans tha t resem ble pic slices. But ri,·ings can take a m· con­

figura tion. You can skc\\' the m a t a n a ngle to the ra ,·s or 

grm\lh rings fig. 5.5b) or eH·n crea te ri, ·ings ,,·ith fin · 

sides. If yo ur goa l is to ma ke cdinde rs. th e original riH·d 
shape is irre le, ·a nt ,,·hen , ·ou \ ·e finished shm·ing the 

cdindc r. you ,,·ill still hm·e the con\Tlllio na l ray gro,,·th 

r ing configura tion. 
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:\n a lt erna tiH· to riYing a long rays 
and grm,·th rings is to [a,· out a grid 

(fig. 5.6). use ful ''hen high-grade 
,,·ood is r i,·ing , ·c ry pred ictably. Yo u 

sho uld hmT less ,,·aste. but , ·ou ,,·ill 
create ri,·ings ,,·ith a tilted gro\\'th­

ring ray oricma tion. (Disca rd a ny 
grid ri,·ing ,,·ith the pith inside the 

a rea of the cYlinder to be shan·d .) 

You sometimes ,,·ill choose not to 
d i, ·ide a section into e\·en hak es 
,,·hen. fo r example. that ,,·ouldmean 

excessin· ,,·aste or ,,·hen a section con­

tains an imrusi,·e knot. You can some­
times successfully rin· la rge. still. bolts 

into thirds. \ \ 'ith some bolts, you may 
choose to riw m,·ay ,,·as te ,,·ood. Fo r 

insta nce, if a post ri, ·ing turns out to be 

2-1 / 2 inches across, you can riH· off 
abou t 3/ + inch of ,,·aste. knm,·ing tha t 
the ri,·ing ,,·ill run out to,,·ard the na r­

rO\H'l' side of the crack. The scrap ,,·ill 

probably be a long. tapered ,,·edge. 
RiH· orr the roughest side. presetYing 

the best o riginal side. 

FIG. 5.5. 
Growth-ring 
orientation 
of rived and 
shaved posts: 
a, conventional 
riving with place­
ment of shaved 
cylinder; 
b, skewed or 
irregular riving­
the shaved 
cylinder remains 
unaffected. 

FIG. 5.6. A grid 
layout for clear, 
straight-grained 
wood that is riving 
perfectly. The 
yield will be 
greater than riving 
trapezoidal billets. 

PITJ.1 - K.C£PT16LE SINCE IT IS OlJrSIDE 

OF Tl-IE CYLI N DER 

Ril'l'li bi/11'1.1./rir 0/11' chai1: lt'fi /o r(!!,hl: lhrl'lji"onl po1/.1. jL\leen rong blan1c 

Correcting Rivings during a Spli· 
:\ ri , ·ing o lien runs to one side of the original blank, bet 
e ither the li·m· \\ as misplaced or the stilli1ess on the sid 

the split '' as um·n·n. It 's sometimes possible to control t 
direction of ru nout. especia llY ,,·ith the longer ri,ings. 

If yo u' re ri, ·ing ,,·ith a bra ke a nd the spli t sta rts to rw: 
tm,·a rd \ 'OU (a nd tm,·a rd the li·oe ha ndle . re lease pre 

on the fi ·oe. Rotat e the bla nk I HO degrees and re ume 

the fi·oc. p ulling the handle tomtrd the hca,·ier side oti 

bla nk. If you're successftd , the ad,·ancing crack will 
migra te bac k tO\\·a rd the thicker sec tion. If the crack 

passes center. ro ta te the bla nk aga in . so that you can l 
to\\'a rd the sick tha t is no\\· the ,,·icier. 

• Riving rule munber three: To correct a rivin 
pull the froe toward the heavier side. 

Correc ting a ri,·ing is based on the fitct that pulling the 

puts tension on the surf;tcc of the ncar side of the 

fibers in tension begin to tear. making that side 

\ \'hen you correct a ri, ·ing. proceed cautiously, a small 

a time. G o cas\'. Stop ofi cn to examine how the crack is 
oping. Look at both sides of' the bolt. and rotate the 

soon as you see t.Yidencc that the crack is \\·andering. 

This ri,·ing correc tion process doesn' t a[,,·ays work. For 

insta nce. rung pieces ma,· be too st ill' and short for 
the split. Correcting a ,,·hite oak ri, ·ing is much easier 

correcting red oak. \\·hich splits so qu ickly it almo t 
apa rt. If a ri, ·ing runs orr centl'!' so r;\r that you see no 

bility o f' co rrecting it. you can tr\' to sm·e the piece by 
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An alternati,·e to ri1·ing a long rays 

and gro11·th rings is to lay out a grid 

(fig. 5.6). useful 11·hcn high-grade 

wood is ri1·ing 1·c n · predictably. You 

should han~ less ,,·astc. but you 11·ill 

create ri1·ings ,,·ith a tilted g rmnh­

ring ray orienta tion. (Disca rd any 

grid ri1·ing ,,·ith the pith inside the 

area of th e c1·lindcr to be shm-cd. ) 

You sometimes 11·ill choose not to 

di1·idc a section into cn·n ha h-es 

1d1en. for example. that 11·o uld mean 

cxcessin· 11·aste or when a section con­

tains a n intrusi1 ·e k.not. You can some­

times successfullY rin· la rge. st iff bolts 

into thirds. \\ 'ith some bolts, yo u maY 

choose to ri1 ·e m1·ay ,,·aste wood. Fo r 

instance. if a post ri1·ing turns out to be 

2-1 /2 inches across, you can rin· o ff 

about 3/ .j. inch of \\"<1St e. kJ10\1·ing that 

the ri,·ing 11·ill run ou t to11·ard the nar­

rO\IH side of the crac k. · rJw scrap 11·ill 

probabh· be a long. tapered \l"l'dgc. 

Ri, ·c ofr the roughest side. prcscn·ing 

the best original side. 

FIG. 5.5. 
Growth-ring 
orientation 
of rived and 
shaved posts: 
a, conventional 
riving with place­
ment of shaved 
cylinder; 
b, skewed or 
irregular riving­
the shaved 
cylinder remains 
unaffected. 

F IG. 5.6 . A grid 
layout for clear, 
straight-grained 
wood that is riving 
perfectly. The 
yield will be 
greater than riving 
trapezoidal billets. 

PITJ.1-N:u:PT18LE SINCE IT IS 0Vl'51DE. 

OF- TJ...lE CYLI NDER 

Rired lnllt•r,jlir onr d111i1: ltfi to r(!!,ht: thmjim1t /!O.It.l . . 1i1tem rung blank, (all orerlmgth). three rmr po'r' 

Correcting Rivings during a Split 
. \ ri, ·ing often runs to one side of the original blank. because 

either the fi -oe \\"<IS misplaced or the StifrllCSS Oil th e sick s of 

the split 11·as um·n'll. It 's somet imes possible to control the 

direction or runout. espcc ialh- \l'ith the longer ri, ·ings. 

If HHI·re ri1·ing ,,·ith a bra ke and the split starts to run 

to11·ard you a nd tm1·a1TI the fi·oe handle). release pressure 

on the froe. Ro ta te the blank 180 degrees and resume ,,·ith 

the fi·oe. pulling the handle tO\I·arclthe hem·icr sick o r the 

blank. If you're successful. the ach-ancing crac k 11·ill 

migrate back toward the thicker sect ion. If the cra ck 

passes ce nt er. ro ta te the blank again. so that you ca n pull 

t011·ard the side that is now th e wider. 

• Riving rule n\Ullber three: To correct a riving, 
pull the froe toward the heavier side. 

Correcting a ril·ing is based on the f;lct that pulling the li'Ol' 
puts tension on the surfitcc o f the ncar side o l' the split. The 

fibers in tension begin to tear, making that sick na rTO\\'CL 

\\'hen 1·ou correct a ri1 ·ing. proceed cautioush; a small step at 

a time. Go cas~: Stop oli.cn to examine holl' the crack is dn·el­

oping. Look at both sides of the bolt. a nd rotate the blank as 

soon as you see e1 idencc that the crack is ,,·anclcring. 

This ri1·ing correction process doesn't al l\·ays \lu rk. !·or 

instance. rung pieces may be too still' and short for directing 

the split. Correcting a 11·hite oak ri1·ing is much casin than 

correcting reel oak. 11·hich splits so quickly it almost snaps 

apart. If a ri,·ing runs o il' center so f~1r that you see no possi­

bility ol' correcting it. you can tr\' to sa1·c the piece by "back 

ri, ·ing." Stop riYing and n ·mo\'l' the fi ·oe. Turn the piec-e end 

fo r end, and resume ri1·ing liu m the lll'\1' end. If the origi nal 

crack ,,·as determined to run in one direction. you may be 

able to compensate IJ\' sta rting the lll'\1' ri1·ing a little off cen­

ter. \ \ 'ith luck. th e t11·o ri1·ings 11·ill run together and the bolt 

11·ill come apart. Sometimes 1·ou han· to se ttle l() r onh- one 

good piece and sometimes H)U lose both pieces. 

Sawed Rivings 
\\'hen a bolt 11·ill barely make t11·o ri1·ings. and th e 11·oocl has 

been splitting predictably. go ahead and ri\'( ' it. But if the 

,,·oocl is less prcclirtabk. it makes se nse to go after these crit­

ical cli1·isions ,,·ith a band sa11· o r rip- tooth panel sm1· .. \ sm1· 

cut 11·ill cat a kerl: and thnc 11·ill be a bit o r jitter and \\·an­

clering during th e cu t. But ca refullY clone. sm1·ing is pre­

dictable. and the qualit\' or the pans \\'ill be as true [()the 

gra m as pure 1'1\ 'lllgs. 

Fo r bolts that arc to be band S<l\I'Cd. th e (;ICC[ or the ri,·ing that 

slides Oil the bancJ-S<l\1' table must be smoothed and f;tirJy ilat. 

(If it's irregular, the bo lt will twist during sm1·ing. the sm1· blade 

11·ill bind in the kerf: and you \\ 'Oil .t be able to control the cut. 

j agged bits o f II'OOcl iibcr ma1· n ·en pull off the circula r guard 

plate that the blade passes through.) For bancl-sall·ing ri1ings, 

l damp a homemade j!Oinljentl' to the bancl-sm1· table, directly 

in line 11·ith the sm1· teeth . The point k-nee is a block of wood 

shaped so that only the tangelll o l' a rounded end makes con­

tart ,,·ith the 11·ood being sm1·ed.) Sometimes l band sm1· free­

hand. fo lloll'ing a line drmm on the II'OOd . Fo r band sm1·ing 

pieces that arc hem')' or longer than 3 feet, you 'll need a 

buddy to ca tch the sm1·ed pieces, or a stable roller sta nd. 

83 



Po~t-and-Run~ Con~truction: 
The Country WorK~hop~ Ladder -Back 

FIG. 6.1. Plan view 
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FIG. 6.2. Front view 
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FIG. 6.2. Front view 

Scale: 1:8 

~=r1 -3/8 1-3/8=-c. 

5 5 

.. 1-

5-1/2' 

.. 1-

6·1,2 6-1/2' 

--

FRONT RVNGS 

REAR RUN65 

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. 

12' POST·TO·POST 
PLUS 2" FOR TENONS 
ALL 6 SIDE RUNGS 

FLOOR LINE AFTER 1/2' TRIM FROM 
BOITOM OF REAR LEGS 

FIG. 6.3. Side view 
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T he post-and-rung chair 1·ou ,,·ill make in this chapter is 

an ambitious first project in grccn-,,·oocl cha irmaking. 

If you are a noYice cha irmakc r. l suggest 1-ou make 

the post-and-rung stool in Pan + first. l chose the ladder­

back as the first chair project because in making it 1·ou 

learn a ll the basic concepts and shop tech niques you'll 

need lor making chairs from g reen 1mod. It\ a g reat deal 

to absorb: You're dealing 11·ith the esse ntial skills and 

knmdeclgc of an entire spec ia li zed trade. Think of this 

chapter not just as instructions lor making a post-and-rung 

chair. but as 1·our basic chairmaking reference. 

Based on the chair described b1·j ohn .\ lexancler in .\lakr a 
Chairji-om a 7i·ee. this tutorial laclclcr-back takes members of 

a Country \\.orkshops class six li.dl da1·s to make. including 

its Shaker-tape or hickorY-bark seating. :\!though tradi­

tional in stYle. it 11·eighs less. looks lighter, a nd is probabk 

stronger than most o lder post-and-rung cha irs. 

. \ II the chair's pans arc shm·ecl. not turned. I prckr sha\·­

ing 11·oocl. unless precise roundness is required. The ring­

porous 11·oocls such as oak. ash. and hickon· that riYc casik 

1mrk cxccptionalk 11cll ,,·ith a clnm·knik and spokcshm-e. 

These species can also be turned. but they are less su itable 

lor turning than the clilli.tse-porous ,,·oocls. ,,·hich arc per­

fect for lathe 1\"0rk. ( f \"OUr \\"OOd SOurCe is primaril\- eli(~ 

fuse-porous species. such as maple or birch. cons ider usmg 

sa11·cd stock and turned parts lin your cha irs. 

\ \ 'hcther turned or shm·ed. hm,·en· t: handmade chairs o lli:r 

someth ing special. and better. than cha irs made in a litctory. 

In a culture ,,·here neat. round things arc common and pre­

cision manulitcturing is the norm. cn·n for the cheapest 

object. 11-c arc aga in coming to appreciate things made by 

skilled hands that lean· a unique mark on the 11·ork. If you 

choose to use a lathe to make parts. I suggest turning green 

1\"0ocl: the procedure is basicall y the same as for shm·ing. 

' l i.trning blan ks can be rin·d or selected sa11·ed stock. ) 

BEFORE You BEGIN: LooKING 

AT MATERIALS AND DESIGN 
For a shm·ed chair. all the 11·oocl YOU need can come from 

one straight red or ,,·hite oak. ash. or hickon· log (or other 

ring-porous harcl11·oocl). 11·ith clear sections at least -10 inche.1 
long. You can use a log as sma ll as 8 inches in diameter, but 

a bigger log 11·ill g i1-e 1·ou more lee11·ay in case of imperli-c­

tions or hidden knots (to select a log. see Chapter+; lor 

ri1·ing. see Chapter .J). 

The chair's frame has tm:ln· rungs (eight remain 1·isible 

aficr the scat is 11·on·n). The side and rear rungs arc the 

same length. the front rungs Sl'\Tra l inches longer. The 

rung lengths arc in e1·cn inch increments. because the 

tenons are an inch long. and the seating material (if it is 

haker tape) is an inch ,,·ide. 

The front and rear rungs arc paralle l. and the side rungs 

arc di1·ergcnt. a cha ir plan that is a sYmmetrica l trapezo id. 
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The acute angles formed b1· the imersect ions of the side 

and fi·om rungs are complcment<HI. to the obtuse angles 

formed b1· the imersections of the side and rear rungs (sec 

fig. 6.+). The fi·om and rear rungs arc located bdo11· the 

IO\ITr tangcm of the side rungs. If the t11·o sets of rungs 

intersected the posts at the same height, it 1\·ou lcl grea tlY 

11-cakcn th e joincn·. For seat ing comfort. the fi·ont a nd rear 

rungs take the lmHT position so that the 1\"0\Tn scat drops 

dmm slightly in li·ont. 

SHAPING TOOLS 
\\"hile you can sha\T chair pans using a bench 1·isc or 

other holding cln·ice. a shm·ing horse makes the task eas ier 

and more enjoyable. So bdore you sta n shm· ing rungs. l 
recommend mu make a shm·ing horse (see Chapter 18). 

[ f \ OU 're Ill'\\. lO clnm-knifl- 1\"()t-k. trY using your dr;m·kn ift­

ben·l up and bew·l clmn1. I usuallY ,,·ork bn·el clmm . 

depending on the dr<m-knili.· and hm,· it's sharpened. See 

Chapter 3 for details on blade geomcliY The dr<m-knifi- is 

basicalh- a pulling tool. 1\"ith depth or cut controlled b\· tilt­

ing the handles. Think of' 11·oocl fiber as fi.tr a smooth. 

controlled shm·ing requires that mu pull the dr;m·knik into 

ascending 11·ood fiber. or in the natural direction of the li.tr. 

Practice sha1·ing , ,·ith a clnmknik on a spare ri1·ing. The 

first st rokes 11·ill cut clmnm·ard. lea1·ing ascending fibers at 

the ,,·oocl surlitce (f ig. G.;)a). :\ s long as 1·ou shaw· in this 

direction, you are "stroking the li.tr" and producing a con­

trolled cut. But at some point 1·ou must turn the stick end 

lor encl. so that you can shan· the other encl. \\'hen 1·ou 

shm e into descending fibers. the dr<m-knik tends to act like 

a m:dge instead or a cutting tool: the fibers split ahead or 

the dr<m-kn ife cutt ing edge. lc<n·ing a riw'd surface (fig. G . .Jb). 

You II cont inue to create this rin'cl surbce until YOU 1\"0rk 

clo,,·n to the a rea 11·hcrc you a rc clr;m·knifing parallel or mto 

ascending fibers. 1d1en you ' II resume smooth cu tting. 

If' , ·ou t-cn·rse the ,,·oocl end lor end quite often. you clraw­

knik into the fiber on ly at a sha llo11· angle and run little 

danger of splitt ing 1mod. The surf~Ke left b1· the dnm·knifi: 

11·ill ah,·a,·s be smooth . 

~DRAWKN I FE. 

FtG. 6 .5. Basic wood shaving : a, for a smooth cut and control , 
always shave into ascending fib er; b, shaving into descending 
fiber results in a wedgelike effect, with the wood tearing ahead 
of the cutting edge. 

ffiakin~ a Chair ~tick 
C hairmakers traditionally make post-and-rung< 
from a plan on paper but with a chair stick like 
shown for the Country Workshops ladder-ba 
chair style has its own chair stick, which include 
the design information . Once you use a chair st 
find it much more convenient and dependabl 
tape measure or folding rule (although we'll 
plans and rulers in constructing this ladder-bac 

Make your chair stick from a planed wooden lc 
1/4 inch thick, 1-1 / 2 inches wide, and at least a 
the rear posts. On the front of the stick is a sche 
the front and rear posts. The cross lines and < 
the lower half of the stick indicate the location f, 
the side rungs. Borings are located by tangent 
center points, as in most other construction. n 
above the tangent lines remind you to bore a 
lines, not below or centered on the lines, a freq 
take . The narrow rectangles on the upper half ol 
represent mortises for the slats . The stick also 
the top of the front and rear posts, the diamet 
posts, where the posts begin to taper, and 
dimensions. The reverse side of the stick shows 
lengths, only two for this chair. 

There arc times when 1·ou purposely use the drawknil 

a spl itting tool. to quickh- reduce ow·rsizecl stock to elf 
dimension. \\"ith practice . You'lllcarn ho11· to split aw 

mtste ,,·oocl quicklY and d1icienth- b1· tilting the draw 

as YOU pull into the fibers. 

The n you begin carefu l shm·ing. cutting into ascendin 

g rain and turning the stock end lor end li·equently. 

SHAPING RUNG RIVINGS 
H ere's the drill lor shm·ing the sixteen rungs for this o 
Shan· a ll the rung ri1·ings into regular. square-shape 

tions, then into octagona l sections. then into nice, rou 

cylinders. It takes some practice. You'll use the arne 

approach to shalT the front and rear posts.) 

The too ls you 'II need are 

• Sharp clra11 knik 

• Sha1·ing horse 

Ruler 

• Flat spokeshave 

• Green rung gauge 

• \ \ ·atcr-soluble pencil 

T he green rung gauge is a notched piece of wood or 

material you'll use to quick!~ · determine the width of 

piece of 11·ood. :\ 11-pieal 1moclcn gauge might be 2 

inches a nd I I+ inch thick (sec fig. 6.6). Sometimes I 

th ese ga uges o ut or colored acrdic plastic, which 



acute angles formed by the imerscctions of the side 

front rungs are complementary to the obtuse angles 

by the intersect ions of the side and rear rungs sec 
6.4). The front and rear rungs arc located bclm1· the 

tangent of the side rungs. lf the tl\"0 sets of rungs 
,.r,,,.,.., ,.r~ the posts at thc same height, it would greatly 

n the joinery. For seating comfort, the fi·ont and rear 

tgs take the lo\\·er position so that the II"OH'n scat drops 

•m sligh tly in front. 

HAPING TOOLS 

ile you can shan· chair pans using a bench 1·ise or 

er holding cln·ice. a sha1·ing horse makes the task easier 

I more enjo1·ablc . So before You stan shm·ing rungs. I 

)mmencl You make a shm·ing horse (sec Chapter 18). 

·ou·re ne11· to clnl\\·knik 1mrk, trY using Your drm,-knill­

el up and bcn·l clmn1. I usuallY ,,·ork ben·! dmm. 

ending on the drm,·knill- and ho\\· it's sharpened. Sec 

lpter 3 for dctails on bladc gcomctrY. The drawknifi: is 

icalh- a pulling tooL 11·ith depth of cut comrollcd b1· tilt­
the hancllcs. Think of 11·ood libcr as fur a smooth. 

trolled sha1·ing requires that >·ou pull the clr;mknili.· imo 

~ ncling \\·oocl fiber. or in the natural direction of thl· fur. 

ctice sha1·ing ,,·ith a dr<l\1 knill- on a spare ri1·ing. The 

:strokes ,,·ill cut dOII"Illl·a rcl. lem·ing ascending libcrs at 

11 ood surface fig. 6 . .'ia). :\ s long as You shan· in this 
·ction. 1-ou are ''stroking the li.u··· and producing a ron­

led cur. But at some point 1·ou must turn the stick end 

end. so that you can shm·e thc other encl. \\"hen 1·ou 

1·e into descending fibcrs. the clrm,·knif(: tends to act likc 

edge instead of a cutting tool: thc fibers split ahead of 

drm,·knife cutting cdge. lem·ing a ri1·ecl surl~tcc (fig. 6.5b). 

1 ll continue to creatc this riwcl surl;tec until you ,,·ork 

m ro the area whcre you are drawkniling parallel or into 

~nding fibns, ,,·hen you' ll resume smooth cutting. 

·ou re1·erse the \\'OOcl end for end quite often, you drm,·­

fe into the fiber only at a shallo11· anglc and run little 

tger of splitting \\'Ood. The surface lefi by the clrm,·knik 
ah1·a1·s be smooth. 

d 

~DRAWKNIFE 

6.5. Basic wood shaving: a, for a smooth cut and control, 
1ys shave into ascending fiber; b, shaving into descending 
· results in a wedgelike effect, with the wood tearing ahead 
1e cutting edge. 

ffiakin~ a Chair ~tick 
C hairmakers 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 

chair style has its own chair stick, which includes most of 

the design information. Once you use a chair stick, you'll 

find it much more convenient and dependable than a 

tape measure or folding rule (although we'll use both 

plans and rulers in constructing this ladder-back). 

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 

the front and rear posts. The cross lines and circles on 

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 

the top of the front and rear posts, the diameter of the 

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 arc times ,,·hen 1·ou purposelY use the clrawknill- as 

a splitting tool. to quicklY reduce 01-crsizcd stock to close 
dimension. \\.ith practice. 1·oLdllcarn ho11· to split a1,·a1· 

11astc 11ood quickly and cllic ienth- b1· tilting the dr;\\\·knik 

as 1·ou pull in to the fibers. 

Then you begin careli.t! shm· ing. cutting into ascend ing 

grain and turning the stock end lor end liTquentk 

SHAPING RUNG RIVINGS 

Here's the drill for sha1·ing the sixteen rungs lor this chair: 

Sha1-e all the rung ri1·ings into regular. square-shaped sec­

tions. then into octagonal sections. then imo nice. round 

cdinders. It takes some practice. (You'll usc the same 

approach to shm·c the front and rcar posts.) 

The tools you'll need are 

• Sharp drawknik 

• Shm·ing horse 

• Ruler 

• Flat spokeshan· 

• Green rung gauge 

• \ \ 'a ter-soluble pencil 

The green rung gauge is a notched piccc of \\·ood or other 

matcrial You'll usc to quickly dctcrmine thc ,,·idth of a 

piccc of 1\"0od. :\ typical \\·oodcn gauge might be 2 by :i 
inches and l I -J. inch thick (sec fig. 6.6). Sometimes I make 

these gauges out of co lored acrYlic plastic , which shows up 
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FIG. 6 .6. Gauge for shaving posts and rungs from green wood 

better if I drop one among the shm·ings on the ·hop fl oor. 

Since you're shm·ing green 1\"0od. you need a 3/ -J.-inch· 
,,·icle rung notch, a l-3/8-inch notch for the cage sect ion 

of the posts. plus a l-inch notch lor the taper at the post 

foot end. You'll make separate gauges for green and air­
dried stock. If you don't \\"(U1( to make a rung gauge. you 

can usc a standard 3/ -+-inch open-end mechanic ·s \\Tench. 

In grccn-woocl cha irmaking the terms rq1· plane and grou·th­
n.ng plane rekr to conceptua l planes roughly parallel to the 

raYs or tangent to the gro\,·th rings (fig. 6. 7). It is often 

EARLY WOOD 

LATE WOOD 

FIG. 6.7. A typical trapezoid-shaped riving 



im porta nt to knm,- , ,-hich pla ne You 're \\·o rking 0 11. 

Technicall~ : the ra, -s a re co nn· rge n t. a nd there a re no real 
g rm nh-r ing plane' : .. pla ne ta nge nt to th e g rO\nh rings .. is 
a m ore acc ura te desc ription. but too cumberso me. In th e 
figu res. co nce ntric a rcs indica te gnl\\·th rings and mo re-o r­
less stra ight co m-e rge nt lilll'S indica te raYs. 

The l\ \"0 pla nes a rc perpendicula r. \\ 'hen , -ou shaH' o n the 
ray plane. th e g ro\\·th rings a rc litc ing up. and , -icc HTS< t. 

Shaving Rung Rivings into Squares 
Bclo rc Hl u sta n shm·ing a r i, ·ing. cxamim· it. Is it big 
enough ) Is th ere too much cutYa turc! .\ m · o the r dckcts! 

Select the be tter o f th e t\\·o raY pla nes to shaH' lirst. T his 
orienta tion ofk rs less resistance. a nd the \\·o rk is easier th an 
sha, ·ing the g rmnh rings. Se t th e ri, ·ing on the shm·ing­
ho rsc bridge \\·ith the g rO\,·th rings running up and dm,·n 
lig. b.Ha .. \ s m u shan· the ra \' plane (f ig. 6 .Hb). th e gnl\\th-

ring plane diminishes. so Hlu·ll han · less \\-ork \\·hen you 
shan· the gro\\·th rings. RcmoH' just eno ugh \\-ood so tha t 
th e surlacc is f1 at. stra ight. and lin· o r dc k cts.J ust kiss th e 
surlitcc \\·ith \·our dr;m-knik .. \ s yo u shaH'. tTnTSL' till' rung 
end lo r end sewra l times so tha t you \\·on't be cutting 
dccph- in to descend ing fiber. Bring ing th e dimension to :l/ + 
inch \\·ill be done fi·om the opposite side. 

Look a t the ri, ·ing fiu m one end. dO\m the leng th o r th e 
stick. a perspcct iH' th a t exagge ra tes a nY cuiYa ture . . \ sur­
litce ca n be fl a t but t\\·isted lcngth\\·isc. You sec t\\·ist ll\ · 
comparing th e ncar and fitr (' nds o r th e surli1ce be ing fl a t­
tened fig. 6.9. 

Ro ta te th e rung 90 degrees to d ress th e best g rm nh-ring 
pla ne fig. 6 .8c. Fo li O\,- the lim· o r the g rm nh rings. "hich 
yo u can sec on th e sides o r th e rung. You ca n do som e 
stra ightening on the g l-o\\·th-ring plane. but remember th a t 
HHI ' ll be crea ting descending fibe r. 

Drawknife ~afety and ~pecial Technique~ 
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A drawknife with a sharp blade can be dangerous-not the apparent danger of pulling the drawknife int o your torso 
(try it in slow motion). bu t cutting your fingers or legs on the end corners of the blade. You can preven t many drawknife 
cuts by filing or grinding a radius at these sharp, square corners. 

A fairly common accident with a d rawkn ife fee ls li ke 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. M y bib is 
a piece of 1 / 2-by-6-by-9-inch hardwood, with a hole for 
the stri ng drilled lengthwise th rough the upper end. 

For extra con t rol, or when you're shaving very hard or 
figured wood, skew or slice the drawknife. To skew, hold 
the d rawkni fe at an angle to the direction of t he 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 riv ing that has 
descend ing fibe rs, you have several options . You can 
always use the d rawkn ife as a push tool, al though it's 
more difficult to control . Or you may be able t o 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. 

T~ 
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FIG. 6.8. Shaving a rived trapezoid into a square section: a, 
riving; b, shave one ray plane ; c, shave one growth-ring plane 
begin th icknessing on shaved ray plane; e , continue on oppos 
ray plane ; f, shave straight across the top; g, rotate the piece 
degrees and fol low ste ps d, e, and f, e nding with a square set 

FIG. 6.9. Bowed and twisted surfaces seen from an end vie 
the rung 

After dress ing a r<l\ . plane and a g ro\\·th-ring plane, 

yo u ' re ready to reduce th e run g to spec ified thickne 
shm·ing the oppos ite sides o r the r i, ·ing. i\ l easuring fl 
th e commo n an·is. penc il a 3/+-inch mark at the en 
both dressed sides. T hen usc th e pencil and your han 
a n imprm ·iscd marking ga uge . H old th e pencil betwd 
yo ur thumb a nd first fin ge r. Se t yo ur middle finger ul 
yo ur thumb a nd against th e acUacc nt dressed side of 
run g. :\djust yo ur fin gers so th a t th e pencil is on one 
th e 3/ +-inch m a rks. Slide your ha nd a long the edge 
the rung to the o th er encl. T his may seem inexact, b 
close e no ugh fo r chairmaking. \\'ith a little practice, 
m a rking with a hand-held penc il beco mes a very use 

tec hn ique . 

Pl ace the rung on the shm·ing-ho rsc bridge with the rivt 
(unshaH·d) n t\· pla ne fiiCing up. T he thicknessing line is 
bk on onh- one side of the ri, ·ing. In three steps, you'll , 
th e rung to the correct thickness. First. sha, ·e a chamfer 
the marked line (fig. G.Hd). Then cham fe r the oppo ite 
to approxima tely 3/ + inch (fig. 6 .8e), fo rming somethin! 
a gabk roo f: (. \ n approxima tion is okm· because the oct 
and linal cyli nder \\·ill clip o ff the co rners. ) Finally, sha\1 



plane diminishes, so you ' II haH' less work \dwn HHI 

-e the growth rings. Remo\"t:' just enough \I"OOd ~o that 

urface is flat, traight, and fi·ee of dckcts . .Just kiss the 

ace with your dra\\·knife .. \ s you shan'. tTnTse the rung 

for end se,·eral times so that ~ ·o u ,,·on"t be cutting 

ply into descend ing fiber. Bringing the dimension to :)/ + 

will be done fi·om the opposite side. 

~kat the ri, ·ing fi-om one encl. clom1 the length of the 

k. a perspect in· tha t exaggerates an\· cutYature . . \ sur­

: can be flat but t\\·istecllcngth,,·ise. You see t\\·ist ll\· 

1paring the ncar and litr ends o f the surl iHT being llat­

·d fig. 6.9. 

ate the rung 90 degrees to dress the best gn)\\·th -ring 

te fig. 6 .8c . Fo li o\\ the line of the grmnh rings. ,,·hich 

can sec on the sides o f the rung. You ca n do some 

ighrening on the g ro\\·th-ring plane. but ITmcmber that 

'II be crea ting descending fiber. 

:ial Technique~ 
·ent danger of pulling the drawknife into your torso 
rners of the blade. You can prevent many drawknife 

rly common accident with a drawknife feels like a 
ounch. The chunk of wood you're shaving pulls 
~ from the jaws of the shaving horse and socks you 
1e stomach, usually when you're shaving large, 
y, wet or frozen bolts. To prevent getting punched 
bolt of wood you can: (1) Take lighter shavings; (2) 
.ome kind of teeth on the lower edge of part of the 
ng-horse jaw-a piece of a Surform blade works 
y; or (3) wear a breast bib, a protective plate that 
IS from a string looped around your neck. My bib is 
•ce of 1 /2-by-6-by-9-inch hardwood, with a hole for 
tring drilled lengthwise through the upper end. 

=xtra control, or when you're shaving very hard or 
ed wood, skew or slice the drawknife. To skew, hold 
::Jrawknife at an angle to the direction of the cut, 
one hand well ahead of the other hand as you pull 
.vard you. To slice, draw the blade sideways (for 
nee, from left to right) as you pull the drawknife 
rd you. You can also combine skewing and slicing. 
•riment. 

n you must shave the end of a riving that has 
ending fibers, you have several options. You can 
ys use the drawknife as a push tool, although it's 
: difficult to control. Or you may be able to place 
'VOod on the far side of the shaving-horse jaw, so 
you can shave the end into ascending fibers with a 
:Jard pull cut. Another option is to secure the wood 
a vise or dogs on a workbench. 

ine work, use a spokeshave or a block plane. Both 
have fenced blades and work well in pull or push 

tions. 
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FIG. 6.8. Shaving a rived trapezoid into a square section : a, the 
riving; b, shave one ray plane; c, 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 

. \ fter dress ing a ray plane a nd a gro\\·th-ring pla ne, 

you're read\" to redu ce th e rung to specifi ed thickn ess by 

shm·ing th e oppos it e sides o f the ri,·ing. ~ leasur ing fi·om 

th e common arris. pencil a 3/+-inch mark a t the ends of 

both dressed sides. Then use th e penc il and your hand as 

an imprm·isedmarking ga uge . H old the penc il bet\\Te n 

your thumb and first fin ger. Set your middle fin ger under 

\"Our thumb and aga inst th e adjacent dressed side of th e 

rung. Adjust your fin ge rs so that the penc il is on o ne of 

the 3/ +-inch marks. I ide yo ur hand a long the edge o r 

the rung to the other encl . This may seem inexac t. but it\ 

close enough for cha irma king. \\'ith a littl e prac tice, 

marking \\"ith a hand-held pencil becomes a , ·e ry usef"ul 

technique. 

Place the rung on the shm·ing-horse bridge ,,·ith the ri\ ·ed 

(unshan·d) ray pla ne fac ing up. The thicknessing line is , ·isi­

ble on onh- one side of the ri,·ing. In three steps. \·ou' ll shan· 

the rung to the correct thic kness. First. shau· a chamfi: r to 

the marked line (fig. 6.8d). Then chamfer the oppos ite side 

to approximately 3/ + inch (fig. 6 .8e), fo rming something like 

a gable roof (:\n approx imation is okay because the octagon 

and final n Iinder \\·ill clip o il" the corners.) Fina lly. shaH' 

Shanng on tht• grrm·th -ring jJ/anl' ltlljitn· ln'fim· thirknn ,Jng. . \ iii I' tlu· 1A"fll" 

angle a/ thl' rlmwkn!fi'· 

Pmciling line' 3 I -1 indt.fimn tht• common ani., q/a drellfrijJ!anf U.>e_rour 

hand a.> a marking gaugt'. 

a,,·ay the gable peak to :-11 + inch (fig. 6.8f). Be sure to turn 

the ,,·oocl end lc1r end li·equenth- in this last step. 

Rotate the rung 90 degrees to the fin a l rin·cl surbce, a 

grmnh-ring plane. and lcJ II o\\· the same three-step process 

fig. 6 .8g). C se tht· no tch ga uge to check rung ,,·iclth on a ll 

four sides. 

Sha\"t' your complete st' t of rung ri,·ings into square 

sections bclcJI"l' shm·ing a n~ · of the rungs into octagons. 
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Tid.:ing an angled 1haring dolt ·n to one o/ the pmriled 
linn. The rr!r plane i.1jr1ring ujl. 

Tid.-ing an angled ,ll(ll'ing on the ,ide 0/1/HJ.Iile the jlfll· 

rilallinr. Sinl'f the rung ~t·ill erm/uallr be round. JOII 

ran 1;111" hmtjru· to ,ftm·e on thi, ,ideo/ tht 1iring. 

. \ i1te the rnulting · :~;able ro<!l' . on the l'l!l' j1lane. 
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Flallming the gable ro<!/ 7 he rung h/ank j, !lOll ' i'I' IJ 

do1e to 3 I -1 inrh in l<'id!h tiO'l!l' tlu grmt'lh ring j1lanr. 

l ·,ing the 110/rh gauge to rh('(k the dime11.1ion.1 o/ the 

,lwred 'IJUare rung T he grmt'!h-ring j1lane j, ,till about 
I I I (j inrh proud (oz·eni::rd). 

. Ingling tlu· billet onto an a 1T11. to ,1/(ll'l' the l!flla /'1' into 

1111 ortagon . . \ i111 the Ill/till J ~110/rh ml into lht hoi/om 
o/ tht ,lun·ing-fuuvjm ,·. 

Sj10knharing the l!fiiWP rung billet into 1111 or/agonal 

'ertion . . '>ke~t·ing jmidua' a '"wothn llujr/((' a11d muw1 
tllf ,lwring' to rjrrt to 0/11' ,irk . 

Shaving Rung Squares 
into Octagons 
Reexamine the rungs for accurate dimensions and us• 

spokcshm-c to dress am· that require sizing. You cans 

regular octagons onk fi·om neat square rungs. 

You don ' t need a measured layou t for shm·ing the flat 

the octagon . Place the square rung blank on the shav 

horse at a +5-degree angle, \\'ith one arris on the brid 

and the opposite arris f ~tce up for shm·ing. To steady t 

tilted square rung \'OU can sa,,· ;m ·ay a small im·ened 

on the underside of the shm·ing-horse j ;m ·. 

Spokesha\T a naiTOI,. chamfer along the aiTis. End fo 

the piece to cominue the chamkr. Rotate the rung IE 

degrees and stan another n;uTo\1· chamkr. Continue 

chamli:r ing the third and fourth arrises. You should n 

han· an octagon " ·hose origina l flats arc considerably 

" ·ider th a n the nc\1· chamkrs (lig. ().1 Oa). 

c 

FIG. 6.1 0 . Shaving a square into a circle: a, square billet wit 
new chamfers started at the edges; b, continue chamfering 
the new chamfers are as wide as the diminishing original fla 
c, spokeshave the octagonal billet into a circular section. 

Continue spokesha,·ing the nc\1· chamkTs until their 11 

matches the origina l flats of the square. , \ s the chamfi 

widen, the o rigi na l fl ats get narro\\'er. Rotate and end 

end the rung frequently, sneaking up on the final dime 

sions. Don't trY to quamif>· hm,· " ·ide the chamfer h1 

be , ·isually compare the " ·idth of the flats and cham 

Stop " ·hen it becomes diflicult to distinguish flats fro 

chamfers " ·ithout referring to the grm,·th-ring pattern 

th e ends of the rung (fig. 6. I Ob . Check the dimen ion 

with your notch gauge. Rounding the rungs (fig. 6.1 
best clone after the octagonal rungs arc dry. 

I usually a ir dry octagonal green rungs for se,·eral 

by stac king them crisscross in a breezy shed, an ideal 

method . (For details on drying, sec Chapter+.) 

remain in this a ir-drying stack umil a fel\' days before 

need them. cn·n Years later. 

Your rungs need to be thorough!~· kiln dried (or the 

a lent) before you make tenons. :\l ake a simple kiln, 
described in Chapter 20. or find a drying area 

your house or shop . . \ rack abm-c a furnace or 

works fine for dning small quantities. 



blank i, 1/0i< urr 
e grocdh ring plant . 

'imemi01u qf !he 

g plane i.- 'till about 

. Ingling !lu billet onto an arn·,. lo 1hare !he 'iflilll'f into 
1111 orlagon . . \ i1lr !he 11/)1111 J ~ ,with ml into the hol/o111 
of' the ,Jwring-honejm, ·. 

Spoke,/wring !he 'ifllare rung hillel into 1111 or/agonal 

11'1'/ion . . )km·ing jm!dua' a 1moolhn 1111ji1a and m1111'1 

lhr ,/wring' lo ejl'l'l /o onr ,idt . 

Shaving Rung Squares 
into Octagons 
Reexa mine the rungs fo r acc ura te dimensions a nd usc a 

spokeshm·e to dress a m· th a t req uire sizing. You ca n shan · 

regula r oc tago ns onl y li·om neat squa re rungs. 

You don' t need a measured lm·out fo r shm·ing th e flats o r 

the oc tago n. Place th e sq ua re rung blank on the shm·ing 

horse a t a +5-degrce a ngle, ,,·ith one a rris on the bridge 

a nd th e opposite a rris fi1cc up fo r shm·ing. To stead\' the 

tilted sq ua re rung you can sa\\· a\\·ay a sma ll inn· twd \ ' 

on the underside of the shm·ing-ho rse j a\\·. 

SpokeshaYe a na tTO\\' cha mfi..T a long th e a rris. End fo r end 

th e piece to continue the chamfi: r. Ro ta te the rung 180 
degrees a nd sta rt ano th e r na tTo\\· chamkr. C o ntinue by 

cha mfering the third and fo urth an·ises. You should no" 

hm-c an octago n \\·hose o rig inal flat s a re considera bh­

" ·ide r th a n the Il l' \\ ' cha mf(: rs (fig. 6. 1 Oa). 

c. 

FIG. 6 .1 0. 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. 

C ontinue spokeshm·ing th e ne\\· chamfers until the ir \\·idth 

matches the o rig ina l fl a ts o r th e square. :\s th e cha mkrs 

"'iden, th e o rig inal fl a ts ge t na tTO\HT. Rotate a nd end fo r 

end the rung frequentl y, sneaking up on the fin a l dimen­

sions. Don't try to quanti!~ · ho" · " ·ide th e cha m k rs should 

be , ·isua lly compa re th e \\'id th o r th e fl a ts and cha m f(: rs. 

Stop \\·hen it becomes cliflicult to distinguish fl a ts fi ·om 

chamfers \\'itho ut ref(: rring to the g ro\\·th-ring pa tte rn on 

th e ends of the rung (fig. 6. 1 Ob). Check the dimensions 

,,·ith your no tch ga uge. Rounding the rungs (fig. 6. I Oc ts 

best done after the oc tagona l rungs a rc dn·. 

I usua lly a ir dry octagonal g reen rungs fo r se\Tra l \\Teks 

by stacking th em crisscross in a breezy shed . an ideal 

meth od . (For de ta ils on drying, see Chapter+.) Rungs can 

rema in in this a ir-drying stack until a fe" · clays befo re ,·o u 

need them. e\Tn yea rs la ter. 

Your rungs need to be thoro ughly kiln dried (o r th e eq uiY­

a lent) be fore you make tenons. :\lake a simple kiln , as 

desc ribed in Chapter 20. o r find a drying a rea a round 

~ ·our house o r shop. :\ rac k abm·e a furn ace o r \\'Oodston · 

\\ Orks fin e fo r drying sma ll quantities. 

~poke~have Technique~ 

CN> IRON 

BLADE 

WOOD 

U sing a spokeshave is easier than drawknifing, but 
for good spokeshaving, you need a properly tuned 
and sharpened tool (for help, see Chapter 3). 
Al though a spokeshave is generally pulled, it also 
works nicely as a push tool. Its fenced b lade 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
t ruding 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 p roblem with spokeshaves is making tiny 
nicks on the surface of nicely f inished 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. 

' lo monitor drying. ,n· igh the same bundle or rungs on succeed­

ing dm·s. I usc a d igita l posta l scale that measures in tenths of 

an ounce and units or 2 grams. \\ 'hen the~ · stop losing \\'eight 

(moisture). thn · a rc as ci tY as tlw~ · ·re going to get in the current 

cm·ironmcnt. Kiln-dried rungs k el d rY against your cheek and 

make a sharp sound " ·hen tapped aga inst each othet; compared 

to the dull sound or gree n rungs tapped together: 
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framin~ Optiom: Hir -foil Run~~ 
T he tutorial post-and-rung chair has standard round 
upper rungs, but I ohen 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 
when a seat is tightly woven across them. 

b 

c 

d 

e 

Start by riving a rectangular long rung blank, roughly 
1 by 2 inches in section. Ideally, the growth rings are 
parallel to the 2-inch width. Shave the blank 3/4 inch 
deep and 1-112 inches wide (a). Shape. the blank to 
an octagon section, making chamfers about the 
same width as if the blank was 314 inch square (b). 

To rough out the 1-inch tenons at the ends, use a 
drawknife, bevel down, to scoop out the waste. 
Begin the scooping cut about 2-112 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. Fin ish 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). 

SHAPING THE fRONT POSTS 
Shm·ing the from posts begins ,,·ith the same procedure as 
shm·ing the rungs: Shm-c squares fi·01n the ri1·ings. then 
onagons. then cl"!indcrs. The major difkrcncc is that 
you'll taper the IOIITr ends of the posts before >"Oll shan' 
the upper ends into octagons. Post ri1 ·ings that arc bm,·cd 
can ofien be straightencd ll·ithout sacrificing strength. 
You 'll use the same tools as for rungs. 11·ith the possible 
addition of a block plane. Plan on taking a full cl<t1· to 
shm-c three front and three back posts. 

Ri1·ings for finished fi ·om posts of I-31H inches diameter 
shou ld be about 1-31 -~ to 2 inches 11·idc on each side. You 
han· some fl ex ibilit1·: Pcrfi:-n ri1·ings can be sl ighth- under 
1- 1 12 inches on each side. or you cou ld make the posts 
lighter. perhaps 1-1 I+ in ches in diameter. RiYings that are 
more than 2-1 I+ inc hes across shou ld be ri1 ·ed aga in at 1-
:~1+ inches to san· time 1dwn it comes to dr<111·knifing . 

. \ !though the fi·o tll posts 11·ill be trimmed to 18-31+ inches. 
1·ou 11·ant ri1·ings about 20 inches lo ng to help prn·e m the 
post fi ·01n splining 11·hen 1·ou dr i1T the top rungs imo the 
mortises. 

Sharing H'ilh 11 11111dl hlod.- j1/ane. l't'IJ tnejitljiu· ,fmtghlming a mnwl jlo1l 
or dmling r.·ith i t 'fliT grain .. \ iJ/1' ihl' .lkt'ltw!anglt. 

hdmt · !ht• /angmllintjin !ht !mt ·n mng1. 

Shaving Front-Post Rivings 
into Squares 
Sa11· a square f(Hll at the Im,·er end of each front post 
blank. This is importa nt. si nce You measure with the 
stick fium the liJot tqm·ards . 

. \ s with rungs. begin bY shm·ing one ri1 ·ed side on the 
plane to a straight, fl a t su rf itce. Then rotate the posts 
90 degrees to shan· a grmnh-ring plane. Follow the 
steps as for rungs sec fig. (i.H . Stop 11·hen the post is 
inches square in sect ion. Square up the remaining fro 
posts in the same 11·a1". 

Tapering the Squared Front Post 
To lm · out the taper on the lmHT sect ion of the front 
first examine a -;quare post fi·01n an end 1·ie11· to decid 
11·hich end YOU 11"<111! to taper. If the post is fairly straig 
ei ther end can lw tapered. If it cutYcs mostly at one e 
shan· the taper into the cutYedend. If it has a unifor 
cu tYe of onT I I+ inch. I recommend tn·ing another 

c~~ 
a , .. . 

c~ ~- ~- ~ ~ ~· .__.A .....___ 
END 6RAIN VIEII/ OF FOOT 

STRAI6HT FRONT POST 

b 

CURVED FRONT 

FOOT 

FtG. 6.11 . Layout for tapering post ends: a, for a straight p 
center layout on the end; b, for a curved post, the 1-inch sq 
is in line with the rung (cage) section of the post. 

Csc the chair stick to mark the beginning of the taper, 
inch bdo11· the lmHT rung tangent line on a ll four side 
the post. Secure the square post n·nicalh- in a bench \. 
;\lo11· dra11· a l-inch square centered on the rung ectio 
the post; if the post is straight. 1mt'II dra11· two et of 
a ile I litH's 31 I() inch in li·01n the edges of the post (fig. 



lNG THE FRONT PosTs 
g the front posts begins 11·ith the same procedure as 

g the rungs: han· squares from th e ri, ·ings. then 

on , then cylinders. The m<"Uor difkrence is that 

taper the lm,·er ends of the posts before \"OU shan· 

pper ends into oc tago ns. Post ri,·ings that arc bc)\\Tcl 

often be stra ightened 11·ithout sacrificing strength. 

I use the same tools as for rungs. 11·ith the possible 

ion of a block plane. Plan on taking a fi.dl clay to 

three fl·ont a nd three back posts. 

gs for finished fl·ont posts of 1-318 inches diameter 

cl be about 1-31-l- to 2 inches ,,ide on each side. You 

some fl ex ibi!it,·: Pe rf(:ct ri,·ings can be slightlY under 

' inches on each side. o r you co uld make the posts 

r. perhaps 1-1 I -+ inches in diameter. Ri,·ings that are 

than 2-1 I -+ inches across should be ri, ·ed again at 1-

xhes to san· time 11·hen it comes to clnm-knifing. 

U£(h the fl·om posts ,,·ill be trimmed to 18-31 -~ inches. 

:am ri, ·ings abou t 20 inches long to help pren·nt the 

rom splitt ing \\·hen you clri\"C' the top rungs into the 

ses. 

~ ,,·ith a 1mall hlork plan!'. l'I'IT 11.1fjidjin 1/rru:!!,hlming a nll"l'l'rl j101/ 

ng lt'ilh lt'al.')' grain . . \ i1/1' lhl' .1kmw/ angll'. 

Pmriling a lim• around !hi' po.1t'1./iwr 1idn !hi' /aj1m hl'gin ahoul .')I -1 inrh 
hl'loz,· lhl' /angml linl'jiH· ihl' lolt'n rung1. 

Shaving Front-Post Rivings 
into Squares 
Sa\,. a square f(Jot at th e lo11-cr end of each ti·om post 

blank. This is important. since \"OU measure 11·ith the chair 

stick ll·om the !(Jo t upmtrcls. 

. \ s \\ ith rungs. begin b\· sh<l\·ing om· ri\ eel side on the ray 

plane to a stra ight . flat surfitce. Then rotate the post stock 

90 degrees to sha\·e a grmnh-ring plane. Folio\,. the sanll' 

steps as lor rungs (see fig. G.8). Stop \,·hen the post is 1 -:~18 

inches square in sect ion. Square up the remaining fi ·om 

posts in the same \\-a\·. 

Tapering the Squared Front Posts 
To Ia\· out the taper on tht· Jm,·cT section of the flunt post. 

first examine a square post fi ·om an end \·ie\,. to decide 

11·hich end \"OU 11·ant to taper. If the post is fi1irh· st ra ight. 

e ither end can be tapered. If it cu JYt's mosth· at one encl. 

shan· the taper into the curn·clencl. If it has a unii(Jrm 

cuJYe of onT I I -+ inch. I recommend tn·ing another m ·1ng. 

b 

CURVED ~ RONT 

5TRAl6HT FRONT P05T 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. 

Lse the chair stick to mark the beginning of the taper. :V ~ 
inch beJm,· the Jmw•r rung tange nt line Oil all f()l!r sides of' 

the post. Secure the square post n·nicall\· in a bench , -ise. 

:\o\,. clrm,· a l-inch square centered on the rung section of 

the post: if' the post is straight. you'll clnt\\" t\\"0 st'ls of par­

allel lines 31 I 6 inch in li·01n the edges of' the post (fig. 

6 . I I a). You nm,· han· a l-inch square et'Jllcrt·d on the end 

of th e post. If the post is boll Tel at one encl. \"l)U \\"ill han· 

to locate the l-inch square in line \\·ith the mass of the cage 

(rung) section of the post (lig. 6. I I b) it \\·on't be ce1Hcred 

on the bottom of the post. L'se a 1-inch-\\'icle strip or still' 

material (\,·oocl, plastic, cardboard) to determine the spac­

ing. ~Ion· your model strip croSS\\·ays until it \·isually aligns 

\\·ith the rung section. Usc the model as a pencil guideline. 

(San· tht' model; you'll use it on the rear posts.) 

l ·1ing a I -inrh-ll •idl' .1/njJ /o u•n/n I hi' 1-indzji)()/ on !hi' hoi/om of' !hi' poll 

You can do all your tapering \\'ith a clnl\\-knik. but you ca n 

also use a spokesha\·e or block plane. 

For shm·ing on the ra\" plant', dra\\" the tapers on the grO\\·th­

ring sides. The tapt'rs 0 11 the ray plam·s should be straight 

(fig. 6.12 . Stan by n'JY lighth shm ing this chamkr (a) take 

ca re not to shaH' too deep h-. ~ l ake success in· shm·in1-,rs lm\·er 

FIG. 6.12. Steps for tapering ends of posts, a combination of 
drawknife and spokeshave work 
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on the taper. Shan· a similar triang-ular chamkr on the 
opposite side of the post (b) : the post remains in the initial 
orientation shming on the r<t\ ' plane and crossing the 
gro\\'th rings. Sha,·e dmm the length of the ray plane. creat­
ing a flat ramp fi·om the beginning of the taper to the uppc1~ 
horizontal l-inch line at the foot of the post (r) . 

Rota te the post 180 degrees. so that the opposite rm plane 
bees up\\·ards. (To be sure the tapcrs are ce tllercd. ,-ou 
shan· opposite sides. not ac\jacelll sides as , ·ou did \\·hen 
squaring the rungs and posts. Follm,· the steps for tapering 
the first rm· plane. Be sure to keep the distance fl·om ra\' 
plane to ra\· plane across the fiJo t at a fi.dl inch (d) . 

Remember to keep the taper flat. 

Dra\\· the grmnh-ring plane taper lines on the shan·d ra,· 
planes. Position the post to shmT the taper of one grm,·th­
ring plane. Sha\T a triangular chamkr on each arris (e) . 

Finish the taper by shm·ing across the grmnh-ring plane to 
the lines on each ra\' plane (/} . 

Rotate the post 180 degrees. Repeat the steps used to taper 
the opposite gro\\ th-ring plane. Be sure to keep the foot I 
inch across (f!) . 

Beginning the lajJer hr ,/wl'ing a gradual. ,fra(!!,hl-lidl'd llwzw'.fiom onl' ,irfl' 
of' !ht• /JOI/ 

Shal'ing thejlal 1/'t'/ion ajier ,/ull·it(!!, lajwm/l('erz!!,l'.\jiwn hoth .11de., r!/ the /10'/ 
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You no\\· hm·e a s\·mmctric, square taper centered on the 
lo\\·er end of a front post. Go ahead and taper the IO\\Tr 
ends of the other from posts. 

Shaving Squared Front Posts 
into Octagons 
Shm·ing squared posts into octagons is much like shm·ing 
squared rungs into octagons, except that \'OU 'II usc a 
clnl\\-knik for much of' the " ·ork. and , ·ou han· the tapers 
to deal \\'ith. (For the final passes. you can use a spokeshan· 
or block plane. 

Begin IJ\' chamfering the straight section of the posts. the 
cage area fi·om the upper end to the bottom of the lo\\'cr 
rung. Tilt the square post onto an ;uris, at a ..J-5-clegrec 
angle .. \ s \\·ith chamfering rungs, start b\' shm·ing a narrm,· 
flat along the arris. Let the chamf<:r run out to nothing. 
beginning just past the line that designates the beginning 
of the tapers. (You'll chamfi.T the tapers afier the chamf<:rs 
in the cage section of' the posts arc finished. ) Rotate and 
end for end the post fi-cqucnth- as you shaH' the chamf<:rs. 
Be sure to let the tapers run out to nothing in the taper 
section. Stop shm·ing in the cage section \\·hen the gro"·ing 
" ·idth of the ne\\ chamkrs equals the shrinking "iclth of 
the original grmnh-ring and ra\' fLlls. 

Chamkring the tapers connects the cage chamfers to the 
bottom of the post. \\'hich \\'ill become octagona l. The 
chamfi.·rs in the lo\\Tr section must taper in " ·iclth . 
\l aintain a \\·idth of I inch across the foot " ·ith each pair 
of opposing chamkrs. 

Once all the front posts are shan·d imo octagons. se t them 
aside for air dn·ing. 

SHAVING AND BENDING 

THE REAR POSTS 
Rear posts are longer than fi ·ont posts and han· details on 
the upper section that form the chair's slatted backrest. 
:\ bmT the cage , -ou 'II make a long. gradual taper. follo\\Td 
by a negati\T relief cut that defines the plane of the slat 
mortises . .-\!though shm·ing the rear posts repeats the steps 
used to shm·e the fi·ont posts. this is the place to outdo 
yourself: This section is bent and highh- , ·isible in your 
finished chair. l suggest resharpening your tools. if you 
hm·en 't sharpened them recently. 

Cnlike the fi·ont posts. \'OU cut back posts to finished 
length first because they " ·ill taper at both ends. Your 
back-post ri, ·ings are rough~\- 1-3 / ..J. inches on a side and 
..J.O inches long. Position the chair stick at different places 
along the ri\'ing to sec if there is any optimum position 
before cutting to the 3-J.-inch trim length. 

If the ri,·ing is \·e r\' good. make a fi-esh Sa\\· CUI I inch 
fr0111 an end. measure up 3-+ inches, and make the second 
sa\\· cut. If the ri, ·ing isn't perf(·ct. " ·hich is common, con­
sider these f~tctors in deciding \\·here to cut: ( I) The upper 

Shaj1ing ihl' (({gt' (or 1'1111,!!,} 'eclion of' the /Hill into an octagon section b 
lajlaing. (I ht• 1/l'lt' dtamji>n on i/11• (({gl' art al/m,·rrllo run out as thl) 
ihl' lajil'lnl II'Ciion. ) 

section " ·ith the back bend needs to be the best wood; 
since both ends of the shan·d post are tapered , there ' 
be consickrabk tapn in the ri, ·ing at either end; (3) t1: 
post ri,·ing requires onl\' enough " ·oocl for a round e< 
of 1-3/H inches in the cage area that connects the rur. 
(..J.) in checking f(Jr straightness. consicln that the bend 
be parallel \\'ith tlw grm,th rings. Sa,,· the ri,·ing to le1 

Shaving Rear Posts 
from Rivings to Octagons 
' I(J shaH' a rear-post ri, ·ing into a square. begin by lig~ 
sha,·ing one side on a ra,· plane. Straightening and fl 
ing on the ra\· plane is acceptable and usually quite ea 
Rotate the post 90 degrees and shan· an adjacent gro 
ring plane. Pencil a hand-gauged 1-3/8-inch width fr 
the common <liTis onto each dressed side. Sha,·e the e1 
post to a 1-:) / B-inch-square section. (Don't \\'orry if th 
riH·cl ends that " ·ill be tapered to I inch arc less than 
:VB inches across. ) 

:\o\\· , ·ou need to do some cardi.d layout \\·ork on the 
Decide " ·hich is the upper encl. Looking do\\'n the po 
fi ·Otn the uppn end prm·icles the best , ·ic\\· of any cu 
ture along the grmnh rings. Cse the chair st ick to foe 
cross litH's that indicate the beginning of' the end tape 
' ('he lo\nT taper begins 3/ -~ inch bclo\\· the lower run 
tangent line. The upper taper begins at the beginning 
the rdid; " ·hich is also the trim height o f' the front po 

To lay out l-inch tapers at both ends. usc your l-inch­
model strip fi·om the from posts to position both back­
squares: S,·c un· the post HTticalh· in a , ·ise. so that it' 
to , ·ic\\' clmm the post fi·om one end \\·hile positioning 
l-inch square at the ends. \ 'isualh- cen ter the l-inch 
square on the cage or rung section of the post. Draw 
inch sq uares at each end. 

Dra\\· taper lines on the sides. then shaH' the tapers. Foll< 
the same steps as in tapering the lo\\·er part of the front 1 
(refi.: r to fig. b. I 2). \\'hen \'OU shaH' the tapers of the bac 



now have a rmmetric, square taper centered on the 

rend of a front post. Go ahead and taper the I011Tr 

of the other front posts. 

ving Squared Front Posts 
o Octagons 
ing squared posts into octagons is much like shm·ing 

red rungs into octagons, except that you'll use a 

knife for much of the 11·ork, and 1·ou hm-c the tapers 

al ,,·ith. For the final passes. YOU can use a spokeshan· 

xk plane. 

I b1· chamfering the Straight section or the posts. the 

area from the upper end to the bottom or the lower 

Tilt the square post onto an arris. at a +.J-degrce 

. :\ s 11·ith chaml(:ring rungs. stan bY shm·ing a n<UT0\1. 

long the arris. Let the chamkr run out to nothing, 

.ning just past the line that designates the beginning 

e tapers. You'll chamfer the tapers alter the chamf(:rs 

> Ca!l;e section or the posts are finished. ) Rotate and 

or end the post fiTquentl\- as \"OU shm·c the chamli:rs. 

.re to let the tapers run out to nothing in the taper 

m. top shm·ing in the cage section 1dwn the gnJ11·ing 

I of the nl'll' Cham((•rs equals the shrinking 11·idth of' 

ri~nal grmnh-ring and rm· llats. 

nfering the tapers connects the cage chamf(:rs to the 

m of the post, which will become octagonal. The 

tfers in the 1011·er sec tion must taper in " ·idth. 
.tain a 11·idth of' I inch across the foot ,,·ith each pair 

•posing chamfers. 

· all the front posts are shan·d into octagons, set them 
for air drying. 

AVING AND BENDING 
:REAR POSTS 
posts are longer than front posts and hmT details on 

pper section that form the chair's slatted backrest. 

e the cage you'll make a long, gradual taper, foll011Td 

negatiw relief cut that defines the plane or the slat 

ises. Although shm·ing the rear posts repeats the steps 

to shaw the front posts. this is the place to outdo 

.elf. This section is bent and high~\- 1·isible in Your 

.eel cha ir. I suggest resharpening your tools. if' you 

1't sharpened them recentk 

;e the front posts, you cut back posts to finished 
h first because they 11·ill taper at both ends. Your 

·post riYings are roughly 1-3/ + inches on a side and 

ches long. Position the chair stick at clifi(: rent places 

; the ri1·ing to see if there is any optimum position 

e cutting to the 3+-inch trim length. 

· ri1·ing is wry good. make a fresh saw cut I inch 

an end. measure up 3+ inches, and make the second 

ut. If the ri1·ing isn "t perfect. 11 hich is common. con­

these factors in deciding where to cut: ( I) The upper 

Shafn.ng !he mge (or rung) 1nlion of" !he fm'l into an octagon 1/'clion lujim· 

lafll'ring. (The nne dwmfen on !Ill' mge are alloll'ed lo run oul a' ilu:l' 1'!1/er 

!he lafmn f 11'1"/ion. ) 

section 11 ith the back bend needs to be the best 11·oocl; (2) 

since both ends or the shan·d post are tapered. there can 

be considerable taper in the ri1·ing at either end; 3) the 

post ri1·ing requires onlY enough 11·oocl for a round section 

of' 1-3/8 inches in the cage area that connects the rungs; 

+ in checking lor straightness, consider that the bend 11·ill 

be parallel 11·ith the grmnh rings. Sm1· the ri1·ing to length. 

Shaving Rear Posts 
from Rivings to Octagons 
To shan· a rear-post ri1·ing into a sq uare. begin by lightk 

shal·ing one side on a rm· plane. Straightening and llattcn­

ing on the r<11· plane is acceptable and usually quite cas1·. 

Rotate the post 90 degrees and shan· an adjacent gnl\l·th­

ring plane. Pencil a hand-gauged 1-3/8-inch 11·idth li·om 

the common arris onto each dressed side. Shm·e the entire 

post to a 1-3 /8-inch-squarc section. (Don't II"Orry if' the 

rin·d ends that \\·ill be tapered to I inch are less than 1-

:·118 inches across. ) 

:\m1· 1·ou need to do some cardi.d lm·out 11ork on the post. 

Decide 11·hich is the upper encl. Looking cl01m the post 

li·Otn the upper end prm·ides the best 1·in1· of am· CUIYa­

ture along the gr011·th rings. L·se the chair stick to locate 

cross lines that indicate the beginning or the end tapers. 

The I011Tr taper begins 3/ + inch belo11· the IOIITr rung 

tangent line. The upper taper begins at the beginning of' 

the relief: 11·hich is also the trim height of' the li·ont posts. 

To laY out l-inch tapers at both ends, usc 1·our l-inch-wide 

model strip from the fi·ont posts to position both back-post 

-;quares: Secure the post H'rticalh- in a 1·ise. so that it's cas\" 

to , ·in,· d01n1 the post from one end 11·hile positioning the 

l-inch square at the ends. \ 'isually center the l-inch 

-;quare on the cage or rung section of' the post. Drall' l­

inch squares at each end. 

Dra11· taper lines on the sides. then shan· the tapers. Foll011· 

the same steps as in tapering the l011·er part of' the fi·ont posts 

(reli:r to fig. 6. 12). \\ 'hen 1·ou shan· the tapers of' the hack 

support. be cardi.d to begin 11·ith a nTY gradual cut. You 

mm· ,,-aiH to finish this 11·ork 11·ith a spokeshan· or block 

plane. espec ially if' the shaped post intersects descending 

1\"0od fibers clue to cutYaturc in the original ri1·ing. Pcriodi­

calh: stop sha1·ing to ohscrn' the post lium an end 1·in1·. 

To shm-c the back posts into onagons. begin ,,·ith the 

cage section. Th e chamlt:rs shou ld run out as 1·ou shalT 

into the tapered ends. Once the cage is a nice octagon. 

go on to chamli.Ting the tapns. Be sure to keep the ends 

I inch across. 

Shaving the Relief 
:\ot only is the relief' one of' the dramatic l 'isualclements 

of' this chair, you'll also USC it tO define the hi\'OUt ((Jr the 

slat mortises and as a rckrencc plane for boring rung 

angles (sec fig. 6. I :-1). This all means that the shan·d depth 

or the relief' is critical. 

FACE 
OF ~LIEF 

F IG. 6 .1 3. Slat-mortise layout in upper end of the rear posts 

The slat mortises arc n'ntl'ITcl on the ra1·-planc flat on the 

inner side of' each post. For strength. \"CJu"ll need to lean' 

about I I +-inch thickness betiiTen the mortise and the 

relief: .\ s indicated in the figure. l't)LJ \\ 'ill shan' orr about 

t11·o-thircls of' the ll'iclth of' the chamf(:rs 011 the relief' side. 

Before sha1·ing the chamkr. look dmm the post lium the 

upper end to make a final decision about ,,·hich gnl\l·th­

ring plane to shan' . If' the post has a natural cuiYatun·. 

plan the relief' 011 the COn\"l'X sick of' the CUlYl'. L'sc the 

chair stick to dnt11· a nn1· cross line on the gnl\l·th-ring 

plane indicating the beginning of' the relief: This should 

coincide \lith the beginning or the taper and the trim 

height or the li·ont posts.) 

The relief' is shan·dwith the dra11·knilt: ben·! dom1. You 

can shan· a shallm,· practice relief' abon· the line that indi­

cates the beginning of' the real relief: Start by shm·ing a 

scooping cut on one sick of' the relief' area. (This is like 

starting to shan· the tapers. except that 11011· you cut in 

li1irly quicklY to make a cone<tn· shape.) To make this con­

ca\T cut 1·ou han· to rotate your 11-rists as YOU slice 11·ith the 

clr<lll·knik. Do this cut slo1dy. combining strength ,,·ith con­

trol. Slicing sidn,·ays maY be helpli.d. Shan· the opposite 

sick. Then come clo11·n the center to form a flat surface. 

.-\ lier practicing. shan· the relief' ,,·here you\·e marked it 

be cardi.d not to cut dm,·tm·ards too quickly. Shan' the 

relief' all the ll'a\· to the top end of' the post, taking care to 
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keep the upper part of th e relief !lat. Remember to lean· a 
third of the original ,,·idth of the side chamkrs. 

Finish the relief ,,·ith a smooth surbce. You ma\· ,,·,mt to 

finish the flat relief section \\·ith a spokcshan· or block 
plane. If the fibers tend to tear, stop IJCicm· sha\·ing to the 
relief line. It will be eas ier to make a clean cut later. ,,·hen 
the posts han· dried. 

Bending the Rear Posts 
The bent back posts arc largek responsible lor the chair's 
com(()rt and dramatic appearance. The light,,·cight bent 
posts also han· a bit of springiness. ,,·hich adds to sitting 
comfo rt. The bend of this ladder-back rear post is moder­
ate compared to bends in some other chair stYles. The 
main bctor \·ou need to paY attention to is that the posts 
remain straight in the sections IJCJm,· and abon· the actual 
bend. For general information on ,,·ood bending. sec 
Chapter -J.. 

32" 

To bend the back posts. 
\Uu·ll need a steam box. 
bending (()rill . and 
optional~\- a limbering 
jig. "(() make a steam box. 

see Chapter -~: you can 
heat it ,,·ith an electric 
hot plate 01~ more elli­
c icnth; ,,·ith a propane 
burner. Each bending 
((mn consists of a 32-inch 
I b,· () ,,·ith an 8-inch I 

IJy 2 keeper nailed into 
one end (fig. 6.1 +). The 
upper ends of the hot 
steamed posts are inserted 
in the 7 /8-inch space 
bet\HTn the keeper and 
the form. Loops of twine 
secure the posts against 
the lcmn. 

.\ limberingjig. ,,·hile not 
F IG. 6.14. Bending form for ladder- required. is cas\· to make 
back rear posts and hdpli.d ll cxlTC!ses 

the ,,·ood in the bending area bd()IT \"OU secure it to the 
bending form. (If the ladder-back posts arc bent ,,·ithout 
limbering. the ,,·oodtends to bend in a long, continuous 
curYc.) \\"ith this chair \\C ,,·ant the bend to be located 
bet\\"C'l'll the t\\·o slats. ,,·ith straight slat-mortise sections on 
either side of the bend. (For directions lor making a limber­
ing jig. see figure -L6 in Chapter+.) Instead of using a jig. 
, ·ou can limber the posts using anY appropriately distanced 
space bet\\·cen l\\"0 fixed stations. such as the jm,·s of an 
opened bench , ·ise. The ad,·antagc of the jig is that the 
interior bending surf~Kes are rounded: limbering ,,·ith , -ise 
jm,·s ma,· indent the \\"OOd. 

Orga nize \"OUr ,,·o rk space so the bending operat ion can 
take place quickk and eflicientk. Because \·ou· ll be dealing 
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,,·ith piping-hot ,,·ood. n-erything must be ready in 
ad,·ance. Bending the ladder-back posts isn't diflicult. 
although it ,,·ill be imprcssin· the first ff-,,· times , -o u do it. 

Pencil the center of the location for the bend onto the 
relief of the back posts. Tie a piece of l\\·ine, about 18 
inches long, to the foot end of each post. Hm·c the steamer 
set up and boiling. 

Insert the posts through both ends of the steam box. locat­
ing the sections to be bent onT the pot of boiling ,,·atcr. 
The l\\·ine tails hang out under the foam plugs. Check the 
time. and plan to begin bending in fort\ -fiH' minutes. 

The limbering fixture can be secured in a ,,·orkbench , ·ise. 
0 \ t hand you need bending forms, l\\"0 premade loops or 
l\\·inc. and good rubber g lm·es. H m-c SC\Tral clamps handY. 
in case some persuasion is necessan · to get the \\"OOd to 

lwnd ,,·here YOU ,,·a nt it to. 

l.unhmng 11 hot rear po>l 

Remm·e one post fi ·om the steamer. Replace the foam end 
plug. Insert the post in the limbering fixture, relief sick up. 
The hot green ,,·ood ,,·ill hold suffic ient heat for seH-ral 
minutes. Locate the bending point m·er the bearing surf~tlT 
of the limbering fixture. Bend dom1\\·ards on the foot of 
th e post ,,·ith Your eyes on the bending ,-ou can actualh­
sce the \\OOd stretch. Bend dcliberateh~ ,,·ith a speed 
between s!m,- and moderate. The a rc of the post foot end 
during limbering is about I 0-12 inches. Continue ,,·ith lim­
bering, mm·ing the post an inch or so to either side of the 
bending point. Lim ber fiw or six times. Don 't limber in 
the slat area! 

Insert the top of the post into the bottom of the bending 
((mn. ,,·ith the post relief f ~1e ing out. Set the foot of the post 
against the end of the form. Snug a loop of l\\·inc on'r the 
post and bending form to hold the post in place against the 
form. T ake a moment to see if the post fits flat against the 
form, especially in the area of the Jm,·er slat. If it's arched. 
usc a clamp to pull the post against the form \\·hile the \\"OOd 
is still hot. To pren'nt deming or discoloring the post '' ith 
the clamp. place a small caul (a piece of ,,·ood or leather) 
bet\\·ecn the clamp jm\· and the post. Force the l\\·ine loop 
f~tnhcr dm,·n to secure the post in place. 

I/o/ding thr /Hill again >I thr bmdiug.fimn it ·ith a loop o{ 
twint'. Thr 11/'/"'~" md o{ thr /H!II !pi,.twaluf!lidr dolt n) 
it"ll.> >i(~;ht!r uudrni;pl. >O a it "II(!!/ it ·a, drirm ht•fm•m 
I hi' /HJII and rl'laiun 011 thl'jlo01: 7 lujint loof' o{ twinf 
I t 'll/ bt• n•mm·rdjin· lhl' >I"(OIId /Hi>l. i{ thnr i> 0111'. 

l ·1111g a damfJ to pull thf f!O.>I against the 
(not a!~t·ar> III'U' IItlrJ") .. \ iilf thf ll'ood caul plaad 
hl'llt'fl'll thl' dainfJjlllt' and lhl' post. 

i\m,· limber and bend the second post. If necessary, rese 
the clamp. In about an hour the bends should be et wei 
enough to ITmon· am· clamps. Lean· the l\,·ine loop in 
place . . \ ir dr~ - the posts. You ,,·ill kn o\\· th e bend are et 
when the posts f ~ t!l loose fi ·om the bending forms, which 
may take scn-ral \H'l'ks. depending on em·ironmental he; 
and humidit\: 



piping-hot wood, everything must be ready in 
Bending the ladder-back posts isn't diflicult. 

it will be impressi1·e the first few times 1·ou do it. 

the center of the loca tion for the bend onto the 

of the back posts. Tie a piece of t\\·ine. about I H 
long, to the foot end of each post. H m-e the steamer 

and boiling. 

the posts through both ends of the steam box. locat­

e sections to be bent owr the pot of boiling \\·atlT. 

twine tails hang out under the foam plugs. Check the 
and plan to begin bending in fortY-fin· minutes. 

limbering fixture can be secured in a 1mrkbench 1·ise. 

md YOU need bending forms. l\\"0 premade loops of 

~ . and good rubber glm·es. H m-e sen·ral clamps handy. 

se some persuasion is necessary to get the \\·ood to 

\\·here 1-ou \\·ant it to. 

ring a hoi rear jJOI! 

ow one post from the steamer. Replace the foam end 

Insert the post in the limbering fixture. relief side up. 

hot green " ·ood ll'ill hold sufficient heat for se1·eral 

Hes. Locate the bending point o1·er the bearing surf~tcc 

te limbering fixture. Bend do\\'11\\·ards on the foot of 

>ost with your eyes on the bending you can anualh­

he 1\"00d stretch. Bend dcliberateh-. " ·ith a speed 
·een slm,· and moderate. The arc of the post foot end 

1g limbering is about I 0-12 inches. Continue " ·ith Iim­

lg. mo1·ing the post an inch or so to either side of the 

ling point. Limber fi1 ·e or six times. Don't limber in 

!at area! 

1: the top of the post into the bottom of the bending 

t. \lith the post relief facing out. Set the foot of the post 

1st the end of the form. Snug a loop of t\\·inc OHT the 

and bending form to hold the post in place against the 

.. Take a moment to see if the post fits flat against the 

.. especially in the area of the lo\\·er slat. If it's arched. 

1 clamp to pull the post against the form \\·hik the II'Ood 

J hot. To preH'nt denting or discoloring the post " ·ith 

lamp. place a small caul (a piece of \\·ood or leather) 

een the clamp ja\1· and the post. Force the t\\·ine loop 

er do"·n to secure the post in place. 

/folding lht /Hill ag111n 1/ lhr hmding.fimn zt·ith a loop o{ 
llt·ine. Thl' uJ!!in l'lld of' lht• /Hill (jiirlumfujllide rfm,·n ) 

il'(/1 ~~~!.(hl[r unrll'ni;:ed. 10 11 I<'I'IZif.l il'l/1 drirm hl'lll'l'l'll 
lht• j!01/ and rdainn on lhe.flom: '/ hejinl looj1 o/ ill·ine 

ll'ill hi' !Fii/Oi'edjilr !he ll'rond Jitill. t/ lhnt i1 one. 

l ~~ing a damJ! lo Jmllihl' po.1/ agai11.11 !he bmding.Jimn 

(no/ aiz,·r!l'l nne11atT} .. \ rill' the zt•ood a111l plaad 

bl'ill'l'l'n lhr dampjmt· and lhr po.1/. 

:\m,· limber and bend the second post. If necessarY. reset 

the clamp. In about an hour the bends should be set 1n·ll 

enough to tTmOI'l' am· clamps. Lca\'C· the t\\·ine loops in 

place .. \ ir dn· the posts. You " ·ill ktl0\1 the bends are set 

\\·hen the posts fitll loose fi·om the bending forms. " ·hich 

ma1· take se\Tral IHTks. depending on em·ironmcntal heat 
and humidir1·. 

CHOPPING THE SLAT MORTISES 

AND fiNISHING THE POSTS 

. \Iter shaping " ·ith a drawknife-. the fi·om posts hal'l' lwt' tl 

stacked to the side for air drying. Shan·d back posts arc 

steamed. bent . and air dried. \\'hen the post bends han· 

case hardened. YOU can mon· on to the next stage at this 

point. thne is no spring back when you rcmon· the posts 
from the bending limns. 

Choosing Right and Left Posts 
If the temperature has btTn modcrate and not particularly 

humid. posts should be aclequatch- air dried in fi1-e or six 
\\Tcks. You can cltT tTast· the \\·airing time to t\\·o or three 

\\·ccks b1· using some heat. 

You're nm1· reach- to chop slat mortises in the rear posts. 

prekr to chop mortises into octagonal section posts or 

t·n·n square posts " ·ith some chairs. Securing a round. bent 

post in an exact position to a " ·orkbench is much harder 
than \lurking \\·ith pmts that hal'l' llat surhces. l .al'l>ut and 

the actual mortising arc also casitT \\·ith a llat 'urhn·. 

Examine 1·our posts to spot matching pairs. If' 1·ou'rc making 

one chair. n>u should haw mack three posts to choose li·mn. 

The main considnation is matching cunl'S at tht· bend: sec­

ondaril~: match li>r thickness. Dilli.Tt'lllTs in thickness at \·ari­

ous sect ions can usualk lw adjustt·d \\·ith a spokeshm·t·. 

This is the time to dctcnnitll' right and kit n ·a r posts The 

side of a chair is clcsignatt·d !'rom a sitting position. or 
looking Ol'lT the back tm,·arcl the li·ont of the q·at. From 

this point on. \'llU must continualh- be a\\·are of' kit and 

right posts. cspccialh during boring and asscmbk Set the 

posts bottom-end do11n on the lloor. holding Otll' post " ·ith 

each hand. and look dmm their lengths as if' looking OHT 

the back of' a finished chair. l .ook liJr peculiarities that 

indicate if a post 1\'0uld be better as a kit or a right. Tr1· 

s\\·itch ing them bct\\·ecn your hands. \\'hen you\·e 

decided. pencil a large I. or R on the appropriate post 
ends. Designate left and right li·ont posts also. 

Marking and Chopping 
the Mortises 
On one post locate the llat surbcc " ·here , ·mt'll chop mor­

tises. (:\ s seen fi·mn abo\'l'. the mortises in a left post arc 

located on the flat to the right side of the post.) Stand the 

post and the cha ir st ick upright on the 1\'0rkbcnrh. or butt 

the lml'lT ends against a stop. such as a \\·all behind the 
\\·orkbcnch. Pencil t\1'0 cross lim·s onto the post at the 

exact height and spacing of the lmHT mortise, as sho\\'n 

on the chair stick. ' I(J locate the upper slat mortise. roll the 

chair stick 0\Tr the bend area of the post. so that the stick 

lies llat on the upper end of' the post. Pencil cross lines for 

tlw upper mortise onto the post. 

On the second post, aga in locale the correct flat be sure 

1·ou're making left and right posts, and mark as for the 
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lirst. Then hold the t11·o posts together. their li:et on the 
bench top. and check to sec that the mortise marks arc 
across fi·om each other. and that both mortise sets are 
located on the inner sick or each post. 

The tools mu 'II need are 

• \I onise chisel :l / I (j inch) 

• Butt 10r llat chisel about 1-1 / 'J. inches ,,·ide 

• Hammer or mallet I ~ I B oz. 

• Ruler 

• Tn· square 

• Sharp pencil not ,,·atcr soluble 

• 'J. bar ci<lmps 

The blade of the mortise chisel should be at least as clcep 
a-; it is ,,·ide. Your goal is to make the mortise the same 
,,·iclth as the chisel.. \ traclitionai .J apane-;t· mortise chisel is 
ideal. The butt chisel should be thin. so that it can extend 
easily into a :l/1 6-inch-,, ide monist· to a depth of 7 / B 
inch. Both chisels must be HT\ sharp. I also like using 
a.Japam·,e hammer designed liJr striking chisels. 

L'se t\\·o clamps to secure a post to Your ,,·orkbench. ,,·ith 
the llat to be mortised litcing up. Lsc the tn· squa re to 
make suiT that the relief is perpendicular to the bench top. 
.\ clju't 1)\· shimming. if twn·ssan·. ' I(> minimize , ·ibration. 
be 'iUIT that there is solid -;upport under each mortise area. 
Pencil in the sides or the mortises. locating the leading 
edge I / .J. inch li·om the arris of the rclieC Drm,· lighth. 
\I onise \\·idth is 3 / I() inch: \Uu·n· alrcack transfcrrcclthc 
length li·01n the chair stick. 

Starting lht mor/111' hr 1roring lht fJ tnrilrrl on/lint 
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Slat mortising is one or tlw more challenging and time con­
suming tasks in making a post-and-rung chair. The best 
,,·a\· to make these mortises. ,,·hich arc particulark narrm,· 
and deep. is to chop them out ,,·ith a chisel. Don't hutT\. 
,,·ith practin·. , ·ou'll get both a little litstcr and much neater. 

Begin bY outlining the mortise a rea ,,·ith the mortise and butt 
chisels. \\·hich prn ents libers ii·om tearing loose at the rim or 
the mortise. The initial outline docs not extend to the ends or 
the mortise. \\'ith the mortise chisel. you' ll prY against the 
ends of the mortise. causing an unsightk indcmation. You 'II 
chop the actual ends alicr nJu \ ·t· cxe<t\·atcd the ccmcr SLT­
tion or the mortise to depth. Set the mortise chisel about 
:l / I() inch inside one end of the mortise. ben· I being the 
mortise center. Lsc \·our hammer or mallet to hit the end of 
the chisel just once. Be sure to hit the chisel handle square 
on . Repeat at the othcr encl. Set the butt chisel on the side 
outline on the relief sick or the mortise. The llat side of the 
chisel should bee the n: lid: Relocate the ch isel to linish the 
side outlines .. \ n ideal mortise is an cn·n ,,·idth li·01n rim to 
bottom and pcrpcndicui<lr to the surlitn· and the bench top . 

~ 

Chopping a ,nit , qf m /.1 into lht• out/inn/ 1111 jitrl' ~t·ith thr morli ,r du11 1. 
had dmn1. 1/mwnt·r lz!!,hl{r. 

U Nming thr du·rk., ll'ilh lht j111ring rhi, l'f. l ·", hodr 
fm'llllrt' and a ,/il'llring (lkl'il'l'rl) ott. 

Set the mortise chisel at one L'ncl or the outlined m< 
L'st· the trY squan· to be sutT that the mortise chisel 
penclicular to the bench top ami parallel ,,·ith there 
H amnHT the end or the chisel handle hirh· lightly. I 

hamnH-r impact should bt· adequate. T,,·o hits are o 
C:arerulk lili the mortise chisel out or the 1\'00d- nl 
,,·igglc the chise l \\ith a sicln,·a\ ·s action . .-\gain plaeo 
monist· chisl'l into the mortise area. about 3/ 16 incl 
inside the pn·\·ious chop. Hold the chisel about .J.O d 
li'Om n-rtical. Be sure that the chi-;el is perpcndicula 
tht· bench top. Hammer the chisel once or t\rice. LiJ 
chisel up and out. Repeat the pron·-;, until \·ou get t• 
otlwr end. You nm' han· a ro11· or paniall~ · lifted ch 
inside the outlined mortise area. Remon· the chips t 
ning ,,·ith the monist· chisd. lwn·l clmm. Be especia 
carcli.d ,,·hen liliing chips 11hilc the mortise is shallov 

Rt·-outlitH' the mortise. this time hammcrinrr both ch 
. . b 

\\·nh more Ioree. Be sure that the butt chisel is perpe: 
lar. in , ·isual al ig·nment ,,·ith the try square. Take sevt 
more chopping p<ISSL's ,,·ith the mortise chisel. Clean 
mortise checks .sides using onh' hand pressure on th 
ch isel. and -;!icing HT\ thin ,,·akrs. Don't allmr then 
to 11·iclen . . \ s nJu chop ckept-r into the mortise, incre: 
the liltn· of nntr hammer blm,·s. These mortises mw 
at least :l / ~ inch deep: I prekr a 7 / H-inch depth if p 
blc. L'se the ruler to check depth. 

To chop the ends of the mortise. alier the center sect 
atli.dl clqHh. sctthe mortise chisel about 1/ 16 inch 
beyond the L'XC<t\ ·;nion encl. its lwn·l liiCing into thee: 
, ·ation. Hold till' chisd straight up and dmm. and hru 
it straight elm\ II to the bottom or the mortise. Tilt the 
chise l into the mortise to hn·ak ;1\\·ay the chip. Repeal 
process lllltil \'()U get to the end lines or the morti e. 

Clmning thr hoi/om o/ lhl' morti11· 

To lin ish. clean up the cxct\·ation ,,·ith the bun and m1 

tise chisels .. \ tidy mortise is a sign of careful crafting, I 
this slat mortise is not a glue joint: the slats \\'ill have th 
cornns lopped oil: so that tht·\· cannot hang up when f 
ted to the mort iscs. 



-·~r""'""is one of the more challengi ng and time con­

tasks in making a post-and-rung chair. The best 

make the e mortises. 11·hich arc particular!~- na1To11· 

deep, is to chop them out ll·ith a ch isel. Do n't hurry 

p ractice, you 'II get both a little (~ISler and much neater. 

by outlining the mortise area 11·ith the mortise a nd butt 

which p1T1·ems fibers lium tearing loose at the rim ol' 

The initial outline docs not extend to tht· ends ol' 

. \ \ 'ith the mortise chisel. IOLt'il pry aga inst the 

of the mortise. causing an unsightlY indentation . You'll 

the actual ends alter YOU \ ·c cxe<t\·atccl the ct' JlttT scc-

)f the mortise to depth . Set the mortise chisd about 

inch inside one end ol' the mortise. hnrl l~tcing the 

ise center. l 'se , ·our hammer or mallet to hit the end ol' 

hisel just once. Be sure to hit the chisel handle sq uare 

~epeat at the othn encl. Set the butt ch isel on the sick 

1e on the relief sick ol' the mortise. The llat side ol' the 

I should litcc the relic[ Relocate the chisel to finish the 

) urlinc> . . \ n ideal mortise is an en·n ,,·iclth lium rim to 

llll and perpendicular to the s url~tet' and the bench top . 

~ing a 1erie1 qf rut> into the outlined .>urji1a l<·ith lhl' n1orti'' ,.hi11/. 

dou'Tl. Hammer IL:~tht(r. 

Cleaning the d!l'lk., ll·ith the paring rhi1d. l ·,r hodr 

Jmlllll'l' and a ,hmring l ,kn,·t'd) mi. 

Set the mortise chisel at one end ol' the outlined mortise. 

L se the tn· squa re to be suJT that the mortise chisel is pn­

penclicular to the bench top and parallel 11·ith the relief: 

H ammer the end ol' the chisel h<111clle f~tirk lightk Om· 

hammer impact should be adequate. T11·o hits arc okaY. 

C:ardi.dh· lilt the mortise chisel out ol' the 1mocl nen-r 

11·iggk the chisel 11·it h a side11·ays act ion .. \ ga in place t ht· 

mortise chisel into the mortise a rea. about :11 I (i inch 

inside the prn ious chop. H o ld the chise l about +0 ckgnTs 

fi·mn n-rtical. Be suJT that tiH' chisel is perpendicular to 

the bench top. Hammer the chisel once or tll·in·. Li lt the 

chisel up and out. Repeat til(' process until You get to the 

other encl . You 11011· han· a ro11· ol' partial!~- lilted chips 

inside the outlined mortise area. Remon· the chips h>· itT­
ning 11 ith the mortise chisel. hen· I dmm. Be cspccia lh· 

carcl'u ill·hcn lilting ch ips 11·hik the mortise is shallo11. 

Rt·-outline the mortise. this time hammering both ch isels 

11·ith more I(JJH'. Be sure that the butt chisel is pnpcnclicu­

lar. in 1·isual a lignment 11·ith the tn· square. Take sen-ra l 

more chopping passes 11·ith the mortise chisel. Clean the 

mortise checks sides using onk hand pressure on the butt 

chisel. and slicing \ 'l' IY thin ll·;d(-rs. Don't all011· the mortise 

to 11·iclen .. \ s lUll chop deeper into the mortise. increase 

the Ioree ol' HJur hammn blo11·s. These mortises must be 

at least :1/ + inch deep: I prd(-r a 7 / H-inch depth il' possi­

ble. l 'se the ruler to check depth. 

To chop the ends ol' the mortise. alter the ct' Jltcr section is 

at li.dl depth . set the mortise chisel about I I I (i inch 

benmd the cxc;l\·ation end. its ben·! l ~tcing into the exca­

, ·ation . H old the chisel o-traight up and dm,·n. and hamnl('r 

it straight dmm to the bottom ol' the mortise. Tilt the 

chisel into the mortise to break <lll·ay the chip. Repeat this 

process until nJu get to the end lim·s ol' the mortise. 

Umning thl' bollom 1!/ the morti.11· 

To finish. clean up the exe<t\·ation 11·ith the butt and mor­

tise chisels .. \ tich· mortise is a sign of ca reful craft ing. hut 

this slat mortise is not a glue joim: the slats 11·ill han· their 

corners lopped oiL so that thn· cannot hang up 11'i1l'n lit­

ted to the mort iscs. 

Finishing the Posts 
Rounding the octagonal posts is a simple operation. mostlY 

spokes han' work. ;\l ake sure that the paired posts arc rcla­

tiH·k L'n·n in thickness. especially at the ends. 

If' the rim or a mortise is sligh tly crumpled, vou can usu­

al!~- shan· oil' enough 11·ood to leaw· a new, clean rim. 

\\'hen sha,·ing opposite the mortises, be cardi.d not to take 

oil' too much II'Ood; it's possible to shm-e through the 11·ood 

into the bottom ol' a mortise. 

FINISHING THE RUNGS 

AND FORMING TENONS 

.\ t this Stage \'OUr run gs should be the cqui1·alell! of' kiln 

dried (in moistun· contt'Jll. about (i pnccnt). Look O\Tr the 

rungs in preparation I(Jr sa11·ing them to final length. The 

rungs 11·ill han· changed shape so mt'll·hat during drYing. 

Green rungs that You shan·d to a unii(Jrm onagon in sec­

tion arc no11· conspicuouslY elongated. You ca n easilY see 

that the dimension in the ra1· plane is greater than the 

dime nsion parallel to the gnll,·th rings. In addition to 

shrinkage. some rungs that YOU shan·d straight ma1· no11· 

halT some length11·isc cu JYature. ' I(Jss out banana-cuJYed 

rungs. but a slight amount or CU!Yature is oka\·. Rungs 

sha1·cd less th a n :11 -~ inc h across at the ends mm· no11· be 

qu ite close to the .)/H- inch tenon d iameter. or t'H'n smaller. 

Sawing the Rungs 
Look through the rungs to sclcn the best three long fiunt 

rungs and nine short rungs I(Jr the side and rear panels. 

Choose the ends 11·ith the squarest and cleanest sa11· cuts. 

On rungs 1d1t' rc both ends arc rough. usc a dm·ctai l sa11· to 

make a square-cu t nell· end. If' the IITathcr is humid. keep 

th e rungs in the ki ln or othn dn· t•m·iroJtnll' lll (a plastic 

bag 11·orks), except when 1uu 're \\ 'Oiling o n them. 

Butt the good end or tilt' three long ii·unt rungs as a group 

aga inst something straight. such as a piece or 11·ood or the 

mdl behind your 11·orklll'nch. l 'sc the chair stick to lighth 

pencil mark the li·om-rung !t-ngth Oil each . Butt the set or 

short rungs in the same 11·a1·. and mark the il'ngth on the 

t11·o outside rungs. LaY a straightcdg·L' across the marks and 

pencil length marks across the se t. L sc a doiTtai l sa11· to 

cut a ll rungs to length. 

Spokeshaving Tenons 
Sizing the tenons accuratch is a critical step in making a 

post-and-rung cha ir. You 11·ill i(Jrm tenons that arc actually 

a bit mTrsized and pound them into the post mortises. 

Rung tenons I(Jr this ladder-back chair require no special 

tenon-making tools thn·'rc made b1· spokeshm·ing and 

sanding. Other litstcr and more accurate tenon-cutting 

S\·stems require spec ia l tools or a lathe (see the sidebar 

·: \lt crnatc ' l(·non- :\l ak ing ' i(JO!s and l\lethods"). 
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Hlterndte Tenon-ffidkin~ Tool~ dnd ffiethod~ 
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. I 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 

Br ian 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 l ·,ing a filug-and-it'11011 mila 

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 rest s 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. 

Turned tenons. Of course, chair rungs shaped on a lathe use turned tenons, but shaved rungs can also be chucked 

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
nique for turning 
tenons, see the section 
on Windsor leg stretch­
ers in Chapter 9) 

l ·\ing lht' /Jog$!.' tenonjiJnntr 

·----· 

Spo keshan·d tenons han· no shou lder the tenon at 

end of a rung is basicalk an extension of the rung­

style th a t makes f(J r a strong rung. as forces are evenl 

distributed thro ug ho ut the piece. Yotdl be 11·orking" 

nine 11·ell-dried octagonal side and rear rungs that yo 

trimmed to 1 -~ inches on-rail and three fi·ont rungs 

trimmed to I 7 incht·s. 

The too ls ~uu"ll need arc 

• Sharp spokeshan· 

• C:o a rse fi lc 

• Sho p-made sizing ga uge 

• Rat-tail rasp 

• Soli pencil 

• Strip of clo th-backed. I :.?0-grit sandpaper, 

I IJ\ · H inches 

• Dial gauge ca lipers opt io nal. but highly 
rn·onlmeiJclcd 

The si/.ing ga uge 

should be about :)/H 
bv :.! IJ\· () inches: 

make it lium am· 

drv hard11·oocl (see 

fig. (i. 1.) . Bore thnT 

.) I H-inch-diameter 

ho les in tlw ga ugt· 

using the sa me 

ch·ill ancl bit 1ou"ll 

F IG. 6 .15. Tenon-sizing gauge and 
view. Note the hour-glass shape of 

usc l(>r the m ortises. Label the holes 1-3 on both ide 

ga ug·c. In hole # I: \l od it\- the hole 11·ith a chamfer 

both rims: usc the rat-tail rasp to shape an hourglass 

bt1·ing the origina l .J/H-inch diameter in the mujse,ctJc,d 

the hole : smudge the illlwr surt:ICc 11·ith a soft pencil. 

corner of the ga uge block. sa11· a notch II I 16 inch 
about I I+ inch 11 ick. 

The ten o ning process is combined 11·ith fin al 

cleanup of the octagonal rungs. Yo u'll do a ll the 

sha1·ing ho rse. rounding and te no ning one rung at a 

RenwmbtT to keep the runp;s vou'rc not using in a 

bag or in the kiln. 

First. check the 

ends of the rung 
llith tht• 11 / l(i­

inch no tch ga uge. 

Shan· the rung to 

11 / l(i inch. On the 

g rmnh-ring plane. rung ends that han· dried very 

.)/H inc h in sect io n arc all rig ht as long as the 

exceeds .)/H inch (lig. 6.1() . 

. \ti er c hecking the octagonal rung lo r size and 

dimntsions as needed. 1·ou arc ready to round it- all 



h dlld method~ 
ns, but others find the technique takes too much 

a lternate methods to choose from. 

around an oversized blank. The tenon will always 

ere designed for use with a bit brace. Most cut 

. cut Of these, A A Woods hollow augers, which 

ly adjustable, and the cutter can be fine-tuned to 

can find antique hollow augers at used-tool deal-

~ ·,ing a plug-and-tmon mllrr 

·n rests within two wooden ways (like a simple lathe 

:ated at the height of the center also rests on the 

ace outboard from the ways. The inner end of the 

in the ends of the rung. 

1ed tenons, but shaved rungs can also be chucked 

•St any lathe is adequate; I've turned many tenons 

any diameter or length. Also, sharp tools and good 

ecessary for a really good joint Turning is also the ·----· 

Spo kcsha1·cd te no ns han· no sho ulder th e te non a t the 

e nd or a rung is basica lh- a n ex tensio n or th e ru ng a 

s t~·le th a t m a kes f(J r a stro ng ru ng, as f(Jrces arc C\ ·e nl~ · 

clistributccl th roug ho ut th e piece. Yo u ' ll be 11-orking ,,·ith 

nin e ,,·e ll-d ried octagona l side a nd rea r rungs tha t 1·o u \ ·c 

trimmed to I-+ inches o1·e ra ll a nd three fi ·ont rungs 

trimmed to I 7 inches. 

• Sharp spo kcshan· 

• C oa rse file 

• Shop-ma de sizing ga uge 

• Ra t- ta il rasp 

• Soli pe ncil 

• Strip or cloth-hacked . I :20-g rit sanclpapl'L 

I /)1· B inches 

• Dia l ga uge ca lipers o ptio na l. hut highh­

rtTommett ded 

The si/. ing ga uge 

sho uld /)l· a bo ut 3/B 

b1· :2 b1 (j inclll's: 

m a ke it fi ·om a n1· 

ci tY ha rci ii OOci 'ilT 

lig. li . I j . Bo re thnT 

.) I B-it JC h-d ia nw ter 

holes in tlw ga uge 

using th e sa me 

d rill a nd h it Hlu'll 

~~~~ " ~ 

a e G Gd 
'" " 2 • 3 

b I j ~ I :: i # 21 :#3: 
NOTE. HOUR·6l.ASS SHAPE OF f'f- I HOLE 

FIG. 6.15. Tenon-sizing gauge and section 

view. Note the hour-glass shape of #1 hole. 

usc f(J r the mo rtises. La bel the ho les I<) on both sides o f' the 

ga uge. In hole # I : .\l odil\ the hole 11ith a cha m k r a ro und 

bo th rims: usc the ra t-tail rasp to sha pe a n ho urglass sect io n. 

lea1·ing the o rig·inal .i/B-inch ci ia mt'ttT in the midsect io n o r 

th e hole: smudge the inner surfiKc ll'ith a soli pencil. On o ne 

cornn o r the ga uge bloc k. sa \\ ' a notch I I I I (j inch long· bl· 

a bo ut I I-+ inch 11·icic. 

The te no ning process is combined ,,·ith fina l round ing a nd 

cleanup o l' the oc tago na l rungs. Yo u'll d o a ll th e 11·o rk at a 

shm·ing ho rse. round ing a nd te no ning o ne rung a t a time. 

Rem e mbe r to kee p th e rungs , ·o u 'rc no t usin g in a plas tic 

bag o r in the kiln . 

First. chec k the 

e nds o l' th e rung 

11ith th e II I I li­

inch no tch ga uge. 

Shan· th e rung to 

I I I I li in ch . On th e 

FIG . 6 .16. Typical 
rung end after drying. 

Shave shaded areas 
to a cross section of 
11 / 16 inch. 

g rm nh-ring pl a ne. rung ends th a t han· d ried \'l' t'\' c lose to 

.1/B inch in sect io n a rc a ll rig ht as lo ng as th e dinll'n sio n 

exceeds 5/B inch (lig. li. I G) . 

. \ It e r chec king th e oc tagona l run g fi:J r size a nd res ha1·ing 

di m c n -; io ns as needed . \ 'O U a rc rcad1· to roun d it a ll . . 

-;po kcs han · 11·ork. Ro unding is stra ig htf(H'\I·a rd . since YO U 

han· nea t. octagona l r ungs. The rung dim e nsio n at this 

stage is a bo ut I I I 16 in ch li -om e nd to e nd . 

lk ca re ful to m·o id OHTsha1·ing the midsectio n o r th e rung. 

I r a nn hing. lean· the midsec tio n slig htl y la rge r tha n the 

L'nck .\1 -;o ta kt• Care tO a1·o ici ·'penc il po inting" the ends o r 

th l' ru ngs. th e resul t o r putting tOO much press ure O il th e 

spokes han· at the e nd or each pass. Yo u ca n m-o id this bY 

skc11 ing the spokt·s han· a nd bY lifting the spo kes han- j ust 

slig hth- tm1a rd the end o r each pass. TiJ m·o id m a king tin~ · 

nic ks o n th e rung sur li tn· ("cl inging''), rdi: r to the side ba r 

"Spo kes han· ' l(·ci miq ues" t·a rl ier in this cha pter. (D ing ing 

o licn isn' t 1·isihlc until YO U look a t a rung in low-a ng le 

lig ht. Sto p spo kcs hm·ing 11·he n the ru ng is ro und. 

The next step is filing a cha mli: r o n eac h e nd o r th e rung. 

·I (J m a ke a neat c ha m k r. ro ll the rung on your lap ,,·ith 

o tt c han d . 11·hile ho lding th e lil t· at an a ngle anT the end 

o r th e rung. I roll th e run g tO\I·a rcl lll\ 'Sl'if' \\'hi le sim ulta ne­

o us/\- liling f(J nl·ard 11 ith IllY ot her ha nd. T h is ma kes a 

neat. l'H'n cha ml i: r. The e nd o r thl' cha m k r shou ld be just 

under 5/B inch in cliam ~· t er ~)/ I (j inch is pcrfi:ct . 

1-i'/ing 11 nanm, · rhmnjl'l arouud tl11 mr/, oj' lht rung Rolltl11 mng on_ro111 

l.mr lmtwd thejilt 111_1'111/ 'imullrlllllltillr Ill/lit tlujilrjim,wd. 

{ ·,ing holt #I on lht• lt'llon -,i:::il(!!, gaugf . . \lilt' \lllllll l!nmn of' pencil 

gmj1hilt on tlu ntl(!!, luj.;h j111in!l. 
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Pre~s and rotate the end of' the rung again~t the hour­
glassed #I hole on the siz ing ga uge. The pencil smudges in 
the hole ,,·ill lean' traces on high poims around the circum­
li..TL'IlCL' or the rung. Continue IJ\· spokesha\·ing the rung in 
these high areas. The smudges at the ends indicatt· high 
areas that extend part\\.a\· along the length of' the rung. I 
Periodical h-. repeat the smudge test at hole #I. Be careful 
to anJid pencil poiming the end. Stop spokcshm·ingjust 
bd(Jre the rung can pass through tlH' first hole. 

Sanding Tenons 

Sanding ll'ilh I :.!0-gril doth -barked 'andjHlj)('ljinjinaltmun 1i::ing 

Final sizing is done ,,·ith the sandpaper strip. Secure the 
rung in the shm·ing-horsc j<m·. H old the sa ndpaper ,,·ith 
thumb and first finger or each hand. \\'ith the sandpaper 
looped 0\"l'r the tenon end or the rung. \ \ 'ork the sandpa­
per up and do\\11. cxacth-like polishing a shoe .. \ gain. takt· 
care no t to pencil point the rung encl. Rotate the rung. so 
that , ·o u sand the fi.dl tenon circumkrcnce. 

The critical dimension is the ray plane. The rungs ''ill be 
oriented ,,·ith ra\·s n-rtical in the post mortise. (Bearing 
f(Jrces on the assembled rung arc almost exclusin·h- on the 
upper and IO\HT surf:tces or the tenon. StructurallY it 
doesn't matter if' the dimension in the gro\\·th-ring plane is 
·dighth- undersized. 

. \ fin sanding. try fitting the tenon imo hole #'2. Rotate and 
press the rung against the hole, but ,,·ithout excessiH' pres­
sure. I r necessaiY. rdile the end chamf(-r so that the rung 
begins to entn the hole. You can pencil smudge the interior 
or #'2. or look for burnish marks li'OIIl the test fit. Continue 
to sand as ncn·ssan~ until You get a snug fit into hole #'2. It 
should not be necessarY to push the tenon more than I 1'2 
inch imo the hole if' the tenon isn't pencil pointed. Lse 
hole #'2 to finish sizing the first six rungs. Then usc hok #:1 
for test fitting the second batch or tenons. 

You can also measure tenon diaml'ln at clifTt.' rent points 
,,·ith a dial gauge. The objcctin· is to haH' tenons that arc 
.0 I inch larger than the mortise, that is . .6:1.) inch. 
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(.hl'l'king tmon diameln ll'ilh a nwrhini,(, dial gaugt 

!-;.eep Your finished rungs in a dosed plastic bag until 
asse mbh-. You don't ,,·ant the carcfidh- sized tenons to 

L'nlarge lA picking up atmospheric humiditY. 

BORING POST MORTISES 
Lntil nm,·. , ·ou\·c been making pans. If' anuhing \\"l' nt 
\\Tong. \"OU could casih· start OHT " ·ith another piece of' 
,,·ood. That's about to change. because You arc nm,· n·ady 
to begin boring mortises in till' posts. :-.I onis ing requires 
careful ,,·ork and Illl'thodical procedures. It is eas\· to mix 
up parts. so that HJU find \"OU.H' bored a mortise at the 
\\TOng angle. 01" l'\"l'Il in the \\TOng side of' a post. 

This chair requires boring l\\Tlll~ ·-four mortises. Since the 
posts and rungs arc not perf(·nh- straight. , ·ou can't expect 
to make enT\. boring pcrf('ct tht-rc ·s nothing in the chair 
that is rcalh- accurate or dependable to measure against. 
The best \·ou can hope f(Jr is to keep errors to a minimum 
and hope theY cancel each other out. 

You greatlY impron· the chances for getting \·our chair 
assembled suceessfi.dh- if' , ·ou can ,·isualizc the chair lannll. 
From fiunt and side , ·in,·s. the borings for this chair fi ·< tllH' 
arc all 90-dcgrec right angles. From abm·e. the chair 
fi·anw is a trapezoid. The fi·01 a and rear rungs arc parallel. 
The side rungs connTge s\·mmetricalh- tm,·ard the rear Sl ' l ' 

fig. 6.1 . . \ clear understanding or these trapezoid angles is 
HJur best insurance against mistakes. (In case \·ou don't 
rcmL·mber basic geometrY. an acute angle is less than 90 
degrees. and an obtuse angle is more than 90 degrees; 
,,·hen acute and obtuse angles add up to 180 degrees a 
straight line the\· are complementan· to each other.) 
Because the fi·ont and rear rungs arc parallel. the acute and 
obtuse angles arc complementarY. The junction of' the fi ·ont 
and side rungs forms an acute angle of' R'2 degrees. The 
sick and rear rungs f(Jrm an obtuse angle or 98 degrees. 

.\ nother design consideration. jJ0.1ljlare. greatlY enhances 
the chair's appearance and ,,·idens the slat area. ,,·hich 
means the backrest is more comf(mable (fig. 6.17). Post 
llare results ,,·hen the rear posts arc rotated; the bend in the 

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 

P05T !30RIN6 FIXTURES 1 /IN>KE. TWO 

WINDSWEPT FVJ 

F IG. 6.19. Horiz 
post boring fixtl 
make two. 

I,_.,----IB" ---~ 

::;nr~· ....... , _::;=~ ;;;;='3=3;i=a";;;m;;;;"'-:y;. z.~· 

tl _jj-V 
L---------------~~l~· 

FIG. 6.20. Post-flare fixtures, used to check or determine; 
rotation of rear posts-dimensions can be varied. 



•tg /man dimne/a ,,·ith a ntarhini,l·, dial gaug1 

• Your finished rungs in a closed plastic bag until 

1bh-. You don't ,,·ant the carefullY sized tenons to 

e;e b1· picking up atmospheric humidit1·. 

IRING POST MORTISES 
11011·. 1·ou\·e been making pans. If am·thing " ·ent 

g. YOU cou ld casiil' stan Ol'lT " ·ith anothn pinT or 

I. That's about to change. because HlU arc 11011· reach­

gin boring mortises in the posts. :\I onising n·quircs 

ul \\'Ork and methodical procedures. It is t'aS\' to mix 

arts. so that 1·ou lind \"ClU \·e bored a mortise at the 

tg angie. Or l'H'n in the \\TOng side of a post. 

chair requires boring tl\'l'lltl·-lour mortises. Since the 

. and rungs are not perknil' straight. 1·ou can't t'XjltTl 

ake e1·cry boring perl'cn there's nothing in the chair 

is realil' accurate or dependable to measure against. 

best you can hope lor is to keep errors to a minimum 

hope they cancel each other out. 

greatil' impro1-e the chances lor gcning your chair 

nbled successfully if you can 1·isualize the chair la1out. 

1 from and side , ·ie\\'s, the borings for this chair li·anH' 

Jl 90-degree (right) angles. From abono, the chair 

e is a trapezoid. The front and rear rungs arc parallel. 

side rungs com·erge symmetricalil' tm,·ard the rear see 

,_] . .-\clear understanding or these trapezoid angles is 

best insurance against mistakes. (In case you don't 

~mber basic gcomctr>: an acute angle is less than 90 

ees. and an obtuse angle is more than 90 degrees; 

1 acute and obtuse angles add up to I HO degrees a 

5ht line they are complementarY to each other. ) 

tuse the front and rear rungs are parallel. the acute and 

se angles are complementary. The junction ol' the li·ont 

ide rungs forms an acute angle of 82 degrees. The 

and rear rungs form an obtuse angle or 9H degnTs. 

ther design considnation. jJO.Iljlare. greatly enhances 

·hair's appeara nce and \\·idcns the slat area. ,,·hich 

ns the backrest is more comfortable (f ig. <i. I 7). Post 

results \\·hen the rear posts arc rotated: the bend in the 

FIG. 6 .1 7. The effects of rear-post flare 

FIG. 6 .1 8. The potty 
seat, used as a guide 
for boring front and 
rear posts 

I'OST E!ORIN6 FtXTI.RES 1 MI>I<E TWO 

vVINDSWEPT FLAIR 

FIG. 6 .1 9. Horizontal 
post boring fixtures­
make two. 

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 or each post to s\\·ing out­

,,·ards to the left or right. \\'hile the pcrl<.·n amou!ll ol' flare 

is a subjectin· decision (a). posts \\'ith too linle flare create a 

Ycry plain- looking. narro\\' backrest (b) . Too much flare 

forces the connecting slats to take so much cu1Yatur-c that 

the backrest has no co man ll'ith the sitter's back (c) . In all 

cases. the flare ol' the rear posts must be symmetrical: \\·hen 

it's not. the result is a "1\'inds\\-ept" chair that looks as if a 

gale had t\\·istcd the back section to one side (d). 

You comrol post flare by the angles at 11·hich you bore the 

rung mortises. ,,·hich must be correct relati1·e to the plane 

formed b1· dw slat relicr To deal ,,·ith this chairmaking 

challenge. I designed the "pottl· scat." \\'hich mimics a 

plan 1 in,· ol' the chair fig. G. I R. The diagonal cut across 

the acute W!-degree li·on t corner docs not represent a par­

ticular angle. The rornn is rut ;m·a\' so that you can place 

a post in alignmerll ,,·ith the li·ont and side rungs. The 

diagonal cut at the obtuse rTar corner represents the flare 

plane or tlw bent rear posts. 

The tools Hlu·ll need an· 

• Bit br<ttT \\'ith uninTsal chuck 

• 5/B-inch pm,·nborc bit or .)/H- inch I(Jrstnn. 

or spiral auger ,,·ith lead scrn,· shortened 

• 12-inch bit extension (l<>r the pm,·nbore 

• :l line len·ls 

• \\'orkl)('nch ,,·ith liunt 1·isc 

rt'COmmcnclcd. but not lH'Cl'SSal'\· 

• 12-inch ruler 

• Combination square 

• I ,addn-back chair stick 

• Pencil (rrot \\·atn soluble) 

• .\I asking or electrical tape 

• Shop-made pott\· scat 

• Shop-mack horiJ:ontal boring lixturT 

• Shop-mack post-flare angle lixwrc 

:\l ake the potty scat lium a I by I 0 or a piece of pi>·"uod 

1/2 to :l/+ inch thick. T ape t\\·o line ln·e ls to the !eli side­

rung sect ion. To locate the inner line ln·e l. a critical place­

ment. rest the poll\' seat on edge on a le\'C·lcd table; locate 

the inner line InTI along the curYed inside cutout at the 

spot \\·here it reads ln·ci. 

.\l ake the l\\'0 units or the horizontal boring fixture li·om a 

2 b1· 6 see fig. li . 19). Dimensions arc not critical. 

.\l ake the post-flare angle fixture from t\\'0 I by +s. 18 

inches long (sec fig. G.20). The wnical notches I :-l -3 /8 

inches Oil center duplicate the spacing of the rear posts. 



Boring the Front Posts 
. \II rung mortises for this chair arc .) / B inch in diameter. 
:\ lortises for shm·ed and sanded ll'llOllS arc I inch deep. I r 
you're using a difltTent tenoning method that creates a 
shoulder, make the monist· 1-1 I I (j inch deep. \ You'll stan 
by boring side-panel rung mortises in the li·ont posts. 
You \ ·c a! reach- determined kit and right f(Jr these posts. ) 

CENTER OF SEAT 

FRONT POST 

[!,CENTER. OF MASS 

FIG. 6 .21 . Determining the orientation for boring rung mortises 
in the front posts 

Set the pott\· scat on a lo\1· horizontal surl;tcc. such as your 
shm·ing-horse bench. Stand the right li·ont post in the cor­
responding corner notch of' the poll\' scat sec fig. G.21 . 
Orient the post so that the right sick or the poll\' scat is 
dircncdtO\I"ardthc centn or mass or the post. The post 
r<t\ 'S should be directed lO\I·ard the approximate Cellll'J' of' 
the scat area. If' poss ible. orient the gro\\'th rings so that 
the\· f(J rm a pattnn that is COIH'l'lltric \\·ith the scat plan. 
although this is a secondan· and purck \·isual considera­
tion. Pencil a nTtical lcngtll\\·isc linL' on the post in line 
\\·ith the right panel side of' the pOll\. Sl'<ll this \\·ill sern· 

I >lwling lht ngh!.Ji"onl lrg a/ i/1 mrrnponrling jl!l,ilion on lhr jlollr ll'fll. 

lining uj1 lht pmrilrrllinr lt'ilh lhr jlollr Ita(, r(!!,hl ,irft· 
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as a general orientation line \l·hcn \'OU position the post in 
the horizontal boring fixture . 

Hold the fi ·ont post n-rticalk on the \l·orkbcnch. along ,,·ith 
the chair stick . Transkr the chair-stick tangem lines to the 
post. crossing the n-rtical oricmation line made \\·ith the 
poll\' scat. Dra\1· small circles on the post just a bon· the tan­
gent lines. (. \ t Coumn· \ \ 'orkshops \\·e dra\1 smi ling fitces in 
the circles to represent chair- boring gods. reminders to bore 
side-rung mortises abon· the tangent lines.) 

Sl·t the horizomal boring fixture in the lium 1·ise of' the 
1\"CJrkbench. Place the liunt post in the horizontal notches. 
\\ 'ith the middle circle cTnteJTd in the fixture. It 's not ncc­
essat'\' to position the posts exank horizontal: an en·ball 
estimate is close enough. Close the 1·isc. but not tighth-. 
Rotate the post so that the kngth\\·ise orientation line is 
n ·ntLTl'd on the post \\·hen , ·ic\\Td li·om the boring posi­
tion . . hial positioning li.Jr boring the li·ont-post side rungs 
is onk approximate. Tighten the 1·ise ja\\·s to secure the 
fixture and post. You ma1· \\·ant to reposition the height of' 
the se tup to suit \·our height and personal boring position. 

For boring mortises in this t\-pc of' chair. m\ prckrrcd bor­
ing rig COnsists of' a bit brace. 12-inch spade-bit eXll'llSiOll. 
and .) / H-inch po\\erborc bit. I tape a line len·! to the 
l'Xlension. The extension helps to make f'rcchand boring 
more accurate b\· exaggerating am· 1·ariations in align­
mclll. Fo r a depth gauge. I put a str ip of' masking tape 
inch behind the bit's culler. 

To usc the spade-bit extension. the bit brace must han' 
uninTsal-t1-pc ja\\·s see Chapter 2 . The brace-turned bit 
is hst enough for nonproduction IHJrk. if' it is sharp. 

Positioning the drill bit 011 the horizontal post is one or the 
critical steps in making the chair. You'll be boring a l­
inch-deep . .)/B-inch-dianH'tcr hole in a 1-3/B-inch-diame­
llT post this lean·s onlY 3/B-inch clearance on the sicks 
a nd bottom of' the mortise .. \ small error can lind 1·o u bor­
ing through the post or ,,·ith misaligned rungs. Because 
\ 'OU arc boring into a rounded suri;HT. 1·ou need to posi­
tion \·ourself' so that HJLII' sighting en' is ln-cl \\·ith the post. 

This step is so , ·ita!. I'm going to explain in detail the 
sighting procedure that l'n· I(JLtnd \\·orks best tTnTst· the 
directions if' \'Ou're not right-handed. Position \'Ourself' 
,,·ith \·our left knee on the floor. , ·our right foot flat on the 
floor. and \'OUr right knee in a line direct'>' abon· \Our 
right f(Jol. Your right elbm1· rests on your right knee. Your 
right f(Jrcarm. \\·hich holds the bit brace. is \ 'tTtical. For 
f'unhn stab ilitl; hold the bit brace \1 ith the crank hanging 
do\\·n\\·a rds. 

:\o\1·. \\·ith \·our left hand. position the boring bit so that 
the bit edge lines up \\"ith the tangent line or the Cl'lll('J' 
circle or chair-boring god . l .ightly press the bit center 
point into the post. .\ c\just the bit brace so that the line 
InTI reads horizontal. \\ 'ith \·our right eye in line \\'ith the 
shalt of the bit and extension the shaft \\·ill look lc\·el). 
look at the bit in relationship to the horizontal post. It 

Cmlning !he boring hi!. Th i., bo1r jllllilion /IIIII _)'Our sighting ryt in 
lhr lrrel bit ,fwji. 

should be cemctTd on the post. If' it isn't. reposition 
HTtically on the post \\·ith \·our left hand. Be sure to 
cotTl'ctk oriented \\'ith the tangent line. \\'hen the 
cclllctTd. push the bit's center point into the wood 
a \\Til-defined center mark. You can 110\1' 
the remer mark \\·ill hold \·our place. 

From a standing position. se t the bit point into the 
mark and lind a comlonabk place on your pelvis to 
the bit-brace knob. H old the knob in place with 

hand . . \ djust the shaft nTtically so that the line level 
horizontal 1uu mm· need to change the location of 
bran· knob on >·our hip. Or HJU Ill<!\ ' need to 
the boring fixture higher or IO\\'l'r in the \·ise jaw. 
making am· adjustments. recheck the line level. 

The mortise borings lor this chair arc all at right 

the length of' the post. Since the pos t isn't real ly 
\\ '(' \\'ill sight orr the ncar hcc of the boring fi-xture 

G.22). Place \'Our combination square against both 
or the boring fixture. \\ 'ith the mm·able right angle 
tioned to one side or the boring bit and exten ion 
Adjust the bit extension parallel \\·ith the right angle. 
helpf'ul to han· an assistant to help \\'ith this 
l .ines on the II"Orkbench or floor running 

the li·OJ ll edge of the IHJrkbcnch arc also useful 
aids. (These lines can be strips of' masking tape or 
dra\\· them Oil a piece or ca rdboard. Once you're in 
tion. hold the brace knob against your hip with your 
hand and turn the brace crank ,,·ith your right- keep 
eye on the line ie1·el as I'OU tum . and recheck for 
dicular a lignment. 

\\ 'hen \'OU begin boring. \\·astc chips \\·ill be ejected by tl 
bit. Once the hole is about 1/2 inch deep, chips may no 
automaticalh- t:jcct. since this bit docs not have a piral c 
auger. \\ 'hen chips stop flo\\·ing out. you must remove th 
or thL·\· \\·illjam in the hole. The simplest way is to conti 
turning the brace clock\,·ise. at the same time backing of 
pressure on the bit. \\'hen \·ou sec the back of the cutter 
head, push formtrd again to continue boring. You'll prot 
bly need to clear the hole t\\·icc lor each boring. 



orientation line when you position the post in 

boring fLxture. 

front po t \'ertically on the " ·orkbench. a long ,,-ith 

tick. Tran fer the chair-stick tangent lim·s to the 

the vertical orientat ion line made 11·irh the 

at. Draw mall circles on the post just a bon· the tan­

(At Country \\'orkshops ll"t' dntll smiling f;tCTS in 

to represem chair- boring gods. reminders to bore 

mortises abm·e the tangent lines. 

horizontal boring fixwre in the fi·om 1·ise of" the 

. Place the fi·om post in the horizomal notches. 

middle c ircle celllered in the fixwre. It ·s not nee-

to position the posts exacth- horizomal: an eYeball 

are is dose enough. Close the 1·ise. but not tightlY. 

:e the post so that the length11·ise oricmation lim· is 

red on the post ,,·hen 1·ie,,·ed fi·om the boring posi­

:\.xial positioning for bo ring the fi ·om-post side rungs 

y approximate. Tighten the 1·ise ja\\·s to secure the 

e and post. You ma1· \\·ant to reposition the lwig·hr of" 

·tup to suit HJur height and personal boring position. 

oring mortises in thi-; li"!Jl' of" chair. m~· prdi: rred bor-

2; consi•il' of" a bit brace. 12-inch spade-bit extension. 

/8-inch po,,crbore bit. I tape a line InTI to the 

sion. The exte nsion hdps to make fi ·n·hand boring 

accurate bY exaggerating am· 1·ariations in align-

. For a depth gauge. I put a strip of" masking tape 

:whind the bit's cutter. 

.e the spade-bit exte nsion. the bit brace must han· 

rsal-t1·pe ja\\·s sec Chapter 2 . The brace-turned bit 

_ enough lor nonproduction \\·ork. if" it is sharp. 

onin~ the drill bit on the horizomal post is one of" the 

al steps in making the chair. You'll be boring a !­

deep . .J/8-inch-diameter hole in a 1-3/8-inch-diame­

)St this lean·s only 3/8-inch clearance on the sides 

Jot tom of the mortise .. \ small error can find you bor-

1fough the post or " ·ith misaligned rungs. Because 

tre boring into a rounded surface. you need to posi­

:ourself so that your sighting eye is len·! " ·ith the post. 

step is so 1·iral. I' m going to explain in deta il the 

ng procedure that 1\·e found ,,·orks best ITHTse the 

tions if You're not right-handed. Position , -ourself" 

your left knee on the floor. ~ ·our right fi:Jo t flat on the 

and your right knee in a line directh- abOH' \"CJur 

foot. Your right elbo\\· rests on ,-our right knee. Your 

forearm. whi ch holds the bit brace, is H-rtical. For 

er stability. hold the bit brace " ·ith the crank hanging 

1\\·ards. 

\\·ith your left hand. position the boring bit so that 

it edge lines up \\·ith the tange lll line o r the Celll('J' 

· or chair-bo ring god . Lighth- press the bit tTJllcr 

imo the post. .\ djust the bit brace so that the line 

reads horizontal. \\ 'ith mur right l'\T in line " ·ith the 

of the bit and extension the shafi " ·ill look il'n·l . 

at the bit in relationship to the horizontal post. It 

Cmlering !he bonng bit. Thi., hor[r jw.,ilion jm/.1 JOUr .l(l!,hling ~~·e 111 line ll'ilh 
the /ere/ bit _,fwji. 

should be centered on the post. If" it isn't. reposition the bit 

l'lTticalh· on the post "ith 1·our left hand . Be sure to staY 

correct~\- oriemed \\·irh the tangent line. \\'hen the bit is 

centered. push the bit's center poim into the " ·ood to make 

a \H'II-ddined center mark. You can 110\\. remon· the drill : 

the center mark " ·ill hold your place. 

From a standing position. set the bit point into the CT I!lcr 

mark and find a comf(Jrtable place on 1·our peh-is to hold 

the bit-brace knob. Hold the knob in place " ·ith your left 

hand. :\cljust the shalt n·nica lh- so that the line len·! n·ads 

horizontal YOu ma1· need to change the location of" the 

brace knob on your hip. Or you mm· need to reposition 

the boring fixture higher or i011Tr in the 1·ise ja\\·s .. \ Iter 

making am· adjustments. recheck the line ieH·I. 

The mortise borings fo r this chair are a ll at right angles to 

the length of the post. Since the post isn't realh- stra ight. 

\\T \\·ill sight ofT the near f~1ce of the boring fixture (sec fig. 

6.~2 ) . Place your combination square against both uprights 

or the boring fixture, ll'ith the 1110\'able right angle posi­

tioned to one side of' the boring bit and extens ion shalt. 

.\ djust the bit extension parallel " ·ith the right angie . (It's 

helpful to han· an assistant to help " ·ith this alignment. ) 

Lines on the " ·orkbench or floor running perpendicular to 

the fi·ont edge or the 1\'CJrkbcnch arc a lso useful alignment 

aids. These lines can be strips of' masking tape or 1·ou ran 

dra\\· them on a piece or cardboard. Once You're in posi­

tion. hold the brace knob against your hip " ·ith your left 

hand and turn the brace crank " ·ith 1·our right keep a n 

eye on the line lc\-cl as ~·ou turn, and recheck for perpen­

dicular a lignment. 

\\'hen 1·ou begin boring, \\·asre chips " ·ill be ejected b1· the 

bit. Once the hole is about I /2 inch deep, ch ips may not 

automatically c:ject. since this bit does not han· a spiral chip 

auger: \\'hen chips stop floll'ing out. you must r-em on· them, 

or they \\·ill jam in the hole. The simplest \\·ay is to cominue 

turning the brace clock\\·isc. at the same rime backing ofr 

pressure on the bit. \\'hen you see the back of the cutter 

head. push fon, ·ard again to cominue boring. You ' II proba­

bh need to elear the hole t\\·icc lor each boring. 

. I rmr j)(}.l/ in lht hori;_onlal horing.fi\lurf. l '\1' a combination 11fUare /o a/(1!,11 
lht boring 1~1; jlfljlt'lldimlar lo lht ll'llglh o/ the j1111/. 

8oring a 11111rli11'. Art'/' lht l111ring r(l!, lt'l'd ll'hill' boring allthrt'l' morli11'1. 

Stop boring " ·hen the tape depth gauge indicates that 1-ou 

arc approaching a depth or one inch. L'se a na!TO\\' ruler 

or a stick \\·ith a l-inch mark to measure depth or the 

mortise at the poim of' entn·. For rungs " ·ith shoulderless 

tenons, mortise depth is the tenon stop during assembly. 

that is, you ll'ill pound each rung tenon into its post mor­

tise until th e tenon end bottoms in the mortise. 

Lse the same procedure to bore the uppn andloll'er mor­

tises. Lsualh: I do not moH' the post fi·01n its position in the 

boring jig. II' You must lllOH' the post. insert a dummY .J/8-

inch-diameter rung " ·ith another line il'ld taped to it into a 

finished mortisL· .. \ ficr mo1·ing the post. make sure that the 

dumm1· nuw is kH·I bd(Jrc tio·luenirw the 1·ise scrc\\·. 
' ~ ~ ~ 

Repeat this process f(Jr the mortises for the other fi·ont post 

be sure to consider right and lcfi sides in the axial layout. 
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FRONT POST 

j..-- BORING FIXTURE 

CCI"Y\BINATION 

SQUARE 

t"-AL16NM(NT 

LINES 

VEliTBRACE 

)o: 

! 
FIG. 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 
lkf() IT boring the rear-post mortises. check the bend in 
both rear posts. First. , ·isualh- inspect the relief' or each 
post fi·01n an cnd-\·ie\\· pcrspcctin· to be sure that the relief' 
i~ !lat and not t\\·isted belo,,· the bend. This is important 
because YOU usc the relief' as a benchmark for judging 
axial rotation or the post in the boring fixture. 

YOLdl need to be C\Tn more precise than ,,·ith the fi·ont 
posts ,,·hen \"OU position the rear posts in the boring fix­
ture. The rear-post side-rung mortises must be correct!\· 
oriented rclati\ ·e to the plane of' the post relief' belO\\' the 
bend in the upper part of' the back section . :\ [m·c \"Our 
shm·ing-horsc bench under the workbench , ·isc and set 
both hah-cs or the post-flare angle fixture into the fi·ont 
nse. Put both rear posts into the nTtical groon' s in the fix­
ture. Since the posts rest on the shm·ing-horsc \\"Orkbcnch. 
theY arc len·! \\·ith each other. Left and right posts must be 
on their proper sides or the fixture: slat mortises arc 
toward the center. Rotate each post so that. seen fi·om a 
f'ront , ·ie,,·. post flare at the upper back slat appears sym­
metrical and , ·isually pleasing .. \I so. inspect the positioned 
posts fi·om a side ,·ic,,·. looking f()r similar curYaturcs. and 
fi·om abon>, looking for s\·mmctn·. Some , ·ariation is com­
mon and acceptable. but ,·ou don't ,,·ant to assemble a 
chair ,,·ith a rcadih- apparent problem. 

Check to be sure that YOU can usc the stalll l. trd !larc angle 
bY holding the relief' cutout on the pottY scat against the 
actual relief' or a back post. H old the pott\· scat somc­
,,·here ncar the lmH·r slat mortise. below the area ,,·here 
the post begins to bend. I r the posts are correctly posi­
tioned. the rear panel or the poll\' scat ,,·ill be parallel to 
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l i1111lilr dlflking the rear jm.ll1jinjla1t and ~l"llllnfiiT hejor!' boring the morli.11'1 

the angle fixture and fi·onl or the \\Orkbench (fig. G.:Z:l ). 
You'll often need to reduce some of' the post flare origi­
nal!\- set up bY n-c judgnwnt there's a natural tendenc\· 
to tn· for too much flare. Tn· acUusting both posts ,,.ith the 
pottY scat. Then take another look at them fi ·01n fi ·ont. 
side. and top , ·in,·s. 

FRONT 

VISE JAW 

Vo()RKBENCH 

REAR VIS£ JAW 

FLARE Fl XTURE 

RELI EF ON LEFT POST 

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 . 

I r the posts IM\T difl'crent bends. you mm· find that the 
ax ial position using the pott\· scat results in a setting \\·here 
the posts appear ,,·inds\\Tpt or han· too little or f~tr too 
much !larc. In these cases. YOU need to usc a custom axial 
setting refer to the sidebar. "'Customized Flare :\ ngles .. in 
this chapter . 

\ 'isualizing the chair is hair or the trick in getting these 
rear-post rung mortise borings correct. Hold both posts 
about I '2 inches apart . ,,·ith post bottoms on the floor and 

post flare approximated. and positioned as if' you ''-ere 
looking onT the back slats or the chair. Do slat mortises or 
both posts fitce inmtrdse \ 'isua lizc the junction or the side 
rungs and the posts. noting ho\\· the rungs ,,·ill look in rela­
tion to the post-flare angle. 

Determining the axial orientation lines on the rear posts is 
similar to the same task ,,·ith the fi ·ont posts. except that this 
time \'OU sight ofr the flare angle. Pl ace the pottY seat on 
, ·our shm·ing-horse bench. Position a post so that the flat 
relief' is parallel to the relief' on the potty seat. Center the 
post a long the appropriate side rung or the potty scat. \ 'ie\\ 
the post fi·orn aboH' and behind th e rear rung position. 

!folding lhl' mn j10 1/ 1 m·n lht• jlollr 1flll bifrm boring, 
to 1111'1/la//r f'irl llrt !ht• l"ni11g rmg/1'1 

1/o/dillg I hi' /){)I/ 10 thai I hi' rdit/ i1 parallel to the cor­
rnf"mdillg rdit/' 11olrh 011 tlu j){)/!r Ifill 

1/o/dillg thl' rd it/ 1t'rlio11 of tlrl' j)()/1)' 11'11/ again> ! the rFiiif on tht post 



?r clzerking the rear po.,t,jinjlare and ~mmteln · l11'/im• boring !hi' morli.'e' 

ngle fixture and fi-ont of the II"Orkbench (fig. ().~.?:) ) . 

.I often need to reduce some of the post flare o rigi­
set up b1· eH' judgment there's a naturaltcndenc1· 
· for too much flare. Tn adjusting both posts 11 ith the 
· seat. Then take another look at them from front. 
and top 1·in1·s. 

FRONT 

115£ JAW 

'MJRKBENCH 

REAR VIS£ JAW 

FLARE FIXTURE 

RELIEF ON LEFT POST 

.23. Checking post flare with the potty seat and post-flare 
=s. The rear panel of the potty seat is parallel to the flare 
=s and the front of the workbench. 

e posts ha1·e different bends, you may find that the 
, position using the potty seat results in a se tting 11·here 
post appear windswept or ha1·e too little or litr too 
:h flare. In these cases, you need to use a custom ax ial 
ng (refer to the sidebar, "Customized Flare :\ ngles" in 

chapter). 

,alizing the chair is half of the trick in gett ing these 
-post rung mortise borings correct. Hold both posts 
1t 12 inches apart, \\·ith post bottoms on the fl oor and 
flare approximated, and positioned as if You ll'cre 

ing o1·er the back sla ts of the chair. Do slat mortises of 
t posts face inll'ards' \ 'isua lize the junction o f the sick 
;-s and the posts. noting h011· the rungs 11 ill look in rela­
ta the post-flare angle. 

~rmining the axial orientation lines on the rear posts ts 
lar to the same task 11·ith the fi·ont posts. except that this 
mu sight off the flare angle. Place the pottl· seat on 

· shm·ing-horse bench. Posit ion a post so that the llat 
f is parallel to the relief on the potty seat. Center the 
along the appropriate side rung of the potty scat. \ 'in1· 
Jost from aboH' and behind the rear rung position. 

Holding !hi' rmr filii/' 01'1'1' the pollr ll'ltilll'fim· boring. 
lo nu·ntal!r pitlur!' thr boring angln 

f-lo/ding lhl' /IIlii 10 !hal ihl' rdu{ i1 paralld /o /lu ror­
rnponding rdu/ nolrh on t/11 poi!l' 1flll 

/folding I hi' relief' ll'tlion of' ihl' f}(}/!r \I'll/ agai11.11 the relief' on the f!/J.\1 

Cmtomized flare Hn~le~ 
W hen 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 
of the gauge 
against the 
relief of a 
post (a). 

WORKBENCH 

FLARE 

FIXT!R£ 

SLIDING &VEL GIIU&E. 

b 

CARDBOARD 
MODEL OF 

POTTY SEAT 

Adjust the bevel wing so 
that it lies parallel to the 
flare fixture and front of the 
workbench. Tighten the 
gauge thumbscrew. Place 
the base of the gauge 
against the rear panel of a 
cardboard model of the 
potty seat (b). 

Draw a line on the card­
board potty seat following 
the wing of the gauge. 
Then reset the gauge, with 
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-

c 

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. 

d 
POST 

VISE 

Tape a line level to 
the body of the 
bevel gauge. Set 
the post in the 

&vEL horizontal boring 
GAU6E fixtures, as if you 

were using the 
potty seat. Adjust 
the axial rotation 
of the post with 

the bevel-gauge wing held against the flat relief por­
tion of the post (d) 

Dn\\1 a H'rtical pencil line on the post indicat ing the axial 
orientation or the right side rungs. 

L se the cha ir stick to dra11· tangent lines of the side rungs 
cross ing the axis oriental ion line. As 11·ith the front posts, 
drm1· sma ll circles just aboH' the tangent lines. Place the 
post in the hori zonta l boring fixture, 11·ith the middle circle 
centered. Orient the post so tha t the axial orientation line 
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is app roximately centered ,,·hen the post is ,·ic11·cd from 
th e horizon tal boring pos ition . 

Fine-tune the ax ia l o riemation b1· hold ing th e a ppropriate 
relief be1·el of th e pottl· sca t aga inst th e lmHT stra ight sec­

tion of fl at re lie f on th e post. . \ djust th e ax ial o rienta tio n 
of the post so tha t th e inner len·! on the pon1· sca t reads 
horizonta l. 

You' ll bore th e rear-pos t sick-rung mortises th e same 11·a,· 
YOU bo red th e fi ·om-post side-rung mortises. Bore a ll three 
mortises fo r bot h rear posts. 
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Comparin~ Glue~ for Chairmakin~ 
Of the perplexing types and brands of glue on the 
market, which work best for chairmaking? For chair 
assembly, I 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. I 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 un less 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 uret hane 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 immediate ly 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 wa terproof glues include epoxy 
and polyurethane. For long setting time, try liquid 
hide glue or polyurethane. 

ASSEMBLING THE SIDE PANELS 
C lea r your 11·o rkbench of a ll tools and cha ir pa rt s th a t 1·ou 
11·o n't need fo r asse mbling th e right side panel. From Your 
six tenoned side rungs. selec t a se t of three. (:\ ro ugh but 
sturdy rung is okay fo r under th e scat. 11·herc it 11·o n't be 
see n.) Rec heck tenons 11·irh the sizing ga uge o r ca lipe rs. 

You' ll be assembling th e r ight pa nel first. so put the fi·o m 
a nd rea r posts o f the left pa nel ;m ·ay fi·om >·our 11-ork a rea. 
so tha t you do n' t usc them acc idc ma lly. 

The tools a nd su pp lies yo u' ll need a rc 

• Dcad-bl o11· or iro n-a nd-rmd1ide ma ll et 

• Tape measure o r fo ld ing rule 

• \\"h ite g lue or liq uid hide g lue 

• . \ c id brush 

C lea n 11·hitc rag 

• Lea th e r sc ra p. a bout .J. lA 8 inches 

• C: oma iner o r ll"<ller 

• 36-inch ba r o r pipe cla mp 

Abolll glue : You can put this cha ir toge ther 11·irho ut g lue if' 
tenons a rc properl Y sized and rungs a nd posts a rc the rec­
ommended m oisture conte nt. The d isad, ·am agcs of' gluing 
arc th a t g lue squeeze-out requires ca reful clea nup a fter 
asse mbl y. a nd in the fLllure. you m aY need to disassemble 
th e cha ir to repa ir it. Lnless you use hide glue. tight g lue 
j o int s 11ill be dif1icult to ta ke a pa rt . On the plus side. glue 
ac ts as a lubrica lll during asscmbk a nd a m oisture ba rrier 

in the fini shed cha ir. Of' COUrse. glue is lll'Cl'SSar\" if' joi nerY 
is no t close to perfect. 

Connecting the Rungs 
and the Right Front Post 
Rec heck th e rung tenons before appking a m· glue .. \ com­
mo n p roblem 11·irh shm·ed a nd sanded tenons is ma king 
the ir d ia meters too sma ll a t th e end a nd too large a t full 
depth . o ,·c rsizcd pe ncil-po inted tenons could split a post 
during assem bk Check to be sure tha t th ere is a slight 

cha mfer on the leading edge of each tenon . :\Lake correc­
tions as necessarY. Also. sc rape o r spokeshan· ofl' all pencil 
layo ut lines on the pos ts. Do o the r post cl eanup no11·. 
befo re assembk 

L se th e ac id brush to appk a light coating o f' g lue to a ll 
three mortises of the fi·o m right post. a nd to one tenon of 
each side rung. If YO U're 1\"0I'king a lone. place th e from 
post hori zo nta llY in to yo ur fi·ont bench 1·isc. If a hel per is 
a\·a il able. one person can hold th e post on th e lea th er pad 
on the 11·o rkbench s urf~tcc . 

Hold the cham fl· red a nd glued teno n of a rung a t th e 
opening of a mo rtise. Rung tenons a rc o riented in th e 

Pounding 1"1111g' into tht jw,lmorli.ll'' rt·ith 11 llllt"hirle­
anrl-llmllllllllti 

Clu•l"hng 111"/0.1.1 the lojJ.\ 1!/the rung., to Iff 1j'lhn line 
up it:, important thatlht i"flller rung i., not longer than 
the ujJjwr anrllo!('!'r rung1. The mi.l(l/ignmmllo the .11des 

ll'ill er1.11lr jmll ,tmz!{htlllwn the m1r j}() >/ i.,jillerl. 



EMBLING THE SIDE PANELS 
your workbench of a ll tools and chair parts that HHI 

't need for assembling the right side panel. From 1·our 

noned side rungs. selec t a set of three. :\ rough but 
rung is oka~· for under the scat. 1dwre it 1\·on't be 

) Recheck tenons " ·ith the sizing gauge or calipers. 

be assembling the right panel first. so put the front 
rear posts of the lcfi panel ;m·a1· fi·om H)ur 1\·ork area. 

at you don't use them accidentally. 

tools and supp lies 1·ou'll need are 

• Dead-bioi\· or iron-and-rmd1ide mallet 

• Tape measure or folding rule 

• \\'hite glue or liquid hide glue 

• .\cid brush 

• Clean 1\·hite rag 

• Leather 'iCrap. about + b~ · 8 inches 

• Container or " ·ater 

• 36-inch bar or pipe clamp 

Jt glue: You can put this chair together ,,·ithout glue if 

ns a re properly sized and rungs and posts are the ITC­

lended moisture content. The disad1·antagcs or gluing 

hat glue squeeze-out requires cardi.d cleanup afier 

nbk and in the future. YOU ma1· need to disassembk 
·hair to repa ir it. Cnless you use hide glue, tight glue 

,,·ill be dif1icult to take apart. On the plus sidt·. glue 

as a lubricant during assembly and a moisture barrier 

e finished chair. Of COUrse. glue is necessarY if joinen· 

•t close to perfect. 

nnecting the Rungs 
d the Right Front Post 
1eck the rung tenons before applying any glue .. \ com-
problem with shawd and sanded tenons is making 

·diameters too small at the end and too large at fi.dl 

h. Owrsized pencil-pointed tenons could split a post 

ng assembly. Check to be sure that there is a slight 

nfer on the leading edge of each tenon . \l ake correc­

; as necessary. Also. scrape or spokeshaH' ofl' all pencil 

ut lines on the posts. Do other post cleanup 1101\·. 

re assemblY. 

the acid brush to apph' a light coating or glue to all 

~ morrises of the fi·ont right post. and to one tenon of 
1 side rung. If you're 1\·orking alone. place the fi·ont 

horizontally into your front bench 1·ise . If a helper is 

lable. one person can hold the post on the leather pad 

he 1\·orkbench surf~1ce. 

:1 the chamft-red and glued tenon or a rung at the 

1ing of a mortise. Rung tenons are oriented in the 

l'o11nding rung' into lht /)(),/11/orli'n H'ilh 11 ra~t-ludf ­

and-imn malhl 

Ulf(kinr, arro.11 lhr lofi' qf ihf rung.' /o Iff 1/ /h~r linf 

11/J it ·, imparl an/ !hal lht• m1/n runr, i,, no/ lonr,n !han 

lhf 11/Jfwr and lozt 'fT runr,1. Till' mi.llllij{nmml/o !he ,jrfl'.\ 

z,·ifll'lwlr jndl 'lrair,hlwhm lht• Jflll' j)().\/ i.,.Jillfd. 

Cop in~ with Lome Tenom 
and [non in Borin~ 

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. 

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 
opera t ion: If it's too narrow, it won't do any 
good, and if it's too wide, the tenon will 
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. I 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 " ·ith rays in line ,,·ith the post's length. Gro"·th 
rings " ·ill be perpendicular to the post . For strength and 
appearance. rungs are also oriented crmn1 up .. \ny 
lengthwise cun·a ture should he com·ex on the assembled 
panel. L'se the mallet to start dri\ ·ing the tenon into the 
mortise. Stan al l three rungs. 

Remm-e the post fi·om the , ·ise. (:\ bench , ·ise is not mack 
for the hemY pounding that ma\· be necessarY for dri,·ing 
the tenons home.) Before doing am· more pounding. look 
under the post to make SUIT there is contact directlY belm,· 
the rung to be pounded. You could accidentall\· pound the 
rung through the post. or cause a crack to open . If there is 
a gap. adjust the placement of the post and leather pad. 

C o ntinue pounding on the rung. \\.hen the rung tenon 
bottoms in the mortise. the sound will change fi·om a hol­
lo"· sound to a dull thud. Orin· all three rungs home. 

The three extended rungs should each measure 13 inches. If" 
thn· measure longer. tn· pounding them t:tnher into the 
post. You can also usc a bar clamp to pull in the rungs. Then 
look across the rungs fi ·01n an end-,·ie"· pcrspcctiw. The 
rung ends should be in a straight line. It 's all right if the 
rungs tilt slighth· side\\·a,·s. but you don't \\ '<till the celllcr 
rung to stand proud higher than the top and bottom rungs. 
If" necess<UY. trim and rechamf(: r the end of" anY rogue rungs. 

If" the chair ,,·ill han' a natural oi l finish. HJU can clean up 
glue squeezeout \\ith a dampened rag bdim· g luing the 
o ther ends of" the rungs. If" \"OU plan to use a , ·arnish. sta in . 
or ch-e. residue from cleaning glue " ·ith a rag could alter the 
appea ran ce of" the finish .. \llo,,· glue squeeze-out to harden 
to a soli plastic consistency. then pare it off " ·ith a chisel. 

Connecting the Rungs 
and the Right Rear Post 
. \ pph- glue to the exposed rung tenons and the mortises of 
the right rear leg. Put the rear leg in your bench , ·ise or han· 
a helper hold it steach- on the " ·orkbench. Hold the fi·om 
post \\·ith the three rungs in position on-r the rear kg. (Be 
su re to hm·c the bottoms of both posts at the same end of 
the sick· panel. If the rung ends don't line up " ·ith the mor­
tises. pull them imo position. The\· arc surprisingly bendable. 

Begin dri\·ing the rung tenons into the mortises b\· lightly 
pounding on the upper side of the fi·01H post. . \lt ernateh­
pound abm-c each rung. progressing a little and then mo\·­
ing on to another rung. until a ll three tenons arc about 
I 1'2 inch imo the mortises. Stop pounding. 

Examine the side panel for Oatness by looking dmm the 
sides of the rungs. If the side panel is " ·arped. , ·ou can 
probabl\· pull it back into a flat plane at this time: Put 
ei ther post in the bench \ ·ise. grab the upper post. and 
t\,·ist it in th e desired directio n. Recheck for flatness. 

C ontinue pounding the rungs home imo the rear post. 
. \ gain. don't use the , ·ise to hold the panel.) Put the lo\\·cr 
post on a piece of scrap leather on the workbench. You can 
pound on the fi·om or rear post; it doesn't seem to matter. 
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Utnking aao" tht ,irft rung' to '"" 1/ lht• jwnd nflat. 
liiu Cl//1 liT to corrnl itwf! l!r twi,ting in thf ojJjJo,ilt 
rlirrction. 

lk sUIT that there is direct support under the post and in 
line " ·ith the rung \·ou arc pounding in. Pound each rung 
dmn1 about I I+ inch. then mon· on to pounding another 
rung. Stop " ·hen al l rungs seem to be pounded home. 

:\ Ieasure the rung lengths bcl\\Ten the posts: thn· shou ld 
lw I '2 inches apart. I r lll'Ct'SS<ll ' \ ', COil! inue pounding. or lr\' 
using clamps. Then check the panel again lor flatness. 
Correct if" lltTessan·. The panel can take a surprising 
amount of l\\ isting force. 

hJllo"·ing the same sw ps. assemble the ldi sick panel. 
Hold both side panels as a matched set. ,·ie"·ing them 
fi ·mn aboH'. Thn· should nm,· look like the sicks of" a chair. 

COMPLETING THE CHAIR fRAME 
The upper tangents of the li·ont and rear mortises OHTlap 
the lmH-r tangents of the side mortises bY I I 16 inch this 

C:ro.11 1trlion o/ lhl' in/m((/ing rung' within 11 !)(),/. Thrfhmt rung lmon m/.1 

throt(!{h a nrmm,· ll'tlion o/ thr ,irk ntt(!{ tmon to lock !Itt ,irk riiJI.!{' in jJ/acr. 

SLAT MORTISES 

f'AC.E UP 

C£TAIL INSIDE 

JOINT 

~.· OVERLAP 

~======l~~-TilN&ENT LINE 

FIG. 6.24. Tangent layout for boring front- and rear-rung 
tises in the posts 

locks the joint in place. You can en·ballthis I I 16-inc 
lap. but dra\\·ing ne"· tangent lim·s " ·ill help (see fig. 6. 
Lm· a side panel on Your \\·orkbenrh . slat mortise fac11 
L'se a straightedge and a sharp pencil to draw tangen 
based on the lmHT tangent of the side rungs. On the 
post. dra\,. the tangcm lines in fi ·mn the \·isual center 
post. This " ·ill indicate an acult' angle lor the front po 
On the back posts, drm,· tangem lines out fi·om the \is 
center of' the posts. \Ieasure tqm·ards I I 16 inch and 
set of parallel lines a bon· the first lines. Then draw c· 
(chair-boring gods belo" the paired lines to indicate' 
side or the paired lim·s \\·ill be bored. 

:\h,·ays remember that the junction o r the from and 
mortises f(Jrm s an acute angle. of" the rea r and idem 
tises, an obtuse angle. 

Set a side panel in the boring fixture. You can bore 

front or rear mortises first: it doesn't mauer. If you~ 
the fi·o11l posts first. angle the panel leaning forward 
slightly (awa\· li·om the bench). so that it will form an 
angle to the horizontal boring rig. If" you stan with th 
rear posts. tilt the panel back to\\·ard the bench) to fl 
an obtuse angle . 

Fine-tune the panel tilt using the potty seat. To bore 
obtuse mortise in the rear posts, hold the obtu e angl 
the pott\· scat against a rung on the tilted side paneL 
t\c\just the tilt so that the inner IC'\TI on the potty seat 
horizonta l. To adjust the tilt angle lor boring the front 
posts, set the fi·ont of the polt~ · scat against the ide p 
rungs and ac\just as llLTl'Ssar~ ·. 

Bore the side li·ont and rear mortises exactly like borir 
the side-panel mortises. 

!'.l ake tenons lor the li·ont and rear posts " ·ith the am 
shaYing and sanding technique used lo r the side run 

Before gluing, spokeshan· or scrape on· any pencil mru 
on the posts. I ,ay an assembled panel on your workber 



Cherkill!; 1/(fO\\ thl' ,idl' rung' to ll'f i/ the jland i, .flat. 

lim wn IIJ to (OITI'( / ' ' wf! 1!1" 11, ·i,ting in thr 0/1/Hililt 
dim·timz . 

re that there i'i d irect 'iupport unde r the po'i t a ncl in 

;ith the rung 1·ou a rc poun d ing in. Pound each rung 

about I I ..J. inch. then moH· on to pounding anoth er 

top ,,·hen a ll rungs seem to be pounded home. 

ure the ru ng lengths bet\H'e n th e posts: th n · should 

~ inches apart. If mTessa rY. cominuc pounding. o r tn· 

clamps. Then check the pane l aga in fo r fl a tness. 

~ct if necessarY. T he pa nel can ta ke a surprising 
mt of t\\·isti ng force. 

,,·ing the same steps. assemble the left sick pa nel. 

both side panels as a matc hed set. 1·ic" ·ing th em 

abow. They should no" · look like the sides of a cha ir. 

tMPLETING THE CHAIR fRAME 
upper tangents of the front a nd rea r mo rtises OHTlap 

m·er tangents of the side mortises by I I 16 inch this 

ertion qfthe intnvrting rung' ~t·ithin a / Hi ll. Tlu'.fionl 1"111(1; 11'11011 m/1 

a narrolt" 11'dion o/ tht ,irk mng ltnon to lock tht ,irk 1"111(/; ' in /1111(1". 

SLAT MORTISES 

I=ACE UP 

DH AIL INSIDE 

J OINT 

lib' OVERLAP 

TANGENT LINE 

C~AIR-BORN5 GOO G 

F IG. 6 .24. Tangent layout f o r boring fro nt- and rea r-rung mo r­

t ises in the p osts 

locks dw j o int in place. You can cn·ba llthis I I 16-inch OHT­

lap. but dr;m·ing nn 1· tangent lim·s " ·ill help see fig. b.2..J. . 

Lm· a side panel on 1·our " ·orkbench. sla t mortises f:tcing up. 

l'sc a stra ightedge and a sharp pencil to dra\\· ta nge nt lint·s 

based on the lmwT ta ngelll o r th e side rungs. On the fi "Oill 

post. dra\\· the tangent lint'S in fi ·01n the 1·isuaf CellllT of the 

post. T his " ·ill indicate an acute angle fo r the fi ·om pos ts. 

On the bac k posts, dr;m· ta ngent lines out li·01n the 1·isua l 

center of the posts . .\ Ieasure up\\·a rds I I 16 inch a nd dnt\\· a 

set of pa ra ll el lines abO\l' the first lines. Then dra \\" circles 

(cha ir-boring gods belo\\· the pa ired lines to indicate \\·hich 

side of the pa ired lines " ·ill be bored . 

. \ 1\,·ays remember th a t the j unct ion o r th e fi·ont a nd sick 

m ortises fo rms a n ac ut e angle. of the rea r a nd side mor­

tises. a n obtuse a ngle. 

Set a side panel in the boring fixture. You can bo re the 

front o r rear m ortises first: it doesn't mall cr. If \ "O U bore 

th e fi·ont posts first, a ngle th e panel lea ning fo r\\·a rd 

slighd y (<m·ay fi ·om the bench). so th a t it "ill fo rm a n ac ute 

a ngle to the horizoma l boring rig. If you sta rt \\"ith th e 

rea r posts. tilt th e pa nel back to\\·a rd th e bench to f()nn 

a n obtuse a ngle. 

Fine-tune th e panel tilt using the po tty seat. To bore th e 

obtuse m ortise in the rea r posts. hold the obtuse angle o f 

th e poll\" sea t aga inst a rung on th e tilted side pa nel. 

:\cUust the tilt so tha t th e inner leH· I o n th e poll~ · seat reads 

hori zonta l. ' lo acUust th e tilt a ngle fo r boring th e fi ·ont 

posts. se t the li·o11t o f th e polly sea t aga inst the side pa nd 

rungs a nd adjust as necessa ry. 

Bore the side from a nd rear m ortises exacth- like boring 

th e side-pa nel mort ises . 

.\l a ke tenons fo r the front and rear posts " ·ith the sa me 

shm·ing a nd sa nd ing technique used fo r the side rungs. 

Before g luing. spokes haH' o r sc rape on· a m· pencil ma rks 

on th e posts. La1· an assembled pa nel on your \\·o rkbench. 

Brush glue in a ll th e mortises and on one teno n o f each 

front a nd rea r rung. Positio n the rungs " ·ith rays in line 

" ·ith th e posts, a nd \\"ith rung crm n1s facing up\\·a rds (rela­

ti\T to the cha ir). 

. \ s for the side-panel rungs, pound the rungs into th e mor­

tises. The f"ront and rea r rungs will a ngle bac kwa rds a nd 

be pa ra llel to each o th er. i\ Ieasure the leng ths o f th e 

rungs. th en eyeba ll across the ends. i\ lake a ny necessa ry 

adjustments. 

Brush g lue in the post mortises of the other side pa nel a nd 

on th e exposed rung te nons. Hold the side panel in pos i­

tion abm-c th e pro truding rung tenons. Start pounding 

rungs into th e fi ·o tll a nd rear posts. Stop \\"hen rung teno ns 

arc about I 12 inch into the post mort ises. 

Check th e fi·amt· alignment by 1·ie11·ing across th e fi·o nt 

a nd rea r rungs. \\·hich sho uld be pa ra ll el. If' they a ren 't, try 

some chiropractic \\"Ork on the fi ·ame. Determine which 

co rn er of th e fi ·om pa nd is high a nd place tha t corner 

pos t o n the fl oo r. th en !wa r do\\·n on the opposite corner 

of th e same pa nel. You ca n a lso tn · some correct ion by 

plac ing th e f()() t of" a rt·a r post o n th e fl oo r and then bear­

ing dm,·n on the upper end o r th e fiunt pos t on the other 

side of th e cha ir. Think this out befo re do ing it: 1·ou " ·ant 

a m· correc ti ons to lw in the p roper pla ne. 

Proceed bY pounding a ll the rungs home into the posts. 

.\ Ieasure the space bt't\\.tTil li ·mn posts and rea r posts. Pound 

aga in or clamp if ll<Tessa n ·. Recheck f() r fi ·amt• a lignmen t. 

aga in , ·ie\\·ing across tlw li·mll a nd rear rungs. If correct ions 

a rc needed. trY using Your bock \\·eight to make them the 

assembled fi ·ame can take an enormous amount of f() I"Cl' on 

. ldjz11 ling tht rmglt o/ the 1ide /}(lll fl ll.ling the fioi!J' 
If f//. I I "hl'n _roll horl' the rear-/Hil l rung morti.1f.1. 

lhl' ,irk //{/lid 111111/ hr alan obtu.1f angle. 
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Pounding tlu jiwzt rlll(i!,' into j!larl' . . \ itt/ thl' amtr angli. Starting to pound thl' !rji j)(lnd onto thefivnt and rmr 
nmp, li'll0/1.\ 

f11oking arro" tlujiame of the a.llt'lllbled rhair to 

11'1' i/ tlujiont and mzr rung' an• jwralld . I 1idl' 
rifll· ,lu!ll ·, i/ the bmd, in the rear jtml' line ujt. 

the joints. lr bod\ 11·eight docsn 't 1mrk, usc a 36-inch bar 

clamp. Obst'IYe the rung correction as n1u close dmm the 

clamp. On-rcorTect to some extent. then back off the clamp 

to see ir the correction holds. lr it doesn't. rcclamp and leal{' 

the clamp in place for a f(.·,,· hours. This ofien 11-orks. but ir it 

doesn't. you can oficn compensatt· fr1r imperfi.·ct fi·amc 

~eometry 1dwn ,·ou're len·ling the fi·anw. 

Rmzalial dzirojtrartir ran 101111'/imt'\ jm/1 an wwl(l!,liedfiame into the de,ired 

gl'onu trr. Somr.fiame irregulaniir' rruz al1o hi' rorrf(ted ltlzen the jia1111' i, 
!udal and tri1111111'd. 

LEVELING THE CHAIR fRAME 
\\'hen first assembled. most chair fi ·ames rock 1d1en set on a 

flat surbce mu need to len·! the chair fi·ame and adjust the 

leg lengths before making and fitting the back slats. In addi­

tion to trimming for comact. 1·ou're going to tilt the fi ·ame 

t<)ll·ard the back. 11·hich makes the chair more comfortable 

by gi1·ing the seat some slope and the back some "slouch ... 

The tools 1·ou' ll need arc 

• 2-J.- inch ruler 

• 3 or .J. narTo\1· 11-edges, about 3/ .J. inch thick 
at the big end 

• Scribing compass 11·ith pencil 

• \ ·ery sharp ch isel. about l-inch 11·idth 

Place the chair frame on a flat surface (I use my table sail' 

or a fl at 11·orkbench). with a 11·edge under each fi·01n leg. 

L'se the 2-J.- inch ruler to measure the distance from the 

table top to the bottom tange m of the upper ldi and right 

side rungs at the fi·ont posts. :\ djust the 11·edges until the 

side-to-side measurements are equal. Then measure fi ·01n 

the table top to the bo ttom tangent or the top side rungs 

at the rear posts .. ·\ djust the 11-cdges so that the rear sick­

rung tangents are l / 2 to S/8 inch lo11-cr than the fi ·ont. 

This can take some fiddling. (If the assembled frame is 

11·arpcd in a sp iral. it 11·ill be impossible to get the len·ling 

and tilt perfect: \OU 11·ill han· to make some compromises. ) 

f,-rding mdz ,irk o/ tlu dwir 111ing a ruin and ;,·l'~i!,e\ . The front 'tl 
af,o daatal I /'.! indz. to gii ·t Iii/Ill ,foudz to tht 11't1t and a bit of til 
lmt n 'at ion of tht• rmr j1111t'. 

o/ thl' bark f'"'t' mar 1/l/!,/!,i'lt tiltzng thl' dwzr ,tz:l!.htlr. 

\ \ 'ith the rukr. clra11 lim·s indicating the trim height of 

tops or tlw fi ·om posts . .1 /H-:V ~ inch ahon· the side 

:'\m,· take a look at the chair fi ·01n a straight-on front~~ 

You ma1· decide to tilt the chair a little to change the a 

a nee or the bent rear posts or f(Jr some other irregulari~ 



r firm/ and rear lnol.ing aao» the jimne of the a. II I'll/ bled rhair /o 

see if the front and rear rung' tllf jwralld . l ,ide 

17flt' 1hozn if the bnuh in lht 1mr j 1111 l1 line 11j1. 

VELING THE CHAIR fRAME 
n fir t assembled, most chair frames rock when set on a 

urface-you need to Ie, ·elthe chair frame and ac\just the 

:ngths before making and fitting the back slats. In addi­

to trimming for contact, you're going to tilt the fi ·ame 

rd the back, which makes the chair more comfortable 

ving the eat some slope and the back some "slouch.·· 

tools you '!I need a re 

• 2-1--inch ruler 

• 3 or -1- narrm1· wedges, about 3/-1- inch thick 
at the big end 

• cribing compass ,,·ith pencil 

• Very sharp chisel, about l-inch ,,·idth 

~ the chair frame on a Oat surface (I use my table sa \1· 

flat workbench), with a wedge under each fi·ont leg. 

:he 2-1--inch ruler to measure the distance from the 

top to the bottom tangent of the upper lefi and right 

~ungs at the fi·om posts .. \ djust the ,,·edges until the 

[O-side measurements are equaL Then measure from 

1ble top to the bottom tangent of the top side rungs 

~ rear posts .. \ djust the ,,·edges so that the rear side­

tangents are I / '2 to .5/8 inch Io,,·er than the fi ·ont. 

can take some fiddlin g. (If the assembled fi ·ame is 

ed in a spira l. it ,,·ill be impossible to get the kn·ling 

ilt perfect: , ·ou ,,·ill haw· to make some comprom ises.) 

h rding md1 ,jdl' o/ flu dwir llling 11 mlrr and ii 't'IZW''- Tlu jim11 l1:1;' tm 
al1o drmtrd I I:! inrh. to gin 1111/lt ' 'lotul! to thl' 11'11/ 1111d 11 hit o/ tilt to !hi' 
lm• ·a ll'tlion o/ !hi' rl'm juilf,_ 

/Jouh/1'-rhef'king ffte llll 'llll//'f///f/1/1 li'lfft II i'l\11111 11/fi 'f)'. J ft/'lllfl0/11 l/1 fft1• /Jmd 

o/ !Itt hark/){)'/' 1/Wl' 1/1,1!..1{1' '/ tilting !Itt dt11ir ,l(i!,htlr. 

\ \ 'ith the rulCI: dra\\' lin eo; indicating the trim height or the 

tops or the li·olll posts . .1 / H<V -1- inch a bon· the side rungs. 

:\m,· take a look at the chair fi-om a straight-on fi-olll \ ·ie\1·. 

You ma\· decide to tilt the chair a little to change the appear­

anlT of' the bent rear posts or f()r some other irreg·ularit\: 

:\lost of ,,·hat look like problems to \'OU now ,,·ill disappear 

,,·hen people look at the finished chair.) 

Spread the legs o r the scribing compass to equal the dis­

tance fi·om the table top to the bottom of the front post 

that has been wedged the highest. Usc the compass to 

scribe a line at th is height around the bottom of each leg. 

E:-.:tend the penci l on the compass sn·e ra l inches beyond 

the length or the other compass leg. (If you don't haH' a 

compass. usc a ,,·edge or ,,·ood scrap that will support a 

penc il at the co rrect distance abow the ta ble top. ) 

Srribing a lint' a/ a 11111/imn hnj;ht around md1 jio.1/ l/.llllg a romjW.\.1. The 
,Font jml z,·ith the 1111111 eltmlion ll'ill require l'fiJ little tn'mming. 

To sa \\· ofr the bo ttoms o r the posts. follm,·ing the scribed 

lines, secure the posts one at a time horizo ntallY in a bench 

\ise. C se a dm-ctail sm1·. aligning the sa,,· blade ,,·ith the 

scribed lines o r the other three posts. 

. ll~~;ning th1' IIIli' ll'ilh lht 'rribtd linn on the other jJ0.\/.1 to f/1.11/Tf wiling in 
thl' I'OITI'I'I jl!ant'. Tl1 minimi::_l' IIIIi' ribration rejJt!lition the dwirjimne in the 

bmd1 ;·i11-jin· !'ad1 /"!II. 

Check the trim job b,· setting the chair on a Oat table. no t 

on the floor You don't mull floor grit embedded in the 

bottoms or the posts. I r \'OU did the trimming perfect!): the 

chair ,,·ill sit stead\· on all four legs. If the chair rocks, look 

f()r the contact points that cause the rocking. To correct 
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rocking. secure the chair fi ·anw upside dmn1 in the bench 
, ·ise. Before paring the bottom or th(· post. chisel a chamkr 
around the arris of' the post: thi-; pn'H'nts tearout along the 
sides or the post and kan·s less end-grain paring. \\·hich is 
more diflicult. :\o\\· pare dom1 the high points 1\·ith a \\·ell­

sharpened chisel. used bn·ci up. 1\·ith a slicing action. ' l i.·st 
for comact on the llat table. and pan· again as m·n·ssarY. 

Once all f()ur legs lie !lat. pare an en·n ch<nnkr around 
the arris of' each post bottom. I also pare across the rear 
third of' the bottom of' the rear posts at about a I 0-ckgrtT 
a ngle. This creates a small. angled pad. so that \\·hen the 
chair is tilted onto its rear posts. it " ·on't dem a " ·ood lloor. 

1/·innning 1/u /oj1 o/ 11 /""' hr laking ,//(ing m/1 ll ·ith 11 i'I'IT ,fuufi (!Jj,tf. 
I h( arri, 11111 alrmdr hl'l'll duun/ind. 

Trim the tops of' the fi ·ont posts and chamkr the upper 
aiTis. I pare the tops or the posts 1\'ith a chisel. (()rming an 

almost impcrceptibh- conn·x -.urfiice. 1\·hich I think looks 
lwtttT than a dead-flat -;urhce. Lse the chisel 1\·ith a slicing 

anion. \\ 'Oiling fi·om the chamkr uphill tom1rd the center 
or the post top. 

Trim the upper ends or the n·ar posts. I leaH' the ··cars' 

the ,,·ood aboH.' the slats tall. C:hamkr the arris and pare 
the top or each post. 

SHAVING AND FiniNG SLATS 
I use dumm\· slats precut in I I -+-inch units to determine the 

leng-th or the slats (fig. 6.2.} . You can make the dummY slats 
fi·01n cardboard. , ·inYI flooring scraps. or thin phwood. C:ut the 
ends at an angle to add some back tilt to the slats: The lom:r 
corner angle for the bottom slat is 9.} degrees and for the upper 
slat. I 0 I degrees. to accommodate post flare and slat tilt. 

FIG. 6.25. Slat dum­
mies, made from any 
semiflexible material 
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UPPER SLAT DUMMY 

LO WER SLAT DUMMY 

:\ leasured fi·om the bottom or each slat mortise along the IO\HT 
edge of' the slat. the length of' the lmw·r slat ranges fi ·01n I :l-1 12 
to 1-1--1/2 inches. of' the upper slat. 1-1--1/2 to I 6 inches. 

Insert dumm\· slats into the mortises on the assembled chair 
frame be sure that the ends fill the mortises on both posts. 
:\()\\. assess the curYature formed b,· the dumm,· slat You're 

looking for a gracefi.d CUIYatu re and for a f;1ir transitional 

cuiYe fi·om one slat to another (fig. 6.26). Tn· slats of' dilli.Tent 
lengths. EnT\ chair " ·ill be a little difli.-rel1l 

n<E PRO.,LE OF 1>4E lWO RATS 

SHOULD FORM A 6Rt>££F\JL CURVE 

FIG. 6 .26. Testing slat lengths and curvatures 

Riving the Slats 
You'll ri, ·e slat blanks fi·om the I H- to 20-inch clear bolt of' 
top-qualit\· 1\·ood , ·ou set aside \\·hen \'OU began selecting 
material for the chair parts. You'll be custom matching the 
thickness or the slats to the mortises in the rear posts. 1\'hich 
nominally are 31 16 inch. l make the (T()\\·n or the upper 

slat :1-1 1 2 in ches 1\ ide: the lomT slat is 3-1 I -+ inches \\·ide. 

Ri n · orr the inner hcart\\OOd. Then rin' the block in half' 
radialk C:ontimll' ri,·ing until , ·ou han' blanks about .}I B 

inch thick. If YOU are using oak. and the \mod is " ·ide 
enough. rin· ofr the sap\\·oocl. ( tn· tO aHJid making slats 
that combine heart\\·ood and sap\\·oocl. 

Lighi(J' dre1 ,/ng one.Jir((' o/ mdr 1iring. liujin/ 1/ep in shauing sla 
. I rlmlt ·k111ji• ll ·ith 11 ,fighllr bm, 'I'd hlarll' makl', ,fa/ ,/rm·ing easitr. 

Begin surfitcing b\· shm·ing Olll' -;ide o r a ri,·ing with 
dnm·knifi.·. I r \Uu han· a bo\\HI dr;m·knife, with a b1 
the concan· side of' the blade. use it. Take " ·ide, thin 
ings. Shm·e a smooth surfitce across the fi.dl 1\idth all 
length of' the ri, ·ing. If' possible. this should be the fu 
surf;tce or the li'Ont sick or tlw slat. If' \'OU have a sla 
ing that is t\\·istL·d. like a propeller. I(Jilow the twit ra 
than trying to flatten tlu' ri, ·ing. The t\\·ist will not at 
the shape or the slat 1\ hen it's lit ted to the chair fran 

\\ 'hen >·m1 \ ·,· finished cleaning up one surface, flip tl 
blank OHT and begin sha,·ing the other side. I gener. 
an initial sha\·ing to about :l i H-inch " ·idth. 

Place the dummy for the IO\\Tr slat 011 top of the m 
dressed blank. the bottom of the dummy slat in line 
growth ring (fig. 6.2/a . Trace the bottom and end 01 

of the dummY. Continue the angil'd end lines aero 
width of' the blank (fig. G.27b). ~ Ieasure the height ru 
depth of' each lmHT slat mortise on the rear post; tn 
these measurements to the slat blank fig. 6.27c). 

For slats with a simpil' cuiYe. begin the layout by fmo 
the center of' the blank. Dra\\· a cross mark 3-114 im 
abO\T the base (fig. 6.27d . If' the blank isn't 3-114in 
wide. usc a lo\\Tr CUIYC or dill'crent slat design. For tf 
upper slat. clnl\, . the cross mark :l-1 12 inches above cl 

base. Oral\· a (;tir cuJYe b,· holding a flexible straight! 

at the three described points (best clone with a helper 
ske tch the CU IYC liTehancl . Continue the cun·e to the 
of the slat. 

I shape the slats 1\·ith a unif()l'm arc on the upper edgt 
a straight line (()r the lo\\·n edge. but , ·ou can chao e 1 
a number of' design , ·ariations or design your own ( et 

6.28). The same slat dummies are used for any patten 

Saw ofT the 1\·aste at both angled ends o f the slat. Wi 

drawknifi:. then a spokeshan'. shan' the straight botto 
line and cuiYed top. You no\\· han· a thick , ·ersion of 
slat, made to co JTt'ct dimensions and onTall shape. 



ISured from the bottom o f' each sla t mortise a lo ng the lmH'r 

: of the lat. the length of' the 10\H'r sla t ra nges fi ·om 13-1 /'J. 

~ l/2 inches. of the upper sla t. 1-J.-1 /'.!. to I() inches. 

n dummy sla ts into the mo rtises o n the assembled cha ir 

e---be sure that the ends fill the mo rtises o n both posts. 

v assess the cutTature formed by the dummY sla t Hlu tT 

ting for a graceful cutTature a nd fo r a f~1ir transitio na l 

re from one sla t to a nother (fig. 6 .26). Tn· sla ts o r clifl (· rent 

0s. EYery cha ir will be a little difkrent 

~E PROFILE OF THE 'TWO RATS 

SfO.I..D RJRM A ~FUL CURVE 

FIG. 6.26. Testing slat lengths and curvatures 

ving the Slats 
'li n Ye sla t bla nks from the 18- tO 'J.Q-inch clear bo lt o f' 

qual ity wood you set as ide " ·hen , ·ou began selecting 

~rial fo r the cha ir pan s. You' ll be custom ma tching the 

mess of the sla ts to the mo rtises in the rea r posts. " ·hich 

Linally are 3/ 16 inch. I ma ke the crm \11 o r the upper 

3- 1/2 inches " ·ide: the lo" ·er sla t is :)-1 /-J. inche~ " ·ick. 

: off the inner heam mod. The n rin· th e bloc k in ha lf' 

ally. Contin ue ri, ·ing until , ·o u han· bl a nks a bo u t :J/H 

thick. If yo u a re usi ng oak. a nd the m JOd is "ide 

1gh . ri, ·e off the sap\\·oocl . I trY to a \ o icl makin g sla ts 

combine hcart1,·ood a nd sap\\·oocl. 

f.I:I;htlr dre.11ing onl'jr/(t' o/ l'll(h rii'l'ng. thtjint ,/ef! in .1haring ,/at,. 

. I dralt'kn!fi• ll'ith a ,/i:I;hl/r holl'l'd hlark makn ,/at ,hm·ing l'lllin: 

Bt·gin surfilc ing b\· sha\·ing Olll' side o r a ri, ·ing \\'ith a 

cl r;m ·kni k . l r \'() U han' a bo\\·ed cl r<l\\'kni k . \\ 'ith a ben· I o n 

th e concan ' side o r the bl ade. use it. Ta ke " ·ide. thin shm·­

ings. Shan' a sm oo th surfi1ce ac ross th e fi.dl " ·idth a nd 

length o f th e ri, ·ing. If' poss ible. this sho uld be the finish 

surf;!Ce o r th e fi ·ont side o r th e sla t. If' \'O U hm-c a sla t ri\ ·­

ing th a t is t\\·istecl. like a pro pelle r. fo lio \\· the t,,·ist ra thtT 

th a n trYin g to fl a tten the ri, ·ing. The t\\·ist " ·ill no t afkct 

the shape o r th e slat whe n it's fitted to the chair fi ·; tml'. 

\\'he n \u u \ ·e fini shed clea nin g up o ne s urf~t c e . flip th t· slat 

blank O\'lT a nd begin sha,·ing the o ther side. I ge ncralh- do 

a n initial shm·ing to a bo ut :)/H-inch "id th . 

Place the dumm\· fo r th e lmHT slat o n top o r th e sma ll er 

d ressed bla nk. the bo tto m o r th e clumlll\' sla t in line \\'ith a 

g ro\\·th ring (fig. 6.'.!.7a . Trace the bo tt o m a nd end o utlines 

o r th e dummy. C o ntinue th e a ngled e nd lines across the 

\\'iclth o r th e bl a nk (fig. 6 .27b). \Ieasure th e heig ht a nd 

depth o r each IO\\'lT slat mo rtise o n th e rea r posts: tra nskr 

th ese meas urem ents to the sla t bla nk (fi g. 6 .27c). 

Fo r sla ts \\ith a simple c u1Ye. begin th e layout bY fin d ing 

the ce n ter o r the bla nk. D n t\\· a cross m a rk 3-1 / -J. inches 

a bon' th e base fig. 6 .27d. If' th e bla nk isn't :)-1 /-J. inches 

" ·ide. use a lo \\Tr CUIYC or diffe rent sla t design. Fo r th e 

upper sla t. cln1\\· th e cross m a rk 3-1 / 2 inches a l)(l\'e the 

base. Ora\\· a fa ir cu1Yc bY ho lding a fl e:-.:ible stra ig ht edge 

a t th e three desc ribed po ints (best clo ne " ·ith a helptT). o r 

ske tch th e CUIYe fi -ce hancl. C o ntinue the CUIYe to the end 

o r the sla t. 

I shape the sla ts " ·ith a unifo rm a rc o n the upper edge. a nd 

a stra ig ht line fo r the lmHT edge. but , ·o u ca n choose f'rom 

a number o f' d esig n \·a ria tio ns or design \·o ur 0\\"11 Sl'l' fig. 

G.28 . The sa me sla t d ummies a re used fo r a m · pa ttern. 

Sa" o ff the " ·as tc a t bo th a ng led ends o f the sla t. \\ 'ith a 

dr;m-kni k . th en a spo kcs han·. shaH' the stra ig ht bo tto m 

line a nd CUIYed to p. Yo u nO\\' han' a thick HTsio n o r th e 

sla t. mack to co rrec t dimensio ns and on ' ra ll sha pe. 

FRONT OF SLAT 

PATTERN I ) 

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. 

l ·,ing .1!111 du!lllllit '.l fl.\ pattrm., to rlttmnim' the lmgth and mrlangle of both ,/at' 

FIG. 6.28. Slat design variations 
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. !nhing a na1-rmt' ruin aero'' thr md and midj111int' o/ mch ,/at to amft' 
thr niiTffiuppa edge . . ! hrljlfr i, u.,rjit!. hut not nect1 1tiiT. 

Roughing out the uflller l'li/Tf o/ a ,/at ll'ilh a drtlll'klllji· 

Cutting a chan!fer around thr md, o/ tht ,/at' '' ·ith a ,hwp knifi' to lu'lf1 jm·­
tenlJallllning ll'hm the hot ,/at.' arrjittfll into thtir morfi,n. The !o~t·er ,/at 
mma ha, htm mt ofT 
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S/m,·lr ladling boiling ;,·atn Oi'l'l tht ,/f//1. Rota//' and md:Jill·-md tht· ,/at to 
di,friilllft tht hmt t'tmlr. 

l.imhning a ,/at at a ,hating hont. l.imlm lht mtirt ,/at. hut onlr in lht 
hmdi11g dirl'(fioll. .llril(!£. or fll!l'fhil(!£ d.'t' that ''·ill hold tht ,/at i11 thr dt'1i1ed position .for a J 



' ladling boiling zmler orer the .1/at.1. Rotate and l'llri:Jin·-md tht' ,fat to 

ute the heat emz(l'. 

ing a 1/at at a ,fwt ing honr. l.imhn the mtire ,fat. hut onlr in !hi' 

; dirntion. 

1·/tting the !olt'rr ,/at into the otorti't' \OIIII'Ihing o{ a ll 'tntling nwtrh. 

. \ lorhfi·ing tht mrrt o{ajit,hlr hmt gm'll ,fat . 1'1111 mn 11.11' ,firf.:,, i! 'i'l(!;tl. 
1/ring. or anrthing tf,t that 11 'ill hold the ,/at in the rlf,imljH!Iitionjlir aji•zt · dar,. 

:-.Ieasure the thickness of the slat mortises on the posts. 

and transkr this mcasurcmem to the slat, measuring fi ·om 

the finished fi·ont face. It 's important to make the slat's 

thickness as eH·n as possible o1·erly thick sections resist 

bending, and thin sections tend to buckle. L:se your thumb 

and first finger as ca lipers to check for o1·e rly thick areas 

it\ surprising holl' ll'ell this II'Orks. \\'hen you arc close to 

the correct thickness, use a knife to car\'e a slight chamfe r 

at the ends of the slat. . \ lso. ca rw off the lo11Tr corners. so 

thn· 11·on 't jam as the slat is in serted in the mo rtises. You 

can fini sh e\'t'Iling the slat to exact thickness 11·ith a spoke­

shan· or hand plane. \l ake sure that both slat ends fit to 

full depth in LIH·ir mortises. 

Fitting the Slats 
. \ I though \'Oll ma1· ust· a steame1~ the quickest ll'ay to plasti­

cize the finished slats is to ladle boiling mller owr them, 

11·hich 11·orks especia lk 11·ell 11·ith thin slats and ll'hen the 

lluod is grt'l'll. \\ 'ith rubber glm·es on. submerge one end of 

the slat in a pot of boiling 11·ateL then slmdy ladle ll'ater 

d01111 its length. Turn and end f(>r end the slat. so that it is 

thoroughly heated. Om· or t11·o minutes of ladling is enough. 

Before you tr\' to insert the slat in the post mortises. limber 

it in the direnion of' tlw bend. using \'our sha1·ing horse or 

a bench 1·ise as a limbning fixture. \I on· the slat to differ­

ent points 11·ithin the ja11·s of the sha1·ing horse or 1·ise. lim­

bering its full length. 

If' the slat is 1·ny lkxibk. \'OU can pop it imo the mortises 

immediatek after limbning. If' it sti llli.-cls stilL ladle boil ­

ing 11·atn mTr the slat. and limber a second time. 

Inse rt one slat end into its mortise. then bend the slat b~ ­

holding \ 'OUr kfi hand near the n·ntlT of the slat. and 

pressing the li·ee end into a cuiYe 11·ith \'our right hand. 

The posture required is a bit like 1\Tcstling. I generall\' sit 

on a shm·i ng horse and hold the cha ir steack by \\Tapping 

m1· legs around the lo11·n li·anw. You can olien squeeze 

tight-fiuing slats into place Ill hugging across the lii'O posts. 

\\ 'hen You're suiT the slats an· fulk inserted into their 

mortises. examine their cuiYcs and ho11· tht·\· relate to each 

other. Put a piece of' plnn>od across the top rungs -;o that 

1·ou can tn· siuing in the st·at. H o11· do the slats kel against 

\'O Ur back> You can t•asil~- modil\' the tilt angle or the slats 

11·hilc the 11·ood is still 11·et. Push or t11·ist them 11·here you 

11·a nt them to be. l 'se a n :jt-cl rung. t11·ine. and a bit of 

inH'Illion to hold a repositioned slat in place ll'hile it dries 

out. If \'OU han· lO. take the slat out of the mortises and 

ITII·ork or replan· it. 

.\ s the1· drY. the slats 11ill shrink in 11·idth and thickness. A 

n<UT0\1·. kngtlm·ise slit opens behind each slat mortise, and 

gaps appear at the top or bottom of the slat mortises. In 

l\1'0 or three lln·ks. alier the slats dry, you'll fill these 

spaces 11·ith speci<d \ITclges. 
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PEGGING THE SLATS 
\\'hen the slats are dry, they are read~· to be pegged not 
glued) permanently in place. but first you'll fill the gaps in 
the slat mortises. The tools you'll need lor this phase arc 

• Kni k 

• Light hammer 

• Drill 

• S/32- or 3/ 16-inch brad-point bit 

• Glue 

Push the slats to the upper l'Xll'l'me or the mortises. so that 
any gaps appear belm,· the slat itselr Crosscut a !(.·,,· pieces 
or drY post or rung scrap bct\\-ecn 1-1 /2 and 2-1 /2 inches 
long. then usc knik and hammer to split \\Tdges the 
approximate \\·idth of' the gap. but somn\·hat thicker than 
the opening is high. \\.hinie the blank into a long. gradu­
al~\- diminishing ,,·edge. (Steep \H'dges arc more likch- to 
come loose. ) Csc a hammer to test fit the ,,·edges, and 
rt:'\\·hittle if' , ·ou need to. Don't g lue ,,·edges or trim off 
excess material , ·ct. 

\\.ith the bonom \\Tdges in place. split out ,,·ide. thin 
,,·edges to fill the narrm,· gaps behind the slats. \ \ 'hinlc 
these ''-edges with a uniform thickness in length. and a 
diminishing thickness in width. Test b,· hammering into 
place. :-\light. square-sided hammer is uscfi.d fi:)r this ,,·ork. 

Pegs for securing the slats in place ma\· be square. octagonal. 
or round in section. I generally usc round pegs, l\\'0 at each 
end or both slats. I like the subtle dccoratin· dkct or the 
exposed peg end on the smooth surface or the post relief: 
:\lake the pegs to fit a hole .)/32 or 3/ 16 inch in diameter. 
splitting slightlY o\·ersizcd squares fi·01n the same stock used 
to make the wedges. Don't usc commercial maple do,w·ls f(n 

pegging slats: thn.-re not strong enough . \ \ 'hittlc the pegs 
,,·ith a slight \\-cclge shape to fit tightlY into the holes, testing 
each in the hole ,,·here it ,,·iiien·ntualh- stm: 

To make the peg holes. I recommend using a brad-point 
l\\·ist bit. . \ n ordinan· l\\·ist bit \\·iii \\·ork. but the rim or 
the holes ,,·iii not be as clean .) For a drill stop. \·ou can 
either \nap tape around the l\\·ist bit or better make a 
stop b,· drilling through a piece or rung scrap cut to a 
length. that stops the drill at the proper depth. L'sc a 
hand-pmnTcd eggbeater drill or a hand-held electric drill. 

The holes arc bored through the litcc or the relief' to a 
depth fi11· enough to insure the pegs ,,·iii hold. but not 
through the post .J / H to 3 / + inch. depending on the 
thickness and position or the slats S('(' fig. 6.29a . Locate 
holes so there ,,·iii be maximum slat fiber in tension behind 
each peg. For l\\·in pegs. ccmcr the upper peg I /2 inch 
bciO\\' the top or the slat and the IO\\Tr peg I /2 inch abon· 

I=LAT WE[)(:,E 

a 

PE& \\ 

DETAJL \1 
FLAT POST RELIEF 

b 

FIG. 6 .29. Details for fitting pegs and wedges to secure the 
slats: a, plan view; b, front view 

Another Way to ffiake Pe~~ 
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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. Pos ition 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. 

the bonom or till' slat. H orizontalk the holes are 
:1/H inch !'rom till' innn tangelll of' the post (fig. 

:\ f[er fitting all of' the pegs and \H'dges. glue them in 
II' the ,,nlgcs lit tightk mu can trim off excess 
immed i ate~\- alicr gluing. L' sc a sharp knife to trim 
wedges behind the slats. L'sc a chisel to trim the 
the square \H'cigcs uncln the slats. 

By nm,· , ·ou're probabh· cagn to ,,·eaw· a seat on your 
this should ,,·ait until You \r put a finish on the wood. 

fiNISHES 
\ \ 'ood finishing is a compkx subject that I try to 
pie and sail- t-co logicalk 1)\ using materials that 
the natural color. textuJ'l'. and grain panern of the 
and b,· an>iciing strong sokents. stains. and toxic 
(For details 011 using mon· compkx finish es, l 
ing a book citTOlt'dto the subjt'Cl. such as Bob 
L ·ndentanding I I iiOd hni.,/ting. 

\ \ 'ith anY kind of' lin ish. surlitn' preparation is half 
lor onlY a clean. smooth surEtcc ,,·iii sho,,· ofT the 



ng slats: they're not strong enough. \ \ 'hittle tlw peg:; 

3. slight \\·edge shape to fit tightlY into the hob. testing 

in the hole \\·here it ,,·iJI n ·entualh- stm·. 

take the peg holes, I recommend using a brad-point 

bit. An ordinary t11·ist bit 11·ill 11·ork, but the rim ol" 

oles 11·ill not be as clean.) For a drill stop, YOU can 

r \\Tap tape around the t11·ist bit or better make a 

by drilling through a piece of rung scrap cut to a 

h, that stops the drill at the proper depth. Lse a 

-powered eggbeater drill or a hand-held electric drill. 

holes are bored through the lace of the relief to a 

1 far enough to insure the pegs 11·ill hold, but not 

tgh the post 5/8 to 31-l- inch. depending on the 

ness and position of the slats (see fig. 6.29a). Locate 

so there will be maximum slat fiber in tension behind 

peg. For twin pegs, center the upper peg I 1'2 inch 

v the top of the !at and the lo11·cr peg 1/'2 inch abcm· 

R AT WED6E. 

a 

PE& \\ 

DE:TAlL \.1. 
FLAT R::6f RELIEF 

b 

. 29. Details for fitt ing pegs and wedges to secu re t he 
a, plan view; b, front view 

ke Pe~~ 

Hiring out ,fat peg' and l < 'I'IZ!;~"' 

Slat fit ~!; ' and ll"f!Zi;t ,,jlllt!Jtjim trimming ~t·ith a ,fun}! kniji 

the bottom ol" the slat. Horizotllalh-. the holes arc CL'tlle tTd 

:1/8 inch li'Oill the inner tangent or the post (fig. ().'J.l)IJ. 

. \ Iter fitting all ol" the pegs and \\edges. g lue them in place . 

I I" the \\-edges lit tightl1·. I"OU can trim off excess II"Oocl 

immediately <titer gluing. l'se a sharp knife to trim the llat 

\\-edges behind the slats. l'sc· a chisd to trim the pegs and 

the square IITdges undn the slats. 

81· 110\\. \"OU 're probablY eagn tO \\'Ca\'t' a scat on \'llUr chair. 

this should \\·ait until \"CJU \r put a finish on the I mod. 

fiNISHES 
\ \ 'ood finishing is a complex subject that I tn· to keep sim­

ple and sali.· ccologicalh· b1· using matnials that shm1· olf 

the natural color. textutT. and grain pattern ol" the \\·oocl. 

and b1· a1·oiding strong soln·nts. stains. and toxic mattTials. 

h:Jr details on using more complex finishes. I suggest read­

ing a book dn·oted to the subject. such as Bob Flcxnn's 

l 'ndentanding II ood Fini.,hing. ) 

\\ 'ith any kind ol" lin ish. surl;tlT preparation is hall" the job. 

I(J r onh· a clean. snwoth surl;tcT \\·ill sho\\· off the natura l 

beauty of the wood . You ma1· need to scrape or sand the 

assembled chair fi·<unc. You can bring the surl;tce to a 

smooth sheen by rubbing the \\·ood. \\·ith the grain. using a 

handful of dry spokeshm-c shm·ings before 1·cnt scoff at 

the idea. try it. 

Chairs mack li·om \\Tt oak sometimes get speckled or 

smeared blackish purple stains that arc usually on ly super­

ficial. \\'hen the \\·ood is drY. \'OU can remon· these stains 

\\·ith a scraper or wipe them \\·ith a rag clipped in a mild 

solution of oxalic acid. 

Oil Finishes 
Oil finishes look great. but they arc comparatin·ly soft and 

pr01·ide HTY little protection against moisture. Do not usc 

an oil finish on chairs that may be exposed to the weather. 

n-cn under a co\'lTt'd porch . . \ single. \\·indblown rain will 

turn a handsonH· oil finish into a blotchY mess. Oil finishes 

exposed to IH'athtT \\·ill be dull gtTI' bY the end ol" one 

summer. h1r exposun· outdoors. I nm1· use an exterior 

rated alkl·d or urethane 1·arnish. \\·ith ultrm·iokt inhibitors. 

T hese are a1·ailabil' in !lat. satin . and gloss suri;Kl'S. 

1'1·c al\\·a,·s finished indoor post-and-rung chairs \\·ith mix­

tures based on linseed or tung o il. both too thick and sl0\1· 

dn·ing to usc in their pure I(Jrm. You can usc proprietary 

products. often sold as ·' Danish penetrating oil." or \'ClU 

can make \'CJur o\\·n mixture. (Sometimes shredded 

bcTs\\·ax is melted into oil-1·arnish finishes to make finish­

ing paste. \\·hich I don't n·comnH·ndusing. '1\m kinds of' 

linseed oil arc a\·ailahil' ra\\· and boiled. Ra\\· linsn·d oil 

cutTs (hardens exttTmci1· slcm·k Boiled linst•t·d oil contains 

metallic drins. -;uch as salts or cobalt. manganese. and 

zinc. T ung oil has kss color than linseed oil. Pure tung oil 

\\·ill harden in its storage container if' air gets inside. 

To make 1uur m,·n linseed- or tung-oil finishing mixtures . 

simplY mix t\\·o pans oil " ·ith OIH' pan paint thinner. To 

make a finish \\·ith more scratch and moisture resistance . 

add a hall' portion or alki"CI or urethane , ·arnish to the 

mixture. II' the mixtun· is thick. add some paint thinner to 

create the consistcnn· \'ClU like .. \ dding paint thinner 11·ill 

make the mixture casitT to apply. but Hllt'll need to applY 

more coats to build up a protectin· surl;tce. 

Safety note: Rags soaked with either linseed or 
tung oil can oxidize and combust spontaneously. 
O il-soaked rags have caused many serious fires. 
Mter use, spread oil-soaked rags out to dry, or 
put them into a fire-safe container. (Recently I 

picked up a small, oil1 rag that had been set aside lor 

about t\Hl hours: it had alread>· heated to the point " ·here 

it \\·as dcliniteh- \\·ann . 

Oil and oil!l·arnish finishes are attractin· and easy to 

appk \\.ct a soli. ckan. \\·hite rag 11·ith the finish and then 

\\·ipe it onT the " ·oocl. \\·hich generallY absorbs the first 

application. Flood on nton· finish until absorption stops. 

\ \ 'ipc· off any excess. \\ 'hen the surl~tee has dried, apply a 

second coat. \\ 'ail about fifteen minutes and ll'ipe off am· 
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excess. If the amoum of 1·arnish in the mixture is Jo,,·. 1·ou 
can appk additional coats . . \ fi.er drYing. the surfitcc ca;1 be 
bufl(:d 11·ith a cln·. smooth cloth. 

.\ fi. er finishin g ,,·ith an oilh·arnish mixture. 1·ou ca n appk 
paste ,,·ax to create a smooth. attract in· luster . . \ buf1i:d 
11·ax surfitee ,,·ill also be easier to dean. Csc btTs\\·ax paste 
o r commercia l paste ,,·ax sold fix floors and fi.trniturc . 
Don't usc liquid 11·axcs tht·\· contai n sokcnts that can clis­
soke o il fini shes. 

Fo r fi.mhcr details on using a natural finish on chairs that 
combine St'\T ral tllX'S o r 1\'00cl. sec Chapter H: for ideas 
and methods fo r painting chairs. sec Chapter 9 . 
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An Environmental Note 
In recent 1·cars 11·c ·n· begun to sec major changes in the 
chcmistn· of \H)Od fini shes. (kcausc the pe troleum base of 
mam· sokcnts. paint s. and finishe s ca uses se rious cm·iron­
mcntal problems. Ill'\\ regulations require their phasing 
out. \\ 'ith this green spirit in mind . I han· tested sc\'l'J'al 
,,·;tter-bascd "1·arnishcs" that might be ca ndidates f(Jr chai r 
finishes but han· not as n ·t fi:Hmcl a sa tisbcton· substitute 
filr an oil finish . . · 

I continue to usc the olein tried and tested materials. hut 
,,·ith a consciousness compatible 11·ith em·ironmental all·an·­
ness. I n·n·cle soil-ems. f(lr instance. mam· times bcf(Jn' 
thrm,·ing them out. I clean brushes ca rcfilik so that the\' can 
be used fi:lr H'ars. I m·oid using the strongct: soh·c ms an~! 
more toxic finishes, 11·hich arc ofien ofkred as spra1·-ons. 

Po~t-and-Run 
~haker Tape, Hickor 

P ost-ancl-rung chair fi ·am~s han· an opening at 
the sca t ,,·htch must be ft!kcl 111. a process orne­
times rckrrcd to as bottoming. Scats are usually 

\\'0\'l'n across the top rungs of the chair fi·ame, but· 
old chairs. solid 1nJocl panels liTre also used. Most 
post-and-rung chairs han· a trapezoid-shaped eat; 
th e fi ·01n rungs arc sl'l'lT<tl inches longn than the 
rear rungs. Stools arc easier to bottom because they 
halT rectangular scat dimensions. 

WOVEN AND 

WRAPPED SEATING 
The t11·o tl'pcs of seating conmwnk used for pot­
and-rung chairs arc 11·on·n and \\'rapped seating. In 
this chapter I'll explain three bottoming techniques: 
IH'al ·ing ,,·ith Shaker tape and hickory bast, and 
\\Tapping ,,·ith genuine rush. 

You ran think of ,,.0\Tn chair scats ,,·ith a ,,·arp and 
1\Tfi. as Jargt·-scale \'lTsions of' standard 11·ea1·ing 
techniques. This seating uses flat materials. such as 
hickon· inner bark (bast). oak or ash splints, and cot­
ton (Shaker) tape. Seating material ,,·ound around 
the fi ·ont and rear rungs is the ll 'aljJ. and seating 
material that passes from one side to the other, the 
1ceji. :\ simple under-one. on·r-onc 11·em·e and a tag­
gen·cl herringbone arc the most common patterns. 

I usually bottom m1· post-and-rung chairs with hick­
o ry bast, 11·hich I find much more attracti1·e than 
11·hitc oak or ash splint. or ,,-ith Shaker tape. Bark is 
prepared in long strips. so I don 't han· to make the 
mam· splices ncccssa n · 11ith oak and ash splint. 
Shaker tape is a good qua lit1 natural product avail­
able in a range of handsome colors, .1/8 inch or I 
inch ll'ide. 

An incxpensil'(· material f(Jr 1\'l)l 't'n seating is reed, 
ll'hich COillt'S fi ·om the pith\· COre Of the rattan palm. 
You can also use ra11·hi cle. either b1· 1\Tm·ing strip or 
as a solid sheet laced around the upper rungs that 
form the chair scat. Caning. tTse tYed fo r chairs with 
a flat fi ·a me f(mning the scat. uses thin strips of the 
\ 'inc sheath or liw rattan palm \\'()\'l'll into an octag­
onal pattern. ) 



Environmental Note 
cent years ,,·e\ ·e begun to sec m<~or change-; in the 
ti.stry of ,,·ood finishes. Because the petroleum ba,c of" 
r soh-ems. paints. and finishes causes serious t•m·iron­
:al problems. new regulations require their phasing 
With this green spirit in mind. I han· tested scH-ral 
r-based '\·arn ishes" tha t might be candidatt·s fi >r chair 
tes but ha1·e not as yet found a satisbcton· substitute 
n oil finish. 

rinue to use the older tried and tested materials. hut 
a consciousness compatible ,,·ith cm·ironmcntal all·arc­

I recycle soh·ents, for instance. mam· times bdinc 

r-ing rhem out. I clean brushes carcfi.Ilk. so tha t theY can 

eel for years. I a1·oid using the stronger -;olH·nts and 

roxie finishes. ,,·hich are often ofk rcd as spra\·-ons. 

Pon-and-Run~ ~eatin : 
~haker Tape, Hickor~ Bark, an Genuine Rmh 

P ost-and-rung chair l"ramcs han· an opening at 

the seat ,,·hich must be filled in. a process some­

times rdi.'rrcd to as bolloming. ·ca ts arc usualh­
,,·oH·n across the top rungs of" the chair fi ·ame. but in 

old chairs. solid 11·ood panels IH' IT also used. \l ost 

post-and-rung chairs han· a trapezoid-shaped scat: 

the fiunt rungs arc scn-ral inches longer than the 

rear rungs. Stools are easier to bottom because theY 

han· rectangular scat dimensions. 

WOVEN AND 

WRAPPED SEATING 

The l11·o li'JX'S o f" sea ting common~\- used for post­

and-rung chairs an· \\"0\Tn and \\Tapped seating. In 

this chapter I' ll explain three bottoming techniques: 
\IT<ll·ing ,,·ith Shaker tape and hickon· bast. and 

\\Tapping ,,·ith genuine ru sh . 

You can think of" ,,·on·n chair sea ts ,,·ith a 11·arp and 

\ITfi as large-scale \Trsions o f" standard \H'a\·ing 

techniques. This seating uses flat materials. such as 

hickon· inner bark bast). oak or ash splints. and cot­

ton (Shaker tape. Seating material \\Uund around 
the fi·ont and rear rungs is the lt'aljJ. and sea ting 

material that passes fi·om one side to the other, the 

ll'eji. :\ simple under-one. m·er-onc ,,·cm·c and a stag­

ge red herringbone arc the most common patterns. 

l usualh- bottom my post-and-rung chairs 11·ith hick­
on · bast. 11·hich I find much more attracti\T than 

11·hite oak or ash splint. or ,,·ith Shaker tape. Bark is 

prepared in long strips. so I don't haw to make the 

many splices ncccss;u\· ,,·ith oak and ash splint. 

Shaker tape is a good qualit\· natural product ;l\·ail­

able in a range or handsome colors. 5/8 inch or I 

inch ''ide . 

. \ n inexpensin· material fix 11·on·n seating is reed. 

11·hich comes fi·om the pithy core or the rattan palm. 
You can also usc l'<l\1·hide. either b~ · IH'a, ·ing strips or 

as a solid sheet laced around the upper rungs that 
fo rm the chair scat. Caning. rTse iYed for chairs ,,·ith 

a flat fi ·ame forming the sca t. uses thin strips or the 

\·inc sheath or the rattan palm \1'0\Tn intO an OCtag­

OIIal pattern . II i·rmng Shakn laj1r on laddrr-hark dwin allhr end of a d/{/innaking ~t·orklhojl 
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. I lll'i< '. INalllljit!(r rll'lailed com-lullk It'll/ on 1111 old laddn-/){lck dlflil: 
l t 't'fli' ti unkllmt'fl 

\\ 'rapped seating l'Inplm·s \ ·a rio us cordage materials 
\\'OUnci 0\Tr the rungs beginning at till' cornn posts of the 
chair ti·amc. Classic \\Tapped seating uses rush. ,,·hich can 
be ca uail J}pha latijillia. called fl'{'(lllwcl' in England or bul­
rush SciljJ/1.1 h!C(l.l/ri.l and Sciljlll.l .llaritimu.1 . Other long 
2;rasscs can also be used. 

\\'ith till' exception of \\Til-kept antique chairs. genuine 
rush seating is rarelY seen in llw Lnitcd Stall'S, although it 
is still common in Great Britain. :\lost \\Tapped seating 
\'OU see tocla\· is made ti·01n a t ,,·istt·d paper cordage called 
"tiber rush ... "Sea grass· and " Danish cord .. arc among 
llll' mam· other procluns that can be used l(ll' a \\Tapped 
chair seal. . \ rare but \'l'l'\ ' imprcssi\'l' traditional material 
f(Jr \\ '0\'l'n sea ting is corn husks. 

Both \\'0\'l'n and \\Tapped sea ting usc S0111l' kind or Iiller 
bet\H'l'n the !anTs of the seaL Rush scats arc usualh­
sllllkd ,,·ith rush scraps. St'\'l'l'al Years ago Brian Boggs 
shO\\Td me a sYstem f()r stulli ng spokt·shm-ccl ,,·oocl shm·­
ings into a Sl'\\·n clot h enn·lopt', the nll'thod I presently usc 
f()r bark and tape ,,.0\'l'll scats. 

BonoMING WITH SHAKER TAPE 
The Shakers didn't usc the 1-inch-\\·idc collon \\Tbbi1w 

"' so lclwclm· as "Shaker tape .. until the late I ROOs. Seating 
materials lor their earlier chairs. especially those made for 
the Shaker commun ities. incluckcl cane, rush, splim, and 
occasional!\- leather or so lid ,,·ood. Earl\- Shaker tape ,,·as 
,,·ool. ,,·m ·en b\· the Shakers: couon tape ,,·as their com­
mercial ofl(Ting. ContemporarY Shaker tape is m·ailable 
ti·om chair-caning and baskcu·>· suppl ie rs. 

To bouom the double-slat Country \\'orkshops laclcler­
back. You 'II need 2.) yards of 1-inch-,,·idc Shaker tape. or 
about 3 7 >·ards of .)/8-inch-,,·idc tape. . \ so lid color is 
auranin·. but \·ou can also \\Ta\T a l\\·o-colorccl checkered 
paucrn. as the Shakers tht·msl'l\'l'' olien did on chairs sold 
I(Jr usc outside their commu11it\·. 
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The tools and supplies you'll need arc 

• Scissors 

• 2-3 small spring clamps 

• Flexible buller knit(· ,,·ith smooth blade 
(not serrated) 

• :\cecile and thread 

• Thumbtacks 

• H emostat or needle-nose pliers 
useful. but not m·n·ssan· 

• Couon fitbric lor cnH·Iopc 

• Dried green-,,·oocl spokesha\'l' shm·ings 

Winding the Warp 
. \ uach the tape tO the bottOill right end of the fro Ill rung 
\\·ith a thumbtack or spring clamp, about a loot li·om the 
beginning of the tape: let the end dangle. or \\Tap and 
tack the cnclw the right rung. 

Begin \H'a\·ing b\· \\Tapping the ,,·arp around the liunt and 
rear rungs. Keep the tape in a tight roll throughout this 
stage or the process. \\'inc! the coiled \\·arp 0\'l'r the lOp or 
the ti·o lll rung. then back and O\'l'l' the rear rung. C:ominuc 
b\· ,,·incling under the scat so that \·ou come up fi·01n unckr 
the li·ont rung. and then go O\'l'l' the back of the rear rung. 
This ,,·incling should be btirh· snug. but not so tight as to 
cause the rungs lO ca\'l' in later ,,·hen \·ou are \H'a\·ing the 
,,·cit. a balance \UU can onh- be sure of ,,·ith experience. 

Reginning 11 .\haker-!ape 1eal br ll ·inding lht lt'lli/J 11/0IIllrl lhejhml and rmr 
1'1111,!!1. flanging_jrom thejimllmng i1 /lu')iwl -long tail. /o be i<'Oi't'll into lht• 
l<'efi IOi< 'IIIIIiluend oj'lht jmiCI'\\. 

Continue ,,·incling the ,,·arp. Be sure lO keep the tape llat: 
it's cas\· to acciclentalh- l\\·ist the ,,·arp on the boll om side 
or the seal. If \ 'O U do. go back andunt\\'ist it. \\'hen about 
half' of' thl' \\·arp is in place, Sl'CUrl' it \\·ith a sp ring clamp. 

Shakn tape sags ,,·ith use. so I usc padding between 
layns. C:kan spokesha\T sha\·ings li·om green wood 
resilient. besides being a nice USe or a chairmaking 
product. Stuff dn· sha\·ings into a simple. rectangul 
t'mTiope mack fi ·01n inexpensi\·e cotton fabric of a 
similar to !Ill' color of !Ill' Shaker tape (see fig. 7.1 ). 
need Sl'\ \' on lY l\Hl scams. one on each side of thee 
lope . . \ fin stu !ling '' ith sha\·ings, l(>ld the flap over 
opening of' the pocket. Pn·ss the stufkd em·elope do 
that the sha\·ings arc mattt·cl and not too springy. 

Insert the enn·lopc bet\\Ten !Ill' upper and lower wu 
,,·ith the flap being the kit sick rung. so that you c 
reach inside to redist ributt' lilt' sha,·ings if this becon 
lll'Cl'SSa 1'\ '. 

The last round or ,,·arp passes onT the top of the r 
rung and against the inner sick of the left rear post. 
the tape around the inside or the post and then aro 
and on-r the left side rung. Secure the \\'arp with a 
clamp at the rear rung. 

. \ s \'OU ,,·ork. n>LI·ll prob<tbk need to make one or m 
spl ices in the tape. because Shaker tape is sold in 
length strips . To sp lice. on·rlap the Ill'\\' length of 
about I inch. then Sl' \\ ' the t\\'O tapes toge ther. The 
ing pattern doesn't matter. or course, you \\'ant to 
all splices 011 the bottom sick or the scat. 

To make a checkered pattl'l'll, change tape color at 
of \\'inding tht· \\·arp. Cut the ,,·arp tape about I . 
the t'l'llllT or the inner ldi rear post and make a 
\\·ith the Ill'\\. color. 

Packing 1j111kl'lhm·t' 1haz·ing1 into 11 1imj1/t 
doth l'lll 'l'lojll' lo 1111/T 1nlo a Shaf..tl laf!t 1m/ 

fn,erting the stuffi 
half complelt 



:ools and supplies \ 'OLd! need arc 

• ClSSOrS 

• 2-3 small spring clamps 

• flexible butter knife \\·ith smooth blade 
(no t serrated) 

• :'\eedle and thread 

• Thumbtack 

• H emosta t or needle-nose pliers 
use ful. but not necessan ·· 

• Cotton fabric fo r em ·e lope 

• Dried green-wood spokeshaw sha, ·ings 

riding the Warp 
:h the tape to the bo ttom right end or the li·om rung 
a thumbtack o r spring clamp, about a foot from the 
rning o f the tape; let the end dangle. o r \\Tap and 
the end to the right rung. 

1 \\·eaYing by \\Tapping the wa rp around th e li·01n and 
rungs. Keep the tape in a tight ro ll th roughout this 
of the proce S. \ \ 'ind the coiled \\·a r-p 0\"lT th e top o f 

·om rung. then back and m·c r the rear rung. C ontinue 
inding under the seat o tha t you come up from under 
·on t rung, a nd then go owr the back o r the rear rung. 
winding hould be fa irl y snug. but no t so tight as to 
: th e rungs to caw in la te r \\·hen \·ou a rc \\Tm·ing the 
a balance you can only be sure of \\·ith experience. 

ing a Shaker-tape seat ~I' ~t ·inding the wr11j1 around tlu .Ji"onl and rmr 
fiangingfrom the front rung i> the.foot-long tail. to bt ,, ·o;·m into thr 
·ard the end qf the prote». 

mue ,,·inding the \\·a rp. Be sure to keep th e tape ll a t: 
.sy to accidenta lh- twist th e \\·a r-p on the bo tt om side 
~seat. If YO U do. go bac k a nd Ulll\\·ist it. \\"hen about 
>f the \\·arp is in place. secure it \\·ith a spring clamp. 

Sha ker ta pe sags \\·ith use. so I usc padding bct\\·ccn th e 
!anTs. Clea n spokcshan · sha, ·ings liu m green \\·ood a rc 
res ilient. besides being a nice usc o r a cha irmaking !)\·­
product. Stull' drY sha, ·ings into a simple. rcct a ngubtr 
cm·clope made li·01 n inexpensin· cotto n E1bric of a colo r 
simila r to th e colo r o r the Shakn tape (sec fig. 7. I . You 
need st' \\. onh- t\\·o scams. one on each side of tht· cnn·­
lope . . \ Iter stulling \\ ith shm·ings. I(Jldthe ILtp O\ tT till' 
opening o r the pocke t. Press th e stulkd cnn ·lopt· clmm. so 
th a t th e sha, ·ings a rc ma tted a nd no t too springY. 

Inse rt th e cmTlopc bc t\\Ten the uppn a ndlm\tT \\·ind ing' 
\\·ith the ll ap l i~e ing th e kit side rung. so that \ "O U can 
reach inside to redistribut e th e sha, ·ings if this btTO llH'S 
necessa rY. 

T he last ro und or \\·a rp passes 0\"lT the top o r the !Ta r 
rung and against the inner side of the lelt rear post. Take 
th e tape a round the insick o f the post and then around 
a nd on ·r th e kit side rung. Secure th e \\·arp \\·ith a spring 
cla mp a t the rear rung. 

. \ s , ·ou \\"Ork. nJ u·ll probabh- need to ma ke one o r mon · 
splices in th e tape. because Shaker tape is sold in ra ndom­
length strips. To splice. on ·rl ap the nn\· leng th of tape 
about I inch. then sn\· th e t\\·o tapes toge th er. The stitch­
ing pa tt ern doesn't ma tttT. ()f course. \ 'O U \\"<llll tO ma ke 
all splices 0 11 tht• bo tt om side o r the scat. 

' I (J make a chccknccl pa ttcm. cha nge tape colo r at th e t•ncl 
o l' \\ incl ing th e \\·arp. Cut the \\·a rp tape abo ut I inch past 
the center o l' the inner kit n ·a r post a nd make a splice 
\\·ith th e Ill'\\. co lo r. 
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FIG. 7 .1. How t o figure cloth dimensions of an envelope for stuff­
ing wit h spokeshave shavings 

Weaving the Weft 
To \\Tan· the \H' it \·ou han · to let the coiled tape come 
loose. (To keep it li·01n ge tting soiled. I \\Urk o n a clean 
ll oo r or keep tiw loose tape in a cardboa rd box.) To ensure 
that the tape is no t t\\·isted. run Your thumb a nd index lin­
ger a long its length li·Oin th e end or the \\·a rp to th e end or 
the ta pe. 

/'{/(king >Jmke,hrm• >haring> into a >illljllt• 
doth t'ni·dojll' to >tufT into a Sluzka-taf"' >l'llt 

/mating t/11 >tujJid tnrdojn' itlzm thl' wrujl i.1 ahout 
hall t'OIIIjllt!t· 

II iajlfnng the laj1e under the /10>1 and oz·er the 
adjat"mt ,ide rung ll·hm the llWjl i.> .filled in. 
bejim• zt mting the weji 
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8tginning tlltlt'tji ,,·itlt a h111it' Ol'f'l' ·llllrlo ora undo lt'llll't' 

l'ulling tlu mirlr!!t •f'tlion of" !Itt lt't/i /m, ·rllrl tlu bad, rung to kufJ tlu lt't'fl l'l 
1//'11/:l!,h/ 

l'u.,fting tin l t 't/i through allnnating ,,·intf, of" tlu lt 'flljl ~t·itlt a butln k111ji· 
;chrn thr it ·rarinp, }!,t'l' l(!!,hl 

Start the IITii b1· passing the tapt· O\'lT the leli side rung 
and O\'lT the last 11·inding of the 11·arp. Tuck the tape end 
under and then O\"l'r the sutTco;sin· 11·inclings of the 11·arp 

in a basic unckr-onc. O\"lT-otll' '' ca1·ing pattern .. \ looser 
11·can· ,,·ill result in a sagging scat. 
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Pull the IITft tape fitirh· snug 11-h,·n Hlu get to the opposite 
side rung. Then pass the tape O\'lT the right rung. 
Continue 11·ith the 0\'lT-Olll'. undn-onc \\Tan· on the bot­
tom of the scat. The 11·efi 11·ill tend to bo11· outll·ards in thl· 
midsection of each round. Pull the tape back so that it lies 
in a stra ight line bct\HTil the sick rungs. 

Begin IH'm·ing the next round ill· inserting the tape unckr 
the strand of 11·ar-p at the kit side rung. Continue ,,·ith the 
O\'lT-onc. under-one pattern. 

. \ s HJu ,,·can· the liT fl. the entire lith ric 11·ill begin to 
tighten. making the last rounds something of a challenge 
to 11·ean·. This is 11·hcre the buttn knik comes in. \\ .ith its 
hlaclc. push doll·m,·ard on the 11·arp just ahead of the 
strand that 1·o u need to tuck the IH' fl tape under. Then usc 
the knik on the other side. pressing dm,·n on the next 
,,·arp to make an opening for the tape to come up 
through it becomes a ramp fix the emerging end of the 
tape. \\'hen the IH'al·ing gets rca ill tight. usc needle-nose 
or lw1nostat pliers to pull the IITii fi·om under the 11·arp. 

Finish the IITfl ill· 1\Tm·ing a last round underneath the 
scat. It ·s not m·ccssa n · to tack or stitch the end in place. 
Tuck it under a fi.·11· strands of the ,,·arp. 

Filling in the Ears 
To fill in the cars: the sma ll triangular openings a t either 
sick of the scat. 1·o u'll \\Tan· short pieces of tape across 
the IITfi. First. take the st rip ldi dangling at the beginning 
of the 11·arp and \H'an· it across the IH'ft on the bottom 
side of the scat. Cut a strip to the estimated length ahon· 
and bclo11· the scat and ,,·ca\"l' it from the fi·ont rung 
tm,·ard the back of the scat. as fi1r as possible to11·ard the 
back rung. T ake the othn end of the strip O\Tr the fi·01ll 
rung and \H'a\'t' tOII·ard the rear rung. If' you are using 1-
inch-,,·idc tape for the tii"O-slat ladder-back, , -o u'll need 
three strips to complete the ears, because there is a :) -inch 
difkrence in the length of the fi·ont and rear rungs. 

II i·ariug !hi' l'fln (I hi' ,jdt' lrianglt 1) . . I •togton·, hnno•lal Ia lot'k111g jJ!itn ) ;, 
11•(/11l !tar ho,jJita/, throlt' thm1 1/lt'lllc 

HARVESTING AND PREPARING 
HICKORY BARK 
Tlw inner bark of hickor>· makes a wonderful chair 
It's a \'lT\' durable matnial 11·hosc looks improve wi 
The major challenge in making a hickory bast seat i 
ting good qualitY material. You 'll seldom find hicko 
fix sale. and 11·hen 1ou do the qualitY is often di ap 
ing. The best ,,-a,· to get hickorY hark is to collect it 
selL a task that requires careful \HJrk . 

Stripping and Shaving the Bark 
Tht· hcst time to strip hickon bark fi ·om logs i dur· 
first half of each n·ar's grm,·ing seaso n. usually late 
through carh- .Juh-. You can usc the inner bark of an 
on· subspecies or of pecan. ,,·hich is closely related. 
Stripping a sap ling is less m1rk than getting bark fro 
biggn tree. hut bark fi ·01n smaller diameter tree \ · 
more as it dries and is usual II- molT likeh· to have kn 
The smallest sap ling 11orth stripping is about 6 inch 
diamctn at chest height: Ill\ pn·ft-n·ntT is for 8- to I 
inch trees. Look fi:ll" a straight tnT liTe of low brancH 
knot scars in the bark . 

. \ fin klling the tree. crosscut the log to the Ionge t 

ca l le ngt h that 1·ou can deal 11 it h. 1-i:>r IH'al'ing, the I 
the strips of bark the better. Buck the log at a length 
thnc arc quite a fi.-11· knots so it's not worth stripping 
highn. Strip thl· bark on thl· spot in the 1\'00ds, or h 
log to a shack shed or 1·ard. You can usc the wood, 
oficn of poor qualit1· on th,· smaller trees. It 's better 
,,·ork in direct sun. ,,·hich ,,-ill dry the bark 1-ery quic 
do the stripping \Hlrk fi ·01n a standing posture, with 
supported h1 ll\'0 sa11· hors,·s. 

The tools 1uu·ll need arc 

• Sharp dr;l\\-knik 

• Shop knik ,,·ith short. sharp blade 

• Bucket of" 11·atn and an old -;crub brush 

Start bY sha1·ing oil" the outn bark sec fig. 7.2). 'ou'l 
that outn hickon· bark is l'Xtrl·mch- hard stufl) Whe1 
brittle outn b;trk is rcmon·d. >uu begin to cut into th , 
bast H'lim'. tough. ami katlll'ry. \\ 'hen bits of gooe)l 
st ick to the dr;l\\ knik. dean them oil" 1rith water and 
scrub brush. On the exposed surfitn· of' the bast, you'l 
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FIG. 7.2. Section of hickory bark and outer annual sapwood 
growth rings : x, premium quality bast; y, second-grade mat 
z, weak reject material 



the ,,·e ft ta pe fairk snug ,,·hen 1uu get to tlw opposite 
rung. Then pass the tape OHT the right rung. 
tinue 11·ith the on· r-one. under-one 11-can· on the hot­
of the seat. The 11·eli 11·ill tend to bo11· out ll·ards in the 
ection o f each ro und . Pull the tape back so that it lies 
straight line bet11·ecn the side rungs. 

n 11·ea1·ing the next round b1· inse rting tht· tapt· undn 
tra nd of warp at the left side rung. C ont inue 11·irh the 
·one. under-one pattern . 

)U ,,·ea\·e the 11·efl. the entire litbric ''ill begin to 
en . making the las t ro unds some thing of a chall enge 
~a\·e. This is where the buller kni k comes in . \ \ 'ith it s 
~- push do11·nward o n the 11·arp just ahead of the 

d that you need to tuck the \H' Ii tape under. Then usc 
nife on the other side, pressing dmm o n th e next 

' to make an opening for the tape to come up 
1gh- it becomes a ramp fo r the emerging end o f the 
\\'hen the wem·ing ge ts really tight. use needle-nost· 

:mostat pliers to pull the weft from under the ll"<trp. 

h the 11·eft by wea\·ing a last ro und underneath the 
It ·s not necessary to tac k or stitch the end in place. 
it under a few strands of the 11·arp. 

ing in the Ears 
1 in the ears; the sma ll triangular openings a t either 
Jf the seat, you ' II wean· short pieces of tape across 
•eft. First. ta ke the strip left dangling at the beginning 
e wa rp and ,,·em·e it across the 11-e lt on tlw bonom 
>f the seat. Cut a >tr ip to the estimated length ahon· 
>eiow the seat and weaH· it from the liu m runrr ,..., 

·d the back of the seat, as far as possible tm,·ard the 
rung. Take the o ther e nd of the strip on·r the li·om 
and wea, ·e toward the rear rung. If 1-ou arc using 1-
wide tape for the two-sla t ladder-back. You' ll need 

trip to complete the cars, because there is a :~- in c h 
ence in the length of the fro nt and rear rungs. 

~the ean (the 1ide triangln ) . . I 1/llgeon·, hnnr11tal {a forking plirn ) 11 

'Te ho.~pita/., throll· lhnn al<'l!l'· 

HARVESTING AND PREPARING 

HICKORY BARK 
The inner bark of hickorY makes a 11·ondcrltd chair scat. 
It's a n · n · durable matnial 11·hosc looks imp ron· 11·irh age. 
The m;~or challe nge in making a hickon· bast seal is get­
ting good qualir1· matnial. Yo u'll seldom lind hic ko rY bark 
lor sa le. and ,,·he n HHt do the qualitY is often disappoint­
ing. The best 11·a,· to get hickorY bark is to co llect it Your­
selL a task that requires careltd 11·ork. 

Stripping and Shaving the Bark 
The best time to str ip hickory bark fi ·0111 logs is during the 
first half of each 1·ca r's gnl\l·ing season. usua lh· late .\l a1· 
thro ug h eark .Juh-. You ca n usc the inner bark of anY hick­
on· subspecies or of pecan. 11·hich is close h· related. 
Stripping a sapling is less \1\Jrk than gelling bark front a 
biggn tree. but hark li·01n smaller di<lllll'll'l" trees 11·ill cu p 
more as it dries and is usual~\- more likek to han· knots. . . 
The smallest sap ling ,,·o rth stripping is about () incht·s in 
diameter at chest height: tm· prdtTt·ncc is f(Jr H- to I 0-
inch trees . Look f(Jr a straight tree li-ce of lm1· branches or 
knot scars in the bark. 

.\ ltn Idling the tree. crosscut the log to the lo ngest practi­
ca l length that YOU ca n deal 11·ith. For \\Ta\· ing. the longer 
the st rips of bark the lwllcr. Buck the log at a length 11·hnc 
there arc quite a li.·11· knot s so it 's not 11·o rth strippin g anY 
hig her. Strip the bark on the spot in the 11·oods. o r ha ul the 
log to a shack shed or 1·ard. You can usc the 11·ood. but it 's 
olicn of poor qualit\· on the smaller trees. It ·s bclln not to 
11·ork in direct sun. 11·hich 11·ill dn· the bark HT\ . quic kl y. I 
do the stripping \WJrk from a stand ing posture. 11·irh the log 
-;upported lw tll·o sa11· horses. 

The tools 1·ou'll need arc 

• Sharp drall-knilt-

• Shop knik 11·ith sho rt. sha rp blade 

• Buckel of 11·altT and an old scrub brush 

Start b\· shm·ing oil' the outer bark sec fig. 7.'2. You' llfind 
that outer hickon· bark is ex treme~\- hard stu ff \\ 'hen the . . 
brillle outer bark is tTmon·d. Hlll begin to cut into the 
bast >·c llo11·. tough . and leathery. \\'hen bit s of gooeY bast 
stick tO the dr;\\1-knifi:. clean them of]' \\·ith \\·atcr a nd the 
scrub brush. On the exposed surlitce of the bast. yo u' ll 

GROWTH 

RtN65 

V·SECTION 

NETTING 

CAMBIUM LAYER 

OF CELLS 

FtG. 7 .2. Section of hickory bark and outer annual sapwood 
growth rings: x, premium quality bast; y, second-grade material ; 
z, weak reject material 

1/irkorr ha1/ ll"Oi'lll in a hnringhont' fwltt•m on a ,i,tem:rmr-old 11'al 

.'ihm·ing /urkorr l11n!. z,·ith lht lr~!! 11/ tollljill!ahlr i t ·ork ht(i;hl 

Vuu ·it(!! ofF tlu m11111 ouln hmk and tno•l o/ tlu hmzilr ntlttd 1tdion o/tlu ha.1/ 

begin sha\·ing into a th ' ttinglikt· pattern. the beginning of 
splits in tlw bark that n ·,uh from grm1·th in diameter of the 
tree .. \ s I"<Jll sha1r dccpn. the netting lines become prog rcs­
sin·k natT011·er and then disappear. This deepest area zone 
x in th e ligurl') tn a kt·s the lwsl qualit\· bast sea ting. 
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Be n·n· cardi.d \\·hen shm·ing dO\\·n to the innermost 
lan·r the bast is stringy. and the cambium lan·r ma\· hmT 
surl~tce ripples. You can get an idea or bast thickness b\· 
stabbing the point or a kni((: straight in tO\\·ard the \\·ood . 
You don't \\·ant to shan· into the \\·ood. Shan· an area 3 to 

-+ inches \\·ide the fi.dl length or the log. 

Peeling the Bast 
\\"hen \·ou \ ·c finished shm·ing. YOU arc reach· to peel the 
first tt'St strip or bast. Lse the knili: point to Cut dO\\·n to 
the \\"Ood along the fi.dl length of the log. Tn· to run the 
cut fitirk straight. \\·ith gradual CUIYcs \\·here the log t\\·ists 
or changes shape. \l ake the second cut .'i / H to :3/ -1- inch to 
one side or the first cut. \\"ash goon· matter ofl' the knik 
\\·hen it begins to resist cutting. 

Lse the knif(· to pry loose one end of the bast strip fi·om 
the sap\,·ood. Take hold of the loose end andiTmon· the 
full strip of bark fi·om the cambium. almost like peeling a 
banana . If the slicing on the sides of the strip doesn't cut 
fi.dk to the cambium. recut the edges as you peel a\,·m· the 
bast. \ \"ith the first strip ITmon·d. \·ou han· a cutm,·a\· \·in,· 
into the remaining bast on eithn side. This allo\,·s YOU to 
fine -tunc Your shm·ing depth fiJr the next strips. 

The final thickness or bark str ips used fi:lr seat ing should 
be about I I I 6 inch. :\sa generalization, thick bark strips 
tend to be \\Taker than thin strips. because the\· arc less 
pliable and more likch- to crack around the rungs of a scat 
fi·amt'. The bark thickness that you strip also depends on 
\\·hethn the peeled bast can be split into t\\·o pieces . Some 
bast splits nicch: and some doesn't. 

Tcq f(lr splitting qual it\· bY slicing across the thickness of 
one end of a strip. Begin to pull the hakcs apart. keeping 
\·our hands close together and creating s\·mmetrical bends 
in the bark at the origin of the split. Do this slmd\· and 
cardi.dl\·, appking equal pressure to each half of the split. 
.\ s you peel the bark into hah-cs. reposition Your fingns 
close to the beginning of the split. . \ t some point. one 
piecepr the split \\ill begin to run out. \\'hen this happt·ns. 
app~· more pressure and a tighter bend to the thicker 
piece. If \·ou can control the splitting process and get t\\·o 
good bark strips. then shan· the remaining bast dO\\·n to 
about I / H-inch thickness .. \ ftcr splitting \·ou \\·ill han· a 
double \·ield. Some bast doesn't split " ·ith enough rcliabil­
it\· to make splitting \\·onh doing. In this case. shan· dmm 
to about I I 16-inch thickness. 

Do as much sha\·ing as poss ible \\·hilc the bast is attached 
to the cambium. :-\lthough \"l)U can reshan· the bark at a 
-;hm·ing horse after peeling. it's difTicult. 

.\ s ~ ·ou peel successin· strips. \·ou " ·ill han· to deal " ·ith log 
tapn and probabk some knots . . \ II but the smallest knots 
result in holt·s in the bark. Tn· to keep the strips bet\\Ten 
.) / Hand 7 / Hinch \\ide. You can do some side trimming 
later. \\·ith ht'a\ ·Y-dut\· scissors or tin snips. Don't make 
long. tapning strips at the end or the log.) Large knots are 
good places to end some of the strips. You can cut strips to 
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(.(,i/ing thl' h(/\/ a' il jil'e/, .from thl' mmhium 

surround small knots that are less than I I -+ inch in diame­
tn knotholes at the side of a strip mm· end up on the 
bottom or the seat. .\ half strip \\·idth is more than ack­
quatt' on the seat bottom . 

C:oil the strips as \"OU peel 
the bark from the log. The 
natural coil \\·ill hmT the 
cambium on the outside. 
T ie the coils \\ith bast 
scraps or string. D rY the 
coils in a \H'II-n' Illilatcd 
area: Hlu can ston· the dn· 

coils inddiniteh: (. \ !though 
\"OU can \H'an· fiTshk . . 
peeled bast onto a chair 
fi ·ame. the bark " ·ill shrink 
and lean· spaces bct\HTn 
the strips: I prekr to dn· 
the coils and then n:-\\·et 
them just before \\·ca\·ing 
a seat. 

WEAVING 

Ontf rh:J: the r01h o/ hirkOIJ hr11 t 
ll·i/1 kel'jl indl'jinitdr. 

HICKORY BARK SEATING 
Soak coils of bark in \\·arm \\·atcr about half an hour bt'ft)IT 
\·ou start to \\Tan·. The seat on the Coumn· \ \ 'orkshops lad­
der-back requires about 120 ket or good qualit\" bast that 
an·rages 5 / 8 inch in " ·idth . Inspect the bark for quality after 
it softens. Side trim sections wider than 7/ 8 inch \\·ith shears 
or tin snips; thin hem:· sections \\·ith a dr;m-knik. (Be HT\" 

cardi.d not to slice through the bark.) 

If' you're \\·01·king in a heated shop or during drY \H'ather. 
you mm· hm·e to IT\H' t the \\"OH'n bark fi·om time to time. 
T ry to finish \H'm·ing the seat in a single sitting. 

Winding the Bark Warp 
\ \ 'inding the bark \\·arp is basically the same process as 
\\·inding Shaker tape. T he onlY diflL'ITnn· is that the \\·arp 
should be considerabh- loosn. to accommodate the st iflill'ss 

and thickness of the bark \\·hen \UU \\·em-c the weft 
\\·ea\·ing. \llu·ll orient the bark \\·ith the cambium sid 
dmn1. against the rungs. Padding in a hickory bast Sl 
optional the bark \\·ill sag " ·ith use. but an unpaddc 
can still be comft)rtable. If nHI \\·ant padding, use w~ 
sh;n·ings in a cloth enn·lopt·. as described in the earli 
tio n in this chapter on Shaker tape seating. 

You' ll sp lice the bark as \ ou go along b\· tying a kno 
ah,·ays on the lt)\\·er side of scat. Once \·ou\e begm 
\H'a\·ing the \\-eft. H)U can dispense \\·ith knotting spl 
instead back \\'t'a\ ·inp; nn,· strips of' bark into the exil 
\\Tft: \\·hen the bark ch·ics. the \\"0\Tn-in strips will m 
come loose . . \ sheet-bend knot is easy to make and 
(sec fig. 7. :1. Cut the ends of the strips to be tied inti 
thongs about I I-~ inch \\·ide . To pren·nt tearing, m 
cut fi·om the fi.dl \\·idth to the thong with a gradual~ 

FIG. 7.3. Sheet -bend knot-begi n by making a loop with s 

At the end or the " ·arp. \\Tap the hark under the rea 
past the innn portion of the kg. then up and over tl 
side rung. Because the bark is stilL \'OLdl get some bl 
rrom \\·inding around the rungs and post. You can rn 

th is detail neater in appearance ir H)U cut away om 
the bark \\·idth in this confined area: \\ 'rap the come 
that you can stT " ·here to start and end the cut, then 
a scissors cut about 3 inches long to remo\·e bark fro1 
post sick of the strip. (You don't \\·am the narrow e~ 

bark to sho"· on the exposed areas or the rungs.) 

Weaving the Bark Weft 
\ \ 'ith hickorY bark. the " ·eli is generally \\.0\·cn withal 
bone pattern. a handsome look that also represents jUSI 
the right amoum of \H'a\·ing tightness for this material, 

WPR.P STRIPS 

ROW I 

ROWZ 

ROW 3 
ROW4 

RJW 5 

LEFT SIDE R1J 

FIG. 7 .4. Start ing the he rringbone weave . Rows of warp an 
on an actua l chai r would be packed together. Note steppin 
occurs where weft wra ps around the ang led side rung. 



~ the bast as it pee!J from the tambium 

1und small knot that a re less than I I -~ inch in diamc­

·knotholes at the side of a strip ma1· end up on the 

1m of the seat. \ ha lf strip width is more than ade-

~ on the seat bottom. 

tht> strips as you peel 
0rk from the log. The 
·a! coil will haw the 

>ium on the outside. 

he coils with bast 

1 or string. Dry the 
in a ,,·ell-ventilated 

you can store the dry 

indefinitely. (Although 
;an wea1·e freshly 

d bast onto a chair 
e. the bark will shrink 

ea1·e spaces between 

:rips: I prefer to dry 

oils and then re-wet 

JU t before wem·ing 
t. 

::AVING 

Once d~1·. the coil' of hid.-o~r b1111 
u·ill keefJ indl'jinilt•[r. 

:KORY BARK SEATING 

coils of bark in warm 11·ater about hair an hour bd()re 

tan to ,,·eaYe. The seat on the Countn· \ \ 'orkshops lad­

ack requires about 120 feet of good quali t1· bast that 

ge .5/8 inch in width. Inspect the bark for qua lit1 aficr 

ens. ide trim sections 11·ider than 7 /S inch ,,·ith shears 

snips; th in hea1y sections ,,·ith a dr;ll\-kni f('. (Be HTI. 

II not to slice through the bark.) 

l 're working in a heated shop or during dn· \H'athct: 

1a1· hm·e to re11·et the 11·on, n bark fi·om time to time. 

J finish 11·ea1·ing the seat in a single sitting. 

1ding the Bark Warp 
ing the bark ,,·arp is basicalk the same process as 

ng haker tape. The onk difl(Tcncc is that the 11·arp 

:1 be considerabk looser. to accommodate the sti fl'n ess 

and thickness of" the bark ldlCn you ll·eaH' the 1\"t' fl. [·or 

11·ca1·ing. you'll orient the bark 11·ith the cambium side 

dmm. aga inst the rungs. Padd ing in a hickorY bast scat is 

optional the bark 11·ill sag 11·ith usc, but an unpadded seat 

can sti ll be comfortable. If" You 11·ant padding. usc 11·ood 

sha1· ings in a cloth cm·dope. as described in th e earl ie r sec­

tio n in this chapter on Shakn tape seat ing. 

You ' II splice the bark as 1·ou go a long b1· tYing a knot. 

ahl·a\·s on the IOIITr side or scat. (Once I'OU \·e begun 

11·ca1·ing the 11-di. >·ou ca n dispense ,,·ith knotting sp lices. 

instead back 1\Tal·ing nl'\1. strips of" bark intO the existing 

IH·fi: 11·hen the bark dries. the 11.0\Tn- in st rips 11·ill not 

come loose .. \ sheet-bend knot is easY to make and lies fl at 

,Sl'l' fig. 7.3 . Cut the ends or the strips to be tied into 

thongs about I /-J. inch ,,·ide. To prt:IT!ll tearing. make the 

cut rrom the rull \l·idth to the thong llith a g rad ua l taper. 

FIG. 7.3 . Sheet-bend knot-begin by making a loop with strip A. 

.\ t the end o l' the 11·arp. IITap the bark under the rear rung. 

past the inner portion ol' th e leg. then up and on-r the ldi 

side rung. Because the bark is stifL YOLdl get some buckling 

fl·om 11·inding around the rungs and post. You can make 

this detai l neater in appearance if" 1·ou cut ;11\·a,· some or 

the bark 11·idth in this confined area: \\ 'rap the corner. so 

that 1·ou can sec 1dwrc to start and end the cut. then make 

a sc issors cut about :3 inches lo ng to tTmm·e bark fi ·01n the 

post side of" the str ip. (You don't 11·a n t the na 1T011· sect ion of" 

bark to shm1· on th e exposed a reas or the rungs. ) 

Weaving the Bark Weft 
\ \ 'ith hickorY bark. the 11·di is gcncralk ,,·on·n ,,·ith a herring­

bone pattern. a handsome look that also rcprcsc!lls just about 

the right amoum ol' 11·ea1·ing tighmcss for this material. 

WARP STRIPS 

ROW I 

ROW 2. 

ROW 3 
ROW 4 

~ws 

LEFT 51 DE RUNG 

FIG. 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 . 

II in/J/Jit(!!, tht 11 'tll/t amullfltlujion/ and 11'111' rung' to 1/ar/ a hicko~r-bfl.li 1m/ 

Tlujint rolt ' oj't/11' htrringhont' w('/i on lht 11/J/Jt'r ,idt '!l lht ltf/1: l'a11 orer 

llt 'O round, '!l lt'mfJ. tltm undo !It 'll .. 

'/ Itt third row o/ lt'tfi: /'a" undtr llt'o round, of lt'fii/J. thm ora llt'O. 

]·() reach St't or 11·cfi rOll'S, thl'!'t' arl' fCJL!r dif](.·rellt 

starts sec fig. 7. ~ : 

Row 1: Beginning at tlw hark or the chair. CIYJ.\.1 Ol'fl' 

!ht'.finl/lt'O strands or \l·arp and Ullcll'!' the next t\1'0 

strands. then 11·ean· mTr-tll·o. under-t11·o until you get 

to the bottom or the scat. 

Row 2: Cro.l.\ Ol'l'r 0111' .llmnd or \\·arp. then 1\'l'aH' 

unde r-t IHl. m ·cr-t 11·0. 
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. I rlouhlt'·ro;, · rhf(ker j)(l//nn on lh1• unrlrnir!t o/ lht 11'111. Thf .1j1/i((' on lht 
nnl ;,·rllji ro;,· il't'f! be hirlrlm br tlu ;,·(/i fw"ing m·n thr knot. 

II imtng tlu fa,/ m;, · o/ il'tji. 11 dwl!mgt in ;, -l11dt aj!t 11Nt !!///In k111ji 
j11n;,, tlltjit!. /'ointing lhr mrlo/ tlu hark af,o hdfi'· 

Row 3: Pa.\.\ IInder lhl'jinl lll'O .1/ranrf., or 1\·arp. then 1\'l'an· 
onT-tiHJ. under-t11·o. 

Row 4: Pa.1.1 11nder one ll'llljJ .1/Jand. then 1\T<II·c on-r-t\\·o. 
undcr-t\\·o across the scat. 

Repeat the pattern cn·n· f(JUr ro\\·s. 

The herringbone pattern maY seem conrusing \\·hen you 
first \\·can· it. but take 1·our time. f(JIIo\\ · the ro\\· directions. 
and Hllt .ll amaze , -ourself Pull the 1\·cf[taut as you 1\·ork 
and keep each ro\\· straight. fi ·om one side rung to the 
other. Pull the center or each ro\\· in to\\·arcl the rear rung. 

\\.l'a\T the scat bottom in double ro\\· checkers of onT­
t\\·o. undcr-t\\·o. For the bottom ,,·l'i[: 

Row 1: Starting at the back. pass the strip onT till' lirst 
t\\·0 'trands or 1\·arp. then 1\"l'a\T uncJcr-t\\'0. OnT-t\\"0. 

Row 2: Repeat Rem I. 

Row 3: Pa" under the lirst t\\ o strands or 1\·arp. then 
\\Can· onT-t\\·o. under-t\\·o. 

Row 4: Repeat Rcl\1 :l. 

Repeat the p<tttern n ·er1· i(JUr ro\\·s. 
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. \ s I'OU 1\'l'an· to\\·atTI the liunt or the seat and thl' 1\·arp 
gets tighter and tighter. thin the lead end or the 1\l'<ll"ing 
strip to about 3/8 inch \\·ide. and then point the encl. l'se 
the butter knik to help guide the bark under and then 
back m ·er the 1\·arp strips. 

\ \ 'em·e in as many ro\\·s of 1\·cf[ as possible. To make " ·ca,·­
ing easier, trim the \\Tit on the bottom of the scat to a nar­
ro\\Tr 1\·idth. Persist. although it's diflicult at the end. 

Finish bY " ·ea1·ing across the bottom for a final ro\\·. The 
bark \\·ill sta1· in place once it dries out. 

Fill in the ears on either side of the chair fi·amc 1\·ith short 
pieces of bark. 1\-em·ing them as br as possible on both the 
upper and lmw-r side of the scat. 

\\ 'hen it dries. your nc\\· bark scat \\·ill han· a dull bro\\·n 
appearance . Don't be tempted to \\·ax it or apph- a finish. 
\\.ith usc. the upper surEtec will dc1·clop a beautirul. nat­
ural sheen. 

. I //I'll' hirkorr·hll.llwal. ;,·orm in a diamond pat/an hr Dai'l' Sm,_Tfl' 

DoiNG GENUINE RusH SEATING 
Ru.1!t is a generic term for snTral long-stemmed plants that 
gro\\· in shallo\\· lakes and along the banks of' slo\\·-mm·ing 
rin-rs .. \ I though I han· lH'I'lT been attracted to the t\\·istcd 
paper product knoll"ll as "fiber rush ... I rank genuine rush 
along 1\·ith hickorY bast as the premier materials I(Jr seating 
a post-and-rung chair. \l ost rush II"Ork in the Lnitcd States 
traditionally used cattails: English and European chair 
scats use both cattails and bulrush. Finding either product 
i(Jr sale is not cas~: but 1·ou can trY the spccialt1· caning and 
baskctn· suppliers. Bulrush consists of' round. hollo\\· stems, 
tapering to\\·arcl the tips. Cattail lcan·s lorm a pulp1· 

. \ rtlura/ m.,h \I'll ling materia/,: ll'ii. ronnnon mllai/., harvested in .\t 
Carolina: right. 1111 /rtllh jimn l'orlngal 

hall~circlc section at the butts. tapering to flat leaves i 

tips. Cattails gro"· throughout most ol' the L:nited t 
so ~ ·cllt can probabh- hanTst I'Otll· mm suppl~: 

The inf(Jrmation on using natural rush in this chapte 
comes li·01n Thomas Donahey and Carl S1rensson, t 
chairmakcrs 1\·ho 1\·ork 1\·ith rush seating. I learned a 
co llecting cattai ls fi·0111 :\n ·il :\cal. a chairmaker whc 
works 1\·ith his son. Lt\\Tl'tlet'. in \\'ar\\·ickshire, Eng[ 
(For rurther details on the man1· 1·ariations possible iJ 
seating. I recommend Chair Smting. b1· K.m· john on, 
Barratt. and :'1 Ian· Butcher. 

The wcm·ing pattern used lor rush seating is conside 
more complex than the checkerboard wem·es used w 
Shaker tape, hickory bark. and other flat material. 
Dealing with the "ears" or a trapezoid-shaped chair 
can be confusing. You should practice t\\·isting the ru 
material into a rope bdorc tackling a finished seat. A 
most or two clays lor 1uur lirst rush scats. (After man 
years in the business. :\n ·il and LmTcnce \Teal still a 
four hours to complete one scat. You can expect to< 
eral rush seats bdore achiLTing qualit1· results. 

Harvesting Cattails 
The Neals make an annual trip to han·est a year's up 
or bulrush lor their chairs. ;'\n·iJ Sal"S that the best qua 
grows in slc)ll·-mm·ing ri1·crs, not still lakes. The Neal 



you ,,·ea1·e toward the front of the sea t and the ,,·arp 

• tighter and tighter, thin the lead end or the ll'('al ·ing 

p to about 3/8 inch 11·ide, and then point the encl. L'se 

butter knife to help guide the bark under and then 

ik OYer the warp trips. 

aye in as many rows of wert as possible. To make IITa\·· 

easier, trim the weft on the bottom of the scat to a nar­

rer 11idth. Per ist , although it 's difTicult at the encl . 

tish by weaving across the bottom for a final ro,, .. The 

:k will stay in place once it dries out. 

in the ear on e ither side of the chair fi·ame 11·ith short 

ces of bark, wea1·ing them as far as possible on both the 

>er and lower side of the seat. 

ten it dries, your new bark seat 11·ill haH· a dull brmm 

>earance. Don't be tempted to wax it or apply a finish. 

rh use, the upper surface will de1·elop a beautiful. nat-
1 sheen. 

~· hickor;·-bast :,eat. 'Ol'fll in a diamond j)([l/nn br /)an Sm,:rn 

[)lNG GENUINE RUSH SEATING 
~ is a generic term for sel·crallong-stcmmccl plants that 

,\' in Shal(O\\' lakes and along the banks of sl011 -1110\ 'illg 

rs .. -\!though I ha1·e ne1·er been attracted to the tll·istccl 

er product kn0\\'11 as "fiber rush ... I rank genuine rush 

tg with hickory bast as the premier materials f(>r seating 

>st-and-rung chair. \lost rush II'Ork in the L'nitecl States 

jtionally used cattails: English and European chair 

s use both catta ils and bulrush. Finding either product 

;ale is not easr but you ca n tn· the specialt1· caning and 

;etry suppliers. Bulrush consists of round. hollo11· stems. 

-ring tm,·a rd the tips. Cattail lean·s form a pulp1· 

. \ iilumln1.1h lfflling 1/lalnia/1: kli. tOIIIIIIOII mttaif., hrnn ,fnl i11. \ in'lh 

Carolina: right. lmlnllhjiwn l'ortugal 

half~circle section at the butts. tapering to flat lean·s at the 

tips. Cattails grm1· throughout most of the Lnitccl States. 

so you can probabil" hatYcst 1·our Oll'll suppk 

The information on using natural rush in this chapter 

comes fi·om Thomas DonaheY and Carl S11Tnsson. t11·o 

chairmakcrs 11'110 ,,·ork ,,·ith rush seating. I leamed about 

collecting cattai ls fi·om :\L'I'il :\cal. a chairmaker 11 ho 

11·orks ,,·ith his son. Lai\Tt'nce. in \\'an,·ickshire. England. 

l·or further details on the manY 1·ariations possible in rush 

seating. I recommend Chair Smting. bY Kay Johnson. Oli1·ia 

Barratt. and \ larl' Butcher. 

T he IH' m·ing pattcl'll used for rush seating is considerabil" 

more complex than the checkerboard ,,·eaH' s used ,,·ith 

Shaker tape. hickor~· bark. and other flat matnials. 

Dealing ,,·ith the "ears .. of a trapezoid-shaped chair scat 

can be confusing. You should practice t11·isting the rush 

material into a rope before tackling a finished scat. .\ llm1· 

most of t11·o days for your first rush seats. (. \ ficr man1· 

n·ars in the business. :\c1·il and La11Tcncc :\cal still allo,,· 

f(ntr hours to complete one seat. ) You can expect to do se\·­

eral rush seats before achie1·ing qualit1· results. 

Harvesting Cattails 
The :\eals make an annual trip to han·est a Year's supph" 

ol' bulrush for their chairs. 0-'n ·il says that the best qualit1· 

gro11·s in slo11·-mo1·ing ril 'lTS, not still lakes. T he :\ieals plan 

their rush-gathering trip at summlT·s encl. 11·hen the rushes 

are at fitll height and still bright green. (:\s the tips begin to 

brmm. the plant fiber becomes 11·eak and less pliable.) The 

rushes are cu t just abm·e the mud. 

Once 1·ou hai'C' a supply of fresh rushes, you must dry the 

leai'C'S carefully. Dil'ide the lcm·es and throw am1y any ccmral 

cattail stalks 11·ith a seed head. Spread the lem·es on impro-

' ised racks in a drafty shed. If necessar); rearrange them 

e1·en fi.·11· clays. Good air circulation is important. You want 

to a1'0id mold. 11·hich ,,·ill discolor and 11·eaken the rush. 

\\ 'hen the lean·s are th oroughly dry, tie them into loose 

bundles. You'llnl'l·cl almost three pounds to bottom a typi­

cal sidt· chair . . \ clark >torage area 11·ill help to prTSl'I'IT the 

beautil'ul. bright color. 

Preparing the Rush 
.\ !though in the photographs. ' Iim1 Donahey is working 

11·ith purchased cattails on a chair 11·ith a flat fi·ont fi ·ame. 

1\'l'al·ing on the standard laclckr-back l'rame is no clifkrent. 

II' 10u usc bulrush . I'Olll' procedures 11·ill be slightly different 

than those illustrated liH· cattails. 

To check ltll' qualit1·. 'ort through the pile ol' cattails or bul­

rush. grabbing each tip about H inches !'rom the end 

lwtiiTell nntr thumb and index finger and pulling , ·igor­

ously. If it lll'caks. rq)l'at the process about ~inches li·01n 

the IH'I\' encl. You need sound material. l'sc scissors to cut 

t·ach butt e11cl at a long. acute angle. Trim off am· rou11clish 

sections near the bast· ol' tht· butt s. The base of each 

trimmed butt should Ill' no mort· than a sh1· hall' circle in 

section. Keep tht· rush trimmings and broke11 kmTs l(>r 

stufling into tht· scat. 

Both cattails and bulrush require rchnlrating bci(Jre usc. 

Sprinkle and then \\Tap the rush in a clamp blanket to 

·'mello11·" f(>r eight to tll'l'il 'l' hours. (Rush absorbs too much 

ll"<lll'r if it is simply soaked and 11·ill shrink a great deal on 

the \\Tapped chair. resulting in a sagging scat: soaked rush 

is also less pliable than carefully dampened rush. ) .\ tier 

mello11·ing. squeeze excess ,,.<Ill'!' and air fi·om the Ican·s: 

Grab the thin end ol' a leal' 11·ith Your thumb and index fin­

ger. then slide your clutched fingers to the base or the lea[ 

\ \ 'ith some rush. \'Cllt'll actual II· burst internal air bubbles 

11·ith a sharp pop. Squeezing also seems to limbn the fiber. 

making it easin to II"Ork 11·ith. II' the lean·s are dirty. 1·ou 

can clean tlll'm h1· squeezing ,,·ith a rag bctll'l'l'n your fin­

gers and the rush . 

Making the Rush Cord 
The tools nnt'll need arc 

• Spring clamp tifT' 11·ire hook 

• ScnTal clothespins • Ruler 

• Sharp scissors • Table knife 

• Tamping block 
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There's more than one 11·ay to make the tll·istcd rush cord. 

\ \ 'i th cattails. the cord consists or three lll"istcd lean's. 

11·hile a bulrush cord mm· usc just t11·o strands if" the mater­

ial is panicularh- bulk\·. The important filctor is the thick­

ness of" the cord. 11·hich should be unil(lrm and 

appropriate lor the chair being bottomed. HealY cord suits 

ru stic chairs: more relined chairs should be IITappcd 11·ith 

unil(lrm. litirh- n<I!T0\1" cord. 

\\ 'ith bulrush. the cord is t11·istcd onh- in the 1·isiblc sec­

tions the seating surlitn· and the rung edges. :\n1· leaH's 

arc inserted into the l11·isted cord onh- at the corners. 

11·hcre thn· arc held in place b1· li·inion. You begin each 

insert 11·ith the butt. Bulrush strands can also he tied 

togethet: using an ordinan· hall~hitch knot. The knots 

must be located in a no1t1·isihk area of the scat. 

L" si11g cattails. Tom DonaheY prckrs to make a continual 

t11·ist. al11·a1·s in one direction. :\n1· leaH'S arc added into 

the tll·ist on am· section of" cord that 11·ill not be 1·isiblc on 

the linishcd scat. .\ lllcan·s arc added 11·ith the trimmed 

butts leading into the tll·ist. 

Bd(HT \"C)U tll·ist the cord I(Jr 1·our lirst sca t. tll·ist scnTal 

1·ards of" practice CO rd .. \ t hand \"CHI halT mcllOIITd leaH'S 

YOU \ ·e prepared. snapped at the tips. and trimmed at the 

butts. Hold three lean's togcthct: all butts to one side and 

spaced 6 to I 0 inches apart. L"sc a spring damp to secure 

the lirst butt to something stable. such as a table edge. 
L'se clothespins to secure the sccoud and third leaH's in 

place. Start tll·isting slighth· behind the third butt. . \ 1\,·m ·s 

tll 'ist clock\,·ise. ll"i th the thumbs and index lingers or both 

hands. maintaining constant tension on the cord as HHI 

lll'i't it. 

Ti,·i,ting lhrft >lmnrf, oj" mllaillflll't'l nm · 1/mnd, art' addfd hull mdjinl. 
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\\ 'hen the tll·istcd cord hegins to get thin. introduce a Ill' \\' 

lea[ Inserted leaH's arc ah,·ays staggered. so that the cord 

does not become too bulk\·. Position the leaf 11·ith its outside 

CUIYaturc t011·ard the outside of the cord YOU 11·ant the 

cupped shape of" the cattail lean's to nest together. You can 

also add an extra leaf b1· tying it in place against the exist­

ing cordage 11·ith soli cotton string . .\ laintain your tension as 

\'OU continue lll'isting. :\ lll·ays pm· attention to the thickness or 

the cord and the pattern on the surl;tcc of the t11·ist. :\ s \'OU 

t11·ist. tuck the tip ends into the cord . so they can't unrm·e l. 

Snip ofr anY extra bits that stick out of the cord. For the prac­

tin· cord. 1·ou'll han· to step back11·ards as YOU increase the 

length . SaH· the material in the practice cord for stufling. 

.\ l'tcr some practice. start tll·isting the cord that 1·ou intend 

to usc on a chair. Once you\·c t11·isted about 2 kct of real 

cord. snip ofr the lead end just in fi·ont of the third butt. 

Beginning to Wrap the Rush 
or the many possible ll'a\·s to stan \\Tapping the scat. Tom 

DonaheY begins b1· tYing a loose loop about 12 inches in 

circumf(: rcnce around the left end of the front rung sec 

fig. 7 .. ) . L"se a bo11·line knot. 11·hich 11·on't slip. and place 

the loop against the left fi·om post (fig. 7 .6). 

Keep tension on the cord bY pushing against the chair 

li·amc 11·ith 1·our knee . \\'hen th is isn't possible, usc a spring 

clamp to secure the cord to a chair rung. Rotate the chair. 

SO that the back (;tCl'S you. 'f'll'ist a little more than a i()Ot of 

cord . You're nm1· rcad1· to begin the basic IITapping pattern 

sec lig. 7. 7 : 

I Pass the cord OH'I' the back rung: I ca ll this the 
"approach rung ... 

2 \\ 'ra p the cord under the back rung and up through 

the center of the seat. 

(:} ) .\l ake a perpendicular turn to the left. passing OHT 

the original strand and OH'r the lclt ("departure") rung. 

(+) Pass the cord under the departure rung and under 

the original strand tied to the fi ·ont rung. 

Repeat Steps 1-+. next IITapping the cord around the 

rungs at the right rear post. 

Chainnakn 7i)ln Oonahfr \ n11h lnlmiquf hl'gin.> br lt 'raJ!Iling a loofi o/ 
llt'l>inl mrd around ihf lfji mrloj"!lu')i-onl rung. Th1• knot ;_, a hm,·!int•. 

Ob.wrl'ing !Itt• /)(1/h o/ a >inglr 1/mnd makt'l tlu r111h fwllem ;implt to, 

RIGHT LEFT 

fiG. 7 .5 . Sta rting rush with a bowli ne around the front ru~ 

FIG. 7.6 . Tying the bowline: a, make a loop; b, pass rope a 
t he fro nt rung, up t hrough the loop, around the rope, and 
down th rough the loop . 

,rAPPROACH 

fiG. 7 .7 . Diagram of pattern for basic corner wrap. Pull th• 
t ight and agai nst the corner posts. 



hen the t\1isted cord begins to get thin. int rod uce a nc\\· 

tf Inserted lea,·es are ah,·ays staggered. so that the cord 

es not become too bulky. Position the leaf " ·irh its outside 

n ·ature to\\·ard the outside or the cord ~ ·ou \\·ant the 

pped shape of the cattail lean's to nest together. You ca n 

o add an extra leaf b\· tying it in place aga inst the ex ist-

~ cordage ,,·ith sort cotton string . .\ laintain wJ ur tension as 

u continue t\\'isting: :-\h,·ays pay atte ntion to the thickness or 

: cord and the pattern on the surface of the t\\·ist. :\ s , ·ou 

ist. ruck the tip ends into the cord. so the\· can't unrm·el. 

ip off any extra bits that stick out of the cord . For the prac­

e cord, you'U ha\·e to step back\,·ards as ,·ou increase the 

tgth. a\·e the material in the practice cord for stufling. 

rer some practice. stan t\\·isting the cord that YOu intend 

use on a chair. Once you 'w t\\·isted abou t 2 lt-e l of real 

·d. snip ofT the lead end just in front or the third bull. 

eginning to Wrap the Rush 
· the many possible " ·ays to start \\Tapping the scat. Tom 

1nahey begins by tying a loose loop about 12 inches in 

:umference around the left end of the !i·ont rung sec 

7.5. C e a bowline knot. " ·hich lmn't slip. and place 
loop against the left front post (fig. 7.6 . 

ep tension on the cord by pushing against the cha ir 

me with your knee. \\'hen this isn't possible. usc a sp ring 

mp to secure the cord to a chair rung. Ro tate the chair. 

:hat the back faces you. T\\iSt a little more than a ((Jot o r 

d. You're no,,· ready to begin the basic \\Tapping pattern 
: fig. 7. 7 : 

Pass the cord m·er the back rung; [ call this the 
iproach rung." 

~\"rap the cord under the back rung and up through 
center of the seat. 

\fake a perpendicular turn to the left. passing onT 

original strand and o\·er the left ("departure") rung. 

Pass the cord under the departure rung and under 
original strand tied to the front rung. 

teat teps 1-+. next \\Tapping the cord around the 
gs at the right rear post. 

'Tlakn Tom Donah~r ·, nnh lfl"hniqur brgiw l!l' 1t ·ra/t/Jing a Iooft o/ 
t wrd around thr ifji md o/ thr.fimll rung. Th f knot;, a illlll 'iint. 

Oh11•rring tht• j)(l/h o/ 11 1it(!!,lt 1/mnd makt'l thl' twh j)(l//i'm 1illljJ!t to 11/idrn/and. 

RI6HT LEFT 

FtG. 7.5. Starting rush with a bowline around the front rung 

FtG. 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 
down through the loop. 

f"APPROACH 

FtG. 7.7. Diagram of pattern for basic corner wrap. Pull the wrap 
tight and against the corner posts. 

!folding tlu (11/Y/ 111 /1111/fJn and ~imultanrotllil' lt'flll'ing thf Ifill and lzt'i.1fing 
tlu /m;·r1 

You maY need to n·position tht· chair as \·ou wrap the 

cord .. \~ You 1mrk. \'OLt must pull the cord tight and pw;h 

the \\Tap~ tm,·arcl ti;,. t·onnTs against the posts. Continue 

repeating tht· lintr ,lt'P' i(Jt· otn· full trip arouncltht· chair 

li·anw bd(m· dealing" ith the caro;. You'lllw rontinualh­

adding lt·a\'t'' a' \'lllt "ork. 

Squaring the Trapezoid 
\ \ 'ith bark. splint. anclt·ot ton-Lapt· seal,. \'OU clcal "ith the 

trapezoid sca t shape al thl' end or tilt' \\ 'l'a\·ing job. \\'ith a 

rush scat. \'!JU sq uare tilt' hole shortlY altn beginning the 

\\Ta\'t'. Th~·n· arc st'\Tral \\·a\·s to squa re till' trapc;:oicl. 

The basic idea is lO \\'t'a \ '(' ('X tra strips or cord along the 

sides and (i·Otll of tilt' o;eal. \\ 'ithout adding lO thl' hack. 

FtG. 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 ca n usc L he approach shm1·11 in ligure 7 .H with real 

rush or any matnial that is t\\·istt·d into a cord as the \\Tap 

progresses this \\·on·l \\'Ork " ·ith paper rush: 

I . \ ltn completing one and a half rounds or the basic 

pattern Steps 1-+. just explained. bring the cord under 

the right -; ide ol' the rear rung and clamp it to the rear 

rung so that it can't unra\'l·l. 

2) .\ del a ((Jttrth leal' into the cord. t\\·isl a lt-w inches. then 

di, ·ide th e coni into l\\'0 strands (.\ and Bin the figure). 

each ,,·irh t\\·o It-a,·es. 
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Ditiding the ron/to omit the nlra matm'aljrirjil/ing in the romm o{ !Itt 1('(1/ 

(3 Clamp Strand B so that it ca n't unrm·el. 

(+) :\del a third leaf' to Strand .\ . \\ 'rap Strand. \ around 

both fi·om posts using the basic \\Tapping pattern. Clamp 

th e end or Strand . \ to the left end or the rear rung. 

."> . \ del a third leaf to Strand B. \\ 'rap Strand B around 
both fi ·om posts. 

6 T11·ist Strands. \ and B togcthn into a single cord. t11ist 

fo r a [(:,,. inches. then snip off three leaH'S. You nm1· han· 

a standard cord cons isti ng of' three l\l·isted leaH'S. 

.ljirr !T011i11g theji-onl o{ the 1tal. !Itt lzt·o rorrf, art mill ita/along !Itt o/J/111 
1ift 1idt rung. 
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Tht ll'rajl jlallem ajier lzt·o 1'1111/ld, 

7) \\.rap the cord around the chair using the basic pauern 
f(Jr one f'ull round . 

Repeat Steps '1-7 . . \ s you ,,·ork. take mcasuiT!llcnts across 

the openings at the rear and fi ·om rungs. Discontinue using 

the split 1\Ta\T \\·hen the n·nttT openings at the fiunt and 

rear rungs are equal. Continue 11Ta1·ing the scat using the 
basic \\Tapping pauern. 

Cim!lan' rlirirlrrlanrl n'lllli/('(/unlillht gajJ i, equal at thrji-onlanrl 1mr mng,. 

Tht 1m/ ·, thrtl' lr!l'l'n an· n-idmt: 11/J/H>r It mjl. lmte!rn. and loll ·r·r lt'WjJ. 

As you twist the rush and wrap the seat, 
remember to 

• Keep the diameter or the t11·istcd cord cons istent. 

• .\laimain tension on the !11·istecl co rd at a ll times. 

I r you can't hold the end. secu re it 11 ith a spring 

clamp or clothespin. Pushing the cha ir a11·a\· fi·01n 

1uurselr 11·ith \'OUr knee maintains tension. 

• Be su iT that the cord passes straight across the chair 

fi·om left to right sides. and fi ·om fiunt to back. 

• Keep the \\Taps around the rungs pressed lO\I·arcl 

the post s at the corners. l'sc a block of 1\Uocl to 

compact the rush aga inst the posts. 

• Keep the diagonal ,,·m ·en lines that originate at 
the corners straight. 

Stuffing the Seat 
Begi n to stuff the scat ,,·ith padding ,,·hen the cornt 

\\'raps arc about :-1 inches ,,·ide .. \ s the \\Tap progre> 

you \\'ill notice that the paucrn fcm11s a middle !aye 

cord bct\\Tl'n the top and bouom surf;1ces of these 

This middle laYer is hidden ,,·hen the scat fills in. 

You' ll start '' ith dn· material. beginning at the cor[ 

stufling pockets that dn·clop aboH' and belm1· the [ 

laHT of cord. First. stuff the short snippings of ru I 
sa~ ·cd ,,·hen 1·ou sorted and trimmed the lea1·es. U ( 
blunt-cndcd .stick to shon· the stufling into the corn 

h i ling the porket' a/the romm ll'ilh ,/wrl lmgth., o{ \trap rush to 
.1t1!fJing .. '/(mt /)onaher 1111//; lht top and hoi/om !t!ren: other chai1 

/omen .. 'tufT onlr the hoi/run. 

\\'hen the Cl'ntcr hole is about+ toG inches across, 

can stuff longer pieces of rush scrap across the ga1= 

the rush so that 1uu haH' clumps about 8 inches IOJ 
the ends into op;)osite corner pockets . . \ del stuffing 

Cl' Illn hole fills in. It is impossible to do a good stu 

,,·hen the \\Tap is close to filling in the center of tht 

.\jnl'llrling lmga IO'It/1' o{ 1111jjing 111'1'111' jwm o{ romrr pockets a. 

do111 in 

It is unlikch- that 1·ou ,,·ill IITap an entire seat in on 

sion. \\ 'hen. 1·ou t<;ke a break. clamp the cord to a 1 

that it can't unran·l. !·o r a short break. 1·ou can wr; 

\\'ct end in plastic to keep it pliable. !·or an m·ernig 

\\'rap the seat in a clamp tml'l·l. If' the 11·cather is ht 



wrap pallmt after tz '0 roundJ 

Wrap the cord around the cha ir using the basic pattern 
one full round. 

1eat teps 2-7. As you ,,·o rk. take measurements across 

openings at the rear and front rungs. Discontinue using 

plit wem·e when the center openings at the fi ·ont and 

· rungs are equal. Continue ,,·eaYing the scat using the 
ic \\Tapping pattern . 

·are divided and reunited until the gap is equal allhe.Jronl and mtr rung-. 
;eat's three lqyers are emaent: upper u:rap. traulm. and!ol!'n ltTajJ. 

y ou twist the rush and w rap the s eat, 
neTnberto 

• Keep the diameter of the n,·istecl cord consistent. 

• l\Iaintain ten ion on the t\\·istecl cord at all times. 

If you can't hold the end, secure it with a spring 

clamp or clothespin. Push ing the cha ir away fi ·om 

yourself with your knee maintains tension. 

• Be sure that the cord passes straight across tlH' chair 

from left to right sides. and from front to back. 

• K eep the \\Taps around the rungs pressed to\\·ard 

the posts at the corners. L"se a block or \HJOd to 
compact the rush against the posts. 

Keep the diagonal ,,·on·n lines that originate at 
the corners straight. 

Stuffing the Seat 
Begin to stufT the scat ,,·ith padding ,,·hen the corner 

\\Taps are about :'1 inches ,,·ide . . \ s the \\Tap progresses. 

You ,,·ill notice that the pattern forms a middle laYer of' 

~-orcl bet,,·een the top and bottom surfitces or the scat. 

This miclclk layer is hidden \d1Cn the scat fills in. 

You'll start ,,·ith dn· materiaL beginning at the corners by 

stulling pockets that dcn·lop abmT and belo,,· the middle 

!anT of' cord. First. stufT the short snippings or rush H)lt 

sa~Tcl ,,·hen \'OU sorted and trimmed the lean's. Lsc a 

blunt-ended stick to shmT the stulling into the corners. 

hi ling the j)()rket.1 at the romen ll'ith .1hort lmgth.1 qf .llTajl r11.1h to begin lhf 

1/Ujjing.. Tom Donah~r 1111jji lhf lojJ and bo//o/11 lt{l'frl: olhn rhair .. bot 

/omen·· 1111/T unlr ihf bottom. 

\\"hen the center hole is about +to 6 inches across. HJU 

can stuff longer pieces or rush scrap across the gaps. Fold 

the rush so that \'OU han' clumps about 8 inches long. Stull" 

the ends into opposite corner pockets .. \ del stu fling as the 

center hole fills in. It is impossible to do a good stu fling job 

,,·hen the \\Tap is close to filling in the center of' the scat. 

.'1/nnu/ing l111gn 11TajJ1 v/ 1l11j/ing arru11 jwin q( romn j){)rkfil 111 !hi' gap 

dO\IIin 

It is unlikelY that you " ·ill \\Tap an entire scat in one ses­

sion. \\ 'hen \ULI take a break. clamp the cord to a rung so 

that it can't unran·l. l·or a short break. , ·ou can \\Tap the 

\H't end in plastic to keep it pliable. Fo r an onTnight stop. 

\\Tap the seat in a clamp tO\\Tl. Ir the ,,·eather is humid, 

the rush \\'ill stay damp on·rn ight. l r the break \\·ill be 

longer than a clay. allow the -cat and any dampened rush 

to dn· rush kept damp for se,·eral days may begin to 

mold or decompose. An ad\·antage of' taking a long 

enough break to a llow the rush to partially dry (and 

shrink) is that you can tighten the wrapped rush before 

starting your final work session. \ \ 'e t and wrap the dry rush 

end in a damp cloth to make it pliable for the final \\Tap­

pmg seSSIOn. 

Figure-Eight Weaving and Finishing 
. \ s the seat fills in YOU will usually create a rectangular cen­

ter hole that can't be filled ,,·ith the basic \\Tapping pat­

tern: the side rungs arc completely filled in , but there is 

sti ll a cent ral space to \\Tap on the fi·ont and rear rungs. 

Fill in this final sect io n using a figure-eight \\Ta\'l' (see fig. 

7 .9). You ca n ,,·ork li·0111 kfi to right or right to left. Be 

surT to keep the figure-eight \H'm·ing tensioned and 

packed against the pn·,·ious cord loops on the rungs. 

Jl 
n 

I ' 

lllli\IIID 
FIG, 7 .9 , Completing a rush seat using a figure-eight wrap 

[ "1ing ajiont-lo -barkj(!!,llrt-l'l:!!,ltlzt'em·e t!fier the 1idn arrjil!t-tl in . . \ iilf !he 

1i11j}ing. 

To Tnake a Jigrt·re-eight weav e: 

( I) Pass the cord 0\'LT the top or either the front or rear 

rung. 

('.2 Bring the cord end under the scat and then up through 

the center or the remaining hole. (You ,,·ill han' to part the 

center strands in the middle !anT to do this. ) 

(3) Continue by passing the cord owr the top or the oppo­

site rung. 

Repea t Steps '.2 and 3 until the center is filled in. Then 
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II ia/'/ll/1!!, 11 loofi or ht'O o/ mrd amwultlu u 11/rr o/ lht ,mf bol/om tojini,h. 

I !Jj, f'lwto ''""''' t/u buill o/ 1/l'it' lrmn arlrlul into tlu mp1 attlu dii(!!,O/IIlllint '· 

'iCjllt't'Ze 111 t11·o or three aclclitional figure eights to compt·n­

-;ate l(>r shrinkage 11·hen the ru-;h ch·it·s. hH· the final passes. 

1·ou ma1· need to usc a table knill- or stTt'II'CirinT to makt· 

an opening in the lTlllt'J'. L·,,, a pinT or still" \\ 'ire II ith a 

hook bt·nt in one end to pull till' cord throu!_!,'h the n·mn. 

C omplete the \lean· o n the undnsicle or the St'al IJI · \1 ind­

ing the end or the co rd St'l'lTal titm·-; around the central 

lig·un·-cight strands. 

H011 a rush sea t should be finished or 11·hnhn it should be 

left alone is a matter or personal prekrence .. \ Iter till' seat 

i-; thoroug hh- cln·, a traditional fini sh consists or Olll' or t\1'0 

brushed-on coats or linseed oil thinned ll'ith minnal spir­

its. ' l(>m Donahn· uses ll·attT-based sa tin urethane 1·arnish 

cut 11·ith about one-third 11·atn .. \ rush seat 11·ithout am· 

finish 11ill be harder to keep ckan th a n o ne 11·ith a light oil 

or , ·arni-;h coa ting. 

I .arldrr-bal'k ,jrft duri1: Rtd oak ;, ·ith ((r/tail rrl\h . . \ ladr br 7 hom111 
Oonalur . . \ lanlwll . . \ (nth (.(rmlina. 

Tlrrjini.,frrd mlta/1 11'111. br '!Onr /Jonalrrr 
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hark 'ldf duw. Rfd oak 1t'llh mllml n11h. . I !tuft l!l llwnu11 

l • . llanhafl. \qr/h (am/ina. 

• • 

l~tOflC 
• • • 

atr~ from rttatn 

Post-and-rung spindle-back armchair, c 1920. 
Ash with rush seat. North ~Vest Dales. 
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l'<hl-and-rune; \\.1\T\ lad­

dn-b<H k <lllllchair. (' 1/HO . 

. \ ,h "ith rmh '<'al. 

Double-bow Windsor. 
Yew with ebn seat. 
Made by john A1nos 
(fl. 1814-42). 

Bergere smoking W 
c 1870. Wy1 

Fncitwood with elr 



le-bow Windsor. 
vith ehn seat. 

· by John Amos 
'14-42). 

Bergere smoking Windsor, 
c 1870. Wycombe. 

Fntitwood with elm seat. 

Post-and-rung pass armchair, 
late nineteenth cenhtry. Rush seat. 

Probably from Sussex . The "pass" 
arm support was a French innovation. 

Chairs with this design are sometimes 

called Morris chairs. 
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Continuous-arn~ 

Windsor, with double 
bobbin turnings> 

c 1815. West Country> 
probably Yealn~ton. 
Ash with elnt seat. 

High-back 
Windsor with 
cabriole legs> 

c 1740-70. 
Than~es 

Valley. Yew 
with elnt seat. 

High-back stick 
Windsor, c 1760. 

West Country. Ash 
with eln~ seat. 



High-back stick 
Windsor, c 1760. 

West Country. Ash 
with el1n seat. 

Part Three: 
• • 

__ In ~or air~ 



'rlu tutorial ,fick ll 'iur/,m: a j1innl-arm h(!!,h - l~t~ck combining au dm 

1fl//. bird1 bm, · and comb. and red oak It:!!.'- mar!t• hr the author 

MATERIALS LIST: STICK WINDSOR 

Number of Rived Green 
Pieces Description Dimensions 

() :\ rm sticks I" sq x 12" 

() Back sticks I" sq x 2+" 

+ Legs 2" sq x 20"-22" 

~tick Wind~on 

/;m ·-back teniou o/ a ,fid.· II i'ud\111; lllllrft 1!1' tht author 

Shaved Green 
Dimensions 

:~ 1 -~" oct x 12" 

:V+" oct x 2.5" 

1- :V -~" > l-ll+"x20" 

Finish 
Dimensions 

I I I I()" dia x custom length 

I I I I (i" dia x custom length 

Same. \\·ith 2" tenons 

Seat 1-1 12" 2" thick: I .5"-20" deep: 17"-2+" \\·ide. Planed on top. 

Arm bow and crest Options: sa\\·ed to pattern fi·om I" 1-l I +"-thick CUIYcd planks: or bent li·01n 1-1 I +" sq x .J0"-

60" ri\ ·ing or straight-grained. sa\\'cd stock 

Comb 1-1 I +" thick. 3" \\·ide x 12"- 1 S" long. Sa\\'cd from 3"-+"-thick sm\·ed plank. Can a lso be bent. 
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FIG. 8.1. Plan view 

FIG. 8.2. Front view 



~tick llJind~on 

•ad rmion of a .1/ifk 11 /nd\OI: madf ~J' ihf author 

~d Green 
nsions 

oct X 12" 

•Ct X 25" 

' > l - ll+"x20" 

~ - Planed o n top. 

Finish 
Dimensions 

I I I 16" dia x custom length 

I I I 16" clia x custom leng th 

Same. \\·ith 2" ten o ns 

hick curn' cl planks: or bent from 1-1 I -J." sq x .)0"-

from 3"--J." -thick s<nH'd p lan k. Can a lso be bent. 

FIG. 8.1 . Plan view 

Scale: 1:8 

100' 

FIG. 8.2. Front view FIG. 8 .3. Side view 
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TYPICAL ARM 
SECTION 
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F IG. 8 .4 . Seat plan 

L 
ike their hncicr \\ 'incisor relatiH·s. a stick \\ 'incisor is 

cit-s igned around a solid plank seat. Legs arc tenoned 

into the bottom of' the plank. and a back bo\\· suppot'tl'cl 

iJ1· an alTa\· of' sticks is tl'nOnl·ci into the upper surfitce of' thl' 

sca t. C:dinclrical mort isc-ancl-tl·non construction is used 

almost l'XclusiH·h·. The stdc Sl'I'\'l'S as an cxcellcm introduc-. . 
tion to making am· tllJl' or \\ 'incisor chair. 

( :ounllY-made stick \\ 'incisors and . \ ppalach ian laclclcr-backs 

arc sometimes called "primitil·e" chairs. I prcfi:r to call them 

"f(Jik" chairs. Compared to more sophisticated fi.trniture. their 

construction and desig11 arc simple and straightfon,·ard. It is 

true that some nTnacular chairs haH' poorjoincn ~ and thc1· 

arc not ah,·a\'s comfiJI'tahlc. But f()lk chairs can also suggest 

fi ·csh and inspiring directions. cspccialh· if' 1ou're interested in 

exploring n,.,,. 1\·ays to make and design handcraflcd fi.Irnitun·. 

/) flail 1!/ a /m,·-hark >I irk ll'inrhor hr 1111 aulhrn: T ht >lmln-hmlarm lu11 

1111 added rTI'>I rail and hand/';, .,.,., a/ /lu md, o( 1111 hm,·. Rrd oak. ;,·ith 
lu!JjJ 1}(}/Jiar >t'fll. 

' lim themes that run through the making or a stick \ \ 'incisor 

arc imprm·isation and inclil·iclualitl· in desig11. These chairs 

ha\'l' personal it~~. \I though charaneristicalh- simple anclusl'li.tl. 

thn· can include dccorati\'l· l'leml'tlts. Stick \ \ 'incisors ha\'l' 

lll'\'l'l' been made in fitetories Or in Sl' tS of' identical units .. \ nd 

the\· arc nl'\'l'l' pretemious. Old stick \\ 'incisors \l'l' l'l' home­

made. handmade. do-it-\ ·oursl'll' fi.trniture. 

\ \ d sh cha irmakn.John Brmn1. the most prominent practi­

tionn or the <Tafi. inspired me toll'\' this stde. H is stick 

\\'incisors. like .John :\l exanclcr's . \ merica n post-and-n 

chairs. arc inspired b1· \Trnacular chairs. rather than t 
the refined and elaborate chairs more commonly cons 

creel examples of' fine furniture . .John Bro1m ha dem< 

stratecl that the st\·lc easih- incorporates elegant line , 

comf(m. and a fine finish. 

BEFORE You BEGIN: LOOKING 

AT STYLES AND MATERIALS 
In a sense. these stick chairs arc \\'incisors made with 1 

and-rung chairmaking methods. This is an opportunil 

make a \\ 'incisor chair that looks handmade. becau e i 

These chairs appeal to those 1\·ho appreciate good wo 

1\·orkin g and functional fi.Irniture. 

Styles 
Stick \\ 'incisors arc generally mack in t\\·o basic styles, 

back and high-back . The 1<)11·-back H'l'sion has a single 

horizontal bm1· f(Jr both arm and back support (see fig. 

In o ld t·xampks. the bo\\· is ofien he~m fi·om two or m 

sect io ns of' naturalh- cuiYecl tn·c limbs or saplings that 

then conm·necl 1\·ith a simple lap joint. Bo\\·s were also 

mack in sect ions fi·01n planks. Some 1\'l'l'C steam bent., 

Broll'n ca lls his Im,·-back a '·tibran· chair." In England, 

ma\' be ca lled a "smokn's chair." and it is also related 

the :\ n1l'rican "captain's chair ... 

a 

c 

e 

F IG. 8.5. Variations for making pieced arm bows 

The high-back nTsion is simi lar in construction to an 

American comb-back \\ 'incisor. This style has a horizo 

arm bo\\·, like the k)\1·-back. The nTtical sticks at theE 

of the chai r pass through the horizontal bow and tern 

at a horizontal comb. 
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~at plan 

ike their f~mcier \\ 'incisor rclatin·s. a stick \\'incisor is 

designed around a solid plank sca t. Legs arc tnwned 

imo the bonom or the plank. and a back bo\1· supported 

n array or sticks is tenoned imo the upper surhcc or the 

Cylindrical mortise-and-tenon construction is used 

)St exclusin·k The stdc se1Tcs as an excellent introcluc­

to making any t~"]X' of" \\ 'incisor chair. 

nttT-macle stick \\"incisors and . \ ppalachian ladckr-hacks 

ometimes called ·'primitiH;· chairs. I prckr to call them 

... chairs. Compared to more sop histicated fi.1rniture. their 

truction a nd design arc simple a nd straiglul(w,,·arcl. It is 

that some 1·ernacular chairs haH· poor joinc1Y. and thn· 

lOt ah,·ays comfortable. But folk chairs can also suggest 

and inspiring directions. cspccialk if" you're in!lTt's tecl in 

)ring ne\1· \\·m·s to make and dcsig11 handcralit-d li.1rniture. 

themes that run through the making or a stick \\ 'incisor 

mprmisation and incli,·idualitl· in clcsig;n. These chairs 

personalir1: . \!though cha racteristicalk simple and usdi.d. 

can include decoratin· elements. Stick \\ 'incisors han· 

r been made in bctorics or in sets or iclemical units . . \ nd 

are ne1·er prctemious. Old stick \\ 'inciso rs \\·nc home-

~ - handmade. do-iH·ourself fi.1rniture. 

h chairmakerJohn BnJinl. the most prominent prani­

r or the crali. inspired me to trY this Stile. His stick 

\\'incisors. like John :\iexancler's , \ meriean post-and-rung 

chairs. are inspired b~ · 1·ernacular chairs. rather than bY 

the refined and elaborate chairs more common~\- consid­

ered examples of fine fi.1rniture. J ohn Brom1 has demon­

strated that the stdc casik incorporates elegam lines. 

comfort. and a fine finish. 

BEFORE You BEGIN: LOOKING 

AT StYLES AND MATERIALS 
In a sense. these stick chairs are \\'incisors made ,,·ith post­

and-rung chairmaking methods. This is an opportunity to 

make a \\"incisor chair that looks handmade. because it is. 

These chairs appeal to those ,,·ho appreciate good 1\"00cl­

\\·orking and functional ftii"lliture . 

Styles 
Stick \\.incisors arc generally made in t11·o basic stdcs. Io,,·_ 

back and high-back. The lm1·-back w-rsion has a single. 

horizontal bm1· for both arm and back support sec fig. H .. ) . 
In old examples. the b011· is often hc11·n fi·om t11·o or more 

sections of naturally CUIYCcltrCC limbs Or saplings that arc 

then connected " ·ith a simple lap joint. Bo\\·s \\TIT also 

made in sect ions fi ·01n planks. Some IH'IT steam bent. .John 

Brmm calls his Im,·-back a ··Iibran· chair ... In England. this 

ma1· be ca ll ed a "smoker's chair."· and it is also related to 

the American "captain "s chair.·· 

a 

c 

d 

e 

F IG. 8.5. Variations for making pieced arm bows 

The high-back n·rsion is similar in construction to an 

. \ merican comb-back \\'incisor. This stYle has a horizontal 

arm bo\1·. like the lo\1·-back. The l"l' rtical st icks at the back 

of" the cha ir pass through the horizontal b011· and terminate 

at a horizontal comb. 

Legs for these chairs arc usually s<m·eci out and planed 

smooth. or draw sha, ·cd, but the~ · can a i ·o be turned. :'\l os t 

legs on the o ld chairs liTre cl'iinclrical, although some liTre 

shaped in an octagonal section. Leg stretchers are 

optional. Some chairs han' a single rear leg. Chairs 11ith 

three legs liTre suitable for uneiTn din or stone floors in 

the old peasant collages. 

Old countrY-made stick \\'incisors were often made 11·ith 

shon legs and lm1· scats. The legs of sun·i,·ing old chairs 

han' ,,·orn clown. and the an·rage adult was shorter. But 

another reason f()r the lm1· seat is that poor country folk 

ol"tcn didn' t han· a table they se t things on the fl oor 

11·hen thn· sat clm1·n alier a hard day's 11·ork. 

The o ld folk chairs IH' IT mack 11·ithout pancrns. t\ plank 

11·as found f()r the seat. olien 11·ith the original wancY edge 

just inside the bark. Bm,·s liTre made li·om something 

gro11·ing in a hcdgcrm,· or locaill·oocls. Inspiration, intu­

ition, a nclcxpcricncc guided the design. In many cases, 

poaching the 11·oocl 11·as integral to the tradition. 

The stick \\'incisor in the plans inciuclcs an arm bo\1· and 

crest laminated lium 1-inciHhick planks. The plans arc lor 

a high back. but a no1·ice \I"Ouicl lind making a io11 -back 

\Trsion easin. The onh- clilli.Tl'nn·s arc that all the st icks 

arc short. and there is no comb. The cha ir has no k g 

stretchers. 11·hich arc unm·n·ssa n · il' the leg joints arc 11'1' 11 

liued a nd asscmbiecill·ith pans at appropriate moisture 

contents and opt imum grm,·th-ring orientation. (Directions 

lor making and liuing stretchers appear in Chapter 9 on 

the :\ mcrican bo11·-back \\ 'incisor. ) The seat plank must be 

a solid II"Ood. no solicr than tulip poplar: the chair in this 

chapter has a t11·o-piccc elm seat. 

Don't be timid about making stdistic changes. such as 

detailing of the hands at the ends of the bm,·. Feci li-ec to 

cha nge the shape, length. and 11·iclth of the seat to suit 

Your taste or m·ai labk ,,·ood . 

Parts and Materials 
Instead or using a chair stick. m ost \\.incisor chairmakers 

usc scat and bm1· pannns. I use patterns and dn111·ings. in 

addit ion to notl'S on thn·l·-IJy-fin· cards. 1\·e J(nntdthat 

most no1·iccs arc more comi(Jnabk if" thl·l· han· specifica­

tions to go h1· \\·hen thl·\· start out. 

Still. measured plans and materials lists I(Jr making a stick 

\\ 'incisor co ntracliC! the natin· spirit of the chairs. for 

imprm·isat ion plaYs an important role in the chairs· design 

and construction. I cncou ragt· YOU to usc the plans in this 

chapter as a starting point, if HJU care to. and, if you arc a 

nm·icc chairmakn. YOU can I(JIIm,· the dimensions and I "<H­

ious angles. But I urge HJU to pursue Your 011·n design 

ideas and to use \\·hat tools and materials arc m·ailable. 

Seat plank· Scats of" the old stick \\.incisors IHTc gencr­

alh- elm. ash. or oak. (You can make them fi·om softer 

11·oods. such as \\·hite pine. il' \'OU use leg stretchers.) I like 

a birk large scat. but you ma~· prefer a scat that is " ·icier 

o r naiTOIITr. deeper o r sha llo11Tr than the one in the plans. 
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The seat for that stick \\"incisor is I 7 inches deep and 20 

inches ,,·ide. 11ith the grain running fium fi·ont to back. 

John Br011·n generalh· glues his elm seats fi·01n three sepa­

rate boards. ,,·ith the grain running fi·otll to back. H e sm·s 

that gluing the scat dm,·n the center using only t\\·o planks 

cli,·icles the chair into l\m distinct hah-cs. \\·hich " ·ill look 

good onh- if the boards arc \\Til matched. Lsing three 

planks also means that narrO\\"lT hoards can be used. 

Legs • l .eg blanks arc 1<)1 + to 2 inches square. and 20 to 

22 inches long .. \ m · straight- grained hard\\uod \\·ill do . 

. \ sh and elm 1\"lTC traditional!\· used in \\"ales. For shan·d 

legs. oak and hickon· are appropriate: (()r turned legs nnt 

can usc maple. birch. cherrY. and beech. I prckr shm·ing 

or turning legs fi·om green 1mod: air-dried 1\"0od is also 

suitable. 

Bow • For bo11·s made fi·01n natural~\- cu tYed stock. You 

can usc am f;tirh- hard species that is a1·ailable. T he bm,· 

(()r the tutorial chair \\·as mack from a l-inch-thick plank 

sa\\Td fium a naturallY cutYcd birch. H nH·d and pieced 

bm,·s arc usualh· about I inch thick and 2 inches 11·ide. 

\\·ith optional s\\·cllings at the hand ends. 

:\l ake bent bo\\·s from am· good ri1·ing species. such as ash. 

oak. or hickon·. :\ s long as 1uu sa\\· the blank fium clear. 

straight-grained stock. 1·ou maY also use elm. cherr1·. and 

\\·alnut. Ye\\· 1mocl is highly prized throughout Brita in f()r 

bo\\·s and other chair pans .. \ 11-pictl bent bo\\· is shan·cl 

or planed I inch square. and .10 inches long. Compared to 

an . \ merican \\"incisor. the chair bcm· ts HT\" he an· 111 sec­

tion. 

John Btu\\·n makes bent bm1·s fi·01n clear ash that is care­

full\- sa\\·ccl through and through into 1-1 I +-inch slab 

planks. \\·hich he then sa\\·s into straight-grained. square­

sectioned bending blanks. 

. \ crest rail is often attached a bon· the center of' the back 

bo\\· to re inforce spliced bm1· joints. :\ crest ra il a lso thick­

ens the bo"·· making the back rest more comfortable, in 

addition to adding a 1·isually attranin· clement. 

Sticks • The backrests of' \\"clsh chairs arc supported b1· 

four to t\\·entl· sticks. On an :\ merican or English \\"incls01: 

the armrest and back-support uprights arc gcncralh­

ref(•tTecl to as .1pindles. Sticks for \\"clsh chairs are usually 

shan·cl but occasionally turned. Some o ld chairs utilized 

splats (natTo\\· boards) instead of round sticks. L"nlike 

. \ mcrican \\"incisors. the fi·ont st icks at the hand posit ions of' 

the \\dsh bo\\· are usua lh· identical to the others in the set. 

Comb • The comb is generally S<IIIWI fi·om stock 3 to + 

inches thick. T\picalk it has no ornamentation . but some 

combs hm·c cars. scallops. or other cutYatures along the top. 

MAKING SEAT BLANKS 

Scats for old \\"clsh stick cha irs and other \\"incisors \\tTl' 

made fi·om a single p lank. \\"hill' attranin·. making a 
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single-plank scat presents a number of' problems in terms 

of procuring and cln·ing the II"OOcl. 

Selecting Seat Planks 
It takes a large tree to get out the I 6- to 20-inch-\\·idc 

boards a single-plank seat n·quircs. Conn·ntiona l sa\\·ing 

begins by slabbing the sides or a log. forming a square (Tn­

tral bolt considerabh- narrom•·r than the original log. T he 

square bolt is Sa\\·ccl into boards or uniform \\"idth. You can 

oficn get \\·icier boards from a mill that docs through-and­

through sa\\·ing. cas\" to do \\·ith a horizontal band mill. This 

1·ields planks \\·ith \\·ancy bark edges and random " ·idths. 

.\ !though planks lO\\·arcl the center of the log are \\·iciest. the 

plank that contains the pith " ·ill check during cln·ing and 

should therefore be disqualified for making chair seats 

although 1-ou could rip the pith section out of' the plank. 

and then glue the sicks back together. 

Full-\\·idth green planks 12 !l-et long arc hcm·y .. \ lso. mam· 

hard11·oods. including elm and tulip poplar. ofien \\·;u-p and 

check during drYing. problems harder to control \\·hen cln·­

ing "ick planks. 

.\ nother I;tctor to consider is gro\\·th-ring orientation \see 

fig. R.G . QJ_tarter-.\Gzl'ed zt·ood (also called 1'{1,_1!/ grain and ratiml 
grain ) has grmnh rings that cross the plank at angles rang­

ing ti·01n 90 to +5 degrees . . \ 11 other sa\\· cuts arc labeled 

.flat .)(1/l'erl or side grain. (Sometimes boards 11·ith 35- to ()0-

dcgTce gro11·th rings arc called nji sallwf.) Quarter-sal\"l'cl 

planks are not particularlY desirable for seat blanks tiH·,· 

arc more likeh- to split fium stresses of' \\Tclges. tapered 

tenons. or incipient 11·incl shakes. Flat -sa\\Td stock has a 

more intncsting grain pattern. a consideration in chairs 

\\·ith a natural finish. 

FtG. 8.6 . A 26-i nch d ia meter log sawed thro ugh and thro ugh into 
2-i nch-th ick fl itche s. The quarte r-sawed plank in the cente r should 
be rippe d into two planks; the pith will cause cracki ng . 

I bu1· custom-sa\\-ed planks for \\"incisor scats directlY fi ·0111 

a local sa\\·yer. I tn· to be at the mill \\·hen the logs arc 

sa\\Tcl . I han· I 0- or 12-foot tulip poplar and " ·hitc pine 

logs sam:d into planks 2-1 I + inches thick and I 0 inches 

11·icle. Elm planks can be sa11Tcl 1-3/ +to 2 inches thick. 

Planks I 0 inches \\·ide can be glued into scat blanks hm·ing 

the grain running fiunt to back o r side to side. 

Look l(>r logs that arc straight and appear to be free o 

knots. \\"ith \\·hitc pine. 11·hich is st·ldom clear inside tt 
log. look f(>r logs ll"ith knots spaced r;,r enough apart t 

seats in bt'l\\"t'l'll. Disqualif\- am· log 11·ith a wind hakt 

pine \\·ith hcan· resin pockets .. \1·oid center-cut plank! 

contain till' pith. 

Crosscut the fiTshh- S<l\H'ci planks into lengths of 40 t< 

inches. a conn·nicnt size f()r handling and drying, in a 

tion to being \\·ide enough to make up t\\·o or rhree e 

blanks . . \ paraflin end-grain sealer or two coats of ore 

nary latex paint reclun·s checking and warping. Bru h 

till' scaln: clipping the sealn " ·ill trap air pocket and 

seal IITII. 

If' possible. stack the green planks in a breezy shed or lo 

air cln: \\·ith I h1 I stickers bct\\·ecn each layer and hea1 

weights on top of' the stack to reduce 11·arping. (I use pit 

of' railroad track and cindn blocks.) Tulip poplar and' 

pine planks 2 inches thick " ·ill air citY in four ro six mon 

moderate ll"l'<tther. Elm scat planks need a year or Ionge 

. \ fin drying. pick through the planks to find pairs for 

blanks that match in grain pattern and color. urface r1 
and edge joint till' air-drY planks. If YOU don't have th 

machintTI·. joint the common edges \\·ith a hand plane. 

Gluing the Planks 
SenT;ti tl"()l's of' glue arc suitable f()r t•dge gluing plan 

into chair scat blanks. I usualh- usc ordinary yellow gil 

(aliphatic t"t·sin). \\ hich is innpt·nsin· and has a quick 

clamping time and somt· moisture resistance. [\·e also 

epoxy and polntretham· glue. Tht·se edge-to-edge glu 

joints (()rill a bond stronger than -;ound II"OOd. l don't 

ciOIITis or othl'r inserts in this 11-pe of joint. 

For gluing. I"OU need three to liH' ht·a,·y-duty bar or p 

clamps 2 to :l !l-et long ami a pair of' short clamp for 

pinching tht• ends or the joined boards into alignmen 

glue-up \\"Ork station is simpil" a pair or s;m·horse set 

the middk or the shop floor so that I can 1\"0rk all arc 

the long seat blanks. The top raib of the smd1or e m 

be in plane \\·ith each other: check f(>r plane by viewi.J 

across the rails fi ·om about (j fi.·t·t ;may. If' they aren't 

allel. lind appropriate 11cclgcs to put underneath the 

horse !l-et to correct the difli.·tTnn·. 

Before gluing. check carefully to make sure that the pi 

are \\'ell jointed the common edges must be in cant< 

from end to encl. Orient the planks so that the growtl: 

rings form sidc-b,·-side a rchcs. I r possible. match the 

direction of' rising grain in the joint. 

Stack the paired planks onto one edge. so that you ca 

easily sec both sicks or tht· joint. The r;tn• of the plan 

shou ld f(mn a flat plane .. \ slight gap in the center of 

slacked planks is acceptable. If H>u tilt the upper plar 

and then set it clm,·n on the lm1 tT one. 1·ou should fee 

so liclunif(m1l contact across the joint. . \ ny tendency t 

rock indicates that the edges atT not properly jointed. 



le-plank seat presents a number of problems in terms 

procuring and drying the lmod. 

lecting Seat Planks 
·e a large tree to get out the 16- to 20-inch-ll·ide 

a single-plank scat requires. ConH·mional sa11·ing 

· s by slabbing the sides of a log. forming a square cen­

bolt considerably natToll·er than the original log. The 

are bolt is sa11'C'd into boards of uniform ,,·iclth. You can 

n get ,,·icier boards from a mill that docs through-and­

ugh sa11·ing. e-asy to do ,,·ith a horizontal band mill. This 

Ids planks ,,·ith ,,·am·y bark edges and random 11·idths. 

hough planks t011·ard the ccmer of the log art· ,,·iciest. the 

nk that contains the pith 11·ill check during drying and 

•uld thndore be disqualified for making chair scats 

1ough \'OU could rip the pith section out of the plank. 

:1 then glue the sides back together. 

l-11idth green planks 12 kct long arc he mY .. \ I so. mam 

·d1mods. including elm and tulip poplar. ofit·n mtrp and 

-ck during dn·ing. problems harder to comrol ,,·hen dn·-
,,·ide- planks. 

other factor to consider is gro11·th-ring orientation sec 

8.6 . OJwrler-wzced zt·ood (also called er{!!,f grain and l'erliml 
·n has gro,,·th rings that cross the plank at angil's rang-

from 90 to +S degrees. :\ II other sm1· cuts arc labeled 

smced or .1ide grain. (Sometimes boards ,,·ith T)- to 60-

~ree grmnh rings arc ca lled rjji .1mt·ed.) Quartcr-saiiTci 

nks are not paniculark desirable for scat blanks thc1· 

more likeh· to split fi·01n stresses of ,,·edges. tapncd 

ons. or incipicm 11·ind shakes. Flat-sa\H'd stock has a 

re interesting grain pattern. a consiclnation in chairs 

h a natural finish. 

8.6. A 26-inch diameter log sawed through and through into 
ch-thick flitches. The quarter-sawed plank in the center should 
·ipped into two planks; the pith will cause cracking . 

JY custom-sm,·ecl planks for \\ 'incisor scats din·cth- fi·om 

•cal sa11:·er. I tn· to be at the mill ,,·hen the logs arc 

·eel. I ha1·e I 0- or 12-foot tulip poplar and 11·hite pint· 

; sa11·ed into planks 2-1/+ inches thick and 10 inches 

.e. Elm planks can be sa11·ecl 1-3 / + to 2 inches thick. 

nks I 0 inches 11·idc can be glued into seat blanks ha1·ing 

grain running fi'Oill to back or side to side. 

I .ook for logs that arc straight and appear to be fi·cc of 

knots. \\'ith 11·hitc pine. ,,·hich is seldom clear inside the 

log. look for logs ,,·ith knots spaced far enough apart to get 

scats in bct\ITcn. Disqualif\· an\' log ,,·ith a 11·incl shake or 

pine 11·ith heal'\· resin pockets .. \1·o icl center-cut planks that 

contain the pith. 

Crosscut the fi·cshly S<l\\TCI planks into lengths of +O to ()() 

inches. a conn·nient size for handling and drl'ing. in addi­

tion to being ,,·ide enough to make up t11·o or three scat 

blanks .. \ paraflin end-grain scaler or t11·o coats of ordi­

nan· latex paint rcclun·s checking and 11·arping. Brush on 

the scaler: dipping the scaler 11·ill trap a ir pockets and not 

seal 1w·ll. 

If possible. stack the green planks in a brt'l'Z\' shed or loli lO 

air dn: ,,·ith I b1· I stickers bt't\\'t't'n each laH'I' and hca1'\' 
' . . . 

,,·eights on top of the stack to reduce 11·arping. (I usc pieces 

of railroad track and cindn blocks.) Tulip poplar and ,,·hiw 

pine planks 2 inches thick ,,·ill air dry in four to six momhs of 

moderate ,,·cather. Elm seat planks need a \'Car or longer. 

. \ Iter drl'ing. pick through the planks to find pairs f()r st·at 

blanks that match in grain paucrn and color. Surfitcc plam· 

and edge joim the air-cln· planks. If 1·ou don't han· the 

machincn: joint the common edges 11·ith a hand plane .. 

Gluing the Planks 
ScHTal t1·1x·s of glue an· suitable l()r edge gluing planks 

into chair scat blanks. I usualk usc ord inarl' n·llm,· glut· 

aliphatic resin . 11·hich is incxpensin· and has a quick 

clamping time and some moisture resistance. l'n· also used 

t·poxl· and pokurctham· glue. These edge-to-edge glue 

joints form a bond stronger than sound \H)Ocl. I don't ust· 

dmw·ls or other inserts in this tllJC of joint. 

For gluing. ) 'OU need three to fin· hca\·\'-dut\· bar or pipe 

clamps 2 to :) ft.-et long and a pair of short clamps f(>r 

pinching the ends of' the joined boards into alignment. \h· 

g lue-up 11·ork station is simpk a pair of' S<l\l'!10rst·s set in 

the middle of the shop floor so that I can \\'Ork all around 

the long scat blanks. The top rails of' the S<t\\·horses must 

be in plane ,,·ith each other: check for plane bl' 1·in1·ing 

across the rails fi'Om about () ket m1·a1·. If thl'l· aren't par­

allel. find appropriate \ITdgcs to put underneath the sa,,·_ 

horsc f(:ct to correct the difl(: n·nce. 

Before gluing. check caref'ull\' to make sure that the planks 

are \W'II jointed the common edges must be in contact 

fi·om end to encl. Orient the planks so that the gnl\\·th 

rings form siclc-bl'-side arches. If possible. match the 

direction of rising grain in the joint. 

Stack the paired planks onto one edge. so that \'CHI can 

easih- sec both sides of the joint. The fitcc of the planks 

should form a flat plane. :\ slight gap in the centn of' the 

stacked planks is acceptable. If' \'OU tilt the uppn plank. 

and then set it clm,·n on the IOIIT!' one. 1·ou shou ld f'ccl 

solid uniform contact across the joint. .-\ny tendcnc\' to 

rock indicates that the edges arc not properh' jointed. If 

the jointed edges fit ,,·ell. pencil a large \ ' across the joint. 

.\ligning the \ 'assures that the same orientation 11 ill be 

used during the glue up. 

Set the planks crossing the sml'l10rse rails 11·ith glue 'iurbccs 

btcing up. Brush a priming coat of ycllm,· glue on both glue 

surbn·s. \\ 'a it i(>r about ten minutes. ,,·hile some of' the glue 

pt'tH'lratt·s the surbcc of' the \\'OOd. Then appl)· another 

coat of' glue to one surfitcc. Fit the planks together and 

clamp tht'lll. beginning ,,·ith the center section. L'sc the 

short clamps to hold tlw ends of the planks in a lignment. 

\\ 'ith n·llo11· glue. 1·ou can tTmon· the damps in fOrt) · min­

utes. Then ust· a 'itTapcr or chisel to tTillO\T any scmihard 

glue squt't'Zt'Olll along the joint. Don't stress the joint until 

the next cia\'. If' IOU ust· polntrcthane glue. ,,·hich has HTY 

little tack. keep glued scats clamped m·crnight. 

SADDLING 
.\ !though saddling can make the scat more comf(>nablc 

and is aestheticalh' pleasing. man1· old chair' in this tradi­

tion had flat ;,cats. On coutlll'\ -made \ \ 'cl,h chair;,. ,acl­

clling is gt'tHTalh ;,hallml. 

The plan , ·it·\\· of' the scat fig. H.+ sl1011' tht· locations l()r 

boring the leg and stick mortises. The straight litll''i con­

m·cting the l't' tlll'l'S of the leg mortises to the scat n·ntn­

linc an· . l~!!,hllint. l f(n boring the leg mortises. Th t· plan also 

sl1011·s cclllcrs and sight litH's f(>r the sticks. L's ing sight 

lines. along 11 ith rt.lll!!mtl rutg!n the ttumbn in dcgnTs at 

the mortise n·nttTS. is explained in the latn 'tTtion on 

boring the leg monist·s: a typical coutllr\' crafispn,on 

,,·mtld not usc this conn·ptual approach. but it pron·;, a 

useful tool f(>r man1· cotllt·mporan· chainnaktTs. 

The plan 1·ie,,. also includes a L'-shapecl line in fi ·ont of' 

the stick monist's. The L'-shaped area behind the litH'. 

,,·hich I call the deck. and one point at thelium n·nttT of 

the scat arc left at the original thickness of till' plank. The 

remaining surEtcc area of the top of the scat is contoured. 

Positioning the Seat on the Plank 
BdiJl'e tracing the plan outline to the seat blank. \'Oll need 

to decide on orientation of the grmnh-rings seen on the 

end grain and direction or the grain. \\ 'hen I'm making a 

painted chair. I pn·fi-r to \I'Ork 11·ith the grmnh rings arch­

ing up,,·arcls. like a lo\\'ncase 111. H ollm,·ing the saddle in 

the center of the scat is eas ier ,,·hen you're catYing across 

the gro,,·th rings. and there is less chance of' splitting 

caused bl' tenons insntccl into the top of the chair scat 

fig. H. 7a . If' the scat 11·ill han· a natural finish. orientation 

,,·ith the grt)\l'th rings pointed dm,·m,·ards n·n·a ls a more 

intnesting grain pallnn fig. H. 7b. 

\\'hcther the grain runs fi ·ont to back or side,,·ays depends 

on sen-ral fitctors. among them the ll'iclth of a~ ·ailable 

planks and dimensions of the scat. \\ 'ide, shallo\\' seats 

such as the . \ nll'rican comb-back and sack-back 
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a 

b 

F IG. 8 .7. O rientat ion of cathedrals in a joine d double-plank seat as 
seen from t he e nd grain : a, structurally supe rior and easy t o carve; 
b, more att ractive grain patte rn fo r chai rs with a natural fi nish 

GLUE. 

L IN E. 

a 

F IG. 8 .8 . Differences in grai n direction and wedging for side-to­
side and fro nt-t o-back g lue d plank seats: a, preferred for seats 
that are wider than they are deep; b, somewhat strong e r and 
easier to sadd le 

\\ 'incisors are a lmost ah,·ays made \\'ith side-running 

gra in (refer to fig. 8 .8a). Seats with extended tai l braces are 

logically oriented " ·ith gra in running front to back. 

\\'hen a seat is roughl y equa l in " ·idth a nd depth, I ge ner­

a llY orient the grain running front to bac k (fig. 8.8b). The 

best reason for this orienta tion is that leg jo ints are 

stronger a nd more stable \\'hen stress is concentra ted on 
the end gra in . a nd this stress, ca lled racking, is basically fore 

and a ft. Saddling the seat is a lso some\\·hat eas ier. 

Trace the sea t pattern onto a piece of poster stock. 
Cutting out the seat pa ttern with a razo r knife " ·ill pro­

duce a " ·indo" · the exac t shape and size of the scat pla n. 
\ 'e ry often, seat blanks are not perfec t. There may be 

knots or other defec ts that one hopes to m·o id or minimize. 

This seat " ·indo\\· is use ful in determining " ·here to locate 

the seat on the blank stock. I r Your scat pla nk is under­

sized , or you find defects that you \\'ant to m-oid ncar the 

edge o r a pla nk , you can fudge the scat dimensions in 

" ·idth or depth by as much as I inch, a time-honored 
prac tice a mong traditional cha irmakers. 
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\\'hcnc, ·er poss ible. posit ion t ,,·o-piece seats hm·ing fro nt­

to-back gra in orient a tion " ·ith the centerline on the glue 
joint. You then hm·c a perma nent centerline for ta king 

measurements during saddling and assembly. If , ·ou must 

choose bet\\·een centerline place ment and a\·o iding dcft:cts. 

it's more importa nt to position the scat \\·here defects can 

be m·o ided. t-.Iost of the upper surface " ·ill be carn·d cl\\·ay. 

After dec iding on orienta tio n a nd position, trace the pla n 

outline onto the blank. Ora\\· the centerline a nd the outline 

fo r the dec k. D o not ma rk centers fo r the legs or other 

sticks a t this time. 

Saddling Tools and Adze Work 
The too ls Yo u'll need fo r sadd ling the sca t a re 

• Turning bo" · sa\\· (or band sa\\· or contractor's 
saber sa\\·) 

• Hollo" ·ing adze (short , medium , or long ha ndle) 

• Tra\·isher (optional. but \Try uscfi.d) 

• Round-bottom plane (optional) 

• Fla t spokcshm-e 

• Dn\\\lnife 

• Bench , ·isc 

• 2 cla mps. ,,·ith plastic or lea ther pads 

• 2+-inch ruler 

• 12-inch ruler 

• I or 2 pla nk scraps the thickness of the sca t bla nk 
(optional) 

• Scraper (curn·d) 

• 80- a nd 120-grit sa ndpaper 

• Ra ndom-orbit sander (optional) 

The saddling for this cha ir usua lly descends from a central 

fi·ont pommel. forming a gentle. sloping ridge from fi·ont 

to back. Saddling begins ,,·ith roughing out a cm·itY \\·ith a 

hollo\\·ing adze. (If you don't hm-c a n adze. start the cxca­
, .,Hion \\·ith a n insha\·e or a hean ·. hooped gouge a nd ma l­

let. The wo rk " ·ill be slower. but it ,,·ill be eas ier to cont rol 

the contours of the caYit y. ) 

An option befo re adzing is to bore t\\·o depth-ga uge holes 
in the a rea of the deepest excm·ation. Then , ·ou ' II kno" · 

ho\\· f~u· to adze, \\'ithout hm·ing to ta ke measurements. If 

the cha ir \\'ill be pa inted. , ·ou can usc an ordina ry auger 

bit to bo re the holes. Fo r cha irs " ·ith a natura l fini sh , bore 

holes " ·ith a spoon bit or a sta nda rd t\\·ist bit. 

Fo r a \\'elsh-style stick cha ir. adze to a depth or I /'2 to .J/8 

inch. Ora\\· a conse rYati, ·c outline o r the a rea \ 'OU pla n to 

work " ·ith the adze, about 2 inches in fi·om the fl a t deck 

ad::t madt l!r hi., 1011 •• I fall .')nm 

a rea (see fig. H.9). Yo u don' t \\·ant to adze into the de 

The ,,·an· shape a t the fi ·ont of the adze zone leave 'J 
fo r the pommel ri dge. If \ U U do a good job with the a 
yo u ca n enl a rge the area and adze it again before goiJ 
to inshan· \\·ork. l 

SEAT PlPN K 

~- -------------, 
I 
I 
I 

DECK 

AAEA 

FIG. 8.9. Seat outl ine on plank, with a conservat ive adze zo 

The length o r \'O Ur adze handle \\'ill partly deterrnin 
to positio n the sca t bla nk fo r adzing. J ohn Brown u e 
sho rt-ha ndled adze. \\·ith his sca t blank secured vertic 
in a mac hin ist's bench , ·ise. Dan · Scl\\·yer also u e a 

ha ndled adze. but \\'ith the blank clamped nat on his 
bench. I prekr using a hcm·ier, long-handled adze, m 

the sca t bla nk o n the fl oo r. You can usc a hollowing a 
wi th a mid-length ha ndle (about 20 inches long) with 
bla nk o n the fl oo r or secured to a lo" · bench. 



never po ible, position two-piece eats hm·ing fi -o nt­

c.k grain orientation " ·ith the centerlin e on the g lue 

t. You then have a permanent centerline fo r taking 

urements during saddling and assembly. l f ~-au must 

e between centerline placement and m·oiding ddi.-c ts. 

more important to position the seat ,,·here d ef<: cts can 

avoided. Most of th e upper surfa ce 11·ill be can·ed m,·ay. 

er deciding on orienta tion and position, trace th e plan 

· e onto the blank. Dra11· the centerline and th e outline 

the deck. Do no t ma rk centers fo r th e legs o r o th er 
at this time. 

dling Tools and Adze Work 
tools you' ll need fo r saddling the scat are 

• Turning bm1· sm1· (o r band sm,· or contractor 's 
saber saw) 

• Hollowing adze short. medium. o r long ha ndle) 

• Inshan · 

• Trm·isher optiona l. but 1·c ry usdi.d 

• Roun d-bottom pla ne optiona l 

• Fla t spokeshm e 

• Bench 1·ise 

• 2 cla mps. ,,·ith plastic o r lea the r pads 

• 2.J.-inch ruler 

• 12-inch ruler 

• l o r 2 pla nk sc raps the thickness of the sea t blank 
optiona l 

• Scraper (c u1Yed) 

• 80- a nd 120-grit sandpaper 

• R andom-orbit sander (optiona l) 

· saddling for this cha ir usually descends fi·om a central 

t pommel, fo rming a ge ntle. sloping ridge fi·01n fi·ont 

ac k. addling be<Tins 11·ith roughing out a cm·itl· ,,·ith a 

J11i ng adze. (If you don't hm·e an adze. start the exca­

Jn with a n insha1·e o r a hem'\'. hooped go uge and mal ­

The ,,·o rk ,,·ill be slo,,·er. but it ,,·ill be easier to control 

: ontours of the cm·ity.) 

Jption before adzing is to bore t\\·o depth-gauge holes 

1e a rea of the deepest excm·a tion . Then You' ll kn ow 

far to adze, ,,·ithout hm·ing to take measurements. II' 
: hair 11·i!l be pa inted. 1·ou can use a n o rdin a rY auger 

o bore the holes. Fo r chairs 1\ith a natural fini sh. bo re 

s ,,·ith a spoon bit o r a sta nda rdt11·ist bit. 

3. \\'e lsh-StYle Stick cha ir. adze tO a depth o f' l / 2 tO :J / 8 

. Dra11· a consen ·a til ·e outline of the area YOU pla n to 

' 1\·ith th e adze. a bout 2 inches in !i·om the fl a t deck 

.John Hrolt'/1 hm·ing an f ilii .lf fll at Countr r ll ork.,hojJ.\ ll 'ith a _,/wrt-hanrlifrl 

ar/;:,1' mruif br hi., 10 11 • . \fall Sl'!ln 

area see fig. 8 .9. You don' t 11·ant to adze into the deck. 

The 11·a\·e shape a t the !i·ont of the adze zo ne lean·s ,,·ood 

fo r the pommel ridge. ] f' \ 'OU do a good j ob 11·ith the adze. 

1·o u can enlarge th e area and adze it aga in befo re go ing o n 

to inshan· 11·o rk . 

DECK 

AREA 

DEPT\H iAU6E 

f.IOLES 

f iG. 8.9 . Seat outline on plank, with a conservative adze zone 

The length of yo ur adze handle ,,·ill partly determine ho,,· 

to pos ition the scat bla nk fo r adzing. J ohn Brmn1 uses a 

short-h a ndled adze, with his sca t bla nk secured n · rtica lh-

in a machinist's bench 1·isc. Dm-c Sm,·yc r a lso uses a short­

handled adze. but ,,·ith th e blank clamped flat o n his ,,·o rk­

bcnch. l prefi:T using a heaYie r. long-ha ndled adze. ,,·ith 

the scat blank on the fl oor. You can use a hollo,,·ing adze 

,,·ith a mid-l eng th handle (abo ut 20 inches long) with the 

blank on the fl oo r o r secured to a lm,· bench. 

An adze is Olll' o r the fi:w \\'OOdi\'OI'king hand too ls tha t 

uses the momentum of a Sll·ing to po11Tr a cut. You can 

adze bY cutting across the g ra in o r in line ,,·ith it. Cross­

gra in adzing lcm·cs a rougher s url~tce . but th ere is less 

chance o r a dig into descending fiber. \\ 'hen ad zing in line 

,,·ith the grain , you cut downwa rds from opposing din-c­

tions. so that yo u're always cutting into ascending fibers (fig. 

8.1 0). Detnmine a midline cross ing the exe<t\ ·ation area. 

:\ dze fi·om bo th sides. cutting toward the midline. Deepen 

the adze zone gradu all y. as you expand th e perimeter. 

f iG. 8.1 0 . Adze into ascending fiber by cutting from the perimeter 

t oward the center line, widening the area as the excavation deepens. 

II' ~ ·ou ' rc using a long-handled adze. stand on the margins o f' 

the scat blank so that 1·ou straddle the adz,· zone. Csc scrap 

scat-blank stock to support HJur heels. Hold the end of' the 

adze handle ,,·ith 1·our ldi hand. steadied b1· placing the lore­

a rm against your hip o r thigh. Support \'OUr right hand. 

\l'hich does most o r the liliing and chopping. by placing the 

clbm,· against , ·our right thigh. This position also helps to 

support \ 'CJur back. Start IJy taking light. ge ntle s1,·ings that 

1-/m •ing an f ilii WI/ l t 'ilh a rhairmaka\ ad;:,f df.ll'gnf rl ~l ' th f author 
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don't actual~\- cut into the seat plank. Begin adzing after ~lJU 

han' a f(,eling for s11inging the adze and a good idea of 1dwre 

it 11-ill start cutting. Be sure to IHJrk fi ·01n both directions 

t011·ard the midline of the adze zone. I bdien' this method is 

sak. but you must be HT\" cardi.d 11·hem'HT using this tool. 

\\"ith a short-handled adze. You' ll sti ll use a l11·o-hand 

grasp to increase the POliTI' and control or \"O Ur Sl\·ing. 

Your right hand has the priman· grip on the handle. 11·ith 

1·our left hand bunched around the right or usc Your left 

hand to reinforce 1·our right 11-rist. You must be careful to 

a1·oid 11-rist strain 11·hcn using a short-handled adze. 

If nJu clamp the scat blank flat on the 11·orkbcnch. You may 

find the adzing position uncomf(Jrtabk high. l"se a platf(mn. 

such as a f(Jrklift pallet. to stand on. This is m1· least E11·ored 

adzing position. If I'm using a short-handled adze. I clamp 

or 11·edge the blank horizontally on a bench about 20 inches 

fi·Oin the floOt: about the height or a shm·ing-horse bench. 

. \ dzing is one of the most strenuous 1\·oodii"Orking IHJrk­

o uts. especial~\- in hardiHJods. Pa1· attention to 1·our bock's 

messages and take breaks 11·hcn I'OU need them. 

TrY to create a smooth surEtn· as I'OU chop into the adze 

zone. 11·ith a gradual slope around the pnimeter. Don't let 

the adze dig in steeph-. creating a chopp1· or channeled 

cxcm·ation. \\ 'hen the adze lea\'!·s a smooth surfitce. the 

fo llo11·-up passes 11·ith the inshan· 11·ill also be smooth. The 

slope fi'Om the fi·ont of the ('XCa\·ation shou ld be sha llo11· 

fig. H. I I . The slope at the rear can be a little steeper. and 

it should be concan'. SO that the bottom or the ('XCa\·a tion 

is almost flat. The sides of the exca\·;uion should be cut 

11·ith a gentle slope. Don't dig in at a steep angle. lem·ing a 

\ ·-g roOI'l' at the bottom or a distinct junction bctll"lTn the 

clOI\'11\I'arcl slopes fi·om the fiunt and back of the exe<tl ·;nion. 

,--- -- --------, 
I I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I I 
L ______________ j 

F IG. 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 1·ou're pleased 11·ith the results and the accurac1· of your 

Sll·ing. 1·ou can en large the adze zone. Stretch it out as fiu 

as 1·ou clare to go. Lsing an adze is high-energY 11·o rk. but 

it's also much fi1stcr than the other sadd ling tools. 

~ leasurc the depth of the excm·ation b1· placing the 2-foot 

ruler on edge across the scat blank and using the shorter 

ruler to measure clOI\"111\·ards. The deepest area on the bot­

tom of the exca1·ation should be contoured like a shallo11· 

pond . Doing a good job is more important than the actual 

depth . Do not adze so deep that the integritl of the leg 
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Tht'.fini.,hed ad:::e ll'ork.. \ ott' lht• gmdual 'lojJe on all ,idt•, of' thl' nrm·ation 

and thl' mtherjlat bottom arm. 

mortises 11·ill be compromised .. \ straight-sided. l-inch­

diameter tenon 11·ill need a mortise 1-1 /2 inches deep. 

\\ 'hen leg tenons arc tapered. the corresponding mortises 

can be shallml-lT. 

Sawing the Front Seat Outline 
and lnshaving 
\\ 'hen HJU \ ·e completed the adze 11·ork. sm1· the scat outline 

of the fi'Ont of the seat plank 1\"ith a turning b011· S<\1\: a 

band s;m: or a contractor's saber sa11·. (For 11011; lean· the 

rear section o r the rectangular plank intact. If 1·ou'rc using 

a bm1· sa11; secure the plank l'lTticalk in a 1·isc or flat on the 

bt·nch top. I prckr to ha\'!' the plank 1·e rtical. so that I'm 

holding the sa11· more or less ll'l'l·l. Quick. light pressure 

strokes arc more eflicicnt than bearing dmn1 on the s;m·. 

11·hich tends to buckle the black. L' nlikc \\'estern panel sa11·s. 

bo11· sa11·s arc designed to cut 11·ith a pull stroke. 1-Iml·l'l'l'l'. 

sinn· some people hmr better success 11·ith a bo11· sa11· 11·hen 

cutt ing on a push st roke. tiY both 11-a1·s. 

Sall'ing the.fimJI erz!!,f o/ thl' 1m/ H'ith a lhojJ-madt' hoH· 1mt ·. Tht knoh, at 

thl' hol/t!l/1 o/ the handll'l mn hi' rotatnl to dwngl' thl' angle of' thl' hladt' in 
orrin to \IUl ' thl' 1m/ ontlint. 

Dral\' lim·s Oil the S<IIH'd ti·ont edge or the seat that in 
catc a IH'I\·. lo11Tr arris bet11·ccn the pommel and the d 
cornn. :~/H inch bclm1· the upper surfitce of the eat f 
(lig. B. 12 . :\otc the gradual cutYcs leading to the high 

points at the ccntn of' the saddling and the corner of 

the deck. This <trris 11 ill be lmnTcd another 1/ 4 inch 
af'tn most or the inshan· 1\'0rk is complete. 

SAWED FRONT 
% " OF SEAT 

(,;. (Vz" FOR AMERICI>N AND 

EN6LI5H WIND50R5) 

F IG. 8.1 2. Sawed front of the seat , with layout lines for inshl 
work 

You'll do tn ost of the remaining t'XC<tl·ation with an 

inshan·. a tool that requires practice. parth' becau e ~ 

inshal'l' 's ups11·cpt handles thrm1· it oil' balance. A sha.J 

insh<tl'l' edge and properlY shaped bcl'l·l a re essential. 

Usc ll\'0 clamps to secure tht· scat Ol'l'l' a corner of yo 

ll'orkbcnch. Start inshm·ing b1· 1Tmo1·ing wood along 

fiunt edge of the scat. The inshal'l' forms a contour j 
runs straight into the scat. at the height of the drawn 

(Easing the li·ont edge of' the seat comes later.) Grad 

IHJrk in tm1·ard the adze cxctl'<llion. lnsha1·e to the lin 
dclining the deck and the arris at the fi·ont of the chal 

. \ major considnation 1dwn using an inshm·e is readll 

the fibn direction of the 11ood. In saddling. wood fi~ 

comes into the cxcai·;Hion !'rom all directions. You also 
han· to 11·ork 11·ith a continualll' changing grain patte 

and 11·ith the joint line of glued-up scats, 11·hich adds 

mix or shil'ting fibn direction. 

l ·1ing an imhm·t·. ll'hirh require' ro!lltant rmding of' the seat's grain 
bined n·ith ,kl'l, ·ing and ,flung m/1 . . \fo,f o/ the mnaining saddling 

armmjJI/,halz, ·ith thi, tool. 



rfinished ad~e zt·ork. . \ ole the gradual.,lojJe on all ,ide, o/ the ncm·ation 

the rather flat hoi/om area. 

n ises ,,·ill be compromised .. \ stra ight-sided . 1-inch­

:nerer tenon ,,·ill need a mortise 1-1 1:.2 inches deep. 

en leg tenons a re tapered. th e co rrespo nding mortises 

be shallo11·er. 

1wing the Front Seat Outline 
1d lnshaving 
en ,·ou\·e completed the adze 11·o r'k, sm,· the scat oudint' 

he fro nt of the seat plank ,,·ith a turning bm,· sm,·. a 

.d sa'' ~ or a contractor's saber sa,,·. 1 F(x nm,·. lean · the 

- sect ion or the recta ngular plank imact. If \ '()U'rc using 

)\\. -;m,·. secure the plank n Ttically in a , ·ise o r lla t on the 

ch top. I prelt-r to han· the plank n Ttica l. so th a t I'm 

:ling the sm,· more or less len·!. Quick. light pressure 

kes a re more dlicient th an bea ring dm,·n on the sm,·. 

ch tends to buckle the blade. Lnlikc \\'estern panel sa11·s. 

• sm,·s are desig1ted to cut ,,·ith a pull stroke. Hmn ·n-r. 

·e some people han · better success ,,·ith a bm,· sa,,· \dll'n 

:ing on a push stroke, try both ,,.a,·s. 

ing the front etz~e qf the 1eal ~t·ith a ,/wjJ-madt· holt' 1a1t ·. T hr knol11 a/ 

ollom of the handle, mn bt nJ/aled lo change lht angle o/ the hladt• in 
· lo ,m,· lht• 11'al outline. 

Dr;m · lines on lill' sa11-ed li·ont edge of the scat th a t indi­

cate a nn,·. Jo,n-r arris bet\HTil the pommel a nd the deck 

corn er. 31H inch beJo,,· the upper s urf~Ke of the scat plank 

lig. H. I :.2 . :\o te the g radual cuiYes leading to the high 

points at the CTllllT of the saddling and the corners of 

the deck. This aiTis will be Jm,Tred another I I -J. inch 

after most or the inshan· \\ 'O il is complete. 

SAWED FRONT 

3fe" OF SEAT 

(,;.. ( 1/ 2" FOR AAIERICAN AN D 

ENGLISH WIND50RS) 

FIG. 8.12. Sawed front of the seat, with layout lines for inshave 
work 

You'll do most of th e remaining exe<t\ ·ation ,,·ith an 

insha, ·e. a tool th a t requires practice. parth- because the 

inshan··s ups\\Tpt handles thro11· it o fl' balance . . \ sharp 

inshmT edge and properlY shaped ben·! are essential. 

L'se t\\ 'O clamps to secure the seal O\'lT a cornn of your 

,,·o rkben ch. Stan inshm·ing by rcmm·ing ,,·ood along th e 

ii·om edge o f the sca t. The inshan· fo rms a contour that 

runs straight into th e scat. a t the he ight of th e dra,,·n lines. 

Easing th e fi·om edge o r the sea l comes la ter. Gradua l~\' 

,,.oil in tm ,·a rd the adze cxca\·a tion. lnshan · to th e lim·s 

defining the deck a nd the arris a l the fi·om o r th e cha ir. 

. \ major considna tion ,,·hen using an inshan· is reading 

th e fiber direction o r th e \\ OOd. In saddling. \\'OOd fibn 

comes into the cxcm·atio n fi ·01n all directions. You also 

han· to ,,·ork ,,·ith a continual~\' changing grain pattern 

and \\·ith the j o int line o f glued-up seals. \\·hich adds lO tht' 

mix o r shifiing fiber direction. 

l ·,ing r111 in,hate. zt-lzich requirt'' con.llanl reading of' the ,ea(, grain com­

hinrr/z,·ith ,kell'ing and ,linng m/1 .. 1/tJ,/ o/ the rnnaining ,addling ~t·i/1 he 

accontjJ/i.,hed ll'ilh thi.1 tool. 

Ta king many smooth , sha llo,,· cuts is better than digging in and 

leming a rough or deeply gouged sud~tce. Skn,ing and slicing 

,,·iJI a llow , ·ou to cut anywhere in the exca\·ation. Tn· a difkr­

em cutting direction whcnc, ·er the inshan· chatters or dig,. 

Blend the inshm·ed a rea into the adze zone. ' Ltper the ridge 

line fi·om the pommel do\\'n\\'ards. Gradually enlarge the 

cxcm·ation at the back of the adze zone to the line defining 

the deck. Extreme ske,,·ing is often necessan : As YOU ''u rk. trY 

to crea te a smoothcr and smoother surface. Figure 8 .1 :{ sho,,·s 

section \·ic\\·s of the l'XC<t\ ·a tion at the COmpletion of this Stage. 

,------
1 ~--+---

' 

FIG. 8 .13. Section view of finished inshave work 

Dra,,· lines that indicate the rolled edge at the fi ·onl o f' the 

scat (fig. H. 1-J.). ·I 'he saddling-depth line drops clown 

another I I -J. inch . :\II the lines begin and end at zn o 

points the peak of' the pommel a nd the cornns o f' the 

deck. Yo u can n·mon· \\·ood in this area ,,·ith a n inshaH'. 

dnl\\·knik. or flat-bo ttomed spo kcshaH' . Do no t conn ect 

th e edge and pla n lines ,,·ith a stra ight cut. The fi·om edge 

should be slightly conH'X. to create a comfo rtable ro ll 

,,·here a sea ted person's k gs lean· th e seat. TIH' back 

portion is blcnclccl into the pre,·ious exc t\ ·ati on work . 

FIG. 8.1 4. Dimensions for easing the leading edge of the seat 

Smoothing and Finishing 
Smooth th e saddk a rea using a combina tion of tools a 

spokeshm·c fo r the rolled fiu nt edges. a trm·isher (a lso 

ca lled a bo ttom shaH' o r cha innaker's shm·e) on e ithe r side 

of the saddle ridge. an inshm·e fo r the most difficult a rea 

to finish. the concaH' slope bclm,· the stick deck. Round­

bottom plam·s also ,,·o rk nice ly here, if th e plane sole 

matches the cuiYalLIIT of the excm·ation, o r you can scrape 

and sand. 
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l ·,ing 11 'fwkt•,fwl'e lo ,/wjle tlujimll erz!!,e o/ tlu 1ea/ and hlmd lht' ronl't 1 

rolledjivnl into the mnrm·e it11hared area 

hni,hing the rmler area q/ the Ifill with a lmri.,her made I!J' the author 

.')moolhing lhr rtmmi'e ,/ope bl'loz,· lhtj!al rink z, ·ith a 11nall plane ~t-11011 ' ,oft' 

noTe' lmgtlm ·i,e and trOIIlt'ilf. . I lml'i1her mn a/10 ll'ork !hi, area. 

Soaping the dif/im!l mnm1·e ,/ojJe area i1 al1o 11.11-jid. 
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L's ing a trm·ishe r req uires a ligh t. se nsitiiT to uch. Because 

th e nose is c utTed fi·o m to bac k a nd side11·a\'s . yo u haH' to 

fi nd j ust th e right tilt a ngle to get th e too l to cut. Sha llm,·­

SIITep trm·ishers are eas ier to usc tha n ones 11·irh a tighte r 

cutTature. By using a side11-a1·s, slic ing cut , 1·ou ca n tighten 

the eflcc ti1 ·e S11·eep. m a king it poss ible to take shm·ings in 

the deep c utTe bel011· th e dec k a rea . Slicing a lso reduces 

the e flcc tiw included a ng le o r th e ben· l. espec ia lly helpful 

11·hen yo u need to 11·o rk trickY g ra in pa tt erns. 

To increase the trm·isher blade Sl' tting. tap lightlY on th e 

pro trud ing ta ngs. Alte rna te ta pping fi ·om one tang to the 

o th e r 11·ill keep th e ta ngs fi·om jamming. To re trac t th e 

blade. tap the upper side or the hand le aga inst som ething 

solid . such as the surface o f' the 1m rkbench. 

.\ s 1·ou finish saddling. chec k th e co ntours bY running 1·o ur 

ha nds m·er th e seaL You 11·a nt smooth tra nsitio ns. 11·irh no 

redunda nt bumps o r ho ll011·s. :\ lm1·-a ng led , raking light 

11·ill a lso he lp t-c \·ca l areas tha t req uire a ttention. 

\\'hen I'O u·n· comple ted the sadd le 11·o rk. sa~1· out the back 

ha lf' or the seal bl a nk . 

SHAPING THE SEAT BOTTOM 

Dra~ 1 · a continuous line on th e sa11Td scat edge . .J/H inch 

a bon· th e pla nk bo ttom . On th e plank bo ttom , drm1· a loop 

aro und th e perime ter (fig. H. l .J). The distance fi ·om th e 

a rris is a subj ect i1 ·e cho ice. Fo r a scat like this I come in '2 
inches a t the fi·om of' th e seat a nd a bo ut I inch around th e 

sides a nd back. 
BOTTOM VIE.W OF SEAT 

FRONT VIEW OF SEAT 

F IG. 8 .1 5. Dimensions for shaping the bottom of t he seat 

Secure th e scat 1·enica lly in a bench 1·isc. The 1·isc j ail's 

must contac t only th e sea t deck: do no t cla mp onto th e 

carYed section. 

You' ll use a sha rp drall'kni fi.- for cha m k ri ng on the bo t­

tom . To sta rt . position th e sca t 11·irh th e g ra in ho rizo ma l 

parallel 11·ith the 11·o rkbc nch a nd the a rea to be 

chamfe red fac ing out imo the room (to11·a rd you). Shm·ing 

dmmhill fi·om the high po int a nd 11·irh th e dr;mknif(· ben·! 

up. ta ke a fC ,,. ca reful cuts across th e a n ·is at th e 11·iclest 

po in t o f' the sea l p la nk . :\ftcr \'C) U \·c read th e g rain. begin 

Deal in~ u 
Saddling a perfect seat plank is c 
is rare stuff. Often you must deal 
of learning a craft. 

Warpage and cupping occur dur 
cupped plank will throw off all y 
chair's symmetry. Seat planks m 
deviation. Use a plane at a 45-de 

To deal with small knots, located 
seat so that a small knot lies spa 
than the clear sections of the bl 
the reversing grain patterns in thE 
saddling area, you have to be 
extremely easy to cut accidenta l 
very sharp, shallow-sweep goug1 
knots in conifers can also cause c 

require sanding, a slow process. 

If you're working with white pin 
never-drying, gooey substance t~ 
erate resin flecks and light streaki 
to the point that you should not L 

ment ca ll. 

Resin also clogs sandpaper and 1: 
an oil-based natural or painted fi 
with a clean rag and naptha and 

You can prevent the visible and il 
during drying by using an end-g1 
ate during early stages of drying 
process, especially if you bring a1 
You can fill small checks with whi 
rub it in with your finger or a fl ex 
than 1/25 inch) with epoxy. 

If a seat begins to split du r i n~ 

struction, you can reinforce the 
by inlaying a butterfly patch a 
underside of the seat. In fact, bu 
inlays can add a distinctive feat! 
the finished chair. The inlay shm 
about 3/8 inch thick, 1 inch wide, 
inches long, cut from a piece of s 
close-grain hardwood. Chop 1 

sha llow, flat-bottomed mortise 
the butterfly, and secure it with c 
filling glue. If possible, clamp thl 
closed while chopping the morti! 

Wind shakes, those circular cheo 
nasty surprise, for they often re 
time in saddling a seat, and the 
trashing any seat plank with a win 



g a travisher requires a light. sensitin~ touch. Because 

no e is cun·ed front to back and side11·ays. you han· to 

just the right tilt angle to get the tool to cut. Shallo\\·­

P tra1ishers are easier to use than ones ,,·ith a tighter 

'<lture. By using a side\\·a\"S, slicing cut. 1·ou can tighten 

effecti1·e sweep, making it possible to take shm·ings in 

deep cun·e bei011· the deck area. Slicing also reduces 

effecti1·e included angle of the be1·el. cspcciall~ · helpfi.d 

1n you need to 1\·ork trick\· grain patterns. 

ncrease the trm·isher blade setting. tap lighth- on the 

ruding tangs .. \ lternatc tapping fi·om one tang to the 

T \\·ill keep the tangs fium jamming. To retract the 

. e. tap the upper side of the handle against something 

I. such as the surfiKe of the 11·orkbcnch. 

ou finish saddling. check the contours b1· running I"OLII" 

:Is o1·c-r the seat. You ,,·,mt smooth transitions, with no 

mdant bumps or hollm,·s .. \ lo\\·-anglecl. raking light 

also help n.·n·al areas that require attention. 

~ n YOU \ ·c completed the saddle ,,·ot-k. sa11· out the back 

of the scat blank. 

IAPING THE SEAT BonoM 
,,. a cont inuous line on the sa\\Tcl seat edge . . 1/H inch 

·e the plank bottom. On the plank bottom , clnt\\· a loop 

md the perimeter (fig. 8.15). The distance fi·om the 

is a subject in· choice. For a seat like this I come in :.Z 

es at the front of the seat and about I inch around the 
; and back. 

BOTTOM VIEW OF SE.I\T 

____ , 
7 

FRONT VIEW OF SEAT 

FIG. 8.15. Dimensions for shaping the bottom of the seat 

Jre the seat 1·enically in a bench 1·ise. The , ·ise ja\\·s 

t comact only the scat deck: do not clamp onto the 

·ed section. 

"II use a sharp dnm-knife for chamkring on the bot­

. To start, position the seat ,,·ith the grain horizontal 

illel 11·ith the 11·orkbench and the area to be 

nfered facing out into the room (to\\·ard You). Shm·ing 

nhill from the high point and 11·ith the clnl\\·knifi: ben·! 

take a fe,, · carefi.d cuts across the arris at the ,,·iciest 

n of the seat plank. :\ fter 1·ou \ ·c read the grain, begin 

Dealin~ with ~eat -Plank DefecH 
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 
underside of the seat. In fact, butterfly 
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. I recommend 
trashing any seat plank with a wind shake. 
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II i1rking ,,·ith lht drai tknij( on lhr ll'a/ hoi/om. u, ing n lrt'J/Jt ,firing and 

,kl'll'lllg ll(/ion culling into lht mrz!!,rain al lhejionl o{ llu• 11'11 / 

Chamfrring 1/u arri' around lhr 11dn 11111/ hack of !In ujJjil'r jiarlo{lhc 'ml 

,,·ith a 'fwknlum 

taking bold. deep cuts into the \\·oocl along this side-grain 

area. Skn,· and slice as \'OU approach the end grain . Do 

the ('<IS\. sha\·ing parallel to the grain 011 IJoth sicks or the 

-;cat bci(>rc attempting to cut clirccth- into the end grain. 

Rcpmition the scat so that you can reach the end grain 

\\ ith the dr;l\\·knift:. Sm·ak into tlw end grain gradual h-. 

n ·mm·ing lint'. smooth -;ha\·ing-,. Extreme -;kt'\\·ing and ·dic­

ing \\·ill allo\,. You to cut clircctl\ acros-; the end grain. il'a\·­

ing a glass\~ smooth surlitlT. Finish the bottom chamll-r bY 

spokesha\·ing .. \ gain. make usc or skt' \\·ing and slicing. 

Spokcsh<t\ '(' the \ 'Crtical sides around till· perimeter or the 

scat. l r You choose to. angle the sides irm·ards h\· a((-\,. 

degrees. I like to ka\T a distinct atTis cklining the sides 

and the chamft:r on the bottom . . \ nother option is spokc­

-;ha\·ing a narrO\\. +5-dcgree chamll-r along the arris at the 

back or the deck: Shan· in and clmm about :~/ I li inch. 

making a chamkr a little more th <llt I I ~ inch \\·ide. 

Finish the scat bY scraping and sanding. I do most rough 

sanding \\·ith HO-grit paper ,,·orking across the grain. This 

''ill raise the surlitl'l' fiber somt·,,·hat. hut it doesn't create 

ridgt'S C<IUSt'd IJy hardness dilltTl ' lll'l'S or late and carl\" 
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\\·oocl in the grmnh rings as sanding \\·ith the grain docs. 

Do \our lin ish sanding\\ ith 1.10- to :t.W-grit paper parallel 

to the grain . I'n · lilltlld that a random-orbit sander ,,·orks 

ciJ(:ctiH·h- Oil the saclciil'ci CO!ltours or am· \\ 'incisor seat. . . 

.\ s H)Ur last step in saddling the scat. sign and date the 

chair. Some chairmakers bum their name or a logo into 

the bottom or the scat. I chip earn· mY initia ls and the last 

t\\"0 digits or the n·ar. 

MAKING THE Bow 
St·nTal ,,·ays for making the horizontal bO\\ on stick 

\\ 'incisors are open to Hlll: Hn\ ing it ii·om one piece or 

'' ood. assembling it fium t\n) or more pieces. or hen cling it. 

Single-Piece Bows 
T he most direct (and ambitious) method lor making a bo,,· 

is ht' \\ 'ing it li·om a single C-shapcd pit'CC or \\ oocl. 

Finding a tree stem or limb ,,·ith enough cun·atutT is not 

easy: the ones I find ortcn require Idling a tree. Cull liTt'S 

ancllclionTs ii·om a logging operation are an excellent 

resource liJr crooks and bends. T he pieces \·ou \\<lilt ha\·t· 

no comm<Tcial \·aluc. hut it's \\·ise to get permission bcl()l'e 

scan·nging a logging operation. 

Assembled Bows 
You can usc material ,,·ith less curYatutT than the arc a 

chair hoi\· requires hY assembling the ()()\\. li·01n l\\'0 or 

mort· pieces rekr to lig. H . .'i . Old \ \ 'clsh chairs \\'tTl' olien 

mack ,,-it h pieced-together bm,·s. Bo\,. sections can 

include some cross grain: :lO-clcgree cross grain at the ends 

or the pieces is acceptable . . \ butt joint \\·ill usuallY inn1h-e 

kss cross grain than a hall~l<tp joint. \\·hich requires longer 

pieces. You can make a bm,· \\·ith three sections. \\·ith a 

linrrth pinT used as an on·rlapping crest. lium lumber 

,,-ith 110 cutYaturc. 

T he bO\\" Oil the tutorial stick \\ 'incisor consists or three 

pieces. To makt· the bm,· I lirst made pasteboard pattems 

.\{m ·ing lhr joinl /n•/z ,·t'I'Jl lll'o hali'l'l o( a jJinl'llarmholl'. Thr ,inglt· m ll<'l'll 

fw" th rough holh hoau;,. 

lill · the hori,mntal hoi\· the arm and backrest) and tht 

cn·st. T hese \\"lTt' -;a\\·ccl lium a cutYed plank milled · 

thick. th,·rt planed !lat. I S<l\\ eel out the half laps, ther 

cardtrlh- pan·cl and scrapt·d them until I had an acce 

able lit. I glu,·d the hall~lap sections to make the full! 

bdi>rc gluing on the crest. Contouring the surface to 

ate a comi(Jrtabk shape and pleasing \·isual effect wa: 
dr;l\\·knilt-. spokcshan·. rasp. and sanding ,,·ork. The 

curYcd stock that I used has a ,,.a\ ·y ligure. \\·hich is v. 
attracti\'!· hut clillicult to \\"<Jrk. 

.John Brmnt sonH'timcs makes pieced-together arms 1 

a singll' :Z-inch-thick plank sam·d to the shape of a h; 

bm,·. then ripped in hall' to limn matching pieces. He 
a plain butt joint instead ol' tlw hair laps. The O\'erlal 

crest holds the joined hah-t·s ol' the bm,· together. 



in the growth rings as sanding ,,·ith the grain docs. 
your fmish sanding ,,·ith 150- to :2:20-grit paper parallel 

e grain. I've found that a random-orbit sander ,,·orks 

tively on the saddled contours of am· \\'incisor scat. 

your last step in saddling the seat. sign and date the 

· . orne chairmakers burn their name or a logo into 

bottom of the seat. I chip earn· my initials anclthc last 
digits of the n·ar. 

lAKING THE Bow 
era! \\·ays for making the horizomal bm,· on stick 

1dsors are open to you: He\\·ing it fi·01n one piece of 

>d. assembling it fium t\\·o or more pieces. or bending it. 

ngle-Piece Bows 
· most direct and ambitious method l(>r making a bm,· 
~ \\ · in~ it fi·01n a single (:-shaped piece of \\Uocl. 

:lin~ a tree stem or limb \\·irh enough cutYaturc is not 
·: the one-, I lind often require klling a tree. Cull trees 

leltonT' fi·01n <t logging operation arc an l'Xccllclll 
urce for crooks and bends. The pieces \"OU ,,·ant han· 

·ommercial \·alue. but it's ,,·ise to get permission lwf(>re 

enging a logging opnation. 

sembled Bows 
can use material \\·ith less naYalL!re than the arc a 
r bm,· requires b,· assembling the bm,· fi·01n l\\"0 or 

·e piece-, refer to fig. 8 .. ) . Old \\dsh chairs \HTe oltcn 
le ,,·ith pieced-together bm,·s. Bm,· sections can 

_tde some cross grain: 30-clegree cross grain at the ends 

he pieces is acceptable . . \ bull joint will usual~\- ittn>ke 
cross gra in than a half~lap joint. \\·hich requires longer 

es. You can make a bm,· ,,·ith three sections. ,,·ith a 

lh piece used as an on·rlapping crest. fi·om lumber 
t no cuf\·arun.·. 

· bo,,· on the tutorial stick \\ 'incisor consists of three 

es. To make the bo\\· I first made pasteboard pallcrns 

u; !he join! he/z,·em llt'o hail'/'\ o/ a j1innl armiNJit '. '1 ht• ,/nglr mlwi/1 
hmugh both hormf,. 

. I low-hark 1/irk ll'indl!ll: marlr l!r ] ohn 8 roll'n . . \ tit J)()r/. II idt•, 

l(>r the horizontal bm,· the arm and backrest) and the 
crest. These \\TtT sa,,·ed from a cuiYcd plank milled I inch 

thick. then planed !lat. I s<t\H'cl out the half laps. then 

carefullY parcel and scraped them umil I had an accept­

able fit. I glued the half~lap sections to make the fi.t!l bo\\· 

bl'it>IT gluing on the crest. Contouring the surfitlT to cn·­

ate a comf(>rtabk shape and pleasing , ·isuall'il<.·ct ,,·as 

clr;l\\·knik. spokeshan·. rasp. and sanding \mrk. The 
curn·cl stock that I used has a ,,.a, ·v figure. ,,·hich is , ·isually 

attractin· but dillicult to ''urk. 

.John Brmn1 sometimes makes pieced-togethn arms using 
a single :2-inch-thick plank Sa\\Td to the shape of a half 

bm,·. then ripped in half to f(>rm matching pieces. He uses 

a plain butt joim instead of the half laps. The on·rlapping 

crest holds the joined hakes of the bm,· together. 

Bent Bows 
If straight-grained. ring-porous wood is m·ai!able. you can bend 

the bm': Bent bows are much narrower than pieced bm,·s and 
do not lenclthemsekes to t.he hea, ·ier pieced bows· sculptural 

shapes and details. l~r a bent bm1; ri,·e or sm,· bending blanks 

fi·01n straight-grained, dear stock +5 to 60 inches long. i\ lost 
bo,,·s ,,·ill be trimmed to less than 50 inches, but the longer 

length makes bending considerably easier. 

Bent bm,·s arc square in section or somewhat wider than 

deep. John Brmm 's S<mTCI bending stock is 1-1 I+ inches 
square. Form\· bent bo\\· lo,,·-back pictured at the opening 

of this chapter. the shan·d section was 1-1 18 inch wide and 

718 inch deep. (Ri,·ings are considerably hem·ier. ) At each 

end of the bm,·. I glueclt\\'O rectangular pieces that were 

shaped into hand pilTl'S. an innoYation boiTO\\·cd fi·om 

. \ mcr ica n \\'incisor chairmaking. 

Bent bo,,·s require a bending form. ,,·hich ! make from ply­

,,·oocl. The f(mn extensions should be at least 1 inch thick. 

so that \·ou can usc heftY clom:ls to pin the bm,· in place. 
Dm,·els smaller than :31 + inch in diameter ,,·ill not hold up 

for bending these rather stout bo,,·s. :\l ake the form fi·om 

scrap lumber or piY\H){)cl. using the bm,· cunT in figure 8.+ 

as a pattern . Steam bo,,·s made fium green " ·ood fo nY-fi,·e 
minutes to an hour. For air-dried bo,,·s. ,,·hich \\'ill bend just 

as ,,·ell. double the steaming time. If you han· bending f~l ii­

UITS, try using a bending strap. explained in the section on 

bending in Chapter -~. 

You can ITmon· a stcam-bem bm,· from its form one or t,,·o 

hours <dter bending. holding the bend in place ,,·ith t\\·ine or 
a board anclt,,·o clamps to insure that the arms 1\·on't l\\·ist 

out of plane during cln·ing .. \ steamed bm,· is reach- to usc 

,,·hen it rattles loose in the bending form. or \\·hen there is 

onk a little springback \\·hen , ·ou untie or unclamp it. You 
can speed up case hardening b,· pulling bcm·s into a lo,,·_ 

heat kiln (90 to 100 degrees). 

RIVING AND SHAVING THE STICKS 
The Jm,·-back n-rsion of the stick \\'incisor 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 I :2 inches. of long sticks. :20 to :10 inches. The 

long sticks in m\· high-back stick \\ 'incisor chair in the pho­

tos arc :2+ inches long. 

R in· the stick blanks I inch across (see figs. H.l6 and 8.17). 

Shan· the blanks into 31 -~-inch squares. For the high-back, 

shaw a gradual tapn after sha,·ing the squares. beginning 12 

inches abow the bottom of the sticks: taper the upper end to 

518 inch in section. Shan· the squared sticks into octagons. 

DrY the sticks in a kiln and round them ,,·hen they are thor­

ough~\- cln·. Spokes han· the sticks I I I 16 inch in diameter 

fi·om end to encl . Keep the sticks dry (in a kiln or plastic 

bag) until tenoning and fitting to the other chair pans you 

can't shan· the tenons umil you kno,,· the exact height of 

the bm,· or comb. 
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F IG. 8.1 6 . Steps in making the short sticks 

L I' SQUARE GREEN RIVING 

aG~----------------------~:::,1 
~---------24 "' +/- --------------;..J 

£ 3/4' SQuARE GREEN SHAVED 

b t~~--------------------------------------~"'1 
~" / 3,4' > 5/e' SQUARE GREEN SA>" 

c G~-------------------'~: ___________________ '1 
k------ 12_" 12.. ----~ 

/ 3,4" > Stfl" DIA KILN-DRY ROUND 

e () < i Oft b" 31; t r:r-.PER TO ~;1o" 

KILN DRY 

f 

~ I" k,---- 9"+/- ---k 2.' -->-!-..--- 9"+/- ------i>-11 '/z" h-
(%') ('Yib') ( 5"/a") (5/e > Y2") ('h.") 

FIG. 8.17. Steps in making the long sticks 

:\lam· old stick \\ 'incisors \H'IT made 11·ith shan·d. round 

legs. possibk finished ,,·ith some hand planing. Turned legs 

IITfl' also used. Tapered legs shan·d in an octagonal sec­

tion \H' IT rare. but I reel this design is aestheticalk com­

patible ll'ith the 0\'lTall fi.·eling or these chairs . 

:\l ake legs fi-om e ither riH·d stock or straight-grained. 

smH·d planks about 1-3/ ..J. inch thick . Shan· the legs to 

1-3 / +inches square. Taper the squares to 1-1 I ..J. inches at 

one end. ShaH' or plane the tapered squares into octagons. 

Before tenoning. put the legs into a kiln or other ,,·arm 
place to dn· thoroughlY. 

The leg tenons can be tapered or cYlindrical. . \ round 

tapered tenon is especial~\- strong ir it fits proper~\-: holl·­

en· r. discrepancies result in poor contact and compromise 

strength. Tapered joints must be made 11·ith a uniform 

included angle. The sides or the mortise and the tenon 

- -

Tt1pering !he octagonal leg' zcilh a hand plane 

must be straight. Grabbing pO\HT great~\- diminishes as the 

included angle increases. Round tapered cha ir joints ,,·ork 

best ,,·ith an included angle of 8 to I 0 degrees. although 

12 degrees is common and acceptable (see fig. 8 . 18). The 

proportions for a tapered tenon depend on the m·ailable 

mortise reamer and matching taper cutter. 

PERFECT 10" TAPERED 

lv'ORTISE AND MAT041NG TENON 

TAPERED LEG TENON 

TOO Mu:H TENON TAPER 

FIG. 8.18. Tapered mortise-and-tenon joints: a, a well fitted and 
extremely strong joint ; b, c, and d, poorly matched components, 
very poor joints-fortunately, wood compression tightens these 
joints considerably. 

If you opt l()r cylindrical tenons. remember that the! 

dcrs arc their 11·cakest point: If the tenon is houldert 

shou ld be hlTekd. T~-pical cyl indrical tenon are I in 

diameter and 2 inches long. The mortise for a l-inch 

diameter tenon should be at least 1-1 /2 inc he deep. 

The easiest ,,·ay to make conical or cylindrical tenom 

turn them on a lathe . ' l o turn tenons. find center at 

end of the leg. Cse a center punch to indent the cent 

marks. Chuck the preshaped leg on a lathe. After rou 

the tenon end of the kg. usc calipers and a narrow p 

tool to define the tenon diameter at the shoulder and 

encl. Then usc a roughing gouge or ske11· chi el to tui 

tellOil tO SIZC. 

You can also make cdindrical tenons 11·ith a hand-tw 

hollo11· auger or a tenon former. Secure the leg in the 

, ·ise or a \\'Orkbcnch. Be carefu l aligning the cutter w 

leg: it 's caS\· to make the tenon ofr center. 

Final h-. , ·ou maY choose to shaw tapered tenons with 

tapering (or rounding) plane. made bY following the 1 

in Chapter 2. l·()r other methods. refi.-r to Chapter 6. 

BORING MORTISES 

AND finiNG THE LEGS 

Bori ng the leg mortises in the scat is one of the morq 

lenging procedures in making any \\' incisor chair. In 1 

handmade \\ 'incisors. Yot.-II often see legs at irregulan 

peculiar angles. Den· loping a S\·stem for dealing with 

angles is n-r~ · userul. 

Measuring Angles 
Locat ions for the leg mortises usually form a trapezol 

tern on the seaL so that the rear legs are closer toget 

than the fi·ont legs. The leg mortises are bored at con 

pound angles. Leg angle fi.JIWard and aft is called raid, 
tilt to the sicks is knmm as .,jJ!r!l'. \\ 'hen compound aJ1 

are depicted in fi·ont- and sicle-,·in,· dr;m·ings, splay a 

show up in the ti·olll , ·in\. rake angles in the side vie 

fig. 8.19). 

SEAT 

SLOPE 

SlDE VIEW FRONT VIEW 

F IG. 8 .1 9. Seat-geometry language 

Leg angle.\ art' mm.\11/Pdjimn !Itt bollom o/ the seat. not .from 
jlo01: Chairmakns often designate leg. stick, and pine 

angles in clegnTs ti·om pnpcnclicular (past 90 degre 



ing the or/agonal leg' n·ith a hand plane 

: be stra ight. Gra bbing pm1er g reatlY diminishes as the 

tded angle increases. Round ta pe red cha ir j o ints 11·o rk 

11·ith an included angle of 8 to l 0 degrees. a ltho ugh 

egrees is common and acceptable (see fig. H. 18). The 

onions for a tapered tenon depend o n th e m·a ila ble 

:ise reamer a nd matc hing tape r cutter. 

PERFECT 10• TAPERED 

NDRTISE AND MATCHIN0 TENON 

TAPERED LEG T ENON 

l1JO MLCH TENON TN'E.R 

.18. Tapered mortise-and-tenon joints: a, a well fitted and 
nely strong joint; b, c, and d, poorly matched components, 
10or joints- fortunat ely, wood compression t ightens t hese 
considerably. 

If You opt fo r cylindrica l tenons. remember th a t th e shoul ­

ders a rc th e ir 1\'eakcst point : If th e tenon is shoul de red. it 

should be bc\-c led. ' !\ ·pica! cylindrical tenons are I inch in 

diameter a nd 2 inches long. The mortise fo r a l-inch­

diameter tenon should be a t leas t 1-1 /2 inches dee p. 

The easiest \l·ay to make coni ca l o r cdinclrica l teno ns is to 

turn th em on a la th e. To turn tenons, find cente rs a t each 

end of the leg. L se a cent er punch to indent th e center 

ma rks. Chuck the prcshapcd leg on a la th e. :\ fin rounding 

the tenon end of the leg. usc ca lipers a nd a na rrm1· pa rting 

too l to defin e the tenon d iameter a t the shoulder a nd tenon 

end. Then use a ro ughing gouge or skc11· chise l to turn th e 

tenon to size. 

Yo u can a lso make cylindrica l tenons 11·ith a ha nd-turned 

ho llo11· a uger o r a tenon fo rmer. Secure th e leg in th e fi ·ont 

\·ise of a 11·o rkbench . Be careful a ligning th e cutter 11·ith th e 

leg: it \ eas\· tO ma ke th e tenon off Cente r. 

Fina ll y. \ "O U m aY choose to shm-e tapered tenons 11·ith a 

tapering o r rounding) plane. made bY fo ll o11·ing the pla ns 

in Chapter 2. Fo r o th er methods. refe r to Chap te r 6. 

BORING MORTISES 

AND finiNG THE LEGS 
Boring the leg m ortises in the sea t is one of the more chal­

lenging procedures in making a ny \\"incisor cha ir. In o ld 

ha ndmade \\"inciso rs, You' ll o ft en see legs a t irregula r o r 

peculi a r angles. Dcn· loping a system fo r dea ling 1\'ith th ese 

a ngles is \·ery useful. 

Measuring Angles 
Locations fo r th e leg mo rtises usua llY fo rm a trapezo id pa t­

te rn on th e scat, so th a t the rear legs a re close r toge ther 

than th e front legs. The leg mortises a re bored a t com­

pound a ngles. Leg angle fix 11·ard and a ft is ca lled rakt . Leg 

tilt to th e sides is kno11·n as .ljllr!J'. \\"hen compound a ngles 

a rc dep icted in fi·ont- a nd side-\ ie11· clr;m ·ings. splay a ngles 

sho11· up in th e fi·om \·ic11·. ra ke a ngles in the side \"il' ll" ,sec 

fig. 8.19). 

SEAT 

SLOPE 

SlOE VI EW FRONT VIEW 

FIG. 8.19. Seat-geometry language 

I ,l.'g anglts art mea.1uredjiwn the boll om qf the seal. not.Jiwn the 
.J!oo1: C:ha irmakers o ft en des ignate leg. stick, and spindle 

a ngk s in degrees fi ·om perpendicula r (pas t 90 degrees 0 11 a 

l ·,ing a Jwrting tool and out,idr mltjll'l"l to 1i:;e the ba.1e and md q/ a tajJered 

tmon that ~t·i/1 ht ,/wjJt•d on a latht 

Shaj11ng the tapn z,·ith a 1-inrh roughing gouge. a 'aji-. m 1 r tool to 1111 

pro tractor). :\ rake a ngk o f I 02 degrees fi ·01n a rea r leg to 

th e bo tt om or <I sca t can a lso be spec ified as 12 degrees 

(sec fi g. 8.20). 

FIG. 8.20. Leg angles are always measured from the seat, not 
t he floor line 

The ge nera l method f(Jr boring compound a ngles is to set 

t\1"0 bnTl gauges to th e rake a nd splay a ngles. Place th e 

bn·cl gauges on the scat pla nk o r 11·o rkbcnch so tha t th e 
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base of the ra ke ben·! gauge lines up 11·irh the fi·ont-to­
back centerline and the spla\· ben·! gauge is parallel to 
both from or both back legs. 

Place the cemer of the drill on·r the cemcT of the mortise. 
then tilt the drill so that the bit is parallel to the rake or 
spla\· angle as set on a be,·e l gauge. This first angle is 
maintained ,,·hile the drill is tilted parallel to the other 
angle of the second ben:! gauge. H old the first angle and 
then tilt the drill at a cross,,·isc angle to line the bit up 11·irh 
the second bc,·el ga uge. (\ 'inH·d fi ·om the fi·om. the bit is 
parallel to the splm· be,·c l gauge: , ·inH·d from the side. it is 
parallel lO the rake be\·el gauge.) Because o r the combined 
, ·iews. this is ca lled a compound angle. Recheck and make 
adjustments for parallel compared to the first be,·cl gauge. 
Hm·ing an assistant to help in sightings ,,·hile , ·ou position 
the drill is nT\. useli.tl. 

For hand-held borings. this method is cumbersome (though 
,,·orkable) and diflicult to do consistent~\- en·n though the 
concept is , ·cry basic. 

.-\nother method that I generallY prcfi.-r combines the rake 
and splay into a sighting angle and a resultant angle (sec 
fig. 8 .21 . Once \UU han· established a sighting line. you no 
longe r need to look at a compound angle fi·01n from and 
side , ·iews. Instead. mu line up the drill so that it tilts 
directly m·er the sighting line (or tomtrd a sighting point). 
You are still dealing ,,·ith l\\'O angles, but one of these is 
ah,·ays a 90-degrce angle perpendicular to the sighting 
line. The amoum of drill tilt is the resultalll angle. (See the 
.-\ppendix for a chart that sho,,·s all rake and spla,· angle 
combinations bet,,·een 0 and 30 degrees, the result or a 
co llabora tion bet\\·ecn Dm·e Sm,~·c-r and Rusty :\ ult. 
l r you don't like this math-based approach. determine 
approximate sighting and resultant angles using the ,,ire­
leg chair models that I also describe in the . \ ppcndix. 

F IG. 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 

Front 

Rear 

156 

Rake 

G 

13 

Splay 

10 

10 

Sighting Resultant 

:10.8 II.G 

:)2.6 I 6 .2 

]ohn /Jroz, ·n brninJ; ~Tiindn.mlleJ; mortz:,e, at Count~T II ilrk,hofi'· ' ' ·ith hi.1 lmz(f 
jm,itioned at a mmjmwzd anJ;!t' aiZKilflllt ·ith the 1~1{' r!/ both lm·d J;m(i{l'' 

You can also take sighting lines and resultant angles 
direct~\- li·om an existing chair. Csc a plumb bob to lind 
the l\\·o opposite points ,,·here a leg (or stick) appears to lw 

straight up-and-dmn1. Sight stra ight across the chair seat 
11·hile the plumb string is in line 11·ith the leg. This is the 
sighting line .. \ m· 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 
li·om legs or both rear legs. You need the sighting angle in 
ordn to dra,,· the sighting line ,,·hen you're not cop,·ing 
angles lium an existing chair. 

L'se a sliding bn·ci gauge and a protractor to find the 
rcsultalll angle on an existing chair. (For directions on 
making a bn·cl gauge, see Chapter 2.) Place the ben·! 
gauge next to the angled chair pan. 11·ith the base parallel 
\\'ith the sighting line .. \ djust the btTel-gauge leg to line up 
11·ith the center or the chair part. Read the angle on a pro­
tractor. Or don't use a ben·! ga uge simph- place the pro­
tractor beside the leg, \\'ith the base or the protractor 
parallel ,,·ith th e sighting lim·. Then en'ball dO\m the cen­
ltT of the leg and read the protractor directly. 

Boring Leg Mortises 
The tools ,·ou'll need to bore kg mortises are 

• I I I 16-inch auger bit 

• Bit brace 

• TrY square 

• Protractor cheap plastic) 

• ~ ·•(:" or bar clamps ,,·ith clamp pads 

C se the chair pattern to locate the leg mortise centers 
the saddled top or the chair seat. Prick centers with ar 
md. \\'rite the appropriate resultant angle beside all fo 
drilling n·ntcrs. ;\l ake pencil marks on the seat's cente 
line indicating the sighting points lor fi·om and rear le1 
the chair \\'ill be painted. mu can also pencil sighting I 
fi ·om the mortise centers to the sighting point. For cha 
that " ·ill han· a natural finish. HJU can pencil lines anc 
other specs onT strips of masking tape. 

Boring a (0111/!0I!IId-anglr leg Jnorti'" 111ing thl' 1(1{hting line and resultal 
angle method. 'I hi' /ira(!' i, al(wll'll lt·ith a ht'l'd gauge 1et paralltl to thl 
ing linr and a tiJ "llltm' 1!'/ ji!'ljlt'ndimlar to thl' 'ZI{hting line .. \Iaski~ 
on 1mt arr·a, al!mt ·, lint' or otlza notation' to In jlfl/(/ied in. 

Clamp the seat to the ,,·orkbench ,,·ith the front or rea 
boring n·ntcrs mTrhanging the \Hlrkbench. You can \1 

from the fi ·Ol ll or the bench. but \ 'OU \\·ill get better Ul 
if you clamp the chair seat OH'r a corner of the bench 
the be\TI gauge lc1r the specified resultant sighting an 
( 12 degrees fi·om 90 lcJr the fi ·ont legs: I G degrees for tl 
rear legs). You can set the arm or the sliding bevel on 
either side of pnpendicular. lcJr ming either an acute a 
or an obtuse angle. I general!\· use an acute angle, bee 
the be,TI ga uge is more stable ,,·ith the arm placed O\'C 

the base. 

Place the bnTI gauge on the nearby area of the flat de 
with the base of' the gauge eH·balled parallel to the sig 
ing line. The bc,-cl-gauge kg must point outward whe1 
line is projected through the bouom or the seat. 



Br01m b01ill!{ ~Tiiwbiml leK morti.1e1 at C'ount11' It ink,hofi'· ll 'ith hi, hrarl' 

•ned at a wmfwund an!{lr al(t;~in/ z, ·ith the leg' 1!/ hoth hn·d gaw;n 

can a lso take sighting lines and resultant angles 

: tly from a n existing chair. Cse a plumb bob to lind 

:wo opposite points ,,·here a leg (or stick) appears to be 

ght up-and-do\\'n. Sight straight across the chair sea t 

e the plumb string is in line \\'ith the leg. This is the 
ting line . .-\ny location along the line can be ca lled a 

ri ng point. The sighting angle is the angular relation­
of the sigh ting line to a second line that connects bo th 

t legs or both rear legs. You need the sighting angle in 
-r to dra,,· the sighting line 11·hcn You're not cop,·ing 

es from an existing cha ir. 

a sliding be,·el gauge and a protractor to find the 

I rant angle on an existing chair. (For directions on 

ing a be,·el ga uge. see Chapter 2.) Place the ben·! 

~e next to the angled chair part. 11·ith the base parallel 

the sighting line . . \djust the btTei-gauge leg to line up 

the cente r of the chair part. Read the angle on a pro­
_or. Or don't usc a ben· I gauge simp~\- place the pro-

or beside the leg. ll"ith the base or the pro tranor 

llel11·irh the sighting line. Then e\·eball dmm th e cen­

,f the leg and read the protractor directh-. 

Boring Leg Mortises 
The tools you'll need to bore leg mortises arc 

• I 1/ 1 G- inch auger hit 

• Bit brace 

• TrY square 

• Protractor cheap plastic) 

• 2 .. C .. or bar clamps 11·ith clamp pads 

Csc the chair pattern to locate the leg mortise centers on 
the saddled top of the chair scat. Prick ce nt ers ,,·ith an 

;m-1. \ \"rite the app ropriate resultant angle beside a ll four 

drilling ccmcrs. i\ lake penc il marks on the scat's cemcr 

line indicating the sighting points for fi ·ont a nd rear legs. If 

the chair ,,·ill be painted, , -ou can also pencil sighting lines 

fi·om the mortise centers to the sighting point. l·or chairs 
that ,,·ill hm-c a natural finish . YOU can pencil lim·s and 

other specs m·cr strips or masking tape. 

8oring a mmfwund-anglt leg morti11' 11.1i11g tht '':!!,hting lint and rl'lultant 
anglt method. Tht• hrart' i' alignl'fl z,·ith a hl'z·d gaugl' ,ef para lid to thl' ''ght ­

ing line and a t1:r 'if/1!11"1' 11'1 /11'1/ll'lldimlar to the 'z~;hting Iiiii' . . \ lr11king taj1r 

on lt'at area' a/loll '' linr' or othl'r notation' to hr penrilrd in . 

Clamp the scat to the 11·orkhcnch 11·ith the fi ·ont or rear leg 

boring centers on·rhanging the 11-orkbench. You can 11·ork 

fi-om the fi·om of the bench. but YOU \\·ill get better support 

if ,-ou clamp the chair scat onT a corner of the bench. Sn 

the be\-cl gauge for the specified resultant sighting angle 

( 12 degrees fi·om 90 for the fi·om legs: I G degrees for the 

rear legs). You can set the arm of the sliding ben·! on 
either side or perpendicular, forming either an acute angle 

or an obtuse angle. I gcnera lk usc an acute angle. beca use 

the bcn'l gauge is more stable 11·ith the arm placed 0\'l'l" 

the base. 

Place the ben·! ga uge on the m·arbY area or the flat deck. 

\\"ith the base or the gauge eyeballed parallel to the sight­

ing line. The be\TI-gauge leg must point out,,·ard \\'hen a 

line is projected through the bottom or the sea t. 

Place the try square on the f ~u- side of the deck. Position 

the base a t an eyeballed right angle to the sighting line. 

Set the lead scre,,· of the a uger bit on the pricked center 

hole fo r the leg mortise. Position yourself so that ~ -our 

bod,- is in line \\'ith the sighting line on the cha ir seat. 

Start b,- boring stra ight in, perpendicular to the surbce of 

the seat. This sco ring pre\·e nls tearoul from the a uger 

" ·hen it begins to enter the \\'OOd. Look across the seat 

tO\nlrd the trY square and adjust the shaft of the auger SO 

that it is parallel to the a rm of the try square. 

Begin tilting the brace " ·hen the side nicker of the auger 

has sco red the perimeter of the hole. Simultaneously turn 

and tilt the brace until the shaft of the auger is pa rallel to 

the angled leg of the ht'\TI gauge. The knob of the brace 

" ·ill be to\\·ard the tTnttT of' the chair scat. 

Take a f(_.,, . more turns " ·ith the tilted brace. then stop \\'ith 

the brace crank n·ntc t-ccl m-er the auger. Let go of the 

brace it ,,·ill balance in this position . allm,·ing you to step 

back to check a lignment " ·ith the sliding bc\'C·I and the try 

square. Step to the sick to compare the angle of the auger 
shaft ,,·ith the sliding ben·! leg. TheY should be parallel. If 

not. note if the brace needs to be lifted or dropped lo\\'er, 

and abou t ho\\' much. Then compare the auger shaft ,,·ith 

the try sq uare. i\ lake a mental note if' the auger needs to 

be tilted to the right or left. 

Sli•/J/nng bark to rh/'(k tht• hmrt alz!!,nmnJt zcith the angled hfl'e l gauge and the 

t~r 'ifllare (i/_ rou 'n· 111ing a 1tandard auger hit .. rou mn 11'1 go o/ the hrare 

ajier taking aji•z ,· tum' into thr ,,·ood). 

Return to nJur boring position. Tilt the brace fon,·ard or 

aft. left o r right, as ,-ou \T noted ,,·as necessa ry. Turn the 

brace slo,,·h- as ~ ·ou adjust the angle. Take se\·eral turns. 

and then stop again. ,,·ith the brace positioned \\'ith the 

crank onT the auger. .\ gain compare angles. 

\\"hen the boring angle is in line "ith the sliding bn·el and 

try square. you can continue boring dead on but do not bore 

.1/raight through !Itt' .1ea/. This " ·ould cause fiber tearout \\'hen 

the auger nicker comes through the plank. Stop boring 
,,·hen the lead sere\\' 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 bt·n· l gauge ,,·hen s11·itching 
fi·om fiu nt to rear posts. 

The next step is back boring into the hoks 1uu started on 

the top side or the seal. Turn the plank OHT \\·hen the four 

holes are bored. Transfl-r the sighting lim·s fi·om the top of 

the seal. Begin back boring b1· drilling straight dmm at 

one of the holes 1d1ere the lead sCITII' came through the 

plank. \\ 'hen 1·ou \·e scored the mortise circumf(Tence. 

begin angling the drill out11·ard. at the appropriate angle 
or the leg angle. 

Fitting the Legs 
You' ll do the fitting 11·ork fi ·01n the bottom of the seat and 

o n the kiln-drY leg tenons. It 's important to be organized 

and methodical: it's surprisingk cas1· to set the legs into 

the 11rong sockets during assen1bk Penc iling sighting 

points. labels. and arro11·s on the st·at bottom and the legs 
11·ill SlTH' I'OU 11·efl. 

Tran,fering '(!{hting fioint_,.fimn thl' ufi/Jt'r ,ide 1!/ thl' dwir 11'atto tlu• bottom 

Labeling 
\\'hen the seat is turned OHT ll'ith the bottom fitcing up, 

the lefi side of the sea t is on 1·our lefi zl'ltm !lu'}ionl ofihf .1M/ 

Jaa.>_rou. \\.hen ~uu're 11·orking on the mortises for the rear 

legs. 11·ith the rear of the seat fiiC ing you. lefi becomes right 

and 1·ice HTsa. To m·oid confusion, labd the ldi and right 

sides as IITII as each mortise sec fig. H.:!:! . 

FIG. 8.22. To prevent errors, label the four legs and resultant 

angles and make tick marks for axial rotation. 
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ldmtiji·ing mdt leg and it.> morti.>f i!J' fmtciling tirk mark.> on matching fmrl> 
10 that til(!{nlllmtz,·i/1 bf mn.,lltmt during tria!Jitting and final glut' up 

:\ext. label the legs and their gro11lh-ring orientation rclatiH· 

to the seat plank. If the fi·om and back legs are difkrent 

lengths. separate them. Hold a leg in place m·er its respectil'l· 

mortise. Rotate the leg so that the rays are in line 11·ith the 

direction of the seat grain. Pencil a tick mark on the base of 

the tenon and the corresponding location at the perimeter of' 

the mortise. Label the leg on its side and on its foot. Pencil 

the n·stdtalll sighting angle beside each mortise. 

Reaming the Mortises 
Reaming the mortises and fine lUning the tapered tenons 

arc among the more challenging tasks in making the chair. 

The included angle of the reamer must match the 

included angle of the tenons. I r the tenons 11-ere turned or 

shaH·d fi·om green 11·ood. theY 11·ill no11· be m·al in section: 

I'Ou'll modif\' them 11·ith a rasp or coarse file. 

The tools I'OLdl need are 

• Reamer • Tn· sq uare 

• Rasp and/ or coarse file • Protractor 

• Soli lead pencil • 2 clamps 

Rf!uning a tafn•red morti.1e 

Clamp the chair bottom to a co rner of the workbenc 

ll'ith the mortise to be reamed extending out from th1 
table top. :\djust the sl iding beH·l gauge to the resulta 

angle. Place the sliding beH·l parallel to the sighting l 
et the u·1· square perpendicular to the sighting line. 

Use caution 11·hen reaming. The action of the reame1 

changes as it cuts through quadrants that alternate 

betii'Cen ascending and descending fib er (fig. 8.23). 

Reamers cut eas ih- into ascending fiber; but in unskill 

hands a reamer tends to catch and sometimes cause 

tcarouts as it cuts into descending fiber. The problem 

particularh- acute 11·hen reaming a soli 11·ood, such a 

pine. Reaming tulip poplar is much easier. Because ol 

a lternat ing fiber-directio n quadrants. the reamed hol• 

be off round to some extent. The reamer also tends t 

suck itself into the hole too quickk Ease into reamin: 

that 1·ou han· control of the direction and resultant a 

and can make corrections as needed. Hold the reame 

back a little as 1·ou rotate it through the quadrant. 

IJESC.ENDIN6 

QUADRM<T 

ASCENDING 
QUNJRANr 

F IG. 8.23. Changing reamer action. The cutter of a tapered 

reamer passes through four quadrants, cutting ascending a 
descending fiber alternately. The resulting imperfect morti! 

must be matched when fitting the corresponding tenon. 

H old the reamn tilted at the resultant angle and poi.J 

dirccth- Ol'l'r the sio·htirw line. Be o·in rota tion clockwu; . """ """ .-., 
first the rcamn 11·ill cut onh- a chamkr along the rim 

the hole; it 11·on"t hold any particular angle. 

As you ream into the hok. the angle begins to set. Ym 

now take the appropriate leg and tr'l' fitting the tapere 



f{ying each leg and its mortise ~Y pmciling lick mark, on ma/(hing j)({r/., 

rt alignment u~1l be consistmt dunng tria/filling andjinal glue up 

t, label the legs and their gro\\lh-ring orientation relatin' 

te seat plank. If the front and back legs are difkrem 

ths, separate them. Hold a leg in place OHT its respectin' 
rise. Rotate the leg so that the rays arc in line ,,·ith the 

:tion of the seat grain. Pencil a tick mark on the base of 

:enon and the corresponding location at the txrinwter of 
nortise. Label the leg on its side and on its fooL Pencil 
-esultant sighting angle beside each mortise. 

aming the Mortises 
:ning the mortises and fine tuning the tapered tenons 
unong the more challenging tasks in making the chair. 
included angle of the reamer must match the 

1ded angle of the tenons. If the tenons \ITIT turned or 

eel from green \\'OOd, they \\·ill no\\· be m·a l in section: 
U modify them with a rasp or coarse file. 

tools you'll need are 

• Reamer 

• Rasp and/ or coarse file 

• oft lead pencil 

• Sliding be1·e l gauge 

• Tr~ · square 

• Protractor 

• 2 clamps 

Reaming a tapered morli,e 

Clamp the chair bottom to a corntT of the ,,·orkbench 
,,·ith the mortise to be reamed extending out fi·om the 

table top. :\cUust the sliding be1·d gauge to the resultant 
angle. Place the sliding ben'! parallel to the sighting line. 

Set the try square perpendicular to the sighting line. 

Csc caution ,,·hen reaming. The action of the reamer 

changes as it cuts through quadrants that a lt ernate 
bct\\·cen ascending and descending fiber (fig. 8.23). 

Reamers cut easily into asce nding fiber, but in unski lled 

hands a reamer tends to catch and sometimes causes 
tearouts as it cuts into descending fiber. The problem is 

particularlY acute 1d1Cn reaming a soft ,,·ood. such as \\'hite 

pine. Reaming tulip poplar is much eas ier. Because of the 

alternating fiber-direction quadrants. the reamed hole \\'ill 
be off round to some extent. The reamer a lso tends to 

suck itself into the hole too quickk Ease into reaming. so 

that 1·ou han' control of the direction and resultant angle 

and can make corrections as needed. Hold the reamer 

back a little as 1·ou rotate it through the quadrants. 

DE5CENDIN6 

QUADRANT 

ASCENDING 
QUADRANT 

FIG. 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 tilted at the resultant angle and pointed 

direetk on'r the sighting line. Begin rotation clock\\·isc . . \ t 

first the reamer \\·ill cut onk a ehamkr a long the rim of 

the hole: it \\·on 't hold am· particular angle. 

:\ s you ream into the hole. the angle begins to set. You can 

no\\· take the appropriate leg and trY fining the tapered 

Chnking lhr.fil o/ lht• laj){'l'l'llmorli'e and the reaming angle ll'ilh the leg !hal 

~t·i// go in thi.1 hole 

The /Jfll(il \lllltf{!',el on lht• tapered /t'II0/1. indiwling area' ztiii'J'I' tlu')oinl i1 
too l(!',hl. l ·,e a rflljJ orfilt• lo remm·e !hell' high 1/HJ/1. 

tenon into the mortise. \\'hen doing a test fit. ah,·a,·s posi­

tion the kg so that the tick marks on the tenon and scat 

bottom line up. Rotate the kg in alternating directions to 

scat it into the hole. \\'hen the kg scats. compare its angle 

to the sliding bt'H'I and the tn· square. If mur ben' l gauge 
doesn't haH' a translucent arm. the most usdi.d , ·ic\\· is fi ·om 

the bottom of the leg looking dmm to\\·ard the scat plank. 

Check and correct the angle as lULl continue reaming. Test 

the tenon fit and leg angle ofien. 

\\'hen the leg is about three-quarters seated, begin fine­

tuning the tenon. To check for contact, mark the inside of 

the mortise \\·ith the so li pencil. Seat the tenon and \\·iggle 

it lcfi and right a littl e. (Be sure that the tick marks line up.) 

\\'hen you remm·e the kg, pencil smudges on the tenon 

indicate high points on the tenon or mortise. l' se the rasp 
or file to remon' \\·ood at the smudged areas. \\'hen the fit 

is good. continue \\·ith reaming. 

Be sure to keep the reamer flat against the sides of the 

reamed mortise. :\'o1·ices often on'ITeam the small end of 

the mortise (on the upper side of' the scat). a result of' 

a llo\\·ing the reamn to \\·obble. 
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Cherking the rl'lullan/ -angle reamer 111 the 1erond rear morli11·. I.Raz·e the.Jinl 

rear leg in p/rl(e to rherkjor lateral ~ 1'1/ll/leli:r and al(i;lllnl'lllll'hm riell'l'd 

.Ji'om ow· 1ide. 

Cherking the wand leg.Jor al(wunm/z, ·ith ihl' lrr '!fllllrt' 

top reaming and tuning th e tenon \\·hen a prede termined 

depth is reached. On turned legs. I use a sco red line 2 

inches f'rom th e upper end o f' dw leg. :\ similar line co uld 

be penciled on to tenons tha t a rc shan·d o r made \\·ith a 

rounding pla ne. 

The fina l fit includes sea ting the j o int bY striking th e bo t­

tom of' th e leg \\·ith a m a ll et. 

\\'hen You\·e fin ed th e first leg. lean· it in place as a sight­

ing a id in gening th e angles matched \\·hile \·ou \\·ork o n 

th e oppos ing leg. 

Pounding I hi' leg' homt' during glue II/! q/ lht• 1/oo/ 

Assembling the Windsor "Stool" 
For cha irs \\·ithout stretchers. like th e proj ect cha ir. assemblY 

is a stra ightfon,·a rd procedure. (See Cha pter 9 fo r leg assem­

blies tha t incl ude cross stretchers.) Sa\\· a slo t fo r dw \\H lgcs 

in the ends o f' the tenons (see fig. 8.8) orient the \\·edges 

perpendicula r to th e g ra in o r the cha ir seal. (\\'edges in 

line " ·ith the g rain could split the sea t.) :\l ake f()ur \\edges 

roughh :11 16 inch thick. I I I I 6 inch "ide. and 1-1 /2 inclu·s 

long rekr to the sicleba r ·';\la king the \\ 'edges" . 

Set a ll f()Ur legs looselY in their monises . . \Jign the tick marks. 

Double-check to be sure each leg is in the correct monise. 

If' a n\· tenons p rotrude past th e deck len·!. sa\,. o ff extTss 

\\·as te. so th a t the assembled stool can be set upside dm m on 

Option: Cylindrical ffiorti~e -and-Tenon JoinH 
If you don't have a reamer and a method for making tapered tenons, you can use plain cylindrical mortises for the leg 

joints. I suspect this was the technique most makers of the old stick Windsors used, for they often had only a few tools 

to work 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 fit s the mort ise. If t he tenon is shouldered, cut or shave a chamfer around the base. 

Dealin~ with Imperfect Joint~ 
Fitting the leg joints is a challenging task-one nc 
easi ly mastered. Don't be concerned if the asserr 
bled "stool" wobbles a bit when you set it on a fie 
surface. You'l l adjust it for level and tilt after the les 
are permanently glued and wedged in place. (If 
tapered joint is loose at the tenon end, it will probe 
bly tighten once the joint is wedged in place. If th 
fit is loose around the base of the tenon- on th 
bottom side of the seat-you'll fix it after glue up I: 
fitting narrow wedges around the perimeter of th 
joint. While not aesthetically pleasing, the repair ca 
be as strong as a tapered joint that is well matched 

A fitted leg angle that is off by a few degrees will g 
unnoticed except by the most discriminating cha 
inspector. When the chair is assembled, most errol 
blend into the overall design. For a truly bad le 
angle, glue and wedge the leg in place and then sa1 
if off, so that the tenon becomes a plug. This give 
you another chance to rebore the mortise and rearr 
do this now. (You could also shave or turn a speci< 
plug, so that the leg can still be used.) 

the \\'o rkbench .. \ bout I I+ to I I:!. inch of' the tenon en 

sho uld still pro trude through dw top surf;ICT of' the seal 

Rem on · om· leg on h-. Smea r " ·hitc or liq uid hide glue i 

the m o rtise and on the sick s of' dw tenon. Rub some gl 

in to dw sick s o r the \\Tdge knf Inse rt the leg back intc 

m o rtise. C:hcck I(J r tick-ma rk a lignmen t. L'sc a mallet tt 

driH· th e leg honw. hnish g·luing the set. one leg at a ti! 

Turn the stool 0\'!' 1 ~ so the legs a n · on the floor or work­

bench. Sn wa r a link glu t· 0 11 a \\ 'l'Cigc. Tight tenons use 

\n·dges: loose tt·nons require thickn \\'edges. Use a harm 

to tap the m ·dgt· tighth in pl ace. lk sure that the leg ger 

\\'eclgt·d cont acts th e fl oor. You could knock it out with d 

hammer. 

To len·! the stool. st'l' th e il'n ·ling instruct ions in the e 

tion o n assembling the ladder-bac k in C hapter 6. Adju 

the tilt o r the sca t to >·our perso na l p rdi: rence and the 

intended liSt' o r the ch;tir. Ik sun· to chamfer the arris 
th e IJo llOlll o f' th e legs. 

Once you \ ·e lcn·lcd the stool. you need to trim the p~ 

truding ten ons and \\·edges flu sh to th e seat before pr 

ing \\·ith th e sticks a nd IJm ,·s. L'st· a line-toothed saw to 

the fi ·ont leg tenons. taking ca re to sa" · slightly above th 
surf;ICl' o f' the sea l. Trim the rea r k g tenons \\'ith a wi~ 

sha llm ,· go uge d rin· n " ·ith a ha mmn or mallet. et the 

go uge ben ·! dmm o n th e sea l. up aga inst a prou·uding 

teno n. T a p th e go uge into th e te non. Repeat around 

perimeter o r the ll' ll O ll . L'se a chisd to split off segme 

the tenon. plac ing th e chise l edge a bout 1/2 inch abo\' 

scat a nd dri\·ing in the chisel a t a bout a 20-degree angl 

Pieces o r tilt' teno n \\'ill split loose. \\ 'hen the last bit 0 



'ing the lei;\ home dwing glue up qf the .1too/ 

sembling the Windsor "Stool" 
:hairs 11ithout stretchers, like the project chai1: asscmbh­

.traightfon,·ard procedure. (See Chapter 9 f(n kg asscm­

that include cross stretchers.) Sa11· a slot for the ,,·edges 

e ends of the tenons (see fig. 8.8) orient the m·dgcs 

endicular to the grain of the chair scat. (\\"edges in 

11ith the grain could split the seat.) l\ lake f(Jur 11Wlges 

hly 3/ 16 inch thick, II I 16 inch 11·ide. and 1-1 /'J. inches 

refer to the sidebar ··;\laking the \\"edges" . 

ill four leg> loosely in their mortises . . \lig11 the tick marks. 

ble-check to be sure each leg is in the correct mortise. 

1y tenons protrude past the deck ln·c l. sa11· olr excess 

e. so that the assembled stool can be set upside dmm on 

and-Tenon Joint~ 
1s, you can use plain cylindrical mortises for the leg 
: Windsors used, for they often had only a few tools 

than working with angled mortises. You'll make the 
~well-shaped wedge driven into the top of the leg 
1ouldered, cut or shave a chamfer around the base. 

Dealin~ with Imperfect JoinH 
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 \\"Orkbenrh .. \ bout I I~ to I /'J. inch or the tenon end 

shou ld sti ll protrude through the top surl~tCl' of the seat. 

RemoH· one leg on h-. Smear 11·hite o r liquid hide glue in 

the mortise and on the sicks of" the tenon. Rub some g lue 

into the sides of the m·dge kerr Insert the leg back into the 

mortise. Check f(Jr tick-mark alignment. l'se a mallet to 

drin· the leg home. Finish gluing the set. one leg at a time. 

Turn the stool m·e1: so the legs arc on the lloor or 1\·ork­

bench. Smear a little glue on a 11·cdge. Tight tenons usc thin 

IH'dges: loose tenons n·quirc thicker 11·cdges. l'se a hammer 

to tap the 11·edge tighth- in place. Be sure that the kg gelling 

ll"l'dged contacts the llmn. You cou ld knock it out 11·ith till' 
hammer. 

To InTI the stool. sec the kH·ling instructions in the sec­

tion on assembling the ladcler-back in Chapter (i .. \ cljust 

the tilt of the seat tO 1·our personal pn:fl'rence and thl' 

intended use of the chair. Be sure to chamfer the arris at 

the bottom or the legs. 

Once 1uu ·H. lcH·Ied the stoo l. HJU need to trim the pro­

truding tenons and wedges llush to the scat bei(JJT proceed­

ing ,,·ith the sticks and bo11·s. L"sc a fine-toothed sa11· to trim 

the li·ont leg tenons. taking care to sa11· slightlY abon· the 

surl~tce of the seat. Trim the rear leg tenons 11·ith a 11·ide. 

shallm,· gouge driH·n 11·ith a hammer or mallet. Set the 

gouge bew·l dmn1 on the scat. up agains t a protruding 

tenon . ' Ltp the gouge into the tenon. Repeat around the 

perimeter of the tenon. Lsc a chisel to split off segmcms of 

the tenon. placing the ch isel edge about I /'J. inch aboH' the 

scat and dri1·ing in the ch isel at about a '20-degree a ng le. 

Pieces of the tenon 11·ill split loose . \\"hen the last bit of 

tenon resembles a thin-stemmed mushroom. be H'JY care­

fi.d it ran easily break. tearing fibers bel()\\" the suri~ICl' or 

the seat. Finish each tenon end b1· paring 11·ith a shal loii·­

SIH'ep gouge. Take slicing cuts at a sha llo,,· angle. 

!'a ring tht jmltmding tmonjl111h to tht• lt/(ldil'fl ll'llt 

BORING STICK MORTISES 

IN Bow AND SEAT 

The challenge in boring mortises I(Jr the sticks is linding 

and boring at the proper angles lor supporting the hori­

zontal arm / back bm1· .. \ II borings in the scat and bo11· f(Jr 

this chair arc .) /H inch in dianwter. Bo11· borings l(n the 

llll\·-back HTsion run through the bm1·. but not through the 

crest in the center. Borings I(Jr the high-back continue 

through the crest. 

Spindles shou ld be thorough~\- cln·. Tenons can Ill' made 

using any or the methods discussed in Chapter 6. 

Boring Fixtures 
;\ II- prekrrcd nwthocl l(>r dealing 11·ith angled borings is 

to anchor the horizontal bo11· abon· the scat 11·ith boring 

l .1ing tht 11'1 o/ thrl'f hoHjilturf.l to jJo.1ition the bo~tjor boring morti;e.> 

161 



fi.\:tures. exac tlY ,,·here it ,,-ill be in the assembled cha ir. 
l use these same boring fi.\:tures f(H· the ho rizonta l bo,,·s of 

American and English \\'incisors. \ \ 'ith the bm,· in place. , ·ou 
can experiment ,,·i.th the spacing of the s tick~ and ,,·ith the 
stick angles. then bore the mortises ,,·ith the bm,· sec ured in 
p lace. l~r boring the seat mortises, you usc a drill extension 
tha t passes through the bo,,· mortises. \ \ 'ith this method, ~·o u 
don't need to deal \\ith sighting lines and specified resultant 
angles. and \'OU can modi!\- the number o f s ti ck~ and angles 
for incl i,·idual cha irs ,,·ithout clr<t\\·ing plans or making trig 
calcula tions. (If \·ou prekr to. hm,·l'\'lT. \ 'OU can bore seat and 
arm mortises ,,·ithout using the horizonta l fi.\:tures: the seat 
plan shm,·s sighting lines and resultant sighting angles for 
boring the scat mortises. 

Sm,· the bo ring fi.\:turcs fiu m :2-b\·-6 lumber (see fig. 8 .:2+). 
The left and right end fi.\:tUITS mirro r each othet: because 
the a rm bm,· drops slighth tm,·a rd the back of the chair. 
The back fi.\:ture is 7 I 16 inch Im, er tha n the end fi.\:tures a nd 
has a notch cut out o f the post to m ake room fo r a cla mp. 
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Windsor chairs often employ wedges to secure leg 
tenons in their seat mortises and spind le 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 fl at sawn. Pencil 
a line across the blank to indicate the lengt h 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 o r whi ttling the convergent sid e s. It 's 
much easier to shape a series of wedges from the end 
of a long blank than to whitt le short wedges individ u­
ally. Rive out a blank that is the width of the mort ises. 
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. 

LEFT ftJRIZONTAL ARMj f':ow FIXTIJRE. BAU< FIXTURE. 

FIG. 8.24. Fixtures for bori ng horizontal Windsor bows. Make a 
mirrored pai r of side fixtures and one or two center fixtures. 

Cla mp the bac k fixture a t th e center rear o f the seat. 
The foot and base o f th e fixture should co ntact th e scat. 
Cla mp the left a nd right side fixtures beside the bo ring 
loca tions fo r the end sticks. Se t th e bm,· ac ross the top o r 
the fi xtures. L'se a sliding bewl ga uge se t a t I 02 degrees 
to locate th e placem ent fo r the back of th e bow. This 
determines th e bac k slouch a ngle. It's a lso importa nt 
tha t th e bo\\· is SYmmetrical as \·ic,,·ecl from a bo\·e, and 
that th e a rms a re in alignment ,,·hen inspected from a 
side \ ·ie,,·. Chec k the bo,,· from a fi ·ont \ ·ie,,· to be SUIT 
th a t th e arm splm· to each side is equa l. L'se cla mps to 
secure th e bo,,· to th e fixt ures. So yo u can replicate the 
setup if it has to be ta ken a pa rt . pencil se ts o f tick m a rks 
loca ting th e pos ition o r th e bo\\' o n the fixtures and of 
th e fixtures on the sea t. 

Arranging the Sticks 
Before boring any mortises. a rrange all the sticks in place 
a round the inside of the bo\1' to see ho,,· the\· look. If the~ · 

roll ofl' position. secure them ''i th masking ta pe. Pencil small 
:\.son the seat and bm,· indicating the boring centers. L'se 
your eye and personal j udgment as a sta rting po int, the 
long back spindles on the stick \\ 'incisor here a rc spaced 
:2-1 I+ inches on cente t~ beginning 1-1 /8 inches fi·om the 
scat centerline. Since the long spind les are paral lel, the 
spacing on the bo\\· is the same. The a rmrest spindles arc 
spaced 2-1 /:2 inches on ccntet: ' I 'he arm spindles rake 
fo,,,·a rd at 87 degrees fi ·01n the scat plank. 

\ 'ic,,· th e a rra ngement o f th e sticks fi ·om fi·ont , side. a nd 
pla n pcrspec ti\ ·es. From the rront a nd pla n , ·ie,,· yo u 'rc 
looking fo r symmetry. From th e side , ·ie,,·. chec k to sec if 
co rresponding sticks o n th e t\\'0 ha h-es a re in a lignment. 
Look too a t the ge nera l appea ra nce of th e a rra nge ment 
fi ·01n ra ndom perspect i\TS. Sma ll spac ing \·a ria tions ca n 
ma ke a g rea t d ifkrcncc in th e cha ir 's m·e ra ll appea ra nce. 

\\ 'hen th e stick place ment is right , usc a n md to indent 
the ce nter o f each mortise on the sca t a nd bm,·. 

8%' 

1/z'' 

T 

Tr1ping 'lick., agai11.11 lht• holt' lo chl'(k lhl'ir plamnml before boring mo 
.\ lakt• (lll'l'fljlonding u•n/n mark., in lht• hm,· and 1m/ rink 

Boring the Mortises 
Yo u can choose fi ·om sc\'l·ra l t\ '[Jl'S of d rills to bore the 
mo rtises. Yo u must be a ble to ma tch the mortise diam 
to the teno ns. In the photos I'm using a bit brace and 
po\\'crho re bit. ma in~\- because it accepts a standard F 
bit extensio n. Other bits \\'Ork line. hut finding an exte 
sio n mm· be a problem. Remcmbn th at many auger b 
a rc I /6+ inch la rge r th an the ir nominal size. A hand-! 
elec tric drill ,,·ith \·a ria hie speed control can be u ed \ 
bits that \HJ n't fit a bit brace. 

Begin bo ring th e a rm m ort ises ,,·ith the b it perpendicu 
to th e a rm surhce .. \ ft er \ 'OU \ ·e scored the perimeter I 
the bit so th a t it a ims d irec t~\- at th e ce nter for the con 
spo ncling mo rtise on th e sca t. Chec k the angle by sigh 
th e shaft o r the bit fi ·om front a nd side perspective 
co rrect it if necessa ry. Stop bo ring ,,·hen the lead poin 
begins to emerge through the bo ttom o r the bow. 

Bore th e rem a ining bm ,· mo rtises. Remm·e the bow frq 
th e fixtures, a nd th en bac k bo re the mortises from the I 
to m o f th e hem ·. 

To bore the scat morti'ics. add an extension to the boring b' 
Usc tape to ma ke a depth gauge on the shaft. t\ [ortise dep 
l-inch shouldered tenons is 1-1 /8 inches. For straight spin 
wit.hout shouldered tenons, set t.hc depth gauge at I inch. 

Low-Back B ent Bow • The procedures differ for borir 
bent bm,·s and f(J r pieced bel\\ s f(J r the Io,,·-back and higt 
back n ·rsions. 

\\'ith a bent hem ·. usc th e bo ring fi xtures to find the pla 
m cnt fo r the sticks. crest. a nd optiona l hand piece. Pla 
th e common surf;tccs o f the crest and add-on hand pie 
The ha nds a rc rectangul a r blocks of matching hardwoc 
a nd a re sm,Tcl to shape <tftcr th n · a rc glued to the bent 
bo\1'. (The crest ,,·ill he glued a nd / o r scre\\'ecl to the bo 
a fter you\T fitted the spindles.) 



1ZCNTAL ARMjBow FIXTURE BACK FIXTURE. 

J.24. Fixtures fo r boring horizontal W indsor b ows . M ake a 

•red pair of side fixtu res and one or t wo cent er fixtures. 

np the back fixture at the ccmcr rea r of the sca t. 

foot and base of the fixture should contact the sca t. 

np the left and right side fixtures beside the boring 

tions for the end sticks. Set the bo\\· across the top of 

L'aures. l 'se a sliding be,·e l ga uge set at I 02 degrees 

care the placeme nt fo r the bac k of the bo\\·. This 

rmines the back slouch a ngle. lt 's also impo rtant 

the bm1· is symmetrical as , ·ie,,·ed from abon', and 

the arms arc in a lignment ,,·hen inspec ted fi ·om a 

1·ie1,·. Check the bo11· fi·om a front Yic11· to be sure 

the arm splaY to each side is equal. Cse clamps to 
re the bm1· to the fixtures. So , ·ou can replicate the 

J if it has to be taken apa rt. pencil se ts of tick ma rks 

ring the position of the b011 on the fixtures and of 
i-.;:tures on the scat. 

ranging the Sticks 
re boring any mortises. arrange all the sticks in place 

nd the inside of tl1e bow to see hm1· they look. If Llwy 
JfT position, secure them with masking tape. Pencil small 

•n the seat and b011· indicating the boring centers. Csc 

eye and personal judgment as a staning point, the 

back spinciJes on the stick \\ -mdsor here a re spaced 

.J. inches on center. beginning 1-1 /8 inches from the 

centerline. ince the long spinciJes are parallel. the 

ing on d1e bow is the same. The armrest spincUes are 

eel 2-1 /2 inches on center. The arm spindles rake 

arc! at 87 degrees from the seat plank. 

,. the arrangement of the sticks fi·om fi·om , side, and 

perspecti\·es. from the front a nd plan ,·iew you're 

ing for s~mmetry. from the side , ·ie11·. check to sec if 

esponding st icks on the t110 hah-es a rc in alignment. 

k too at the gene ral appea rance of the a rra ngement 
1 random perspecti1·cs. Small spac ing , ·ariations can 

e a great difl(·rcncc in the cha ir's m·c rall appearance. 

·n the stick placement is right , use a n awl to indent 

·enter of each mortise on the sea t and bow. 

8'lil' 

'lz'' 

T 

7ap111g 1/id.-.~ again.,/lhl' /)(ill ' /o rhnk ihl'ir jJ/amnml bl'jinP horing morli."''· 
.\lakt rorrnponding (f/1/t'f mark, in lhr how and .1ffll rink. 

Boring the Mortises 
You can choose fi ·om sen· ra l tl·pes of drills to bore the 

mortises. You must be able to match the mo rtise diameter 

to the tenons. In the photos I' m using a bit brace and 

pm1-crbore bit, mainh- because it accepts a standard spade­

bit extension. Other bits 11·ork fine. but findin g an exten­

sion ma1· be a problem. Remember that mam· auger bits 

arc I /G.J. inch larger than their nominal size. :\ ha nd-held 

elect ric drill 11·ith , ·ariable speed control can be used \\·ith 
bits that \\·on 't fit a bit brace. 

Begin boring the arm mortises " ·ith the bit perpendicular 

to the a rm surf;tce . . \ f[ er 1·ou \ ·e scored the perimeter. tilt 

the bit so tha t it a ims directly at the center fo r the co rre­

sponding monisc on the sca t. Check the angle b1· sighting 

the shall of the bit fi·om fi ·ont and side perspcctiH'S and 

correct it if necessa ry. Stop boring 11"11en the lead point 

begins tO emerge through the bottom of the bo\\·. 

Bore the rema ining bo\\· mortises. RemoH· the bo\\· fi ·01n 

th e fixtures. a nd then bac k bore the mortises fi-om the bot­

tom of the bo\\·. 

' I o bore the seat mortises, add an extension to tl1c bo1ing bit. 

Cse tape to make a deptl1 gauge on d1e shafi. :\Iort.i;;c deptl1 f()r 

l-inch shouldered tenons is 1-1 /H inches. fur straight spindles 

\\id1out shouldered tenons, set d1e depd1 gauge at I inch. 

Low-Back Bent Bow • ·I 'he procedures difli: r for boring 

bent bo\\·s and for pieced bo\\·s for the lo\\·-back and high­

back H'rsions. 

\\"ith a bent bo\\·. usc the bo ring fixture s to find the place­

ment for the st icks. crest. and optional ha nd pieces. Plane 

the common surf;tccs o f" the crest a nd add-on ha nd pieces. 

The hands a rc rectangular blocks o f" matching hard1mod 

and are sam:dto shape after they a re glued to the bent 

bm1·. (The crest \\·ill be glued and/ or sc rnH'd to the ho11· 

afier mu \ ·e fitted the spindles.) 

l ·,ing lhr horing.Jillurt on a !~t•nl - hmt' low-hark 

8oring ,lid.- morli"'' with lht how ll'ruml in jJ/a(f on !hi' horingjillurr' 
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\\'hen the hands are in place. refit th e bo,,· to th e bo ring 
fix ture to bo re mortises th rough the bo" · a nd imo the seat. 

Low-Back Pieced Bow • On a lO\\·-back \\·ith a pieced 
bm,·. the simplest method calls f(J r a butt joilll in the midd le 
of the bm,· (ref(T to fig. 8 .5). Saw out the bo\\· sections and 
crest. Glue the crest a bon· the bm,· on·rlap. Do no t contour 
the bo" · and crest until a lier a drY fittin g of the assembly. 

C se bo ring fixtures to support th e bm,·. Bore a nd lit the 
st icks in the a rm sec tion o r th e bo,,· a nd sea t. (Don't glue 
~ ·c t. .\ lo rtises in the crest sect ion <liT blind: th e\· don 't 
come through th e cres t. . \ rra ngc stick spac ing in the crest 
a rea. Dra\\· \Trtica l ce nter lines on th e l ~ tce or the cres t. 
L'sc a ben·! ga uge to de termine bo ring a ngles fi ·om the 
bottom or th e bo\\· to th e seat m ortises .. \ !so ga uge a ngles 
f(J r m ortises in to the seat " ·hile th e bo,,· is held in place b,· 
th e bo ring fixture. 

Remon· bm,· a nd fixtures fi ·om the sca t. Bore the seat 
mortises. The sighting d irect io n f(J r the bac k mortises is 
pa ra llel to the seat cem erlinc. 

Cla m p th e b lm · upside do\\·n to \'CJ ur " ·o rkbench. Bore 
mortises in th e crest area I inch dee p. C onto ur th e bm ,· 
" ·ith a spokcshm·e. rasp. a nd sa ndpa pe r. 

l ·,ing an nlfl/.lion !hal j}(l.\\fl through the boll· morli.ll'.fin· boring !he .1m/. 

whirh diminalf.l at!r.fit.l.ling ll·ith 1/ick anglt1 
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High-Back Pieced Bow • Sa,,· ou t bm,· pa rts and crest 
fi ·om l-inch-thick stock. Glue th e crest to th e bo,,·. C se th e 
boring fixt ures to loca te the bo,,· unit. Bore .'i/8-inch­
clia me ter mortises through the bow/c rest unit and into the 
scat. C o ntour th e bo,,·. 

TENONING THE STICKS 
\ \ 'ith the bm,· clamped to the boring fixture. measure the 
distance fi 'Om the seat deck tO the bo ttom o r the a rm fo r 
each stick . .-\ del I inch fo r the bo ttom tenon . Fo r short sticks. 
add I I -1- inch to the bo,,· thickness fo r the upper tenons. 

You ca n either shm·e a nd sand the .'i/8-inch tenons o r cut 
them \\·ith a hollm,· auger. On the long. high-bac k sticks. 
HJU need to ma ke .'i/8-inch-diameter imermeclia tc tenons in 
the area ,,·here the sticks pass through th e arm bm,· (sec fig. 
B. I 7f). Determine the tenon a rea lo r each stick. Ta per the 
upper section of the sticks to 9/ 16 inch. Fo rm the .'i/8-inch 
midstick tenon lA ca re rul shm·ing and sa nd ing. (You ca n a lso 
use the Boggs tenon fo rmer. as sho,,·n in the pho to. H old 
off on fo rming th e 11:2-inch tenon a t the upper end o r 
these sticks umil , ·ou \·e determined th e exact placem ent 
o r the comb. 

Test lit the rull assembly. C o rrect discrepancies in mortise 
borings in the bo,,· ,,·ith a rat-ta il rasp. You can also modi!\· 
th e tenons, using a fil e or sandpaper. \\ 'hen the full assembly 
fits t ogcthe t ~ pencil tick marks on the sticks. scat. and a rm. 
Pencil a number on eac h stick and its corresponding mortise. 

Yo u ca n g lue the upper assembk ,,·ithout the comb. o r \'CJ U 
can ma ke a nd fit th e comb first. 

Culling the intermediate 51 8-inch-r/ialltflfl' /mon.1 on ihf lo11g 1/i(k., zcilh 
Urian 8ogf!,.1 :, /monformn The nlmrlfrl md williajJff loa I I :2-m(h­
rlialltfln lmon. whid1 ll ·i/1 bf madt• with a plug mlln: 

THE COMB 
Sa\\·eclfi·om a solid timber or bent li·01n a ri, ·ing. th e comb 
on most stick \\'incisors is quite pla in . a lthough some haH' a 
clecora tiH' outline. Fo r this chair I make a comb tha t is basi­
cally a n elongated rectangle l,·ith a slight a rch on the top. 

Sizing and Positioning the Com 
The comb liJr th e cha ir in the pla ns is designed so th 
sticks rema in stra ight. On some stick \\.incisors, the c 
sho rter th an th e na tura l spla ,· o r the extended sticks 
sticks a rc pulled im,·a rd . f(J rming a "ba lloon-back."~ 

placement I(J r mortises in the comb ca n also be farth 
apart than th e natural direction o r th e extended sticl 
1\·hich a rc then pulled apart to fo rm a lim-back. 

Po.1itioning ihf rom b. 1:\j;m.mmlll'ilh r!!fjerml heigh/.1 and spreads .for~ 

Yo u can ·aw th e comb fi ·om a ny a ir-d ried stock of ap 
pria te thickness. The cun·a ture o r the comb in plan v 
usua llY stra ighter (less cutYecl) th an the curYature of 1 

bow, but this is a ma tte r o r pref'e rcncc. Draw an ouili 
th e cutYa ture on the comb stock using an arced ruler 
e\'Cnly cut thin piece o f ,,·ood lo r a ba tten. 

The comb lo r the stick \\ 'incisor in the plans was sa wee 
from a 3-inch-thick CUn"CC! sla b o r SIH'et birch. (The sa 
wood 1,·as used lo r the pieced a rm-bow.) The sawed co 
l-l I -1- inches thick a nd 13-1 /'2 inches end to end. ize 
comb to lit the stic ks on , ·our cha ir or your design idea 

The fi·o nt o r the com b is sha ped , ,·ith a smooth roll tc 
th e upper <liTis. Resist sha ping the comb until the tic. 
teno ns a rc m ortised into th e base o f' th e comb. The ; 
o ut square sectio n o r the comb is use ful for laying out 
bo ring th e stick m ortises. Penciling the finished outlin 



-Back Pieced Bow • Sm1· out bo11· pans and crest 

l-inch-thick stock. Glue the crest to the bow. Cse the 

g fLxtures to locate the bo11· unit. Bore .5/8-inch-

eter mortises through the b01d crest unit and into the 

Contour the bo11·. 

NONING THE STICKS 

the bo11· clamped to the boring fL,aurc. measure the 

nee from the seat deck to the bottom or the arm for 

stick .. \ del I inch for the bouom tenon. For short st icks. 

l I+ inch to the bo11· thickness for the upper tenons. 

:an either shaH' and sand the 5/8-inch tenons or cut 

11ith a hollo11· auger. On the long. high-back sticks. 

1eed to make 5/8-inch-diameter intermediate tenons in 

rea 11·here the sticks pass through the arm bow (sec fig. 

' . Determine the tenon area for each stick. Ti1per the 

r section or the sticks lO 9/ 16 inch. Form the .)/8-inch 

tick tenon bY care ful sha1·ing and sanding. (You can also 

:~e Boggs tenon former. as sh01m in the photo. Hold 

n forming the I / :2-inch tenon at the upper end or 

sticks umil you \ ·e determined the exact placement 

e comb. 

fit the li.dl assembh-. Correct discrepancies in mortise 

rgs in the bo11· ,,·ith a rat-tall rasp. You can also modil\­

~nons. using a file or sandpaper. \\'hen the fi.dl assembly 

>gether. pencil tick marks on the sticks. seat. and arm. 

ll a number on each stick and its corresponding mortise. 

can glue the upper assembk 11·ithout the comb. or you 

nake and fit the comb first. 

g the intermediate 51 8-inth-diame/er /man, on lht• long ,/irk., ll'ith 

Bogg> j tenonfonnn: The ntmded md will Iafier to a I /'l -inrh­
'er Ienon. zdud1 lt ·ill be made ll 'ith a j1lug mttn: 

E COMB 
·d from a sol id timber or bem lium a ri1·ing. the comb 

rost stick \\'incisors is quite plain. although some hm·c a 

ratiw outline. For this chair I make a comb that is basi­

an elongated rectangle 11·ith 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 \\'incisors. the comb is 

shorter than the natural spla~ · or the extended sticks and the 

sticks are pu lled inward. ftm11ing a "balloon-back.·· The 

placemelll lor mortises in the comb can also be r:u·till'r 

apart than the natural direction or the extended st icks, 

\l 'hich are then pulled apart to form a f:m-back. 

Po.>ilioning the tomb. 1:\pen.men/ ll'ith diffhnil height.> and ·'fnmrf,.Jilr the .1/irk,. 

You can saw the comb li·om any air-dried stock or appro­

priate thickness. The CULYature or the comb in plan \'iC\1' is 

usually straighter (less curYccl) than the curTature of the 

b011·. but this is a matte r of preference. D ra11· an outline or 

the curTature on the comb stock using an arced ruler or an 

e1·enk cut thin piece of \\'Ood for a batten . 

T he comb for the stick \\'incisor in the p lans ,,·as S<lll-ecl 

fium a 3-inch-thick CULYed slab or S\ITel birch. (T he same 

,,·ood ,,·as used for the pieced arm-bo,,·.) The sm,·ed comb is 

1-11+ inches thick and 13- 1 /2 inches end to end. Size the 

comb to fit the sticks on your chair or YOur design ideas. 

The from of the comb is shaped ,,·ith a smooth roll to11·ard 

the upper arTis. Resist shaping the comb until the stick end 

tenons arc mortised into the base of the comb. T he S<l\ITd­

out square section of the comb is uscfi.d lor lm·ing out and 

boring the stick mortises. Penci ling the finished outline of 

the comb 11·ill gin' 1·ou an idea of ho11· it 11·ill look. Dra11· a 

n ·nical centerline around the middle or the bm,·. 

TrY m01·ing the comb up and cl0\1'11 on the assembled 

sticks bdore settling on the final height. Expniment ,,·ith 

the spacing of the sticks. too. Clamp the comb in place 

against the sticks. \\'hen you are satisfied ll'ith the arrange­

ment of' the sticks and height or the bm,·. pencil centers lor 

the mortises and base lines for the tenons. 

Dnt11· lines across the fi·om of' the comb that indicate cen­

ters lor the bored mortises, 11·hich should be parallel to the 

back side or the comb. Bore the mortises horizon tally or 

H.Tticalh-. 11·irh the comb secured in a bench 1·ise. Be care­

fLrl 11·irh drill alignment.. \ clril111·ith an extension is usdi.d. 

Begin shaping the comb 11·irh a dr;l\l·knik, and lollo11· up 

,,·ith a spokeshaH'. You can also usc a rasp and sandpaper. 

T he comb diminishes in thickness li·om the base upll'ards. 

This is the time to do am· linal shaping on the arm boll'. 

Disassemble the bmdstick assemblY. Sa11· the sticks to 

length. For strength. the end sticks ha\T tenons 1-1 /2 

inches long. Tenons ((>r the middle sticks arc I inch long. 

Tenon the end or the sticks I /2 inch in diamt'ttT. These 

tenons are shoulclerkss. You ca n shan' and sand them to 

size or make them 11·irh a terton former and then shan' 

them to eliminate tht' shouldns. 

Hon'ng I I :l-ind! dillllll'll'l' 11/orti.,e., in the ro111b 

165 



Test assemble the emire upper section or the chair. \\'hen 

e\'(T\·thing fits. saw \\·edge kerfs in the uppn tenons or the 

short sticks. Prepare six ,,·edges .) / B inch ,,·ide and about I 

inch long. En-r\· joint should haH' correspondi ng tick 

marks on both pieces. Sticks shou ld also be numbered. 

Assembling the Back Structure 
You can choose li·om ord ina ry "hite gl ue. liquid hide glue. 

or urethane glue. Brush glue into all the arm-bo,,· mortises 

and onto the upper tenons or the ,hon ,ticks. Don't applY 

glue to the midsection tenons on the long sticks. Fit a ll the 

sticks 10 the arm bo,,·. 

(;/uing all tht• 1tirk.1 tv thl' boz,·. the jint 1tl'ji in l/.111'1/lhling thl' dwir 

Smting tht· 1tid;1 into thl'ir morti11·1 ll ·ith 11 mal itt 
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Brush glue into all the scat mortises and the bouom ends or 

all the st icks. Insert the st icks ,,·ith attached bm,· into the 

scat mortises. If the fit is tight. tap the ends \\·ith a hammer. 

Be sure that the bo\\· is ln·d as \ ·in,·cd fi·om in li·ont. and 

that it's not l\\·isted ,,·hen , ·ic\\-edlium a side. You ma\· 

haH' to tap the bo\\· ,,·ith a mallet. 

Hammer \\Tclges into the protrudi ng tenons or the short 

arm sticks. Trim flu sh b\· sm,·ing and carefu l chiseling. 

Brush g lue on the end tenons or the long st icks and in the 

mortises in the comb. Set the comb. Check the comb for 

ln·d from a from \·ie"· before taking a \\Urk break. 

.I laking IIIII' thl' ann bvzt· i> jirojier[r po.1itioned. ajier thl' .1tirk.1 art' in pi art'. 

C:hnkjimn font and .1ide l'iezn. 

/)riring l t 'l'rz~;l'. \ into thl' knfi o/ jnvtruding tmon1 

fiNAL DETAILS AND fiNISHING 
Do some serious test sitting in your tH:'\, . chair before 

ceecl ing \\'ith a finish. You maY \\·ant !0 change the r 
or moclif)· the seat slope by lowering the back legs. 

Sanding an assembled stick chair is time consuming, 

to a ll the intersections and pans that you need to we 

and around. j ohn Brown prefinishes pans before ass 

a n excellent technique but one that requires you to I 

carefu l with a ll the pans during assembk 

Finishing begins " ·ith carciLtl preparation of the \\·ood 

face sa nding and filling gaps and dents. Fill small dir 
gaps a t joims \\·ith \\·oocl putty. Patch large gaps (at pO< 

ted joims) or \\·edge them with glued inserts. On a pail 

cha ir, you can usc auto-body fill er in any large spaces. 

Welsh stick chairs and English \\'i ncisors are usually 

sta ined and \·arnished. a lthough some arc painted, a 

were most early American \\'incisors. For oil and \·ar 

fini shes, sec Chapter 6: for paiming a chair, see Cha 

How I Finhheo 
Day 1. The chair in the plans combined an elm se< 
ing any finish materials, I sanded the entire chair 
around the joints with color-matching wood putt) 

Because the beautiful figuring in the birch was ex 
base to darken the wood, which gave it an intere 
of the oak didn't look right, so I went over the o< 
brush to apply the dye, which I then went over u~ 

To deal with the elm's high porosity, I gave the st 
excess paste filler. (I did the dye work and paste 1 

Day 2. Waited for the paste filler to dry. 

Day 3. I sanded the seat and gave the entire chai 
of varnish, wiping it on with a rag (brushing tend~ 

Day 4. The chair looked good from a distance, bL 
this time using 320-grit paper. Then I wiped anotl 

Day 5. Instead of sanding, I used 0000 steel wool 
various woods and around hard-to-reach areas lik 
blow off the steel-wool dust. (Lacking a compress< 
I wiped on a third thin coat of Danish oil. 

Day 6. I steel wooled again, then applied a thick 
wax glazed (after about ten minutes), I went over 
Future maintenance will mainly be dusting. A few 
lowed by a coat of paste wax. 



glue into all the seat mortises and the bottom ends or 

sticks. Insert the sticks (1\'ith artachecl bOll' imo the 
If the fit is tight, tap the ends ,,·ith a hammer. 

that the bow is b ·el as , ·ie,,·ecl fi ·om in liunl. and 

not twisted when Yiewccl from a side. You ma\· 

to tap the bow with a mallet. 

r wedges into the protruding tenons or the short 

ricks. Trim flush by sawing and carerul chiseling. 

glue on the end tenons of the long sticks and in the 

in the comb. Set the comb. Check the comb I(Jr 

tg wedges into the keifs qf protruding Ienon., 

FINAL DETAILS AND FINISHING 
Do some serious test sitting in your ne11· chair before pro-

ceeding ,,·ith a fini sh. You may \\·ant to change the height 

or modif)· the seat slope by lm1Tring the back legs. 

Sanding an assembled stick chair is time consuming. clue 

to all the intersections and pans that you need to ,,·ork on 

and around. John Brmm prcfinishes parts before assembly. 

an excellent technique but one that requires you to be \Tn· 

careful \l·ith all the pans during assembk 

Finishing begins \l'ith carerul preparation of the \\"OOcl sur­

face sanding and filling gaps and dents. Fill small clings and 

gaps at joints \l·ith 1\"00d puttr Patch large gaps (at poorly fit­
ted joints) or ,,·edge them ,,·ith glued inserts. On a paimcd 

chaiL you can use auto-body filler in am large spaces. 

\\"clsh stick chairs and English \\'incisors are usually 

stained and \·arnished, although some are painted, as 

11-cre most earl\- American \ \ 'incisors. For oil and \·arnish 

finishes. sec Chapter 6; for painting a chair. see Chapter 9. 

How I fini~hed the Hi~h-Back ~tick Wind~or 
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, I 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 I sanded when dry. 

Because the beautiful figuring in the birch was extremely light and difficult to see, I 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 I went over the oak with the same brown dye, highly diluted. I used a throw-away acid 

brush to apply the dye, which I then went over using a rag moistened with naptha . 

To deal with the elm's high porosity, I gave the seat a coat of paste filler. When the surface clouded, I scraped off any 

excess paste filler. (I 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. I sanded the seat and gave the entire chair a first coat of a natural 'Danish oil' finish with a fairl y 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 . I sanded the entire chair again, 

this time using 320-grit paper. Then I wiped another coat of Danish oil over the entire chair. 

Day 5. Instead of sanding, I 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. I 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.) 

I wiped on a third thin coat of Danish oil. 

Day 6. I 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), I went over the chai r 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. 
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.\lan·in and .Jan .\fa,tin . lt'ith tlu·ir.Jini,/itd dwin at tilt md of" ada." at Countrr II illk,/wf''·. \ i1tt· tilt uniqut dwrattn of" mth dwi1: 
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H Cla~~ic 
Born-Back ~i 

Tic·o union., o/ a hoz, ·-back ll 'inrf.,oJ: 7 he chair 011 the ldi has a tail . 

011 the n!;ht i., tht l'I'J:\/0/1 made at Count0· II ilrk.,hop>. zcith bamboo tu 



?P'· . \fJ/e the unique dwmc/er o/ mrh rhau: 

H Cla~~ic 
Bow-Back ~ide Chair 

T,, ·o l'l'nion' q/ a boll ·-back II 'inrl.10r. The chair on the leji ha.1 a tail brace. elfl'm .\jJindle.,. and a fuming .1tvle thai tombine.~ a !aperedjoot u7lh a .11.ngle vase. The chair 

on the '~!{hi i, the l'mion nwde a/ Gmn/JT II or/.:.,hojJ.\. ,,·ith bamboo ltmung' and .lfl 'nt ,,pindle.~ . Both chain are t)'piml q/. lmerican bou•-bacb made about 1800. 
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FIG. 9 .1. Plan view 

FIG. 9 .2. Front view 
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Scale: 1:8 

SPINDLE TAPER 
BEG,NS AT 
DOTTED LINE 

FIG. 9.3. Side view 

:::: :::~ 

OPTIONAL 
TAIL BRACE 

WITH 2 SPINDLES 

FIG. 9.4. Seat plan and bending form ---

OPT 
c 

9/16". ®. 
18°'. 



FIG. 9.4. Seat plan and bending form 

FIG. 9.3. Side view 

~""- OPTIONAL TAIL BRACE. 
""-BORE 1/2' MORTISES 

AFTER FITTING 
-----!!-----.!:M~I~D-·SPINDLE TO BOW 
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MATERIALS LIST: Bow-BACK SIDE CHAIF 

Number 
of Pieces 

2 

5 

2 

2 

2 

13 

Description 

Scat pla nk 

Leg blanks 
(ri, ·cd or s<m ed) 

Left a nd right side 
stretchers (rin'd 
or sa\\·cd)* 

;\ lcd ial stretcher 
(ri, ·cd or sa\\Td)* 

Spindles 

Spindles 

Spindles 

Spindles 

\\"edges 

Rived G ... 
Dimensi< 

(Sawed) 

l-l / 4" sq> 

2-1 /2" sq > 

or 2" sq x ~ 

2-1 /2" q) 
ri,·ed or 

2" sqx 16-

2" sqxl 8" 

1-5/8" sq ~ 

31+" sq x 2 

3/-J." sqx 2 

31+" sq x 2 

3/+" sqx 2 

*Approximation only. Detailed measurements are rr 

Leg Angles (in degrees from 90) 
for the Bow-Back Side Chair 

Front 

Rear 

Rake 

H 

13 

Splay 

13 

13 

Sighting Result: 

3 1.3 15.1 

+5 18. 1 
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MATERIALS L IST: Bow -BACK S IDE C HAIR 

NUIIlber Rived Green 
of Pieces D escription D inlensions 

Scat pla nk (Sawed) 

Bo,,· ri\ ·ino· 
"' 

1-1 / +" sq x 62+" 

+ Leg bla nks 2-1 /2" sq x 22" riw d 

(rin·cl or sawed) or 2" sq x 22" sm,·ed 

2 Left a nd right side 2-1 /2" sq x 16-1 /2 " 

stretchers (ri,·ed riw d or 
o r sm,·ed)* 2" sq X 16-1 /2" Sa\\Td 

l\ ledia l stre tcher 2" sq x 18" ri, ·ed or 

(ri, ·ed or sm,·ed)* 1-5/8" sq x 18" sawed 

5 Spindles 3/+" sq x 23 " 

2 Spindles 3/+" sq x 22" 

2 Spindles 3/+" sq x 2 1" 

2 Spindles 3/+" sq x 20" 

13 \\.edges 

Shaved Green 
D inlensions 

2-l / +"xl 8"x 18"+ 

13/ 16" dia x 60" 

1-3/+" di a x 2 1" 

1-3/+" dia x 
custom fit 

1-5/ 16" clia x 
custom fit 

9/ 16" > 3/8" di a 

9/ 16" > 3/8" dia 

9/ 16" > 3/8" clia 

9/ 16" > 3/8" clia 

Finish 
Dinlensions 

1-7/8" x 17-1 /+" dee p 
x 17-3/+" wide 

3/ +" dia x 60" 

Refer to turning specs 
on pla ns 

Refer to tu rning specs 

Refer to turning specs 

33/6+" > 2 1 /6+" 

33/6+" > 2 1 / 6+" 

33 / 6+" > 2 1 /6+" 

33/6+" > 2 1 / 6+" 

:-\s required 

* .-\ pproximation onk Deta iled measurements are made during asse mbly. 

Leg Angles (in degrees from 90) 
for the Bow-Back Side Chair 

Front 

Rear 

Rake 

8 

13 

Splay 

13 

13 

Sightin g Resultant 

3 1. 3 

+5 

15.1 

18. 1 

M 
a king a traditiona l ,\ mcrican \\'incisor cha ir with 
ha nd tools requires a \\·ide ra nge o f cra ft skills a nd 

presents ample cha llenges for a ny wood,,·orkc r. The 

model cha ir fo r this tutoria l, a bow-bac k side cha ir that 

could have been produced abo ut 1800, is made ,,·ith a 

fully sadcllccl scat with a sculpted, pinched wa ist. 

BEFORE You BEGIN: 

A LOOK AT HISTORIC STYLES 

AND MATERIALS 
This \\'incisor chair fo rma lly introduces la the work to the 

cha irma ker 's workshop. A maj or cha llenge lo r ma ny 
novices \\·ill be the turnings. The tu toria l bm,·-bac k uses a 

much simpler turning style tha n the classical double­
baluster wrnings, ,,·hich arc not realistic for a beginning 

turner whose ma in goa l is to ma ke a \\'incisor cha ir. In any 

case, I find that the ba luster turnings often m·crpo" ·cr the 
grace ful lines of the \\'inciso r's scat a nd backrest. I like the 

turning stdc used in the tu torial cha ir, knmm as "ba m­
boo·· or "double bobbin ," ,,·hich \\·as introduced in the 

earl\' I 790s, a lthough it mts not commonly produced until 

la ter in the 1800s. 
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Windsor Spindles 
The spokes th a t support th e bO\\'S o r . \ mcrica n \\'inciso rs 
arc knmn 1 as .. spindles." no t "s ticks. ·· l a h,·ays shan· 
\\'inciso r spindles. but yo u ca n lea rn to turn th em \\'ith th e 
a iel o f a lathe steady res t. Traditio na l :\ nw rica n bo\\·-backs 
\\T IT made \\·ith fin· to nine back spindles. more oft en \\'ith 
a n odd number like o ur tuto ria l cha ir \\'ith nine . Eng lish 
bo\\·-backs commo nly han· six o r e ight spindles a nd a fiTt­
\\ 'Orked sp la t mortised to th e ce nter o r the bm \·. \\'hich 
adds considerable comfo rt . . \ mcrica n bm,·-bac ks \\·ith 
eight spindles a re less common but poss ibh· more comfo rt­
able th an , -crs ions \\·ith a spindle ccntncd on the bac k 
bo,,-. Fo r , -our first \\ 'incisor. l recommend shm·ing pla in. 
stra ight sp indles ,,·ith no bulge. 

Materials 
Gathering the materia ls fo r this chair can be a challenge. 
\ \ 'hil e contcmpora n ·. f~lcton·-procluced \\ 'inciso rs a rc o ften 
made from just one kind of " ·ood , such as ash o r reel oak. 
class ic .\ mcrica n \\'inciso rs combined a \ ·a rie l\' or materi­
a ls chosen fo r spec ific reasons such as bcndabilitY. strength. 
and \n· ight. Because th ese cha irs \ H' IT gc ncralh- pa inted . 
no pa rticul ar a ttention \\·as pa id to the \'isua l blend o r th e 
cl ifk rent \mod spec ies. Cha irs \\'ith a na tura l o r stained 
fini sh can be made fi·om a single spec ies o r a mix th a t is 
, -isua ll y compatible. 

. \ I though YOU may res ist th e idea o f pa inting something 
th a t , -ou \ ·c made fi·om \\·ood . l recommend th a t befo re 
you ge t sta rted \\'ith this p rojec t HJ U dec ide in fil\·o r o f 
painting Yo ur first \\'inciso r . .\l os t ea rlY . \ merican 
\\'incisors \\T IT pa inted. either blac k o r g reen . The trad i­
tio na l mix o f' \·a rious \\"OO cls ma kes CO llStruct ing th e cha ir 
much eas ie r th a n using a nY single \HJod species. Pa int ties 
the cha ir toge the r ,- isuall y and a ll o\\·s You to hide mistakes 
and a reas of imperfe ct cra ft \\·o rk tha t \m ule! be cliflicult to 
disguise o n a chair ,,·ith a natural fini sh . 

Seat Planks • Light\n ·ight a nd cas\· to earn>, ,,·bite pine 
is the most common cho ice f(J r \\'incisors made in th e tra­
d itiona l .\ merican stde. C a tTing tulip popla r, a no th er 
good a nd trad itiona l cho ice. is more chall enging. but tulip 
popla r is a lso considera bh- stronger th a n pine. Fo r th e sca t 
of a pa inted cha ir. a no the r poss ibilit y is baSS\\'OOd a lso 
kno\\· as linde n. and .. lime" in Engla nd). These and o ther 
spec ies a re disc ussed in Chapte r +. 

The scat must be made fiu m drY \\·oocl (air or kiln dried). 
Pine a nd popla r seat planks must be at least 1-7/8 inches 
thick. and 2 inches is better. espec i a l~\- f(J r pine. The pa t­
te rn fo r the tuto rial bm, -back is I 7 -I I+ inches deep a nd 
I 7-3/ + inches \\'ide. It can be a single piece o r \\ 'OOcl o r 

joined. as d isc ussed in Chapter 8 on th e stick \\'incisor. 

Fudging on the \\·iclth o r depth of th e scat [),- as much as 
inch is accep table a nd common in a ntique \\'incisors. The 
patte rn is for a la rge sea t. 

Bow Riving • \\'ood f(J r the GO-inch bo,,- mm· be the 
most cl iflicult materia l to obtain . C ommo nh- used spec ies 
a re reel a nd \\·hitc oak. hickon ·. a nd ash. Bo,,·s fo r 
\\ 'incisors th a t ,,·ill not be pa inted can be made from SLT­
cra l oth er \\·oocl spec ies. including che rrY. \\·a lnut. and elm . 
The bm,- stock must be clear and stra ight g ra ined . l pref(: r 
to make a nd bend \\'inciso r bm,·s fi -om ri, ·ed. g reen \\'OOcl, 
but you can al so bend th em b,· rcsa\\·ing a blank fi ·mn a 
pc rl <.·c t. a ir-dried boa rd . 

Turning Blanks • Short-fiber, dense \mod spec ies such 
as ha rd (sugar) maple. birch. a nd beech a rc best: red 
maple is acceptable. Tu rnings fo r chairs \\·ith a na tura l fin­
ish can be made from oak. ash. " ·a lnut. and chen'\'. Elm 
a nd yc\\· a re used fo r a ll pa rts of some English \\'inciso rs. 
[(' yo u choose to shan· the legs a nd stre tchers. usc oak. ash. 
o r hicko rY. 

Turning blanks can be rin·d o r s;m·cd. Turning green 
\HJod is a g rea t pleasure. but remember th a t teno ns on 
turned stock must be th o ro ugh~\- dn· befo re final sizing 
a nd assem bk Kee ping green bla nks fo r turning prese nts 
sc\'l-ra l cha ll enges. \\·bi le a ir-d r ied stock keeps indefinitel y. 

Spindles • Red and ,,-bit e oak. ash. and hicko rY a rc th e 
prcfl-rrcd \\·oods. Stra ight-g ra ined elm and fi ·uit,mod 
bla nks (" ·hich must be sa \\Td a rc a lso suita ble. 

Wedges • This cha ir uses fift een ,,·edges. sam:d or rin·cl 
fi ·mn an\' straight-grained harck ood. 

PREPARING THE SEAT BLANK 
l prcfl- r to begin ma king a \\ 'incisor b\· ,,·o rking o n th e 
scat. the fo unda ti on fo r th e chair. \ \ 'ork begins b,· trac ing 
th e sca t pa ttern. th en boring m ortises in th e flat seat bla nk 
f(J r the bo,,· ends and spindle mo rtises. using sight lines 
and result a nt a ngles. (These terms a rc explained in 
Chapter 8. ) You can instead bore the spindle m ortises after 
saddling and ge tting the back bo\\· sec ured in place. as YOU 
did \\·ith th e stick \\'inciso r. 

Prepa re th e scat blank as expla ined in Chapter 8 on th e 
stick \\.inciso r. Fo r the .\ merican bo,,·-bac k \\.incisor. the 
g ra in runs fi -ont to bac k. Orient th e end-gra in like arches. 
so th a t most saddling \\·ill be cross ing the g rmnh rings. 

Trace th e outline o f the sea t pa ttern on the seat bla nk 
(rcfl-r to fig. 9 .+). Dr;m th e deck a nd th e cente rlin e. The 
deck is 1-7/8 inches ,,·ide dircctk across fi ·mn the bo'' 
m ortises and 1-.5/8 inches \\·ide fi ·om the second spindle to 
the center. 

\\.ith a n ;n\"1 . ma rk bo ring cc ntns fo r th e bo \\· e nds. 
spindles. a nd depth ga uges . .\l o nises o n th e d eck a rc '2 
in ches o n cent e r. Spindle m orti ses a rc 7/ 8 inch fi ·om th e 
rea r ed ge o f th e seat. Bo \\· m o rti ses a rc I .5 / 16 inch fro m 
th e edge. 

L sc a stra ightedge to d n t\\· sighting lines fi ·om th e mortise 
Ce nters to the sighting po int s a t th e fi ·Oill edge of th e seal. 

Tim1.)/ering the outline from the 'eat plan in}~l!.ure 9. -1. then drawing 
'jJindle derk on the .1eat plank 

C opy th e mo rtise diameter a nd res ulta m a ngles frorr 
pla n to each boring center on the sea t blank. 

Boring the Bow Mortises 
The too ls yo u' ll need a re 

• 2 ba r cla mps 

• Protrac to r (cheap plas tic) 

• Sliding be\·el ga uge 

• Try square 

• Bit brace 

• 3/8-inch a uger bit 

• I /2-inch a uge r bit 

• Pencil 

• 2+-inch ruler 

Cla mp th e sea t pla nk m·er a co rner o f the workbencl 
with the deck sec tion directed out. You ' II bore the bo• 
mo rtises fi rs t, 3/8 inch in dia mete r. la ter to be reame• 
3/4 inch a t the dec k. 

Bo ring the bm,· a nd spindle mortises is exacdy like bo 
leg mortises in th e stick \\'inciso r. Usc the 3/8-inch au 
bit to bo re th e two 3/ +-inch-dee p depth gauges towa1 
rear o f th e sea t, a nd bore the spindle mortises with a 
d a rd I /2 -inch-diamete r a uge r bit to a depth of I incl 

SADDLING THE SEAT 
Saddling this c lass ic American \\ 'incisor seat is a majo 
produc tion. At C o untry \ \ ·orkshops · \\'incisor chairma 
classes we d e, ·o te a full da)· to this task. Although the 



tv Riving • \\'ood for the 60-inch bm,· mm· be the 

;t diflicult material to obtain. Commonh- used species 

red and ,,·bite oak, hickory. and ash . Bo,,·s for 

tdsors that will not be painted can be made fi·01n SlT-

other ,,·ood pecies. including cherr~·. ,,·alnut. and elm. 

:bow stock must be clear and straight grained . I prekr 

nake and bend \\'incisor bows fi·om riH·cl. green mJOcL 
you can also bend them bY resa,,·ing a blank fi·01n a 

feet. air-dried board. 

ruing Blanks • bon-fiber. dense \\·oocl species such 

tare! sugar) maple. birch. and beech arc best: reel 

)le is acceptable. Turnings for chairs " ·ith a nawral fin­

can be made from oak. ash. \\·alnut. and cherry. Elm 

ye\\· are used for all parts of some English \\'incisors. 

ou choose to shaw the legs and stretchers. usc oak. ash. 
t..ickory. 

ning blanks can be riH·cl or sa\\ eel. Turning green 

•cl i a great pleasure. but remember that tenons on 

ted stock must be thorough~\- cln· before final sizing 

a embly. Keeping green blanks for turning presents 

:ral challenges. \\·bile air-dried stock keeps inddinitl·k 

ndles • Red and " ·hitc oak. ash. and hickon· arc the 

erred woods. Straight-grained elm and fruil\n><Jcl 

tks which must be sa\\·ed arc also suitable . 

dges • This chair uses fifteen \\·edges. smn·d or riH·d 

n any straight-grained harcl\\·ood. 

iEPARING THE SEAT BLANK 

efer to begin making a \\'incisor by \\·orking on the 

, the foundation for the chair. \ \ 'ork begins by tracing 

seat pattern, then boring mortises in the f1at scat blank 

:he bow end and pindle mortises, using sight lines 

resultant angles. (These terms arc explained in 

.pter 8.) You can instead bore the spindle mortises after 

lling and getting the back bm,· secured in place. as nJu 
with the stick \\'incisor. 

)are the seat blank as explained in Chapter H on the 

: \ \'indsor. For the American bo\\·-back \\ 'incisor. the 

n runs front to back. Orient the end-grain like arclll's. 

1at mo t saddlin rr " ·ill be crossing the grmnh rings. 

:e the outline of the seat pattern on the scat blank 

r to fig. 9..J.). Draw the deck and the ccntnlinc. The 

: is 1-7/8 inches " ·ide directh across fium the bo"· 

tises and 1-5 /8 inches " ·ide fi·om the second spindle to 
:enter. 

1 an a \\·1, mark boring ce nters for the bo"· ends. 

dies. and depth ga uges. :\l oniscs on the deck arc 2 

es on cen ter. pindle mortises arc 7 / H inch from the 

edge of the seat. Bo\\· mortises arc l.J / I (j inch from 

~ dge. 

a stra ightedge to dra\\· sighting lines f'rom the mortise 

~ rs to the sighting points at the fi·ont edge of the scat. 

Tramfering the outllnejimn the .~mtj;/an in .figure 9.-1. then drmt'ing the 

ljiindle deck 011 the .1eat plank 

Copy the mortise diameter and resultant angles from the 

plan to each boring center on the scat blank. 

Boring the Bow Mortises 
The tools you ' ll need are 

• 2 bar clamps 

• Protractor (cheap plastic) 

• Sliding be,·el gauge 

• Try square 

• Bit brace 

• 3/8-inch auger bit 

• I /2-inch auger bit 

• Penci l 

• 2.J.-inch ruler 

Clamp the seat plank O\Tr a corner of the workbench, 

" ·ith the deck sec tion directed out. You'll bore the bm,· 

mortises first, 3/8 inch in diameter, later to be reamed to 

3/ .J. inch at the deck. 

Boring the bow and sp indle mortises is exactly like boring 

leg mortises in the st ick \\'incisor. Use the 3/8-inch auger 

bit to bore the two 3/ .J.-inch-cleep depth gauges toward the 

rear of the seat, and bore the spindle mortises \\·ith a stan­

dard I /2 -inch-cliameter auger bit to a depth of I inch. 

SADDLING THE SEAT 

Saddling this classic . \ mcrican \\'incisor scat is a m<~or 

production. r\t CountrY \ \ 'orkshops · \\'incisor cha irmaking 

classes " ·e de,·otc a fi.tll elm· to this task. Although the 

Prebon.ng the .1jiindle morti•e• in the de(/.: one option. lim mn al1o bore tlte.>e 

morti.1e.> afier the bow i .• jilll'ri to the •mi. 

process is simi lar to that f(Jr a stick \\'incisor. the saddling is 

deeper and the contours more complex . (The depth 

gauges arc 3/ .J. inch, but YOU can sa delle deeper, cspccialh­

with poplar or the harder \\'Oocls. ) The configurat ion of a 

classic .·\ merican \\ 'incisor seat mm· be described as a shal­

lo\\·. triangular hollo\\· originating at the peak of the pom­

mel. ,,·ith no center ridge. The centn-riclge pattern fi·orn 

the stick \ \ 'incisor can also be used. but it is less common 

on earl\- :\ merican \\ 'incisors. The pinched \\·aist at the 

sides of' the scat. traditional but not required. adds \·isual 

punch to the cha ir. On old chairs. the shape and degree of 

this cutout , ·a rY. 

Adze Work and lnshaving 
The tools \·ou'll need are 

• H ollm,·ing adze • I :!-inch ruler 

• lnshaH' • Round-bottom plane optional) 

• Trm·ishn • Scraper (optional) 

• 2.J.- inch ruler • Sandpaper 
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F IG. 9 .6. Layout 
of the bow-back 
Windsor seat, 
with adze zone 
in center. 
Shaded area 
indicates depth 
at d ifferent 
points . 

, -
1 

I 
I 

I 
I 

F IG. 9 . 7 . Layout for front 
and flanks of the seat 

F IG. 9.8. Shaded areas 
indicate depth of 
saddli ng . 

ZERO POI>JT 

PINo-IED 1\AJST 

The adze zone ror this seat resembles an a1·ocado pit (see 
fig. 9.6). Adze toward a media l cente rline ac ross th e seat. 
The rronr o r the adze zone is a t a \ 'ery sha iiO\\' slope. The 
COnCaYe slope rrom the nine 0 'clock tO three 0 'clock posi­
tionS blends into the bo ttom o r th e "pond" the center 
a rea or the aYocado pit. Ir you haw adequa te control. you 
can enla rge the adze zone to " ·ithin I /2 inch o r the deck. 

\\'hen adzing is finished. saw th e outline ro r the rront ha ir 
o r the seat. D o no t saw the o utline behind the spindle deck 
a t this time. 

Saddling continues with an insha1·e. Rererring to figure 9. 7. 
pencil saddle line # I on the sawed outline a round the rront 
ha lr o r the seat. The slope approaching the peak o r the 
pommel and the deck corners hould be 1·e ry gradua l. The 
rest o r saddle line # l is l /2 inch below the pla nk surrace. 

C se a n insha1·e to hollm,· the entire saddl e a rea, except the 
peak o r th e pommel (fig. 9.8). The fl a nks a long the rront o r 
the seat a re inshawd stra ight in rrom saddl e line # l . The 
center a rea o r each fl a nk is I /2 inch deep. Blend th e 
fla nks into the adzed Cal·ity. Enla rge th e bac k o r the adzed 
ca1·ity to the line defining th e spindle deck. There should 
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. ld:::ing the 1m/ i.1 b(l.liral[r the 11/1111' 111 doing the 1lirk ll'inrl•or lfal. 

although the outline of the ad:::e :::o/11' diUi>n ,fL:I!,hllr. 

Drm,·ing .addle line #I a hal/ inrh beiOil ' !he ani.1 around lht•.Jhmljlank' 
q/ the >fill 

F IG. 9.9 . Details for 
b lending the flanks into 
the saddled cavity 

be a distinc t. but subtl e. CO nC<l\'t' d ish dropping rrom 
peak o r the pommel. 

Reft:rring to figure 9.9. dra\\· saddle line #'2 on the sa' 
outline around th e rront o r the scat. d ropping down a 
additiona l I / -1- inch fi·om saddle line # I (3/-1- inch fr01 
o rig ina l seat plank s urf~t c e ) . ;\ la intain zero points at th 
pomml'i peak and co rners o r the spindle deck. Draw: 
line #:) on the upper surfitcc a lo ng th e fl anks of the sc 
fi ·ont. T he maximum " ·idth is '2 -1 1'2 inches rrom the a 

. \ s yo u nm,· n ·mon · \\ 'OOd be t 1\'lT n saddle lines # 2 ar 
do not cut stra ight across fi ·0111 th e lines. This area is 
slighth- conn·x in sect io n. Blend th e a rea a long line # 
into th e gennal c l\·itl· \\·ith a cir<lll-knifi.· o r fl at spokes 

I l'ilh Jirarlire. _)'Oil ran learn lo u.>r 1111 i111hal'r lo quirk[rjini.sh most I!} 
ua/ .>111/{lrr. Ti1 lakt• mi.> into a.,rt•nding.Jillt'l: _rou ll'ill need to read tht, 
continual[r. 

C ontinue b1· finishing th e conto urs o r the entire uppe1 
race. D o as much as poss ible " ·ith th e inshm·e. Don't c 
too deeply into th e sca t surf itce 1·ou must maintain a 
qua te thickness fcJ r the k g mortises. Lo ts of slicing anc 
skewing action is required fo r this process. Check ror r 
po ints and lu mps " ·ith a lo\\· raking light and ~ ·o ur ling 



ng the seat is basical~y the same ru doing the .1/irk ll.ind,or 1fl//. 

>ugh the outline of the ad-e ~one diffm sliglttfl'. 

zdng saddle line #I a ltaff inrlt beloz, · the arri, around tlttji-ont.flank, 

he seat 

FIG. 9 .9 . Details for 
blending the flanks into 
the saddled cavity 

be a distinct. but subtle. concan' dish dropping fi·om the 

peak or the pommel. 

Rckrring to figure 9.9. dra11· saddle line #'2 on the smH'd 

outline around the f"ront or the scat. dropping dm1·n an 

additional I f-1. inch fi·om saddle line# I (3/-J. inch fi ·om the 

original scat plank surfitcc). :\ la intain zero points at the 

pommel peak and corne rs or the spindle deck. Drm1· saddle 

line #:) on the upper surfilCe a long the nanks or the seal 

fi ·ont. The maximum 11·idth is '2-1 1'2 inches fi·om the <liTis . 

. \ s YOU nm1· remOH' 11·ood bctiiTen saddle lines #'J. and#:). 

do not cut straight across fi·om the lines. This area is 

slighth- com·cx in sect ion. Blend the area along line #:) 

into the general cm·itl· 11·ith a dr;l\l·knifl- or f1at spokeshaH'. 

ll 'itlt Jnartire._rou mn learn to //If an i11.1hm·e to quirk!l'fini.,h 1110.1/ of' !Itt• 
11'(1/ 1111j{1tf. 70 takt• mf, into 11\(l'nding.film: _rou z, ·i/lneed to read the grain 
rontinua//)'. 

Continue bY finishing the contours or the entire upper sur­

liKe. Do as much as possible 11·ith the inshm-e. Don't cut 

too dccph- into the scat surfitcc 1·ou must maintain ade­

quate thickness for the leg mortises. Lots or slicing and 

skn,·ing action is required l()r this process. Check f(x high 

points a nd lumps 11·ith a lm1· raking light and \'C)llr lingers. 

IA!ll'fnng tltr 1faljlank' in two 11age.1: l-Int. dral(' 1add/e line#] (fig 9.9) 

:.! - 1 I:.! inrltn injimn tltr arri1. thl'll gl'lll[l' bll'lld tlti., aJ'I'a into the inner part 

of' tltr 11'11/ z,·itlt a 'fiokl'lhlli't'. 

Smooth out the cone<tiT dish behind the pommel11·ith a 

trm·ishcr hollo11·ing shan· . You can also usc the trm·ishcr 

at the much steeper concan· drop belm1· the spindle deck. 

.\ slicing action allo11·s the tra1·isher to take a tighter cut 

Smoothing tltr pond area with a lml'i,ftn: a tool_rou mn al1o 111e in the 1/eep 

ronrm't' arm brloz,· thl' rink Tiii>r ntrmu· ,/iring m/1: tfti, tz~lttm' the e[fer­

IIz ·e llt 'ft'/1 of" !Itt• hlark 

than the S\\Tcp or the black. Some \\ 'incisor chairmakers 

a lso usc a round-bottom plane in this area bel011· the sp in­

dle deck. The arris separating the spindle deck and the 

conct1-e drop-orr into the saddle area shou ld be crisp and 

11-cll defined (sec fig. 9. 10). Ir ncccssan·, clean up this edge 

b1· sanding the saddle drop-orr The drop-ofT angle should 

be about -k) degrees (if" it's too steep. the edge of the guncr 

11·ill be cxtrcmch- fi ·agilc . 

FIG. 9.10. Section view 
of spindle deck, gutter, 
and concave drop-off 
into the saddled area 

f"GUTIE.R 

--j3;, .. ~ 

~ 
---. ~:~- ~- '"'" ;-

DROP-OFF INTO 

SADDLE AREA 
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Once the cm·ity is down to specs, lea\·e it. Yo u can fill in 

acc ide nts la ter, before yo u pa int the cha ir. 

Finish sadciJing the ca\1t:y \\ith a cwYed craper and sandpaper. 

Can•ing the gutter. continualiv u·zg._1;/ing the gouge lift and nj,lzt u·hile admnc­

ing in small inaements 

Carving the Gutter 
The gutte r be tween the spindle dec k a nd saddled seat area 

is an option. (A poorly carn:d gutter is \·ery \·isible on a n 

othem ·ise nicely saddled sea t. ) Begin by penciling a series 

of ma rks 3/ 16 inch in from the spindle-deck a rris. 
Connect the pencil ma rks with a light, fin e line. 

To car\'e the gutter, you' ll use a w ry sha rp, deeply Outed 
1/ ..J.- to 5/ 16-inch gouge a number I I sweep stra ight 

gouge is a bout right. Instead o f pushing the gouge stra ight 
in to the cut, wiggle it fro m side to side, mm·ing fom ·a rd 

about 1/ 16 inch for each \\·iggle. (This pre\·ents gra in 

tearout, \\·hich can be a d isaster. ) 

Cut the gutter in three stages (fig. 9. I I). First, cut down the 

center of the cha nneL wi thout contac ting either side out­

li ne (a) . Next, cut to one of the side outlines, a lways being 

F IG. 9.11. Carving the 
optional gutter: 
a, gouge the center 
section of the outline; 
b, gouge into ascend­
ing grain on the sad­
dled side of the gutter; 
c, gouge ascending 
grain on the deck side 
of the gutter. 
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c 

careful to proceed in to asce nding \\·ood fiber (b) . Last. cut 

the other edge, \\·orking in the opposite direc tion (c) . 

After go uging, touch up the gutter \\·ith a rolled edge of 
sandpaper, using a \·e ry light touch. Be ca reful to ma inta in 

a crisp a rris a t the saddle drop-on: 

Sawing and Shaping 
the Seat Bottom 
The tools you' ll need a rc a turning-bow sa\\·. electric saber 
sa\,. or band sa\\ ·, a drawknife. a nd a spokeshm-e. 

You' ll shape the bottom side o f the sea t \\ ith a drm,·kni k 

a nd spokeshm·e. The pinched wa ist a nd ze ro po ints a t the 

spindle deck corn ers require an extra bit o f a tt ention. 

Sa,,· the outline of the seat behind the spindle deck. (If 

you're adding a ta il brace, this is the time to sa\,. tha t as 

well ; see the sideba r " Bow-Back Style Options" la ter in 

this chapter.) If yo u're using a ba nd sm,·. tilt the ta ble R to 

I 0 degrees. If \·ou' re sawing b~ · ha nd . cut perpend icular to 

the Oat bottom surface of the seat. 

Referring to figure 9. I 2a. d nl\\· bottom line # I a long the 
fi·ont o f the seat I inch in from the a rris, closing in to zero 

a t the spindle-deck corn ers. Drm,· line # 2 a round the bac k 

of the seat 1/2 inch in from the a rris. fa iring the line to 

1/ ..J. inch from the arris a t the deck center corners. 
Referring to figure 9.1 2b, draw edge line # 3 a round the 

edge of the seat 7/8 inch abm·e the a rris a t the bottom of 

the plank, cuf\·ing up to ze ro a t the co rners of the spindle 

dec k. Drm,· edge line # ..J. a round the back of the seat a t a n 

e\·en 7/8 inch abow the bottom a1Tis. 

F IG. 9.12. Layout for initial a 
drawknife work on the 
bottom of the seat 

b 

ElOTTOM OF SEAT 

BOTTOM LINE 

'!t2. 

et the seat on edge in a bench \·ise. \\·ith the long gra in in 

line \\·ith the bench. Basicall y, you \\·ill be connec ting edge 

lines # 3 and #..J. on the sides of the seat \\·ith lines #I a nd 

#2 on the bottom. \\'ith the d rawkni k be\TI up. sta rt bY 

sha\·ing the high po int of the seat fl a nks a t the front ha lf 

of the cha ir. Ta ke spec ial ca re a t the beginning not to split 

o ff a chunk o f \\·ood \\·ith descending gra in. Test the gra in 

direct io n by taking light cuts befo re ge tting aggress in'. 

1:\trnne ,li,.ing and 'kell'ing to ,;/(/i'l' tht• md grain on the bottom rf, 
ll'ith the dra1t'k111ji- berl'ljiu·ing 11j1 

Drm ·kn!fing thl' jlindt('(l ll'ai.,t br taking a 1li,.ing mt ll'hile rotating the 

into the niiTI'. ll'ilh thl' dra1t'k111jr ht'l'l'l do;, ·n . . \ lakt• ,ereral dozwhi/1 p 
into a.\tl'llding.filll'l: mtting.fimn oj!Jir!ling h(i;h j10int' o/ the wn·e. 



ful to proceed into ascending ,,·ood fiber (b) . Last. cut 
nher edge, working in the opposite direc tion (c) . 

r gouging, touch up the gutter ,,·ith a rolled edge o f 
!paper, using a very light touch. Be careful to ma inta in 

' p arris a t the saddle drop-off. 

!Wing and Shaping 
! Seat Bottom 
tool you'll need are a turning-bo,,· sm,·. elect ric saber 

or band saw, a drawknife, and a spokeshm-e. 

'll hape the bottom side of the seat ,,·ith a d rm,·kni fC­

spokeshave. The pinched waist and zero points a t the 
die deck corners require an extra bit of a ttention. 

the outline of the seat behind the spindle deck. (If 
r e adding a ta il brace, this is the time to saw that as 
; see the sidebar "Bow-Back Style Options" later in 

chapter.) If you're using a band saw, tilt the table 8 to 
legrees. If you're sawing by ha nd, cut perpendicul ar to 

Uat bottom surface of the seat. 

:rring to figure 9.l 2a, dra,,· bottom line # l a long the 
t of the seat l inch in from the arris. closing in to zero 

1e spindle-deck corners. Ora,,· line # 2 a round the back 

ae seat l /2 inch in from the arris, fa iring the line to 

inch from the arris a t the deck center corners. 
:rring to figure 9. l2b, draw edge line # 3 a round the 
: of the seat 7/8 inch above the a rris a t the bottom of 

plank, cuf\·ing up to zero a t the corners of the spindle 

L Draw edge line #4: around the back of the seat at a n 
1 7/8 inch abO\·e the bottom arris. 

9.12. Layout for initial 
<knife work on the 
lm of the seat 

:he seat on edge in a bench ,·ise, ,,·ith the lo ng g ra in in 

with the bench. Basically, you ,,·ill be connec ting edge 

. # 3 a nd #+ on the sides of the seat ,,·ith lines # l a nd 

m the bottom. \\'ith the dra,,·knife be, ·el up, sta rt by 

ing the high point of the seat fl a nks a t the fi·ont half 
1e chair. Take spec ial ca re a t the beginning not to split 

1 chunk of wood \\·ith descending gra in. Test the grain 

: tion by ta king light cuts befo re ge tting aggress in·. 

/:'1/rnne .,/i,.ing and ,kell'ing /o 1han• the md grain on the boll om o/ lht• 11't1/. 

ll'ilh the drmcknije berdj(u·ing up 

Drall'knijing the pinrhed Zt'ai,li!l' laking a ,firing rullt'hi!e ro/aling ihl' blar!t 
into the noTe. lt'ilh the dra~t·k111je /m·e/ dmcn .. \lake .lfi 'eml dolt'nh/11 /ifl.ul'' 

into rnrending.film: mlling.fimn li/1/JO.,ing lu:f!,h Jiliinf., a/ ihl' mn•e. 

Gradually sha, ·e into the end gra in a t the fi·ont of the sea t. 

Cse exagge rated ske,,·ing a nd slic ing. l pull the drm,-knife 
do,,·m,·ard ,,·ith more side,,·ays slicing than fon,·a rd cutting 

,,·ith each stroke. 

Cse the clrawknif'c ben·l clown when shm·ing into the con­

can · curYe of the pinched wa ist. cutting downhill from the 

flank and fi·om the deck corner. Alterna te cuts meet at the 

bottom of the cutYc. Here You combine a hingclike wrist 

ac ti on ,,·ith slic ing there is no room to skew. So me 
\\.inciso r cha irmakcrs consider this rasp work, but yo u can 

lea rn to cut this curn· with a clnl\\·knife. 

Repos ition the sca t in the , ·isc as necessary. The , ·ise jaws 

should contact o nl\· the flat deck and bottom of the seat. 

Shaping the a rea around the back of the sca t is stra ightfor­
,,·,u-cl slice and skc,,· clrawknifl- ,,·ork, bcn ·l up again . 

Shm·ing the second chamkr, the next stage in shaping the 

bott om, is optional. It gin·s the scat a light. grace ful 
appearance. If , ·o u choose to do this. rckrring to figure 
9.1 3. dnt,,· line # .) on the from half of the bottom I inch 

in fi ·om bottom line #I. Dra\\· line # G o n the bac k half of 
the bottom I 1'2 inch in fi·om line # '2. Ora,,· lim·s #7 a nd 

# 8 on the side of the sca t I / '2 inch a bon· the bottom a tTis. 

Line # 7 comes to a nc,,· ze ro point a t the bo tt om or the 

pinched ,,·aist. This second chamfer a round the bottom is 

clrawknifccl exactlY like the lirst chamfer. Rcmcmbn to 

,,·ork fi ·om casy-shm·ing lo ng grain into the challenging 

end grain. Slice a nd skc,,· as al\\·a\'s. 

FtG. 9.13. The second 
stage of drawknifing 
the seat bottom 

~7 

!r ' 

Smoo th the clr;l\\·knif'ccl cha mfers ,,·ith a spokcshan·. You 

can blend the chaml(: rs together into a continuous eutYe 
or lean· a distinct arris bct\\TCil them. 

Completing the Seat 
.\ t this stage the upper half or the li·ont edge o r the scat is 

still perpendicular to the origina l pla nk. The front edge 

a nd pommel a rc no\\· canted itl\\·a rds at a pleas ing a ngle. 

This a rea is a ll end grain . Cse a spokeshaH', ta king ra ther 

long. skn,·ing strokes from either side of the pommel. 

LeaH' a nart'O\\' band or llliShm·ed \\'OOd on the edge 
bct,,·een the uppn scat and the shaped bottom. 
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Bow-Back ~tyle Optiom 
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 0-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 th roughout 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 valuab le 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 0-section­

the bow presents a flat face against the sitter's back. The flat of the 

"0," 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 

make the 0-section, you leave the two front corners of the shaved 
bow square, instead of chamfering them to form an octagon 

Scratch the decorative beads before gluing the bow/ spindle 

assembly. (To make a scratch-beading tool, see the sidebar in 

Chapter 2.) I 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 

run out 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. 

The spindles on fancy bow-backs are often made with a row of 

SPINDLE 

MORTISE. 

CENTER 

PLAN VIEW 

BOTTOM VIEW 

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, I 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). 

'Ltkl· the scat o ut o f' the bench , -isc a nd examine its f 
cclgL·. The na n u,,- band of' unshan·d \\·ood prO\ide ; 

opportunit~ · to do some fin a l shaping on the upper fr 
l'clgc o f' the scat. First. check the t\\"0 hah-es or these 

s\·nmH·tn· . .\l ake co rrections as nct-cssatY ,,·ith a spo~ 

\'o u ca n also makL· , ·ariations o n the scat stde at this 
Fi:Jr nampk. \ "O U ca n moclil\· the sadd le curYes from 

pommel. lm,·n till' llanks o n eithn side of' the pomn 

roll the fi"Ont edge or shape it ,,·ith a distinct. jazzy at 

· l"he final step is spo kcsh;l\·ing a I I +-inch-,,·ide chat 

across till' back a rris of' the deck .. \ b ncy option is : 

ing a n ·a r-ck c k g utter imo this chamfi:r. 

MAKING THE Bow AND SPIND 
The sp indles arc the easiest part o f the cha ir to mal 

crafting a fine se t o f' spindles requires ca re and atter 

!\l ake Sl'HTal extras. in case some curl during kiln d 

and so that HJU ca n reject poorh- shaped sp indles. 

Riving, Sawing, and Shaving 
Rin· blanks fiH· the IJo,,· and spi nclks fi·01n clear. srr< 

g rained ,,·hitt· o r reel oa k. as h. or hickory. in exactly 

,, ·a~ · parts \\"l'J"e riH·cl for the ladde r-bac k sec Chapt• 

\'o u ma\· also sa\\· bm,·s a nd spindk bla nks fi·om cle; 

air-drY lumbn. a usdi.d altcntatin· if appropriate ri' 

spcc iL·s aren't n:ttin· to ,-our area .. \ n all-elm \ \ 'indst 

also require using sa\\Tcl part s a handso me. unden 

ring-porous harch\"Oocl " ·ith excclknt bcndabi lit\: elr 
kn o\\·n f(Jr resisting attempts at ri, ·ing. 

Grain runo ut f()l" sa\n·d blanks shou ld be less than 

inc h to ~+ lineal inc hes. Bo\\ a nd spindle blanks can 

sa\\·ed at an angk to the edge of' tlH· hoard. Fo lio\\· t 

fiber directio n. not the milled edge or th e board. De 

mining g rain runout on the sick of' a board is difTicu 

Ti.·st sa \\'L'd blanks b' ll'\"ing to break them before 

proceeding \\"ith shaping. bending. and other derails. 
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Ju can enlarge the base of the spindles to 9/ 16 inch 

nch mortises in a 3/4- inch bow is risky, if you decide 

ter of the bow from 3/4 inch to 7/ 8 inch. With the 

nore chance of a bending failure. 

e armrests are usually carved with a graceful curve 

trned arm support similar to the ones used for other 

side. The back end of the armrest terminates in a 

joint). 

Take the seat out or the bench 1·isc and examine its fi·ont 

edge. The natTOII' band or unshan·d \\'OOd prm·iclcs an 

opponunit1· to do some final shaping on the uppn fi-ont 

edge or the seal. First. check the t\\'0 hakes or the seal for 

symmetn: \l ake corrections as lll'lTssarY ,,·ith a spokeshan·. 

You can also make 1·ariations on the seat style at this point. 

l·or example. 1·ou can modi!\· the saddle cutYl'S fi·om the 

pommel. lm,·n the flanks on eithn side or the pommel. and 

roll the fiunt edge or shape it ,,·ith a distinct. jazz1 an·is. 

The final step is spokcsh;n·ing a I I -t-inch-,,·ick chamkr 

across the back <liTis or the deck .. \ f~lllC\ ' option is goug­

ing a rear-deck guttn into this chamkr. 

MAKING THE Bow AND SPINDLES 

The spindles arc the easiest pan or the chair to make. but 

crarting a fine set or spindles requires care and attention. 

:\l ake sen·ra l extras. in case some curl during kiln cln·ing 

and so that H)Lt can rl~ect poork shaped spinclks. 

Riving, Sawing, and Shaving 
Rin· blanks lcJr the bm1· and spindles fium clear. straight­

graineclll·hite or reel oak. ash. or hickorY. in cxactl1· the 

,,·ay pans 11·et-e ri1·ed for the ladder-back sec Chapter .) . 

You ma1· also sm1· bo11·s and spindle blanks rrom clear. 

air-cln· lumber. a usdLtl alternatin· ir appropriate ri1·ing 

species aren't natiH· to 1·our area .. \ n a ll-elm \\'incisor ,,·ill 

;tlso require using sal\'l'd pans a handsome. unckrusecl 

ring-porous harcl11·oocl 11·ith excellent benclabilit1·. elm is 

kno1n1 for resisting attempts at ri1·ing. 

Crain runout f(Jr sa\H'cl blanks shou ld be kss that! I lateral 

inch to 2-+ lineal inches. Bm1· and spindle blanks can be 

sa11Tcl at an angk to the edge or the board. hlllm1· the 

!ibn direction. llOl the milled edge or the board. Deter­

mining grain runout Oil the side or a board is cliflicult. 

Test sal\'l'cl blanks b1· trYing to break them llt'icJrc 

proceeding 11·ith shaping. bending. and other details. 

3fe• 5q NOTCH 

FtG. 9.14. Gauge for shaping green bows and spindles 

\l ake a bm,·-ancl-spincllc gauge (sec fig. 9.1-t). Cut 9 / I 6-

inch and 3/ 8-inch spindle notches fium the corners or a 

hard1mocl scrap about (j inches long. Cut a 13 / 16 inch­

notch for the bm1· rrom a third corner. \l echanic's open­

end 11-rencht·s can also be used for sizing gauges. 

Shm-c green spindles into square sections, 9 / 16 inch on 

each side. Sa11· the square-section spindles to the lengths 

in the materials list. Taper the upper third or each spindle 

to 3/8-inch square section. l'se a spokcshaw to shm-c 

the spindles into octagons. Put the spindle blanks in a kiln 

or other ,,·arm place for thorough dn·ing. You can IH'igh 

the entire set. and then track the descending \\Tight until 

it stabi lizes. 

Trim the bm1· blank to ()(} inches. Shan·. sa11·. and/ or plane 

the bm1· blank to a I:)! I (i-inch square sen ion. \ \ 'hik the 

bm1· is square. taper the ends fium I :~ / I 6 to :1/8 inch. ·!'he 

length or the taper depends on the included angle or \'l)LII' 

reamn: \ \ 'ith an 8-clcgrce reamer. the taper begins :~-:3 / I (i 

inches fium end: ,,·ith a I 0-clegrec reamn. 2-7 / 8 inches 

fi·om the end: 11 ith a 12-clcgn't' reamer. 2-1 I I() inches fi·mn 

the encl. I prdi: r a reamer ,,·ith an 8-clegree included angle . 

but use 11·hat nnt can get. Carl'iLtl fitting is mort· important 

than the anual angle. 

Shape tht· en tire bm1· to a1 1 onagon. taking care to main­

tain an en·n thickness fi·om end to encl. l'st· a sharp spoke­

shan·. and trY to <lluid !ibn tea rout . . \ small amount or 

grain runout along the length is acccptabk. You can steam 

the bm1· as at! octagona l or round section. Octagons arc 

less likeh- to hm·t· tension litilures since stress on the outside 

or the bend is ~preacl onT a grcatn area . But rounding an 

octagon alter it is bent is more time consuming than 

rounding a bm1· 11·hen it is a straight blank. 

Making the Bending Form 
CopY the bm1· bending pattem li·mn figure ~l.-t onto a 

piece or :~ / -J.-inch plnnHJcf or Sl'\'tTal pieces. if' lleCl'SSal'l' 

:\ott' the n·nTst' CU!Yl'S at the bottom of' the f(Jrm. Bm,·­

backs 11·ith this detail arc sometimes calkd "loop-backs." 

L'se a boll' sa11·. sabn sa11·. or band sa11· to cut out the f(Jrm. 

Sen'\\' harci\\'OOclt'xtension boards Olllll tht• back sick or 

the plnnJocl f(Jrlll. One t'Xtcnsion board is ~lTl'\l ·ed to the 

base of' the plnwod f(mn. Tin· extension boards should 

t'xtencl past the plnnlocl f(mn b1· -+ to.) inclll's. In orcin to 

st'Cun· the steamed. bent bm1· to the extension boards 11·ith 

pegs and 1\Tclgt·s. bore pq~· holes 2 incht·s on center fi·om 

the cu tYccl bending f(Jrm. :\l ake harcl1wocl pegs am! 

\\Tclgcs as clettTminccl Ill' the \\·iclth or the bOll' and 

distance to the peg holt·s. 
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Bmrlill!!, th/., boll · rloe1 IIOIU.IUallr require 11.1e q/ bmrlill!!, 1/rrtjJ1. The ll 'erz!',e' 
a/the bollom o/thefonn are dril'm injimn helm,·. The f!e!!.' and ll'edJ!.e ' at 
three anrl11 i11e o 'dark ran be wmm·td immediate/)' ajier htnrli11g i/ there j, 110 
,pring-barkjimn the.Jorm. 

Bending the Bow 
Before putting Your bm1· in the steamer, pencil a centerline 
arrO\\' indicating the direction or bend. The bend is usu­
al~\' \\·ith the grm,·th rings, but it can be cha nged if the 
bo,,· b lank has a natural cu n ·e in a nother plane. Tie a 
string tail to one end or the bo\\'. Steam bO\I'S made fi·om 
green " ·oocl for about fortl ·-fin· minutes. Do uble th e time 
for air-cln· bo\\·s made from ri1·ings or lumber. 

Bending the :\merican \\ 'incisor bo11· is exactlY the same as 
bending a stick \\'incisor bo11·. expla ined in Chapter 8 . 

A Note to Novice Turners 

Learn ing to usc a \\'Oocl lathe is a spec ia lized skill. If 
you're a nm·ice at turning. I'Ou'll san· >·ourself a lot of 
time and cflort b1· getting some instruction from an 
accomplished turner rather than trying to learn on 1·our 
0\\'11. The Bibliography a lso lists senTal excellent books 
for no1·icc and intermediate turners. Here I introduce 
only the basics of spindle turning and explain detai ls 
that relate to \\'incisor turnings. 
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INTRODUCTION TO lATHE WORK 
.\! though 1·ou can fit the bm1· and spindles to the seat at th is 
point. I prefer to turn the legs and stretchers and assemble 
the stool section first. I like to see the bm1· in place on till' 
stool ,,·hen I fit the tapered bo\\· ends to the seat mortises. 1 
turn and fit the kg tenons to the seat before turning the leg 
stretc hers. because a slight error in boring and reaming the 
angles of the tapered leg mortises " ·ill cause a significalll 
1·ariation in the stretchers· required lengths. 

For legs and stretchers. 1 use uniform specificat ions f()r 
g reen or dry stock. \\·hich arc ne1Tr combined in one set of 
turnings. Slight difl<.' tTnces in dimension of dry and green 
\\·ood are insignificant. (:\11 assembly \\·ill be 11·ith dn· 
1\'00cl.) You a lso may use ri1·ed or sa\\'ed blanks. SmH·d 
turning blanks arc fine if fiber runout is 11·ithin conser\·a­
tin· limits. \\.hen turnings are not espec ia llY thin. 10u can 
use sm1Td blanks 11·ith up to l-inch lateral fiber runout 
on·r 19 to 20 inches. the approx ima te length or the legs. 
Rin·d or sm1·cd turn ing blanks must be made fi·om sound. 
good-qualitl· 1\"00d. Reject blanks \\'ith cracks or deca1·. 
:\oth ing larger than pin knots is acceptable. 

Dimens ions for the turning blanks are on the materials list 
at the beginning of the chap ter. Sm,·ed turning blanks for 
legs and side stretchers shou ld be 2 inches square. Rin·d 
turning blanks must be large enough to turn a 1-3/ -l--inch 
cylinder at th e m ajor diameter. 12 inches bclm1 the tenon 
end or the legs. 

Turning Tools and Equipment 
For \\"incisor turnings >·ou need onh' a f(_·,,· tools see fig. 
9.15 and a basic lathe YOU can usc a spring-pole lathe 
see Chapter 21 as \\Til as one drin·n by an electric motor. 
You may a lso opt to shm\' the legs and stretchers ,,·ith a 
dr;mkn ik. 

The tools 1·m dl need arc 

• Full-f;tCl' sh ield 

• Turning pattern 
transkrred to a 

flat stick or card 

• I or 2 rmwhino· 
t"') ~ 

gouges (3/-1- to 2 inch 

• Parting tool 
( I /B to I I -1- inch) 

• Skn1· chisel 
:-11-1- to 1-11-1- inch) 

• Sa ndpaper 
(80. 120. 180 grits) 

• Hammer 

• I to.) outside calipers 
:~ to .) inches 

• Ruler 

• Penci l 

• Shm·ing horse and dra"·knik 

• Dust mask for sanding 

Optional tools and equipment include 

• Diamond-point scraper • Spindle gouge I / 2 inch' 

• 2-1--inch tool rest • Sakt1· glasses 

• Li \'(' ce nt er on lathe tai l stock 

a 
ROUGHING 

GOuGE. 

SKEW CHISEL 

(OVAL SEC nON) 

DIAMOND- POINT 

SCRAPER 

SPINDLE GouGE. 

(F INGERNA IL GRIND) 

F IG. 9 .15. Basic tools for Windsor turnings, with section vi 
each shaded: a , 3/ 4- to 2-inch roughing gouge; b, 1/8- to 
inch diamond-section parting tool; c, 3/ 4- to1-inch oval-se 
skew chisel; d , 1/ 2- to 3/ 4-inch diamond-point scraper; e, 
spindle gouge with fingernail grind 

Yo u' ll need the fi.tll-f~1ce sh ield for the initial turning 
shm·ecl oc tago na l stock to a cylinder. This is the rou! 
part of a turning operation, ,,·hen a spinning blank 1 

fly ofr the centers. o r ,,·hen you cou ld lose control of 
ting tool. \\'hen the blank is a cylinder. most wrners 
tute sakty glasses for the fi.tll- f~1ce shield . which tenc 
collect dust a nd reflect light ,,·ith a bothersome glan 

The safl-st and easiest to use of all lathe tools. rough 
go uges arc long. square-nosed gouges for turning riv 
octagona l blanks into n ·linders, and for doing simp!< 
_s ha ping work. A roughing go uge \\'On 't produce a g 
smooth s urf ~tce. but you can use it for a ll of the cont 
of the bamboo turnings used on this bo\\'-back Wine 
Ideally. >·ou sho uld han· t\\·o of these tools, the larget 
1-1 / 2 to 2 inches " ·ide and a smaller 3/ -1-- to l-inch 
wrsion. You can look fo1ward to achie1·ing good rest 
with your roughing gouge after on ly a little practice. 

Parting too ls cut a narrm1· groon' in a turning to apt 
tcrmincd dianwtei~ 11·hich is gauged ,,·ith outside cali; 
These groon'S a rc used as locat ion and diameter ben 
marks for shap ing contours. :\ standard paning tool! 
opposing symmetrica l bc1-els grou nd straight across tl 
width of the blade that com Trge at its center. A 3/lE 
I /8-inch diamond-section parting tool is my choice f, 

paning to dimensions on chair parts. 

l recommend an m ·a l-section skc,,· chisel 11·ith a l-ine 
blade for cutting \ ·-shaped bamboo nodes in the turn 
Capable of lea1·ing a g lass1· smooth surface and highl 
adap tab le. ske\\· chisels arc a lso the most challenging 
spindle- turning tools. In unskilled hands, they will un• 
pectcdly ca tch and dig in w a turning. ruining the sun 



'RODUCTION TO LATHE WORK 
1ugh you can fit the bm,· and spindles to the scat a t this 

, I prefer to turn the legs and stretchers and asse mble 

:ool section first. l like to sec the bm,· in place on the 

when I fit the tapered bo,,· ends to the scat mortises. I 

and fi t the leg tenons to the seat before turning th e k g 

:hers, because a slight error in boring and rea ming th e 

:s of the tapered leg mortises \\·ill cause a significam 

tion in the stretchers ' required lengths. 

egs a nd stretcher , l use uni fo rm spec ifica tions {() r 

1 or dry stock. which are newr combined in one set o f' 

ngs. ligh t d ifferences in dimension o f' d n · a nd gree n 
l are insign ificant. (All assembly ,,·ill be " ·ith d n 

l.) You also may use ri,·ed or sa\\'Cd bla nks. Smn·d 

ng blanks a re fin e if fiber runout is \\'ithin consc t'\'a­

imits. \Vhen turnings a re not espec ia lly thin . you can 

awed blan ks with up to l-inch la tera l fiber run out 

19 to 20 inches, the approximate length o f' the legs. 
d or sawed tu rn ing blanks must be made fi·01n sound, 

~qual i ty wood. Reject blanks " ·ith cracks or clcca ~ ·. 

ting la rger tha n p in knots is acceptable. 

en ions for the turning blan ks a re on the mate ria ls list 

e beginning of the chapter. Sa\\·eclturning bla nks fo r 

rnd side stretchers should be 2 inches sq ua re. Rin·d 

ng blanks must be la rge enough to turn a 1-3/ +-inch 

der at the major diameter, 12 inches bclo\\· the tenon 
)f the legs. 

·ning Tools and Equipment 
~-incisor turn ings you need onlY a fe \\· tools sec fig. 

and a basic lathe you can use a spring-pole la th e 

:::hapter 2 1) as \\·el l as one clri, ·cn by a n elect ric motor. 

may also opt to sha, ·e the legs and stre tchers " ·ith a 

knife. 

tools you 'II need a re 

11-face shield 

rmng pattern 
rnsferred to a 
t stick or card) 

•r 2 roughing 
.1ges (3/ + to 2 inch) 

rting tool 
'8 to I I + inch) 

~w chise l 
4- to I- l l + inch) 

• Sa ndpape r 
(80, 120. 180 grit s 

• Hammer 

• I to 5 outside ca lipns 
(3 to 5 inches 

• Rul er 

• Penc il 

• Sha, ·ing horse a nd d ra" ·knif (: 

• Dust mask fo r sa nd ing 

mal tools and equipment include 

imond-point sc raper • Sp ind le go uge I 1'2 inch 

·inch tool rest • Sakt\· glasses 

·e center on la the ta il stock 

ROUGHING 

G0u6E. 

SKEW CHISEL 

(OVAL SECTION) 

DIAMOND - POINT 

SCRAPE.R 

SPINDLE GouGE. 

(FINGERNA IL 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 ; c, 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 

Yo u'll need the full-f~tce shield fo r the initia l turning from 

shawcl oc tagona l stock to a cylinder. This is the roughest 

pa rt of a turning opera tio n. \\'h en a spinning bla nk might 
fl y off the Centers, Or \\·hen \'OU co uld lose control of a CUt­

ting tool. \\'hen the bla nk is a cylinde r. most turners substi­

tute sa fe ty glasses fo r the full- face shield. " ·hich tends to 

collect d ust and refl ect light " ·ith a bothersome gla re. 

The sa fest a nd eas iest to usc of a ll la the tools. roughing 

gouges a re long. square-nosed go uges for turning rin·d or 

octagonal blanks into cylinders, a nd for do ing simple 

_s haping \\'o rk. A roughing gouge \\·on't produce a glassy 

smooth s urf~1cc , but yo u can usc it for a ll o f the contours 

of the ba mboo turnings used on this bo\\'-bac k \\'inciso r. 

Idea ll y. , ·ou should hm·c t\\'o o f these tools, the la rge r 
1-1 /2 to 2 inches \\·ide a nd a smalle r 3/ +- to l-inch 

\Trsion . You can look fo n,·a rd to ac hie, ·ing good results 

\\·ith your roughing gouge a fte r only a little prac tice. 

Paning tools cut a na rro\\· groo\·e in a turning to a p rcdc­

tcrmincd diameter, \\·hich is gauged " ·ith outside calipers. 

These groo, ·es a re used as location a nd diameter bench­

ma rks for shaping contours. A sta nda rd parting tool has 

oppos ing symmetrical ben· ls ground stra ight ac ross the 
,,·idth of the blade tha t com·e rge a t its center. A 3/ 16- or 

I /8-inch diamond-sec tion pa rting tool is m\' choice fo r 

pa rting to dimensions on cha ir pan s. 

l recommend an m·a l-scction ske\\· chisel ,,·ith a l-inch 

blade for cu tting \ ·-shaped ba mboo nodes in the turnings. 

C apable o f' lem·ing a glassy smoo th surface a nd highly 

adapta ble. ske" · chisels a rc a lso the most cha ll enging o f' a ll 

spindle-turning tools. ln unskilled hands. they \\·ill uncx­

pectedk catch a nd dig into a turning, ruining the surface . 

Skews have opposing ymmetrical beve ls ground a t a n 

a ngle ac ross the width of the blade. Those with ova l-sec­

tion blades a re much easier to use than the traditional, 

nat-sectioned blades, a lthough sharpening is a bit tricky. 

l f you' re a novice, you may choose to use a dia mo nd-po int 

sc raper (sometimes called a beading and parting tool) 

instead of a skew chisel for cutting the bamboo nod es. 

This is a "cheater technique" for making acce ptable bam­

boo nodes \\'ithout ha, ·ing to wrestle with a skew chisel. 

A spindle gouge \\·ith a fi nge rna il grind can be used for 

finish cuts of bamboo turnings. It 's the preferred tool for 

cutting the beads a nd CO\TS of more complex patte rns, 
such as the American \\'incisor double baluster, and the 

traditiona l English bead, cm·e, a nd ring turnings. 

Standa rd tool rests fo r spindle turning a re 7 to I 0 inches 

long. A 2+-inch tool rest. m·a ilable for some lathes, allows 

you to work along the full length of a turned leg or 

stretcher. As the,·'rc expensi,·e to buy, you may choose to 
make one from ha rdwood a nd a stee l strip (see fig. 9. 16). 

FIG. 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 

WO::.O BASE 

Turning tools made !'rom " high-speed steel" hold an edge 

much longer tha n the older carbon-steel tools. Turning 

tools must be kept sha rp. Yo u should resharpen a t least 

once in a ha lf~clay sess ion a t the la th e. Edge geometry is 

more importa nt tha n the included a ngle of the bewls (see 

Chapter 3). 

Sawing and Shaving the 
Turning Blanks into Octagons 
Sa\\· four leg bla nks I to 2 inches longe r than their trim 

length . You need some extra bobb in \\'OOd a t the dri,·e, or 

spur. cente r a t the la the head stock. A bo bbin a t the ta il 

end isn't necessary, if' th e ta il stock has a pointed , li\·e cen­

te r. The length of fi ·ont a nd bac k turned legs is 19-1 /2 

inches. Aft e r the cha ir is asse mbled , the foot end of the 
legs will be trimmed on: so yo u needn't be concerned 

about indentions fro m center po ints a nd spur clri,·es. 

Ora\\· a n X connec ting opposite corners on both ends of 
the blanks. C se a n a\\'l and ha mmer to punch an indention 

a t each X intersec tio n. 

Use a dra\\'knife to shm·e the bla nks into octagons. On 

sa\\·ed turning bla nks with moderate gra in runour you will 

usua lly be a ble to drawknife in one direction only. Perfec t 

octago ns a rcn 't required. 
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Lathe Work: Shaping Cylinders 
If your lathe tail stock has a dead ce nter (a center \\·ithout 

bearings). squirt some motor oil on the tail-stock end of 

each blank. Secure the blank bctl\"t'cn the drin· and tail­

stock centers. Tighten the tail stock enough to pre1·em 

loosening and 1·ibration, but not so tight as to cause undue 

friction. The spurs of the dri\'(' center \\'ill enter the \\'OOd 

as you tighten the tail stock. 

Adjust the tool rest so that the turning blank barely clears 

it ,,·hen you rotate the stock by hand (sec fig. 9. I 7 . 

Although this is a matter of personal pref(· t-ence. I choose 

to position the tool rest slightlY higher than the lathe cen­

ters, ,,·ith both ends extend ing past the segment to be 

turned. (It's critical that turning tools contact the tool rest 

,,·hene1·er you're making any kind of cut.) 

FIG. 9 .1 7. 
How a 
roughing 
gouge cuts. 
The hollow­
ground bevel 
should rub 
against the 
turning 
wood. 

V R'.Tl-i Of ROTA TIN 

I OCTAGON 
/ 

ROUGH OCTAGON 

TURNING etANK 

Adjust a pair of outside calipers to 1-3/ ..J. inches. the major 

diameter of the bamboo leg turnings. For a test run to 

make sure that the blank clears the tool rest. and that the 

centers are properh- engaged. set the lathe speed at a lm1· 

rpm. put on a full -face shield. stand to the side of the 

lathe. and turn on the lathe s\\·itch .. \ llm,· the blank to spin 

for a fC"· moments. then turn off the motor. 

tand directly in front of the lathe, \\ 'ith legs spread 

slightly in a secure stance. Set the roughing gouge on the 

tool rest. perpendicular to the turning blank a nd I inch 

inboard from its end. \\'ith \'Our left hand. rotate the turn­

ing blank to\\·ard the cutting edge of the gouge. Lo\\er the 

handle end of the roughing gouge to an angle \\·here the 

be1·eled edge cannot possibly cut into the \\·ood . Then 

slmdy raise the handle. so that the edge lol\'l' rs into the 

rota ting \\·ood. Obsen'C the relationship of the gouge ben·! 

and its edge to the rotating blank. For errectiH' cutting ~'OU 

should use the steepest possible handle angle " ·here the 

edge can cut. At this angle. a properly sharpened gouge 

" ·ill make a shearing cut. If the tool is positioned closer to 

horizontal, you \\'ill make scraping cuts. \\·hich require less 

skill than shearing but result in much rougher surf~tces. If 

the tool position is correct, you \\·ill take some light cuts 

\\·hile turning the blank by hand. 

Retract the gouge and turn on the motor. Hold the gouge 

at a steep angle. \\·here it can't cut into the blank. \'our 

right hand holds the handle end of the roughing gouge. 

\'our left hand secures the gouge aga inst the tool rest using 

an underhand grip. \\'ith your thumb on top of the gouge. 

GraduallY lo\\·e r the o·oLwc b1· raisitw the end of the 
" t) ...., • ""' 
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handle. The gouge ben·! \\·ill begin to bump into tlw 

unen·n rotating blank. Find the steepest gouge angle " ·here 

cutting begins. Besides finding the angle. mu \\ill also need 

to adjust the lore and afi placement of the gouge. 

. \ s you \\·ork. \\·;nch the f~tr side of the blank. not ~ ·our 

turning tool. The rough blank ,,·ill appear as a ghost 

image umil 1·ou hm·c turned a cdinder. From then on, the 

l~tr side of the turning is \\·here You see the profile that 

You're cutting. 

Cse \'lT\ ' gentle tool pressure until the blank is turned fullY 

round. C:ontinualh- moH' the roughing gouge ldi 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 turning stock. 

Stop the lathe \\·hen the blank has been turned imo a 

cdinder. If mu hmT a short tool rest. reposition it to 

round the next sect ion of the blank. If You han· a ~-+- in ch 

tool rest. mo1·e it closer to the IH'\\·h- turned cdindcr. 

Detailing the Bamboo Turning 
.\ s the blank is turning. pencil a ring at the m;~or diameter 

of the leg ,sec fig. 9.3 . This is the lom·r bamboo node. Cse 

a pencil dirccth- ofl' the pattem. Be sure to lean· at least I 

inch of extra ·bobbin \\·ood at the clt·in· end of the tuming. 

:\ djust the outside ca lipers to 1-3/ -~ inch. To cut a sizing 

groo1·e at the m;~or diameter. hold the parting tool in Your 

right hand and the calipers in \'OLII' ldi at the f~11· side of' 

the ITI·oh-ing blank. Gradualh- mow the parting tool 

straight into the t-e1·oh-ing cdinder. It 's important to hold 

both the parting tool and the calipers perpendicular to the 

turning blank. Stop parting 11·hcn 1·ou can case the calipers 

across the parted gro01·e. 

You can part one or t\\'0 additional sizing groon·s to the 

major diameter. or simply eyeball the diameter fi·01n the 

first grom·e. The turning descends in size Oil both sides or 

the m;~or diameter. 

Reset the calipers to 1-1 /'2 inches. the diameter at the 

upper bamboo node. If 1·ou ha\T se\Tral calipers. set them 

to the other dimensions of the turning. I han' a ro"· of' 

nails on the \\·a ll abo1·c mY lathe \\·lwre I hang calipers I(Jr 
. . 

a turnmg pattern 111 a sequence. 

Penci l a ring for the upper bamboo node. Part a siz ing 

grOO\T 1-1 /2 inches in diameter. ' !'urn the teiiOII end of' 

the leg to this diameter. 

L'se the roughing gouge (and other turning tools) b1· cut­

ting do\\'11hill fi·om the major diameter. \\'hen I'OU cut 

to\\·ard a small diameter. the gouge cuts imo ascending 

fiber: 1·ou 11·on't get tearot!ls. If' ~ ·ou cut uphill into a largn 

diameter. the result tends to be rough. and You risk an 

unexpected dig in the descending fiber. 

The bamboo turning pattern appears simple and in l~tct 

requires kss turning ski ll than cotKelllration on the shapes 

coming oil' the lathe . The profile or the center sec ti on 

IJI'illil o/ illf•jiui,hl'd .ll'fllaud hamhoo /umiug' 011 !ht• lul01ial chaz 

bet\\Tl'll the m;uor diameter and upper bamboo no 

resembles a hem'\' cable that is gin·n a little slack. 1 

tion immediatch- abon· the uppn bamboo node mi 

the profile or a nuclear cooling[()\\'('!'. The sides of 

tapnecl tenon must be str;tight. The most difTicult f 
the turning is the section bdo11 the m<uor diameter. 
is shaped in a subtle S-cut'\'l'. 

You're nm,· reach- to shape the center section of the 

Pos ition the tool rest as close as possible to the turni 

you han· a shon tool rest. locate it to II'Ork this full ; 

You can pan a 1-:11 I 6-inch sizing groon· in the mic 

the n·ntcr sen ion. or simplY check 11·ith calipers as t 

shape takes f(Jrm. Cse the roughing gouge to cut do 

li·om the m;~o r dianwter and lium the upper bamb< 

nodes. The middle area of' the ccntn section has a, 
sha llm1· CUI'\'alUIT. 

Pan a 1-inch-diametn groon· at the base of' the tape 

tenon. Pan the sma ll end of' the tapn to match the r 

that you'll usc fin tlw kg monist's in the scat. To dett 

th e correct size. mark the point on , ·our reamer 11·her 

I inch 11·ide: measure ~ incht·s to11·ard the small end r 

reamer. and nwasurc the 11·idth of' the reamer at this 

tion. If' the included angle of' the rcamn is 10 degre< 

small l'lld Of' the tapered ll'I!On is 'J.[ /:)~ inch in diarr 

Turn the cooling lOIHT and tapered tenon at the up1 

end or the kg ll'ith the roughing gouge. If \"OLI.re an 

ricnced turner. finish these cuts 11·ith a skt'll' chisel. N 
turnns should finish Ill· sanding. 



e. The gouge be1·el ,,·ill begin to bump into the 
:n rotating blank. Find the steepest gouge angle ,,·here 
1g begins. Besides finding the angle. l U Ll " ·ill also need 
just the fore and aft placcmem of the go uge. 

ill \\·ork, watch the far side of the blank, not 1·our 
ng tooL The rough blank " ·ill appear as a ghost 
e until you hm·e turned a cylinder. From then on. the 
de of the turning is " ·here mu sec the profile that 

e cutti ng. 

rery gentle tool pressure until the blank is turned fullY 
:l. Continually mm·e the roughing go uge kh and right 
~the tool rest, so that a la rge section of the blank is 
:d into a cylindrical shape. Be su re to keep the go uge 

~nd icular to the turning stock. 

the lathe when the blank has been turned into a 
der. If you have a short tool rest. reposition it to 
d the next section of the blank. If YOU han· a ~2+- inc h 
rest, mo\'e it closer to the ne11·ly turned cylinder. 

tailing the Bamboo Turning 
1e blank is turning, pencil a ring a t the major diameter 
e leg (see fig. 9.5). This is the lm,·er bamboo node. Usc 
1cil directly off the pattern. Be sure to lean· at least I 
of extra ·bobbin wood at the drin· end of the turning. 

st the outside calipers to l -3/ + inch. To cut a sizing 
ve at the major diameter, hold the parting tool in Your 
hand and the calipers in your left at the f~tr side of 

eYolving blank. Gradually mo1·e the parting tool 
~ht into the re\'oking cylinder. It's important to hold 
the parting tool and the calipers perpendicular to the 

ing blank. Stop parting ,,·hen you can case the calipers 

;s the parted grom·e. 

can part one or two additional sizing groon·s to the 
1r diameter, or simply eyeball the diameter fi·om the 
grom·e. The turning descends in size on both sides of 

najor diameter. 

t the calipers to l-1 /2 inches. the diameter at the 
:r bamboo node. If you haw se1·era l ca lipers. set them 
e other dimensions of the turning. (I han· a ro"· of 
on the wall abm·e my lathe " ·here I hang ca lipers lo r 

·ning pattern in a sequence.) 

:il a ring for the upper bamboo node. Part a sizing 
Ye 1-l /2 inches in diameter. Turn th e tenon end of 

eg to this diameter. 

the roughing gouge (a nd other turning tools) b1· cut­
down hill from the major dia meter. \\'hen 1·o u cut 
1rd a small diameter. the gouge cuts imo ascending 
:you ,,·on't ge t tearouts. If YOU cut uphill into a larger 
Jeter, the result tends to be rough. and 1·ou risk an 
~pected d ig in the descending fiber. 

bamboo turning pattern appears simple and in bet 
ires less turning skill tha n conccmration on the shapes 
ing off the lathe. The profile of the center sec tion 

Detail 1!/ lhe.Jini.>hed .>eal and bamboo turning.> on the /uiOJial dwir 

betiHT n the major diameter and upper bamboo node 
resembles a hem·y ca ble that is gin·n a little slack. The sec­
tion immediatelY abon· the upper bamboo node mimics 
the profile of a nuclea r cooling LO\Ier. The sides o f the 
tapered tenon must be straight. T he most diflicult part of 
the turning is the sec tion bclm1· the m;~or diamete r. ,,·hich 
is shaped in a subtle S-cutYc. 

You're no\\· read1· to shape the center sect ion of the k g. 
Position the tool rest as close as possible to the turning. If 
1·ou han· a short too l rest. loca te it to " ·o rk this fi.dl area. 

You can part a l<l/ 16-inch sizing groon· in the middle of 
the center sec tion. or simplY check ,,·ith ca lipers as the 
shape takes fo rm . Cse the roughing go uge to cut dmmhill 
fi·om the major diameter andlium the upper bamboo 
nodes. T he middle area of the center sect ion has a n·ry 
shallo11· cutYature. 

Part a l-inch-diameter groon· at the base of the tapned 
tenon. Part the small end of the taper to tnatch the rea mer 
that I'Ou' ll usc lor the leg mortises in the sca t. To dnerminc 
the correct size, ma rk the point on 1·our reamer 1dwre it is 
I inch " ·ide: measure 2 inches to\\·ard the small end of Liw 
reamer. and measure the 11·idth of the reamer at this loca­
tion . If' the included angle o f the reamer is I 0 degrees. the 
small end of' the tapered tenon is 2 1/32 inch in dianwter. 

T urn the cooling toiiTr and tapered teno n at the upper 
end o f' the leg 11·ith the roughing go uge. If' You're an e:--:pc­

rienccd turner. fini sh these cuts 11·ith a skn1· chisel. :'\m·ice 
turners should finish bY sa nding. 

Dealin~ with Lathe Chatter 
The major technical problem that you're likely to 
have while turning the legs is called harmonic vibra­
tion, also known as lathe chatter. The result is a rip­
ple pattern on the surface of your turnings. You can 
take several steps to eliminate this problem. 

• Try changing the turning speed. Many lathes 

produce excessive vibration at particular speeds. 

Fine-tuning a lathe to minimize vibration is dis­

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 gouges should have hol ­

low-ground bevels. 

• Until you're an expert, take your time and turn 

with a light touch. The bevel should ride against 

the rotating wood as you cut 

• Keep roughing and spindle gouges perpendicu­

lar to the turning stock. If you hold the gouge at 

an angle, the heel of the bevel contacts stock of 

a slightly different diameter than the area actu­

ally being cut. This can start the chatter pattern, 

which is difficult to stop. Vibration begets more 

vibration. 

• Turn thick sections first, 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 is an accepted turners' 

practice. Be sure your arm or clothing can't con­

tact an exposed drive belt or pulley-if you're 

wearing a long-sleeved shirt, button t he cuff. 

Your right hand grasps the tool handle in the 

usual manner. Position your left hand over the 

turning, with your fingers just brushing the far 

side of the spinning blank. Extend your left 

thumb over the turning and onto the top of the 

tool being used. (Your left thumb should be 

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 Ern ie Conover, 

includes plans and a detailed text on making an 

excellent version. 

T he upper end of' the tuming requires a bamboo node at 
the minor diameter and a scored line at the base of the 
taplTcd tenon . If' 1·ou han· th e turning skills, do these nm1·, 
" ·ithout mo1·ing the tool res t. If' you're a nm·ice, relocate the 
tool rest to the lo11·lT end o f' the turning. You can practice 
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culling bamboo nodes using a skc11· ncar the bollom or the 

leg before culling the S-cu1Ye bclm1· the major diameter. 

To cut the nodes ,,·ith the skn,· chisel. hold the tool 

upright. on its flat edge. so that the long poim leads into 

the turning. Push fon, ·ard direnh· into the turning. This 

" ·ill make a scoring ring. Reposition the point about 3/32 

inch to the right or the scored ring. s,,·ing the handle or 

the skt·,,· to the right. until the right ben·! is directed 

lOII"<Ird the scored ring. Push the point or the sknl· into the 

II"Ood. keeping the right b(Tel in a consistent line t011·ard 

the scored ring. Reposition the skn1· to the lcf't and repeat 

the prn·ious cut in a mirror image . 

You should 11011· han· a clcank cut bamboo node. ideallY 

about 3/ I() inch 11·idc . If' the node is too ll<IIT0\1. repeat 

the f'ull procedure. beginning 11·irh the scor ing cut aimed 

directly at the cemcr or the \ : \\ 'hen 1·ou're sat isfied ,,·ith 

1·our practice bamboo nodes. shape the S-cuiYt' on the 

IOIH' r leg. 

\\ 'hen the S-curn· is finished. cut both bamboo nodes. In 

addition. cut a light scored ring at the base of' the tapered 

tenon. Don't score a ring in the center or the middle sect ion. 

If' You're not comfortable ,,·ith the skn,· chisel, 1uu can usc 

a diamond-point scraper to f(Jrm the bamboo nodes. 

Posi tion the scraper ,,·ith the ben·! side dmm. directly 

across fi ·om the location or a bamboo node. Simpk slide 

the diamond poim dircctk imo the turning. 

The front and rear leg turnings arc idemicaL theY " ·ill be cut 

to length after you \·e assembled the \\'incisor "stool." The 

critical dimensions in this turning arc the major diameter at 

the fm,·cr bamboo node and the dimensions or the tapered 

tenon . . \11 other specifica tions are open to imcrpretation. 

If' You're turning air-dried stock. nlu can finish up b1· 

sanding the legs 11 hilc theY are sp inning on the lathe. !·o r 

safl>t1·. ITmow the tool rest. Fold a sheet or sandpaper into 

quarters and hold it on the fiu· side or the turning. across 

fi·om the tool rest. :\Ion· the sandpaper fi ·om left to right as 

1·ou sand. If' Your turnings arc rough. stan ,,·ith RO-grit 

paper. then graduate to 120 and then to I RO or 220 grit. 

a,,. o r pan the turnings fiTc fi·om their bobbins. 

Drying the Turnings 
The moisture CO!llent or the turnings at the time or 

assembi>· is important. The mortise area for the side 

stretchers (at the major diameter) shou ld be air dried ( I .'J 

to 23 pcrcclll m.c. ). :\ lo iswrc content at the tapered tenons 

should be the cqui,·alcm or kiln dried (6 toR percent m.c. ) 

If' you made your turnings fi·om air-dried stock. you can 

lean· them on a shelf' until about tiiTkc hours before 

assembk If' 1our shop is heated. store them in a tight plas­

tic bag. so that the1· don't cominuc dn·ing. Green turnings 

should be air dried for snTral mTks. 
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/)~ring It:!!,> and >lretrher lt'/1011> in z,·amz >and ( I :20 to I HJ dt'gra.>). Chf(k 

thr tonjll'rtllllre at the bottom o/ the 1111/d. The \1/lld pot i.> on 11 lt'ood >IOi'l': 

1111 1'11'(/rir hot J!late al11! znnk.>.fiw . 

\\'hen >uu'rc ready to begin assembh· (and not sooner), 1·ou 

can " kifn dn" the tenon ends of' the air-dried turnings in 

hot sand or in a small kiln. Hot sand11·orks fi1ster. but it is 

quite tricky to regulate the temperature of' the sand. 1\·hich 

tends to heat in laYers. The maximum temperature or the 

sa nd or kiln should be I.J.O degrees if the sand is too hot. 

You'll find charcoal at the ends of' \'Our turned legs. 

H eat sand in a bucket for a fi.·\\· hours bd(Jrehand . . \ small 

electric hot plate II"Orks fine f(Jr this. Stir fi·equenth-. and 

usc a dial thermometer to check the temperature. \\'hen it 

stabil izes bct11ccn 120 and I.J.O degrees. stick the tenon 

ends or the turnings imo the sand. Remon· the legs fiT­

quenth- to inspect the tenons. \\ 'hen thn· han· become 

m·al. n>u 're reach- for assembly . . \ 111· tanning on the tenons 

indicates that the sand is too hot. 

Dn·ing tenons in a kiln is slmHT but less risk1·. ' lo preiTnt 

the mortise areas from drYing. \\Tap the midsections of' the 

turnings in aluminum foil. Put the air-dried turnings into 

the kiln about tiH' h-e hours before nJu.rc reach- to begin 

assembil-. The tenon ends 11·ill dry much fitster than the 

mortise area at the lm1Tr bamboo node. 

ASSEMBLING THE StOOL AND 

TURNING THE StRETCHERS 

.\ t this stage HJU han· finished leg turnings with dril 
tenons at the ends. Boring and filling the leg tenon 

cates the procedure expla ined in Chapter 8 on the s 

\\'incisors. :\ II leg tenons must be fitted to a uniform 

in this case 2 inches. The scored ring on the base of 

turned tenons indicates the correct depth. 

Taking Measurements 
for the Stretchers 
\\'hen all four leg tenons are filled to their tapered r 

tises. I'OU can take measuremcms for the stretcher le 

Set the stool upside dm1·n on your 11·orkbcnch . To a1 

conf'usion. fill in the measuiTmcms for each stretche 

chan like the one sho\\·n hnc. 

Part Shoulder to 
shoulder= 

Left stretcher 

Right stretcher 

Medial stretcher 

Determining the >houlda·to ->honldtr ll'ngth o/ tht• >idt >lretrhen zith 

ing rull' and ntnnion .. ldd I I I fi to I /8 inrh. dtjJmding .on the tig, 
the jiJPjitted lafll'rl'd ltxjointl 111 thl' 1m/. 

Usc a f(Jiding carpemcr's ruler 11·ith a sliding extension 

measure the distance bct\\'(Tn the fi·o11t and rear legs a 

lower bamboo nodes. (If' n>u don't h<tH' an extension r 

use t11·o thin sticks that arc about three-f(JL!rlhs the !eng 

the distance bet\\n'n the nwasuring points on the legs. 

the t11·o sticks togcthe~: and then extend a stick until on 

of each stick contacts a bamboo node or each leg. TraJ 

the on·rlap of' the sticks to a ruk1: Record the measun 

To stifl(:n the understructure. acid I I I (j inch to the n• 

to-node measurement. (If' the kgs do not fittightlv: p 

them apart 1\·hile making the measurement. and then 



egs and stretcher tenonJ in lt 'ann .1(1/ld ( 120 to 1-10 degrm). Chfl'k 

!Tature at the bottom of the \(/1/d. The \(/1/d jwt i, on a lt'ood 1tore: 

ic hot plate also 1 ·orkJ )in e. 

you're ready to begin assembly (and not sooner. n>u 

iln dry" the tenon end . or the air-dried turnings in 

nd or in a small kiln. Hot sand 11·orks fi1ster. but it is 

ricky to regulate the temperature or the sand. ,,·hich 

:o heat in layers. The maximum temperature or the 

'r kiln should be l +0 degrees if' tlw sand is too hot. 

find charcoal at the ends of' \'OUr turned legs. 

.and in a bucket for a fe11· hours bd(>rehand. :\ small 

c hot plate works fine for this. Stir fiTquentk. and 

iial thermometer to check the temperature. \\ 'hen it 

~es ben,·een 120 and I +0 degrees. stick the tenon 

f the turnings into the sand. Remon· the legs li-c-

y to inspect the tenons. \\ 'hen thn· han· become 

uu're ready for assembk .\m· tanning on the tenons 

tes that the sand is too hot. 

5 tenons in a kiln is slOIH'r but less riskY. To pren·nt 

)rtise areas from drYing. \\Tap the midsections of' the 

gs in a luminum foil. Put the air-dried turnings into 

n about tll·eh·c hours before 1·ou'n, reach- to begin 

)h-. The tenon ends \1·ill dn· much Erstcr than the 

e area at the lo11·er bamboo node. 

ASSEMBLING THE STOOL AND 

TURNING THE STRETCHERS 

.\ t this stage 1·ou hm-e finished leg turnings ,,·ith dried 

tenons at the ends. Boring and fitting the leg tenons dupli­

cates the procedure explained in Chapter 8 on the stick 

\\'incisors. All leg tenons must be fitted to a unif(Jrm depth. 

in this case :2 inches. The scored ring on the base or the 

turned tenons indicates the correct depth. 

Taking Measurements 
for the Stretchers 
\\'hen all four leg tenons are fitted to their tapered mor­

tises. 1·ou can take measurements f()l· the stretcher lengths. 

Set the stool upside d01m on 1·our ,,·orkbench. · l t> m·oid 

conrusion. fill in the measurements f(>r each stretcher on a 

chart like the one sh()\\ n here. 

l 18 inch to the node-to-node measurement. ) This is the 

shoulder-to-shoulder length for the side stretcher. Add :2 
inches for the l-inch-long tenons at each end or the 

stretcher. Then add l inch for some extra bobbin length at 

the ends or the turnings. 

Fill in all the measurements on the chart for both side 

stretchers. Unless you're 1·c ry good or lucky each side 

stretcher 11·ill han· a difTerent length. 

' l o detcnnine the length of' the medial stretcher, measure the 

node-to-node distance across the t11·o front legs and between 

the l\\'0 back legs .. \ ddthese number sets and di1·idc by two. 

This is the shoulder-to-shoulder length for the medial stretcher . 

. \ gain. add l I l () to l 18 inch f(n st ifliwss. then :2 inches for 

tenons. tlwn l inch plus f(>r the extra turning bobbins. 

The final ligures on the right end or the chart arc the m·er­

all lengths or the three turning blanks. Blanks for the side 

Part Shoulder to Plus 1 I 16" Plus two Plus bobbins 

shoulder= to 1/8" = l-inch tenons - 1 "+ = -

Left stretcher 

Right stretcher 

Medial stretcher 

Oetennining the 'houlder-to - ,houlder il'llgth o/ the ,ide 'tretd!a' zt·ith ajiJ!d­

ing 111ft and nten,ion . . I rid I l l fi to 118 inrh. r!t-pnuling on tht t1:!!,htne11 of' 

t/11 Jm'filled tajmallegjoint' in the 11't//. 

Cse a folding carpenter's ruler 11·ith a sliding extens ion to 

measure the distance bet11·een the liunt and rear legs at the 

lo11·n bamboo nodes. Ir >·ou don't han· an extension ruler: 

Use t\1'0 thin sticks that arc about three-fourths the length or 

the distance betiH'l'll the measuring points on the legs. Hold 

tht· ll\'0 sticks togethe1: and then extend a stick until one end 

or each stick contacts a bamboo node or each kg. Transli:r 

the on·rlap or the sticks to a ruler. Record the llll'asuremenl. 

·1·o stifkn the understructure. add l I l G inch to the node­

to-node measurement. If' the legs do not fit tightlY. push 

them apart 11·hile making the measurement. and then add 

stretchers need to be :2 incht·s squa re. \ \ 'ith the m<~or 

diameter of' the medial stretcher at only 1-.J I I G inches, 

this blank should be about 1-1 1:2 inches square. The major 

diameter q/ thr .1tr1'trhm i.1 thl' .lf/ml' 0 .1 !he major diameter qf the 

/eg.1. If' it isn't. n>u must account for the dillt:n·nce in figur­

ing the length or the medial stretcher. 

I i•nnont ll 'inrf.,or-maker Oal'l' ,)(m:rn turning leg .1tretdm:1 

Turning the Stretchers 
Trim the blanks to length . 11·ith square sa11· cuts at both 

ends. Dnm· an :\. on each end and indent the intersec tion 

11·ith an <ml Dra11·knili: the blanks into octagons. 
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F IG. 9 .18 . 
Steps in 
turning 
side 
stretchers 

IV4" 
_L_ 

b 

d 

PARTIN6 TOOL 

~ )1~ ~ ROUGHING 60U6E .__ 

CENTER LINE 

r- 1· + 1"11- ~ALF SHOULDER -----, 
TO S~OULDER 

/Yl2~ 

Be sure to label the ldi and right stretchers. L"sc a rough­
ing gouge to turn one side stretcher blank to the major 
diameter. 1<)/ + inches. To locate the tTilllT ol" the sick 
stretcher on the turning cdindrical blank. measure !"rom 
the ldi: The center is located ll\· adding hall" ol" the 
shoulckr-to-shoulckr distance plus :2 inches I inch li>r the 
drin·-end bobbin and I inch l(>r a tenon . 

Lse the roughing gouge to turn a descending contour on 
both sides ol" the centerline. \\ 'hen the ends ol" the turning 
are about 1-1 I+ inches in diameter. measure li·01n the cen­
terline and pencil in marks indicating the tenon ends and 
tenon shou lders (lig. 9. I Ha). \ \ 'ith a parting tool and 
calipers. cut a :11 +-inch-diameter grom·e at th e shou lders 
and the end ol" the tenons. Turn the stretcher to the shou l­
ckr gromrs lig. 9.1 Hb. The prolik I(Jr these stretchers is 
slight!,· bulbous in the center. 11·ith thin l'ncls that taper 
HT\. graclualk This requires a distinct S-cUIYe beginning 
at the centerline. Then use the parting tool to outline thl· 
tenons at :21 /32-inch diamctn. Turn both ends of both 
side stretchers ,,·ith a similar prolik. 

Turn the tenons to 21/32 inch (lig. 9. 1 He). You can acUust 
this clinwnsion. considering moisture con tent ol" the \HJocl 
C\Tntual shrinkage). the exact diameter ol" the boring tool 
lor the mortises. and Your abilit\ · to be accurate in turning 
tenons ol" a precise diameter. I suggest turning all tenons 
O\Trsizc. 11·ith the expectat ion ol" liling or sand ing them to 
size alier the tenon ends arc kiln dried. Cse the l-inch 
roughing gouge rolled on it s side to peel tenons to the cor­
rect diameter. Then usc the skL·,,· to cut sma ll chamfers at 
the tenon ends and tenon shoulders (l ig, 9.1 Hcl). Turn a 
bamboo node at the cente rline .. \ diamond-point scraper 
can also be used to make these chamkrs and \ '-cuts. If the 
stretcher is dn·. sand it smooth on the lathe. 

Bdore turning the medial stretcher \UU must determine 
the length ol" the center section. The tapering ends on 
either side ol" the section arc a constant -~ inches. Take 
, ·our shoulcler-to-shoulclcr length and subtract H inclll·s. 
The remainder is the length ol" the center section. 

Turning the medial stretcher l(>llows the same basic 
sequence as the sick stn·tchers. There arc t11·o major 
s,,·ellings 1-.1/ I() inches in diameter. The cu1Yes limning 

the ends and center sect ion arc a ll concan·. similar to the 
line lormcd lw a slighth· loosened cable strung bctm.'l'n 
l\nJ horizontal points. 

Sa,,· the turning bobbins oil' the stretchers. DrY the tenons 
until theY turn into an m·al sec tion. 

Boring the Side-Stretcher Mortises 
\\ 'hilc the side-stretcher tenons arc cln·ing. , ·ou'll bore 
stretcher mortises in the legs .1/H inch in diameter and 
1-:)/ I() inch deep b,· one ol" tm> methods I'll describe. 
The lirst method is easiest. but don't usc it il" the tapered 
leg joints arc not !airh- tight. 

Firmly secure the legs in their seat mortises. Be sure that 
the location and grmnh-ring orientation arc correct lor 
each leg. Set the stool top side dom1 on the \\Orkbcnch. 
Sa11· oil' excess tenon ends il" they contact the ,,·orkbcnch . 

The mortises arc centered on the IO\\Tr bamboo nodes (the 
m<uor diameter ol" the legs. ' lo locate the center o l" the 
right li·ont leg. position Your nose on the right rear leg and 
look straight across to the front leg. Eyeball the center. 
then mark the spot 11·ith a pencil. Find and mark stretcher 
centers lor the other legs. 

J'im · >lra(J!.hl arro" thf ifg> to mark the mztn jwinl> on the bamboo nodf>. 

Direct Mortise Boring (Method #1 ) • This method 
b>vasses numeric angles and special boring setups. 
.\ !though \·ou can do this \\·ith a bit brace. it ,,·orks ])l'st 
,,·ith a hand-held. , ·ariable-splTcl dcctric drill. Outlit the 
drill ,,·ith a 5/8-inch bit such as a Stank,· pO\H'rbore and a 
12-inch spade-bit extension. Tape a depth marker on till· 
bit 1-3/ 16 inches !'rom the cutter. 

Rotate the right li·ont leg a ((-,,. degrees. so that the pencil 
mark at the bamboo node appears centered ,,·hen n>u look 
at the leg b,· sighting li·01n a sick or the right rear kg. 
Place the lead or the bit on the n·nttT mark. L se \'OUr !eli 
hand to stcach- the right li·ont kg. H old the drill in n>ur 
right hand. ,,·ith the extension crossing the bamboo node 
or the right rear leg. L si ng a ge ntle trigger action. sta rt b' 
boring perpendicular to the leg at a n·ry s]m,· speed. 

\\ 'hen the drill scats. I<JI\Tr the shali to the correct al 
ment. Bore to the tape depth mark. You may need t• 
boring ch ips about hall\,·a,· into the mortise. Bore th 
other three mortises. 

T he l'a>it'>l ll't!l' to hon· morti,·,.Jiu· thl' >idl' >lrl'lrhl'n i, ll'ilh the ltgJ 
tht' >l'tll. hnl' ~t ·ith a pm, ·nborl' hit and a >landrml paddle-bit ntmric 
l!r boring jii'IJnmlimlar to thf flli>: thm /m, ·o tlu drill 10 that it alig 
thl' bamboo nodi' on !ht' ofi/HIIill' !t:Jf.. 

Indirect Mortise Boring (Method #2) • This rr 
requires a llat plastic protractor ,,·ith a small hole at 
cen ter po int. Find the mortise centers on the lower t 
boo nodes or each leg. Rotate a "designated leg" (tht 
ge tting mo rtises) a nd a "sighting leg" so that the cen1 
marks are 90 degrees to the o rig ina l location. 

L'se a push pin at the centn mark to locate the proo 
o n the side or the designated leg. H old a sharp penc: 
a\\'1 point on the ccntn mark or the sighting leg. Rot 
the protractor so that the straight base is in line with 
center mark on the sight ing leg. Hold the protractor 
position. Take a reading IJ,· looking clmm the center 
dcsig·natcd leg. Fi:>r the chai r in this nample, the ang 
79 dcgnTs. (This ma\· dilkr ll\· sc\Tra l degrees in th( 
you' re making. ) Penci l the reading on the designated 
Repeat this sighting and labding procedure for the 
remaining leg st rctchn mortises. 

Replicate the sight ing angles in a horizontal borings 
at the liunt , ·ise or a ,,·orkbcnch. You can use a slidir 
ben·! gauge. but I preli:r to gauge directly ofT the tra 
cnt plastic protractor. To prnTnt marring. wrap ale; 
pad bct\\Tl'n the leg and , ·isc ja\\·s. The boring bit sh 
han' an extension. ,,·ith a line len·! taped to the shaft 
prekr the s]O\\. speed o!' a bit brace I(Jr this boring. 
by boring perpendicular to the axis at the angled leg. 
to a horizontal position alier the side nicker scores th 
!inc a t the mortise. You must be carel'ul to keep the b 
]n-e ] and directed through the center o(' mass of the 
(You' ll bore the mortises li.Jr the medial stretcher afte. 
you \ ·e litted the side stretchers in place. 



::Is and center section are all concan·. similar to the 

rmed by a slight!\· loosened cable strung bt' l\l·een 

•rizontal points. 

te turning bobbins off the stretchers . On· the tenons 

~ey turn into an 0\·al section. 

ing the Side-Stretcher Mortises 
the ide-stretcher tenons are drying. n)ll'll bore 

ter mortises in the legs 5/8 inch in diametn and 

) inch deep by one of two methods I' ll describe. 
rst method is easiest. but don't use it if the tapered 

nt are not fairly tight. 

r secure the leg in their seat mortises. Be sure that 

:arion and growth-ring orientation are correct for 

~g. et the stool top side dO\m on the \1·orkbench. 

ff excess tenon ends if they contact the \l·orkbench. 

1onises are centered on the lo\\·er bamboo nodes (the 

diameter) of the legs. To locate the center of the 

ront leg. position your nose on the right rear leg and 

raight across to the front leg. E\·eball the center. 

£lark the spot with a pencil. Find and mark stretcher 

for the other legs. 

aight across the leg> lo mark !he Wiler poin/.1 on the bamboo nodt'l. 

t Mortise Boring (Method #1 ) • This method 

es numeric angles and spec ial boring setups. 

tgh you can do this \\'ith a bit brace. it \\·orks best 

hand-held, \·ariable-speed electric drill. Outfit the 

ith a 5/8-inch bit such as a StanleY po\1·erbon· and a 

h spade-bit extension. Tape a depth marker on the 

I 16 inches from the cutter. 

· the right front leg a fi.'ll degrees. so that the pencil 

H the bamboo node appears centered 11·hen \·ou look 

leg b\· sighting fi·om a side ol" the rig·ht rear kg. 

:he lead of the bit on the cemer mark . L"sc HJur kit 

o stead\· the right fi·ont leg. H old the drill in \Our 

.and. 11·ith the extension crossing the bamboo nock 

right rear leg. L"sing a gentle trigger action . start b\· 

perpendicular to the kg at a \Tn· sl011· speed. 

\\"hen the drill seats. lower the shaft to the correct align­

ntent. Bore to the tape depth mark. You may need to clear 

boring chips about halfi,·ay into the mortise. Bore the 

other three mortises. 

The m.,ifiiH'f!l' /o bore morli~t• ,jiJr !he ,idl' ,fre/(hm ;, z,·ith the ll'g,ji/1('(1/o 

the 1ffll. here ~t·ilh a jJmt·nbore hiland a 1/andard jwddle-bilt'\lt'lllion . Star/ 

l!l' boring jll'ljimdimlar /o tlw r11i1: lhm lo~t ·a lht• drill 10 /hal ilalij;n' ~t·ith 

the bamboo node on !he ojJjn!lill' It :~;. 

Indirect Mortise Boring (Method #2) • This method 

requires a f1at plastic protractor \l·ith a small hole at the 

center point. Find the mortise centns on the lo\\·n bam­

boo nodes of each leg. Rotate a "designated leg" (the kg 

getting mortises) and a "sighting leg .. so that the centtT 

marks arc 90 degrees to the original location. 

L se a push pin at the centtT mark to locate the protractor 

on the side of the designated leg. Hold a sharp pencil or 

<lll'l point on the ccntn mark of the sighting leg. Rotate 

the protractor so that the straight base is in lim· \\·ith the 

center mark on the sighting kg. Hold the protractor in this 

position . Take a reading b\ looking dom1 the centn of the 

designated leg. For the chair in this example. the angle \\·as 

79 degrees. (This may dilli:r b\· snTral degrees in the chair 

you're making.) Pencil the reading on the designated kg. 

Repeat this sighting and labeling procedure f(Jr the 

remaining leg stretcher mortises. 

Replicate the sighting angles in a horizontal boring setup 

at the fiunt \·ise of a \1·orkbench. You can use a sliding 

ben'! gauge. but I prd(·r to gauge directly off the transpar­

ent plastic protractor. To ptTn' nt marring. \ITap a leathn 

pad bet\H'en the leg and \·ise jm,·s. The boring bit should 

han' an extension. \l·ith a line le\·el taped to the shalt. I 

prefer the siO\,. speed or a bit brace for this boring. Start 

1)\ boring perpendicular to the axis at the angled leg. Shil"t 

to a horizontal position after the side nicker scores the out­

line at the mortise. You must be earcfi.tl to keep the bit 

InTI and directed through the cemcr or mass ol" the leg. 

You'll bore the mortises for the medial stretcher alter 

mu \T litted the side stretchers in place. 

Shooting lhl' anglt hr aligning lhr ha11' of' a jno/ra(/or H'ilh bamboo norlfl of' 

jHIIrl'(lleg' morli11' 111t/hod #:l . . \ iJ/t' ihl' li:!',hling j1i11 on lheji-onl lfg. 

Rl'jilimling lht anglt hr !Ill/Jig lhr It:!'. in a hm(h till'. /1'!1/htr jwdding in !he 

i 'iHjfll l ·., Jnl'i'l'nl' marrinp, lhr turning. 

8oring !he morli.11' r1.1ing 11 ln•fl allarhed /o !he hit nli'!l.lion 
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Fitting the Side Stretchers 
Fit the side-stretcher teno ns in the leg mortises 11·hen th e 
stre tcher tenons hm-c dried in to a n 01·a l sec tion . Orient the 
side stre tche rs 11·ith the g r01nh rings perpendicular to the 
legs (fig. 9.1 9). In this position. th e growth rings fo rm 
onion rings (mirrored cathedrals) 11·hen 1-o u 1·ie11" th e 
stre tchers fi·om th e bo ttom of the stoo l. Pencil fi·ont and 
rear designa tio ns on bo th side stre tchers a nd o rientation 
tick ma rks on th e pa ired pa rts to help ass ure correct pos i­
tioning during fittin g a nd g lue up. 

FIG. 9 .1 9. Grain orientat ion 
for the bow-back seat , 
legs, and stre tchers 

Bring onTsizc tenons to size 11·ith a file o r strip o f sandpa­
pe r. ta king ca re to mu id ""pencil po inting·· m a king th e 
lead o f th e teno n too sm a l111·hile I'Cl U co ncentrate on o·e t-

. "' 
ting the sho ulder to fit. Stretcher tenons should be snug. 
but not HTI' tight. .-\s ~·o u fit each teno n to its des igna ted 
leg m ortise, pa1· a ttention to co rrect g r01nh-ring orienta­
tio n. (Undersized tenons arc disc ussed in Chapter 6 on 
post -a nd-rung co nstruct ion. ) 

Boring the Medial Stretcher 
Mortises and Fitting 
the Medial Stretcher 
\\ 'hen yo u \ -c fitt ed the side stre tchers. bo re mortises fo r 
the media l stre tcher tenons. Loca te a nd m a rk the centers 
for the mortises bl' e1eballing fi·om one side stre tcher to 
th e o th e r. 

Fo r direc t m ortising (me thod #I ). t11·ist o ne side stretcher 
slightk so tha t 1-ou can bo re thro ugh the center o f m ass 
using a bo ring bit 11·ith a n extensio n. Hold the elec tric drill 
on'r the ce nter o f th e oppos ite side stretcher. ~l ortises fo r 
the media l stre tcher a re a lso 3/H inch in diameter and 
1-3/ 16 inches deep. 

For indirect m ortising me th od # '2 . place the scat 11·ith 
fitt ed legs a nd side stretchers top side d01m on the II'Ork­
bcnch. Se t a ruler across the nodes of bo th side stretchers. 
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Tht• diri'C!methodfor boring the medial ,fretrhn mo1li.,e, in !hi' 1ide 1/rflrhrn. 
Rota/i• the truget lfre!dier ,/i~ht!r. 10 that thr rt•n/n mark al~~n.' ll'ith !ht· 
11/J/N'I" /angmt of' the ~~~hting 1/rflrhn 

1-i'nding ihl' angle., .for bonng medial 1fretdm· morti.1e., t1.1ing method #2. 1(il;t• 
anglnjimn both ,/de 1fretrhm: tlu:r (()11/d di[/h: 

Pos itio n a plas tic pro trac to r aga inst the ruler a nd en ·ball 
the center line o f' th e side stretchers. T a ke separate mea­
surTments lo r each side stretchn. Reco rd th e a ng le on 
each stretcher. 

Replica te the bo ring setup m u used lo r th e side stretchers. 
Custom fit media l-stretcher tenons to th e side-stre tcher 
m ortises. 

Test Assembly of the Stool 
You're !1011' ready to test lit the entire a ssembled stoo l. I·o r 
yo ur m1·n info rma tion. chec k the leg a nd stretcher ang les 
aga inst the spec ifications in th e side- a nd li·ont-1·in1· p ro­
jenio ns lo r the cha ir ligs. 9.'2 a nd 9 .:3 . Do n't be a la rm ed 
if' Hlu find dillc rences 1·ari a tions are common in hand­
m ade cha irs o f' this romplcxit1·. You're looking for a ""sore 
thumb"" a leg th a t sticks o ut badly. a component in the 
\\To ng loca tion. a \\Tong axial ro ta tion . \\ 'hen th e chair is 
assembled and linished. m ost irregularities 11ill disappea r 
o r be discernible onh- bY a nothn chairmaker. 

r \\'hen enTI·thing fit s a nd looks good. go OI"Cr e1·er;· ~ 
be sure th a t there a rc la bels and tick marks indicatin 
exact pos ition of each piece. Dra11· a ring around th< 

o f' each exposed k g tenon on the top side of the sea 
lines across the ends of the k g tenons to indicate th< 
tation or the S<l\1' kerfs f(Jr the k g-tenon \\·edges (fig. 

Disassemble the undercarriage. S;m kerfs fo r the w< 
the leg tenons. extending them about I inch below 1 

rings drm,·n a t the base o f tht· extended tenons. 

Reasse mble the undercarriage. 

Gluing Up 
Clear yo ur 11·o rkbench a nd 1·o ur mind before begim 
g lue up o f' the \\'incisor stool. Eac h pa rt must be in 
right place. 11·ith propn orientation. 

The tool s a nd supplies nnt'll need a n · 

• \\ 'hitt' glue o r liquid hide g lue 

• Clue brush o ld toothbrush o r ac id brush) 

• \\ 'a ter in conta iner 

• Clean 11·hitc rag 

• :\ Ia iit'! 

• H am mer (6 to I :-l oz. ) 

• \\'edges 

• Shop knik (a Sll'edish sloyd knift.· is perfect) 

l·oi!OI,·ing 1111' step-b1·-step \\ 'incisor glue-up procedufl 
seem tedious. but I "O LII ' prudence ,,·ill pay ofT. You'll st 
ll'ith the drY-assembled stool se t top side dmm on the 
bench, then break dmm and glue one joint at a time. 
11·a1· you maintain complete control o f the process. \\ 
o nly one j o int is apart there is almost no chance that 
put something together in the \\TOng place or positim 

Gluing up!ht• ll 'inr/1/Jr ,fool hr di'a"nnh!ing. gluing. and reassembl 
joint at a timr m/1. rour rhanrr' of' ll((idmtal!r grlling a romponent 1 

nnmg piau· or jl111ition. 



•ct method for bon'ng the medial 1/relcher morli.1e1 in lht 1irl1' 1/rfl(ht•n. 

lze target stretcher slight(r. so !hal/he (f/1/er mark 11l(~;w n·ith lht 

ngent qf the sighting stretcher. 

the angles for boring medial 1/re/dirr morli.1e.1 llling mflhod #:!. Trike 

om both side sire/chen: th~r ,.ould dijjfl: 

•n a plas tic pro tractor aga inst the ruler and cn·ball 

:Her line of the side stretchers. Take separate mea­

~nts for each side stretche r. Reco rd th e ano·le on ,.., 
tretcher. 

a te the boring setup , ·ou used fo r th e side stretchns. 

n fit media l-st retcher tenons to the sidc-strc tchn 

es. 

: Assembly of the Stool 
n011· ready to test fit th e entire assembled stoo l. Fo r 

\l·n information. check the leg and stret cher angles 

t the specifications in the side- a nd fi·onH·ie\\· pro-

s fo r the cha ir figs. 9 .:2 and 9 .3. Do n't be ala rnw cl 

find d iffere nces 1·a ria tions arc common in ha ncl­

: ha irs of this complexitY. You're looking fc> r a "so re 

.. a leg tha t sticks out baclk a component in the 

location. a \\To ng axia l rota tion. \\ 'hen th e chair is 

>led and finished. mos t irregulariti es " ·ill disappea r 

liscer ni ble onh- bY a nother chairmaker. 

\\ 'hen enT\·thing fits and looks good. go onT cn ·n · j o im to 

be sure that there a rc labels a nd tick marks indicating the 

exact position of each piece. Dra\\· a ring a round the base 

of each exposed leg tenon on the top side of the scat. Dra\\· 

lines across the ends o f the leg tenons to indicate the o rien­

tation of the sm,· kerfs f(> r the leg-tenon 11-edges (fig. ~1.19) . 

Disassemble the undercarriage. Sa,,· kerfs for the IH'clges in 

the leg tenons. extending them a bout I inch belo\\' the 

rings dra,,·n at the base o f the extcnclccl ten ons. 

Reassemble the undncarriage. 

Gluing Up 
Clear 1·o ur 11·o rkbcn ch and Yo ur mind befo re beo·inniiw . . ~ ~ 

glue up o f th e \\ 'inciso r stoo l. Each part must be in th e 

right place. ,,·ith propn orientat ion. 

T he tools and supplies yo u 'II need arc 

• \\ 'hitc glue o r liquid hide glue) 

• Glue brush o ld too thbrush o r ac id brush 

• \ \ 'a ter in conta iner 

• Clean ,,·hite rag 

• .\ lallet 

• Hammer (6 to 13 oz.) 

• \\ 'edges 

• Shop knik (a s,,·edish sloYd knife is perkct ) 

Fo llm,·ing my step-by-step \\ 'incisor glue-up procedure may 

seem tedious. but your prudence ,,·ill pay o fT You 'II start 

,,·ith the drY-assembled stool set top side dmm on th e " ·o rk­

bcnch. then break clmm a nd glue one j o im a t a time. This 

,,·ay you ma imain complete comrol of the process. \\'hen 

onh- one joim is apart there is a lmost no chance that yOLdl 

put something together in the 11-rong place or position. 

( ,'filing up the l l 'ind1or 1/ooll!r rli1a1 11'111bling. gluing. 11nrl rt'll.llembling one 
join/11111 lime m/1 rour (hllll(t'l of' ll((idmillllr gtlling 11 (011/fiOnl'nl in lht 

lt'l'ong Jillli'l' or po,ilion. 

Sta rt b1· remm·ing the entire leg/stretcher asscmbh- as a 

single unit from the bo ttom of the seat. To loosen the 

asse mbh-. 1·ou may han· to ha mmer o n the exposed leg 

tenons on the upper side of the scat. Pull a part o ne 

media l/side-stre tcher jo int. Apply g lue to th e mortise a nd 

tenon fo r this joim, then reassemble it. The g lue " ·ill ma ke 

the jo int kcl looser. Refit the entire leg/stretche r assembly 

to the chair scat. Tap the bottoms of the legs " ·ith a ha m­

mer. ma king sure tha t cn·rything is bac k in place. Usc a 

clamp rag to clea n up a ny glue squeczeout a round the joint. 

'\o" · rt·mon · the entire k g/stretcher asse mblY again . Pull 

apart th e othn medial /s ide stretcher j o int. Glue and 

reassemble the entire underca rriage assemblY. Be sure to 

clean up glue on the surbce befo re continuing. 

Continue b1· incli,·idualk disassembling. gluing. a nd 

reassembling the fo ur side-stre tcher / leg joints. Fitting the 

entire undercarriage home into the scat mortises assures 

that the many compo und-angle j o ints arc at th eir co rrec t 

o rientation . Glue squeezcoul is cleaned up as it happens. 

You can lean · the job at a ny stage in the process. If the 

phone rings. no problem. 

\\ 'hen a ll six stre tcher j o ints are g lued. r-emon· the 

leg/stretcher unit f(> r th e last time. Brush glue into the 

cha ir-sea l mortises and onto th e leg ten ons. L sc a fin ge r or 

a g lue brush to get glue into the sides of the tenOtl-\l·edgc 

kerfs. Rcassemblt·. Drin· the leg j o ints tight " ·irh a mallet 

or hammer. 

T urn the stoo l right side up to driH· \\Tdgcs into the leg 

tenons .. \ pph- a little g lue to th e sides o r a \\Tclge. Be SUIT 

tha t each k g contacts th e fl oor " ·hen 1·o u hammer in its 

\\Tdge. 

.-\ cljust the pla ne o r tht• scat and trim the bo ttoms of the 

legs. T he he ight a nd slope of the seat " ·ill afltT l ho" · you 

slouch the bo\\'. T he plans sho" · a 11-pical bo" · slouch. Fo r a 

" ·o rk o r dining chai 1 ~ yo u maY \\·ant 1·crY minimal scat slope 

( I I+ inch) a nd a rath er straight back, perhaps 98 degrees. 

Bo\\' slouch can be increased up to I 05 degrees fo r a l oa f~ 

ing cha ir. o r if you like to lean bac k " ·hen soc ia lizing: then 

gi, ·e the seat m ore slope, I /2 to 3/ + inch . The scat slope is 

measured a t the peak of th e pommel and th e back of th e 

spindle deck. Trim the pro truding tenons a nd " -edges. 

(! disc uss these steps in Chapter 8 on th e stick \\'incisor. 

FiniNG THE Bow AND 

AssEMBLING THE BAcK SuPPORT 

Fitting th e bo" · is a n exacting procedure. You must ream 

th e mortises fo lkm·ing the sighting line a nd the res ulta nt 

angle. custom fit the bo" · tenons to each mortise. a nd 

ma ke final decisions on back slouch a nd symmctn· o f the 

bo" · (from a fi ·om or top 1·ie" ). 

:\t this stage. bo\\' tenons arc ro ugh and octago nal in sec­

tion . Round the bo\\' " ·irh a spokeshm-c and sandpape r. 
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C se a spokes han· to shape the tapered bll\\' tenons. match­
ing the taper to the enclosed ang-le or nlur reamer. 

Reaming the Bow Mortises 
It ·s H'IY usdi.tl to han· a dumtm· bll\\' end I(Jr test lilting and 
during initial reaming or the mortises .. \ t \'OUr lathe. turn a 
straight 3/-J.-inch cdinckr H to I 0 inches long. Then taper 
one end. matching the enclosed angk or nJur reamer. 

Transli.T the bo\\ sighting line li·mn the chair plan to the 
chair scat. If the chair ,,·ill be painwcl . \Ull can drm,· this line 
right across the scat. OthlT\\·ise. lm· a -;trip of masking tape 
on the scat and dnl\\· the line on the tape. For I 02-ckgt\T 
bo\\· slouch at the ccmcr spindk. adjust a sliding ben·l gauge 
to 2-J. degrees fi ·om nTtical. Place the try square at a right 
angle to the sighting line somndwn· on the spindle deck. 

Begin reaming " ·ith a light. careful touch. follo\\ ·ing the 
directions for reaming tapered kg joints. L'sc the dummy 
bo\\· end to check the reaming ag·ainst the sighting line and 
resultant angle . S\\itch to testing \\·ith the actual bo\\· 
teno ns \\·hen the reamed monist's are about .)/H inch in 
diameter. Yo u'll need to customize the tenon and the mor­
tise. :. lark up the inside or the mortises \\'ith pencil lead. 
Test fit indi,·idual bm,· tenons and the pair or tenons 
together. \ \ 'iggle the bll\\. to get pencil marks on the tenons 
\\·hen , ·ou'rc testing a joint. 

\ \ 'hile fitting the bo,,· tenons. also monitor the fi ·om and top 
pcrspcctin·s of the bll\\'. \\·hich shou(d be S\'lllllll'lrica( fi-om 
either , ·ic\\· .. \1\\·m·s lit the bo\\· tenons in their proper mor­
tises. Don't flip the bll\\; rtTtTsing fi ·ont and back positions. 

C se a ca rpenter's li·aming squan· to check the bo\\· slouch 
a ngle the OHThang distance li·om the !Jack of the sea t !O 

the back or the bO\\' fig. 9.20. If the back spindle slouches 
at I 0 I degrees. the onThang should measure 3 inches. 
assuming the top or the bm\ is 21-l /2 inches abm-e the 
center spindle mortise. On a chair or this back height. 
2-1/2 to 3-l/2 inches slouch is common.) You're finished 
\\·hen the small end of the bm\· tt•nons begin !0 protrude 
through the bol!om of the scat lllOrtiscs. 

FtG. 9.20. Back slouch measured 
with a carpenter's framing square 

CENTER 

~ 
SIGHT 

LINE 

Boring Spindle Mortises 
in the Bow 
\\'ith the bll\\. in place. You atT read,· to bore bo\\· montscs 
I(Jr the small ends of the spindks. These are through mor­
tises . .)/ 16 inch in diameter. bored \\·ith the bll\\. in place. 
This is the last reallY chalknging slt'p in making this chair. 

The tools \Uu·ll need arc 

• Bit brace 

• .)/ 16-inch auger bit 

• 12-inch ruler 

• Hand-held ckctric drill optional 

• T\\ ist bits I /H . V I 6. I I L .) / I() inch: optional 

If the deck mortises still require boring. Hlu ' ll also need a 
I /2 -inch pm,Trborc bit and an I H-inch paddle-bit l'Xtt·n­
ston liSt' the seat plan lO locate the Centers or these mor­
tist·s but don't bore them H'l. 

' [()bore the bo\\· mortises. stan by locating the bm,·'s lTn­
llT. Place a carpemer·s fi ·aming square across the back of 

Rdomting !Itt• rmtn o/ tltr bo;, · ajinjittiug tltr bmt · /moll.> to tltrir >fill uwr­
fi,n. lriu m11 1111' ajiwuing 11/llftrl' jJ!at'l'd at tltr bark o/ tltr 'fu·udlr di'Ck. but 
tlti, lt'ttilborml 'lfilalr. ~t·ltidt '/}(till !Itt 1/'a/ at !Itt boll', , ;, j1robablr hl'ltn 

the spindle ckck. \\·ith the corner or the square m·e 
center spindk mortise. b ·cball li·mn the square arn 
the hm,·. and penc il mark this alignment. Then flip 
sq uare around and do tht· sa me \\·ith the sq uare in 
ror position. The cn·ballcd ccntcrlincs should ran a 
HT\' ncar the same place \'Oll may han· to co mpr­
lll'l\\'l'l'll ll\'0 marks. Place a spindk at this location 
t'xaminc the iJm,· li·mn a front , ·ic\\·. 

Your immediate objectin· is to bore the n·mcr mort 
tlw IJm,· ami. if nen·ssan; tin· scat deck. in order to 

l'l'llll'l' spindle to the chair scat and the b<)\\·. This \\·i 
lizc tin· he)\\· \\·hik nJu bore tlw remaining mortises. 
tt·mporarik stabilize the bo\\·. ~uu'll prop it up ,,·ith . 
1'01\. stick. The assembk is secured IJ,· pulling the bo· 
do,,·n\\'ard \\·ith l\\·inc. Sa\\· a stick that's about I 1-J. i 
shortn tha11 the distance fi·mn the deck to the bottot 
the bm,·. Fit the stick slightk to the side or the cente. 
mortise and Cl'tlllT of' the bm,·. If' the stick is too sho 

8oriug I hi' .!I I 6-indt morti.,r.fin· thr mtln 'fiint!lr. Hold the bow s/e, 
WI'IZ£;ing a ,firk hrllt 'l't'll thr ll'ftl and hm, · and 1!1' /~t·im that pulls the 
dmt'lllt'fltd agai11.1/ !Itt• .1/irk. I hr rindn hlod.- jml'nt!l thr rhair from 1 



ring Spindle Mortises 
the Bow 
1 the bo\1· in place. 1u u arc read>· to bore bo \1· mortises 

:-te small ends o r the sp indles. These arc through mor-

51 16 inch in diameter. bored \1 ith the bo\1· in place. 

is the last realh- challenging step in making this chair. 

tools you'll need are 

• Bit brace 

• 51 16-inch auger bit 

• 12-inch ruler 

• Hand-held electric drill optional 

• T\\·ist bits (118. 31 16. II+. 51!() inch: optional 

e deck mortises still require boring. mu'll also need a 

inch powerbore bit and an 18-inch paddle-bit l'Xtt·n­

- use the seat plan to locate the centers of these mor­

but don't bore them w·t. 

10re the bo\1· mortises. start b1· locating the b<)ll··s <Tn­

>Iace a carpenter's framing squa re across the back of 

ling the cmler 1!/ the bozt · ajinjitting the bOlt' 11'110111 to their 1ml mor­

'ou can 11\f ajimning 'ifllflll' jJ/acnl at thr back o{ thr '/Jindlr r/('(k. but 
71/hoard 'ifllflrl'. lt'hirh lj)(ln' thl' 11'al at thl' hmt·,. i' prohahlr hl'lln: 

the spindle deck. ll'ith the co rner of the square OHT the 

center spindle mortise. En·ba ll fi·01n the sq uare arm up to 

the bo\1·. and pencil mark this alignment. Then flip the 

square around and do the same 11·ith the square in a mir­

ror position. The n ·eballt-d ccnterlincs should (;til at or 

nTy ncar the same place 1·ou ma1· han· to compromise 

bl'tiWTn t\\·o marks. Place a spi ndle at this location and 

examine the bo\1· fi·om a li·ont 1·ic\\·. 

Your immediate objcctin· is to bore the centn morttse in 

the bo\1· and. if m·n·ssatY. the st·at deck. in order to lit the 

cclller spindle to the chair scat and the bo\1·. This \\·ill stabi­

lize the bo\1· \\·hill' lUll bon· the remaining mortises. To 

temporarih- stabilize the b<JII·. nJLt.ll prop it up \\·ith a nar­

ro\1· stick. The asscmbh- is secured b1· pulling the bo\1· 

dmum·ard \\·ith t\\·inc. Sa\\· a stick that\ about I I+ inch 

shorter than the distance fi·Oin the deck to the bottom or 

the bo\1. Fit the st ick sl ighth- to the side of the center scat 

mortise and CClll\'r or the bo\1·. I r the stick is too short. hold 

'.· ·. ' 
~ . 

8 nn'ng the .!I /6-inrlz morti.,ejiJr the cmler 'Jiindle. Hold the hm<' ,fmr[r 1!1' 

l t 'erz~;ing a 1!11-k helll'l'm tht 1ml and holt' and hr fll·ine that pu//., tlu• bmt · 
dm<'lllt'arrl agai11.1t tht ,fick. '/ ht ci/1(/er h/od.- Jmrnzf., thl' dwirjimn 1noring 

it in place \\·ith a natTo\1· \\Tclge. Tie one end or the t\\·ine 

to a sick strnchcr. loop it t\\·ice around the top of' the bo\1·. 

and tic the endtighth- to the opposite side stretcher. 

Pencil a nTtical line fium the center point across the top of' 

the bo\1·. Look do\\·n onto the top of the bo\\', bringing the 

bo\1· centerline into 1·isua l alignment \\·ith the center spin­

dle mortise on the scat. h um this 1·ie\\-point , pencil a line 

Oil the top of the b0\1' that Crosses the ITrticaf CClllerfine. 

This cross line is 1·isualk ccntnTd on the \\·idth of' the bo\1·. 

Indent tht· intnscction \\'ith an <1111 

Bore the bo\1· mortises \\·ith a bit brace and an ordinan· 

.11 16-inch auger bit. You can also usc a hand-hl'lcl clenric 

drill. m1· choice f(Jr the outer spindles. \\·hich arc bored at a 

steep angle almost into end grain. Secure the chair in place 

\\·ith a hem'\' \\Tight on top of' a blanket or board set on the 

chair sca t a c inder block 1wrks nicek It 's useful to ha\'l' 

some help 11·hik boring till' spinclk mortises in the b<lll·. 

Stand dircnh-behind the b<lll·. \\ 'ith the auger point on 

the boring center. look straight dmu1 the auger shali to the 

center mortise .. \ djust alignment I eli and right. Your 

helper stands to the side and ust·s a straightedge to l·isualh­

al ign the brace bit \\·ith the correct spindle mortise on the 

scat. Lacking a helper, mu judge f(liT and ali alignment bY 

shifiing your , ·inqJoint perpendicular to the lefi and right 

a lignment. 

Start boring tht· lTntn bo\1· mortise. Pause se\'l-ral times to 

check al ignment in both planes. \\ 'ith an auger bit. nJu 

can let go of' the brace and check alignment once the lead 

sere\\· is anchon·d in tlw ho\1·. Stop 11·hcn the bit-brace 

handle is ccntnt·d ahol'l' the boring. \l akt· alignnll'lll 

adjustml'tlls. and continue boring until the augn lead 

begins to protrude through the bottom of' the bo\1·. 

Remm·l· the boll' fi·om tht· st·at and secure it upsick clomt 

in a 1·isc: back bore the lTlltlT mortise. Remember that the 

angle lor back boring is of!Sn li'Oill the plane or the bent 

bo\1·. (Estimating till' angle is adequate. ) 

Replace the b0\1' in the scat to check the aim or the spin­

elk boring. l .ook straight through the mortise to tlw chair 

scat. ObscnT the alignment of' the bored hole in rl'lation­

ship to the lTllllT spindle mortise location on the seat. 

lclcalh-. \'OU \\ 'ill see tlmT l'OlllTlllric rings: The top or the 

bo\1· mortise. tiH· bottont of the bo\1· mortise, and the cen­

ter seat mortise. If' the rings arc not conn' tllrir. locate the 

point on the scat 1dwrc the bo\1· rings arc directed. Cse a 

rat-tail rasp to reshape tht· bottom of' the bo\1· mortise 

until you can set' the three rings in a concentric arrange­

ment. .\ \·o iclenlarging tht• top of the bo11· mortise. 

I r \ 'OU hm·en't \ 'l't bored the spindle mortises in the deck. 

do the n·mn deck mortise ill)\\: lip the paclclle-bit exten­

sion up through the bo\1· mortise. Then attach the I 12-
inch po\\·crborc bit to the lo\\·cr end of' the extension, a nd 

mur drill to the chuck encl. Bore the mortise I inch deep. 

Cse this procedure for the other deck mortises, once 

1·ou'n· finished the remaining bo\1· mortises. 
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Placing the Spindles 
It's time to look through your collection or dn spindles. 

elect the nine best. assign each a place on the back b<)\\·. 

and label them I through 9. Pencil corresponding numbers 

beside the spindle mortises on the scat. Some spindles ma1· 

hm·e become slightlY cu1Yed during dn·ing. You can cor­

rect the CUITature b1· bending the sp indle into an opposite 

cun·e using 1·our thigh as a bending form. Then straighten 

the spindle IJ\ making am· other adjustments. The cor­

rected spindle 11·ill sta~· straight \\'hen it's fitted to the chair. 

Hold the middle spindle #.) at the center position on the 

chair. Pencil a cross mark 1/ + inch abon· the top or the 

bOll' to mark the approximate bottom or the .) / 1 (}-inch­

diameter tenon aficr 1·ou'n, fitted the spindle to the l-inch­

deep deck mortise. Pencil another cross mark 1-1 /'2 inches 

abow the first. Sal\' orr an~ · extra II'OOd abOIT this second 

mark .. \t this point. the sp indle shou ld be about I inch 

on'r its final length. 

\l ake a sizing gauge for sizing the drY spindles see fig. 

9.'21 . The spindles arc spokcshal'l·d I 7/3'2 inch in dianw­

ter fi·om the base to the beginning or the taper. Sha1·e the 

end or the taper 11 /3'2 inch in diameter. Don't be intimi­

dated bl' these dimensions. Since standard auger bits arc 

made 1/6+ inch larger than their nominal size. a 1/'2-inch 

#H) auger bit is actual!~- :'33/ ()+ inch in diameter. These 

spindle-; are quite thin: take care not to undersize them. 

It 's fine to shape them 11ith a slight bulgL· at their 

midlength. Finish spindles 11·ith a spokeshan' and sandpa­

per. or the special!~- designed spind le scraper described in 

Chapter '2. 

F IG. 9.21 . 
Dry-spindle 
sizing gauge cg !'.<"HOLE 

- '%2 " SQ NOTCH '/3:{ SQ NOTCH 
~ 

File or sand the spind le tenons to fit the test gauge. Smear 

pencil graphite inside tlw test holes to find out 1dwre the 

tenons arc too tight. File or 11·hillk sma ll chamkrs 011 both 

tenon ends. 

Remon' the bm1· ii·om the chair. Fit till' center spindle to the 

deck mortise. then Im,·er the bo11· Ol'lT the spindle tenon. If" 

enTYthing fits correnk 1·o u 11·ill get both bo11· tenons fi.dh· 

into their mortises. Be firm. but not f()rcdi.d. If" the b011· 

tenons do not seat fi.dk, I'OU need tO locate the points of" 

resistance on the tenons. Disassemble. file or sa nd the tenons 

as required. then retest. You may hm·e to run through st'l'eral 

test fittings bdore getting the spindle and bo11· tenons fi.dk 

seated. Be patient. especia lly litting this ccmral spindle. You 

11·am a snug fit here. \\'hen ~ ·ou'rc dealing 11·ith close toler­

ances. a k11· strokes 11·ith a lik can transl()rm an onTsizc 

tenon to one that has a slopp1· fit in its mortise. 

.\ ssemble the bm1· and sp indle. If" the bo11 sti ll11 obbles ll 

shouldn't relit the compression stick and the t11·ine pull­

dmm to the side stretchers.) Penc il spacing lines lor the 
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remaining spindles using 

the spindle spacing in lig­

UIT 9.'2'2. C:arcii.dl\· t'\l'­

ball and pencil cross lines 

on the top or the bOll'. 

You 11·am to bore 

through the CC'IllC'r of" 

mass or the bOll' stra ight 

clOII·n tO the center of" the 

spindle-deck mortises. 

lnclclll each boring 

center 11·ith an <llll 

Boring the 

F IG. 9.22. Upper spindle mortise 
spacing 

Remaining Bow Mortises 
Bore the remaining bm1· mortises in pairs. beginning 11·ith 

the spindles nearest to the ccntn. The next I()Lir borings 

mortises #3. #+. #6, #7 arc made exactll- like the center 

IJI'ginning ihf morliv.1 on ihf 1IOj)f(/ par/ of' the boll' ~~· bo1ing pnpmdimlar 
/o lht• /angml. Tht• holt' i.1 111!1<' hl'lrl 1/mr{r Zl'ilh the .filled emil'!' 1j1inrllt• in 

po1ilion .. \ r1/e ihl' anliqur - ~/111/fim/ braa. 

. ljin l(()l'ing lhr .1111/(ll'l'. ro/alt' lht bract' 10 thai lht hit al(!',ll.l zt·ith lht /(//gr/ 

IIIOI'Ii11' 011 iht 1t't1/. 'fim1 lht bmcl' conlinua/fr lt·hilt'J'OII 1/11ji ihl' 1111glt. 

l ·1ing a 1/andard augrr hit. _rou can If! go o/ !hi' brace lo check a/~ 

.Jimn a 11& i'iflt '. Placing ajlal I< 'tlllll'r Oi'l'l' tin /(//gt'/ morliJe e/imir. 
Jiollihili!J' o/ aiming allht' I<'I'OIIg j}()inl. 

spindle mortise. Be sure to stop boring 1d1t'n the au! 

lead pokes through the bottom or the bOll'. Don't b.: 

bore until you'n· bored th e fi.dl set. 

At bo 11· mortisL·s #'2 and #H. the mortise enters at a 

nounced CUIYe. Start boring these mortises 11·ith the 

perpendicular to the surl;l(T or the boll·. Sll·ing the I 

a lignment afin the sick nickers of" the auger bit SCOI 

perimeter or the mortise. 

l\ lon ises #I and #9 are the most diflicult. .\t this stt 

bo\\' angle you arc boring into end grain at about+.: 

degrees. In this situation 1·o u must take special caret 

the auger bit fi·01n 11·andcring and fi"Om busting out I 

o n the bottom of the bm,·. as the side nicker may coJ 

thro ug h the undnside belore the lead point. You ca1 

a n auger bit. follm,·ing the start ing technique for mo 

#2 and #H. On a chair 11·ith a tail brace. 1·ou could l 

m ortises #I and #9 fi·om bclm,·. making blind morti: 

that don't come through the top or the boll·. 

For boring mortises #I and #9. I recommend using 

a lterna tin' technique that I rail the "chicken method 

Stan boring 11·ith a hand-held electric drill and a stai 

! /H- inch t11·ist bit. The drill must halT a sensiti1·e l'ai 

speed trigger. so \'l)U can bore nTI' cardi.dh-. As with 



ning spindles using 

oindle spacing in fig-

22. Care ful~\- en ·­

nd pencil cross lines 

e top of the bow. 

vant to bore 

gh the center of 

of the bm1· straight 

. to the cemer of the 

le-deck mortises. 

1t each boring 
r 11·ith an a1d . 

ring the 

F IG. 9.22. Upper spindle mortise 

spacing 

maining Bow Mortises 
the remaining bo11· mortises in pairs. beginning 11·ith 

pindles nearest to the center. The next f(Jur borings 

rises # 3, #-+, #6, #7 arc made exactly like the center 

qing the mortises on the sloped jJart qf the bou· ~r boring /JO/Ifllrlimlar 

tangent. T he bo · is 11ou· held steaqr zl'ith the j ittrd m 1trr >jnndlr in 

on • • \ ole the antique Sprfford brarr. 

1w n.ng the >urfarr. rotatr thr hml"f 10 that tht hit alz~;n' zo·ith thr truget 
e 011 thr ,mf. Tt1r11 tht hmrr rontinuallr !l'hilr_ 1'011 ,fuji thr anglt. 

l ·,i11g a 1la11dard augn hit. _rou mn let goo/ tht' hml"f to rhnk ah:~;nmmt 

_ji-11111 a .11dr tim ·. P/ru·ing ajlat ,,-a,/u,- orrr thr hugrt morti1 f diminaft , thr 

f!O II Ibili!r qf aiming at thr ll'mng j){)int. 

spindle mortise. Be sure to stop boring 1l"lll'n the auger 

lead pokes through the bottom of the bo11·. Don't back 

bore until you \ ·e bored the fi.tll set. 

:\ t bo11· mortises #'2 and #8. the mortise enters at a pro­

nounced curn'. Start boring these mortises 11·ith the bit 

perpendicular to the surli\Ce of the b011·. S11·ing the bit into 

alignment after the side nickers of the auger bit sco1-c the 

perimeter of the mortise. 

:-., lortises # I and #9 arc the most diflicult. . \t this steep 

bo11· angle you arc boring into end grain at about -+.) 

degrees. In this situation ~ -ou must take special care to keep 

the auger bit fi·om 11·andering a nd fi·om busting out fiber 

on the bonom of the bo11·. as the side nicker mm· come 

through the underside before the lead point. You can usc 

an auger bit. follo11·ing the start ing technique for mortises 

#'2 and #fl. On a chair 11·ith a tail brace. YOU cou ld bore 

mortises# I and #9 from belo11·. making blind mortises 

that don't come through the top of the bo11·. 

For boring mortises #I and #9. I recommend using an 

a lternatiw technique that I call the "chicken method ... 

Start boring 11·ith a hand-held electric drill and a standard 

1/ 8- inch t11·ist bit. The drill must hm-e a sensit in' , ·ariabk­

speed trigger. so 1·ou can bore , -er,· cardi.tlh-. :\s 11·ith the 

8oring thr >lll jl //lO IIi"' at tlunlll'lnt.flank, o( tht hmo · ll 'ith till dt•ttrir 
drill and thr rhid,m nu tlwd 

prl'l ·ious mortise'. lwgin In· boring pnpemlicular to the 

bm1·. Rotate the drill into ;tlignmelll 11·hen HJu han· drilled 

a shallo11· scat in the surEtn· of the btl\\-.. \im i(Jr tht· mor­

tise on the se<tt and carcli.tlh- bore straight through the 

bllll-. Run the drill up ami dm1·n in the hole a ll-11· times to 

ckar out am· 11·ood li·ass . Pn-r through the hole to stT 

11·here it points to. You'n· hoping that the hole is in line 

11·ith the bottom >ipindk mortise. Be su1T that HJU arc 

looking at the cmTt'l't morti'e on the 'Pindk deck. Put a 

:1/ l(i-inch tllist bit in the drill. II' till' first hole is out or 

alignment. do sonH' cot-renion as HJU bore through 11·ith 

this larger bit. Run the drill up and dmm 11ith the motor 

on) to grind the sides of' the hole closn into alignment. 

:\ext usc a 1/ ~-inch t11ist bit. If nen·ssan~ grind the sides 

of' the hole again. You shou ld he able to peer straight 

through the bm1· mortise to the spindle-deck mortise. The 
final boring. 11·ith a .) / 1 (i-inch t11·ist bit. 11·ill be an eas1· 

one. 11·ith close to pcrkn alignment. 

Remon· the bm1 limn the seat. Back bore the mortises 

11·hne , -ou used an auger bit. Replace the bm1· in the scat 

and check alignment of' the spindle mortises through the 

IJm,·. Lsc a rat-tail rasp to correct mortise alignment as 

IH'n 'ssai'\'. (If HJU ha\·en't done so, bore the remaining 

spindle mortises in the deck.) 
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Boring lj!indlr morli1f.\ in lhr lfflflllillg thl' dirnlml'lhod.f!Z!!._!!,J'·harking flt'O 

paddlr -bitnll'lllion' on /of! of" a I 1:! -indi f!Oit'f!"horl' hit. ( ·" a hma 01 

ril'l'trir drill. 

Test Fitting and Gluing Up 
.\ rrange all the spindles in position. the center spindle in its 

seat and bm,· mortises and the othn spindles upside clo,,·n 

in the deck mortises .. \ boH' the bm,·. pencil the cutofl' 

heights for the set or spindles. allo\\'ing fc>r about I 1'2 inch 

extra spindle abO\'t' the be)\\·. Transkr the cutofr increments 

fi·om the base to the tip or each spindle. Sa"· to length. 

Rdine the spindle tenons b\· fitting the spindles to their 

respectin· mortises in the seat deck and the bm,·. 

Follm,· ,,·ith a fi.dl test fitting or the cmire assembk Begin J>,­
fitting the small ends or all spindles into the be)\\·. Then 

lmHT the bo"-/ spinclle unit onto the scat. You ,,·ill han· to 

push and pull spindles up. do"·n. and sicln,·ays umil theY arc 

all in their scat mortises. To get the fi.dl asscmbh' in place. 

, ·ou maY need to hammer on the bo"· ,,·ith a r;m·hide mal­

le t or spindle tenons " ·ith an orclinan· hammer. Fitting the 

bmd spindle unit may require sen Tal test assemblies. 

\\'hen enTYthing fits. , ·ou're reach- f(Jl' the glue up. 

Recheck the numbers and tick marks at the base or the 

spindles and spindle deck. so that t'\'tT\'lhing goes back 

exacth' as it should. Pencil lines on the· fi·onts or the 
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l· i'tting thr bmt · and lj iindll' a11t'111hlr to lhl' 1ffll ojim rfquim IOIIII'jiddling 

and lt'l'l'll!ing. 

cxtcncled spindle tips that indicate sm,· kerfs for the spindle 

\\Tclges. It's important that the spindle " ·edges are oriented 

crossing the bm,·. 

Disassemble the bmdspincllc unit f()r the last time. In the 

bottom or the bm\· tenons. S<l\\ ' \\'l'dgc kerfs in Jin e \\'ith the 

plane or the bent bo\\·. Then S<l\\ ' :v +-inch \H'clge kerfs in 

the upper tenons or the spindles. Lsc a rasp to rcchamfi: r 

both ends or the spindles. 

Brush glue o n the upper spindle tenons. then insert the fi.dl 

se t or spindles imo the be)\\· mortises. Brush glue Oil the 

le)\\Tr spindle tenons. on the bo"· tenons. and in the scat 

mortisc·s. LO\\Tr the bmdspindk unit into place. 

Flip the chair upside clmm to drin· m :clges in the bm,· 

tenons. Then "edge the spindles. C:arcfi.dh' sm' ofr am· 

t<·non / \\Tclge ,,·aste abo\'t' the be)\\·. Lse a sharp chisel to 

pare the sa\\·ed-ofl' tenons flush " ·ith the bo"·· 

WINDSOR CHAIR fiNISHES 

hnishing a \\ 'incisor \\ 'ith an~ · thing but penetrating oil is a 

time-consuming process .. \ good p<tint job requires careru l 

surEtn· preparation and sculling " ·ith an abra i\·e 

c·ach coat. I discuss oil fini shc·-; in Chapter 6 on th 
laclckr-back. 

The clark ft>IT st green paint commo1tly associated 

\\'incisor chairs \\·as not popular until the late nin< 

n·ntury. Eighteenth-century .\ mnican \\ 'incisors, 

ishc·cl ,,·ith kacl-basccl oi l paints. or stained and \'a 

The most popular pigment, \·crcligTis. cleri,·ed fror 

ings or oxidized copper. \·aries \\ ideh' in its chrom 

hue. rrom bright turquoise blues thro ugh blue gre· 

green \\'ith a hint or blue gTa\·. There is no specifi, 

\\ 'inciso r green on the color ' l)l'ctrum .. \ !so. early 

makns ofic·n modified their color-; ,,·ith ot her pigr 

such as Prussian blue. 

Here is an c·ntr~ · fi·01n an unidentified Connecticut 

book. elated I 79+-1 HOO (fc>llo\\ ·ing the rec ipe \\'Ould 

on ly be impractical but inH>h-e using lead): 

For green chairs ,,·ith \ 'ncl igrifs grind I I + lb 

\Trcligris on a stone ... as much oil as " ·ill 

e nable n>u to grind it t'\'t'n in a HT\' thick 

paste then remon· it aside <llld repeat the sar 

till the " ·hole be ground then add & stir in I 

pint or c·ommon \·am ish in haJr an hour it W 

IH' reach- ft)l' U Sl' I pint or this ,,·ill gi\·e one 

coat to H chairs ;din the\· han· been primed 

\\'ith the fi_>llo,,·ing (\ ·iz) "hit<· lead and lamp 

Black dn· them in the Sun & Da,· and then 

tht'\ ''ill bc· fit f())' Ja, ·ing the ahOH' paint of 

,,·hich \OU " ·illla\· t\\·o coats & thn· " ·ill both 
Dry in one cia,·. 

paint most of' 1m· . \ merican \ \ ·incl-;or-; \\'ith a thre 

one mixture or alk\'Clenamel and , ·arnish . The ,·ar: 

thins the pigment ami proclun·-; a ha rd surfi1ce ,,·he 

mixture dries. Sc·nTal translucent coa ts gin· the fini 

color a depth IHH f()Lincl in modem. hea,·ily pigmen 

paints. l hu,· premium qual it\ · semigloss brushing e1 

and semigloss \·amish . . \ lb·d and urethane \·arnish 

achie\T equal results. 

First, cardi.dh sand the entire c hair. Begin painting 

flat. light-g ra\· coat of' interior enamel primer. \\·hid 

qui ckh ami can be sa nded . You ca n fill in scratches 

other \uids " ·ith \ ·arious ,,·oochn>rking fill ers. such a 

putty. or " ·ith products a\·ailahle fium auto-body pa 

pliers. h >r instance. tl'\ filling supnficial scratches aJ 

dents ,,·ith lacquer putt\·. \\·hid! dries rapidh- and sa 

easi l~ ~ and largn \'(J ids " ·ith a hardening resin cornn 

rdi: rred to as " bondo." Sand the filled areas. then g 

chair another coat or primer. 

Keeping the next paim coa ts fi ·ec or dust is al\\·ay 

concem. One \\'a\· to aHJidthe problem is to \\·et sa 

bet\\'lTn each coat. The sohent picks up an\ dust fn 

finish. fillcr. or \\'OOd. L'se a f(J lcled piece or 380- to . 

grit \\'l' t-cln· sandpaper clipped in mineral spirits sevt 

times a minute. The chair surfitn· " ·ill be cO\·ered wi 



• tlu bo · and spindle a.\.lemb!r lo the 1ea/ qfim require' 101111'./idd/ing 

resiling. 

tded spindle tips that indicate sa11 kerls I(Jr the spindle 

:es. It's important tha t the spindle ,,·edges arc oriented 

ing the bm1·. 

;semble the bmdspinclle unit lor the last time. In the 

om of the bo,,· teno ns. sa11· IH' clgc kerfs in line 11·ith the 

! of the bent bo11·. Then sa11· 3/ +-inch 1\Tclgc kcrls in 

.pper tenons of the spindles. L se a rasp to rcchamli:r 

ends of the sp indles. 

h glue o n the upper sp indle tenons. then inse rt the full 

f pindles into the b011· mortises. Brush glue on the 

r spindle te nons, on the bo11· tenons. and in the scat 

ises. Lower the bmdspinclle unit into place. 

the cha ir upside dmm to drin· 11-cclges in the bo11· 

JS. Then wedge the spindles. C:areiLdly sa11· oil' am· 

1h1·edge 11·aste abOH' the bo11 . L se a sharp chisel to 

the sa11·ed-off tenons !lush 11·ith the bm1·. 

INDSOR CHAIR fiNISHES 
hing a \\'inciso r 11·ith anl'thing but penetrating oi l is a 

·consuming process .. \ good paint job requires carefu l 

surf;tcT prepara tio n a nd sc ulling 11·ith a n abrasin· betiHTn 

each coal. I disc uss oil linishes in Chapter () on the 

ladder-back. 

The clark liJtTst green paint commonh· associatcd11·ith 

\\ .incisor chairs ,,·as not popular until dw late nineteenth 

n· ntun·. Eightccn th-tTntun· .\ merican \\'incisors ,,·ctT lin­

ishecl 11 ith lead-based oi l paints. or stained and \·arnis lwcl. 

The most popular pigment. n-rcligris. dnin·d !"rom stT<tp­

ings ol" oxidized copper. 1·arics 11·iclch- in its chromat ic 

hue. li·01n bright turquoise blues through blue gn:cns to 

green 11ith a hint ol" blue gra1·. There is no spt-cilic 

\\'incisor green on the color spectrum .. \ !so. carh- chair­

makers olicn modilicd their colors ,,·ith other pigments. 

such as Prussian blue. 

Here is an cntn· li·01n an uniclcmiliccl Connecticut recipe 

book. elated 179+-1 HOO (liJilo11·ing the recipe mJUicl not 

onh· be impractical but innJII-e using lead): 

For green chairs with \ 'crcl igri!S grind I / + lb 

HTcligris on a stone . .. as much oil as 11·ill 

enable 1uu to grind it t•n·n in a n-r1· thick 

paste then rcmon· it aside and repeat the same 

till the 11holc be ground then add & stir in I 

pim ol" common 1·arnish in hall" an hour it 11 ill 

be reach- I(H· usc I pitH ol" this 11ill g iH· otH' 

coat to H chairs al'ter thn· han· been primed 

11·ith the lollm' ing (1·iz) 11·hitc lead and lamp 

Black drY them in the Sun & Da1· and then . . 
they 11·ill be lit I(Jr la1·ing the abon· pailll ol" 

11·hich HJU 11·illla1· t11·o coats & thn· 11·ill both . . 
Dn· in one claY. 

I paint most ol" m1· . \ mcricatt \\ 'inciso rs ,,·ith a thnT-lO­

ottl' mixture ol" alknlt·namcl and 1·arnish. The 1·arnish 

thins the pigment ancl proclutT'i a hard surf;tn· ,,·Iwn tlH· 

mixture dries. Sen-ral translucent coats gin· the linishcd 

co lor a depth not i(JUncl in modern. hcm·ik pigmetlled 

paints. I buy premium qualitY semigloss brushing ntamcl 

and semigloss 1·arnish .. \ lkl·cl and urethane 1·arnish 

achien· equal results. 

First. eareiLdh· sand the entire chair. Begin painting 11ith a 

!lat. light-gray coat ol" interior enamel primer. 11hich ch·ics 

quickh- and can be sanded. You can lill in scratches or 

other 1uids ,,·ith 1·arious 1\'tJochl'tJrking lillns. such as 11·oocl 

puu~: or ,,·ith products a1·ai lablc lium auto-bod1· paint -;up­

pliers. !·or instance. u·1· lilling superficia l scratches and 

dents 11·ith lacquer puuy. 11·hich dries rapidh- and sands 

easi ly. and larger 1·oids 11·ith a hardening resin cotn tn o nh­

rckrreclto as "bonclo ... Sand the lillcd areas. then gi1T the 

chair another coat ol" primer. 

Keeping the next paim coa ts liTe ol" dust is ah,·ays a 

concern . One 11·ay to muid the problem is to liT! sand 

betiiTen each coat. The soh-ent picks up an~· dust lium the 

linish . Iiller. or 11ood. L se a lo lded piece of 3HO- to .)00-

grit IITt-cln· sandpaper clipped in mineral spirits scn-ra l 

times a minute. The chair surf;tce 11·ill be con-reel ,,·ith a 

H ~ecret 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 wi th 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. 

llleSS\ ' -; (urn·: \\ ipc it o(J' \l·ith <I clean rag .. \ singit- pinT of 

1\Tt-dn· sandpaper 11·ill la st manY times longn than sand­

papn usecli(Jr dn· sand ing. You can huY 11·et-dr1· sa ndpa­

per, 11·hich usu ;dh' has a black papn hacking. at good paim 

suppliers. I r I 'OU {\'\ ' this. \\Tar rubber glm·cs. and lmrk in 

a ll·ell-n·ntilatcd area . \\ 'e t sanding 11orks best on the com­

paratin·ly heal'\' primn coats. En·n .100-grit sandpapn 

combined 11·ith soh't' tll ma1· be too aggressin· to use on the 

linish coats. 

II' 1·ou don't ,,·et-clry o;a ncl. 1·ou can use inexpensin· tack 

cloths ,,·ax-impregnatt·cl cheesecloth) to pic k up dust. 

Cleaning around the joints or the spindles and stretchers 

requires spec ia l cart·: blasting the chair 11·ith compressed 

a ir is m o re ell(:nin·. 

\\'hen I'm satislied 11·ith tlw primed surbce of the chair I 

applY I(JLtr to lin· coats ol' the enamel!l·arnish mixture. 

The idea is to build up snTral translucent coa ts, so th a t 

light lnm't bounce oil' the surl;tce. The lirst coa t 11·ill look 

like a ll'<llncolor 11·ash . \\ 'ith the second coat. you'll begin 

to see the co lor that HJll 're building up. but the paint 11·on 't 

look promising .. \l'wr each coat is dry, I haze the emire 

surl;tce ,,·ith a :1"- I finishing pad , 11·hich also smooths Ol'lT 

other irregularities. 
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Lighting is a concern during linish \Hlrk. cspccialh- \\·hen 
\·ou're appl\-ing the last coats of paint. ft 's surprisingl\­
cas\· to miss pans of the chair \\·hen ~uu usc the same 
color li.Jr successin· coats. L-;ing a s~ ·stematic approach \\·ill 
help. that is. !olio\\· the same sequenn· of painting pans as 
Hlu apph- each coal. Paint on spindles must be carefully 
brushed out; thick paint impercqnibly slumps to the base 
or the spindles causing blobs at the spindle deck. 

You can also US(' \\"<llcr-basecl acrdic paints. . \ en· I ic is 
common~\- knmn1 as late:-; paint in stores that sell house 
paints. f' n · used a thrce-lO-Oill' mi:-;turc of semigloss 
acrdic and semigloss acrdic medium. One ach-antagc: 
You can build up multiple coats of acrYlic \\·ithout sand­
ing or using steel \\ 'OOI. This t\-pe or paint appears to dry 
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quickly. but it does not rcalh- harden until se, ·era l \\Teks 
alicr the last COal or paim is app lied. Cmil then. the 
painted surl~1ce is more fragile than a simi lar paint job 
using a lk\cl pa int. Cse a synthet ic bristle brush ,,·ith any 
,,·,ucr-basecl paint or linish . 

Sc,·cral li·iencls ,,·ho make c:-;cellent \\'incisor cha irs use 
powered-m ilk paint. topped with a coat of linseed o il. The 
results can be anracti\·c and long \\·ca ring. An acl,·a nt age 
of using milk paint is that it is nonto:-;ic. H o,,·e,·er. the ear­
liest historic relercnccs that I knO\\' or lor the usc or milk­
based paim begin in the mid-I HOOs. If some ea rly 
\\'incisors \\TIT finished ,,·ith milk paint. the,· ,,·oulcl han· 
been c:-;ceptions. 



but it does not reall~ harden until se,·eral '' ecks 
last coat of paint is applied. Cntil then, the 
urface is more fragile than a similar paint job 

·d paint. Cse a s~ nthetic bristle brush \\ ith an~ 
paint or finish. 

friends who make excellent \\'incisor chairs usc 

paint, topped '' ith a coat of linseed oil. The 
can be attractin· and long \\earine; .. \ n ad,·antage 

milk paint is that it is nontoxic. HO\\l'H'r, the car­
. references that I kno\\ of for the use of milk­

begin in the mid-1800s. If some carl~ 
were finished \\ith milk paint. the) \\Ould haw 

• 

dlf~ 

Shaker rocking chair, c 1840. Maple with 
cornshuck seating. Made at the Shaker 
co-rn-rntmity at Pleasant Hill, Kenhccky. 
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Fan-back Windsor, 
c 1790-1800. 

Rhode Island. 

Braced bow-back Windsor, 
c 1790-95. Rhode Island. 

Contintwtts-arrn I 
w ith double-bobbin (b 

htrnings, c 1800-180. 
by Thornas Cotton Ht 
Charlestown, Massac1 



rl bow-back Windsor, 
L95. Rhode Island. 

ContinttOtlS-arrn Windsor 
with double-bobbin (barnboo) 

turnings, c 1800-1803. Made 
by Thornas Cotton Hayward. 
Charlestown, Massachusetts. 

Sack-back Windsor with 
double-baluster turnings, 
c 1780-90. Rhode Island. 
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High-back (comb-back) 
Windsor with arrow-point 

turnings, c 1765. 
Philadelphia. 



Part four: 
• 

ore atr~ 



This handsome stool is 
an excellent introduction to 
post-and-rung chair making. 

MATERIALS LIST: POST-AND- RUNG STOOL 

Number of Rived Green 
Pieces Description Dimensions 

~ Posts or legs l- 31 ~"sqx20" 

() Lono· 
" 

fi·om) rungs I" sq x 17-1/2"+ 

() Short (side) rungs I" sq x 13 - 1 1 ~"+ 
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Po~t-and-Run~: 
H U~eful ~tool 

Shaved Green 
Dimensions 

1-:~ I W' clia x I R-3 1 ~" 

:~ 1 ~" clia x 17" 

: ~ 1 ~" eli a x 12-:V ~" 

Finish 
Dimensions 

1-7 I I ()" cl ia x I R-:1/ ~" 

11 1 1()" clia x 17" 

I I I I()" clia x 12-:11+" 

[ 

cT---------rn 

~r---------------~~ 
FIG. 1 0.1. Plan view 

==r-----------------------~== ---. 

...... t---------------------------1 .. --: 

6 LO N(; Rl iNC.'S 

, .... r-----"'l'i-F""L--:J7S ""2""F"'O""R""TE""N""n~N7'i-------l · .. 1-

'==· -

FIG. 1 0.2. Front view 



~o~t-and-Run~: 
H U~eful ~tool 

l Green 
ISions 

dia x 18-31 -1'' 

l X 17" 

l X 12-31+" 

Finish 
Dimensions 

l-7 1 16"diax I H - :1/ ~" 

I I I 16" dia x I 7" 

I I I I ()" dia x 12-:)1 +" 

c~------------~L 

C~--------------~C 
FIG. 1 0 .1. Plan view 
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.. f------------------l ,.. ... 

. . f------------------1 ('•. 

6 LONG R1 NGS 

"·' 2 1-
19 PL '"' 2 FOR TENONS 

.. .., '2 5EG ~ 
-~PER 

..L 

FIG. 10.2. Front view 

Scale: 1:8 
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I 

FIG. 10.3. Side view 
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I f you're in tim idated by the complexity o f the ladder­
bac k cha ir in Chapte r 6. I suggest 1-ou sta rt out by 
ma king a post-a nd-rung stool. You' ll hm·e a n opportu­

nity to prac tice ri1·ing a nd sha1·ing billets. 1m rking 11·ith 
cylindrical mortise-a nd-tenon j o inery, and ,,·em·ing a 
seat a nd yo u' ll end up 11·ith a n attract in· and use ful piece 
o f furniture. 

I haw a lso used this stool as a g ree n-,,·ood,,·o rking project 
fo r kids. :\ly da ughter. Ami. made a stool \\'ith e ight rungs 
11·hen she 11·as ele1·en. and in a class \\'h ere I teach pa rents 
and I"OLIIlgs te rs toge th er. 11-e \ ·e made stools 11·ith kids as 
I'OLmg as eight. 

.-\no the r ach-a ntage of sta rting 11·irh a stool is that the 
materia ls a re easier to obta in th ere a re no long rear posts 
o r back sla ts a nd 11·ea1ing th e scat is simpler. 

BEFORE You BEGIN: A LOOK 

AT STYLE AND MATERIALS 
You can eas ih- modif1· the stool pla n to suit your 0\\'11 
req uirements. ro r insta nce. yo u can extend th e legs to 
ma ke a n exce llem shop or counter stool. o r shorten them 
to make a fin e footstoo l o r seating fo r a yo ung child . 
Locate the rungs at a ny pos ition on the posts, a nd modify 
th eir le ngth to suit 1our fa ncy o r the ma teria ls at ha nd. I 
ma ke stools ll'ith t\\·eh-e rungs. but you can build a similar 
stoo l ,,·ith e ight or ten. For a stool 11·irh e ight o r ten rungs. 
locate the loll'e r se t o f rungs some11·hc re bc t11·een th e pos i­
tion fo r th e bo ttom a nd midd le rungs o f a stool ,,·ith three 
rungs on each side. You do no t han · to use a common ta n­
ge nt line fo r th e short a nd long 10\H' r rungs. 

Refer to C hapters -+ through 7 lor info rmation on selecting 
11·ood. ri1·ing blanks. sha1·ing rungs a nd posts. and 11·em·ing 
the seat. :\la king th e stoo l ca lls fo r th e same basic toolkit 
required fo r the ladder-bac k cha ir disc ussed in Chapte r 6. 

Before p roceed ing. ma ke a pa tte rn stick based on figure 
I 0.-+. 

For th is stool. use gree n . ring-poro us ha rd11·oods. such as 
red and 11·hire oak. as h. and hickon · a lmost a ny sub­
species 11·ill do. if the 11·ood is stra ight a nd rela ti1·eh- free of 
kno ts. This same pla n can be used to ma ke a wrned stool 
11·irh stra ight-g ra ined . difTuse-poro us 11·oods such as maple 
o r cherr1. 

You can ma ke this stoo l fi·om scnTa l :ZO-inch-long bolts cut 
from a sapling as sma ll as () inches in di ameter. H O\IT \'CT. 

,,·ith a sma ll sapling 1·o u ma1· han· to combine sap1mod 
a nd hea rl\mod in the r i1 ·ings lo r the posts. La rge r trees 
\\·ill usua ll1· yield stra ighter ri1·ings. C rooked rungs can add 
a nice rustic to uch to the stool. a lthough \\'a\\' o r crooked 
11·ood is more difficult to ,,·ork th a n stra ight-g ra ined stock. 
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17 ' S IX LONG RUNGS 

12%" SIX SHORT RUNGS 

l iNCH 

183foi "- TRIMHE16HT Of POSTS 

SHORT SID£ RUN GS 

17 /'4"- TMJGHJT TOP RUNGS 

LONG FRONT/ BACK RUNGS 

12"- TANGENT MIDDLE. RUNGS 

6~" -TMJGE.NT BOTTOM RUNGS 
5 Yz'- BEGIN TAPER TO I" FOOT 

RUNG 
DIMENSIONS DI MENSIONS 

FIG. 1 0.4. 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 your g reen log into sn·e ra l 20-inch bolts. Ri1·c 
out bill ets as expla ined in Chapte r 5. Ri1·e posts abo ut 
1-3/-+ inches across, rungs abo ut I inch ac ross. Be SUIT to 
ri1-c extra pan s. fo r prac tice and to co1·e r a ttrition during 
constru ction. Figure I 0 . .5 sh011·s h011· to ri1·e pa rts from a 
sma ll sapling. 

2D RIVING 

b 

I5T RIVING 

20 RIVING 

lsr RIVING 

DISCARD INNER 

HEAR'T'MXJD 

FIG. 10.5. Sequence for riving billets from a very small sapling : a, 
post billets; b, rung billets 

Sail' the rung blanks about 1/ 2 inch longer than theil 
lengths of 12-3/-+ and I 7 inches. Keep the posts a ful 
inches long until trilnming them. a fter the joinery is c 

Refe rring to th e steps in C hapter 6, drm1-knife all tl 
billets into sq ua re sec tions 3/ -+ inch " ·ide. Then sp< 
shm·e the full se t of rungs in to octagonal sec tions, f 
by rounding. Air dry the rungs fo r a fe11· days, then 
th em in to a hea ted em·ironmcnt to dn: Stack the d 
rungs in a crisscross pile so tha t the re is good air ci1 
tion a round each pa rt . 

Dn m·knifc the posts as exp la ined for sha1·ing the fn 
cha ir posts in C hapter 6. Begin b1· shm·ing the post 
squa re sec tion 1-3/8 inches \\·ide. Sha1·e the tapers 
bo ttom o f th e sq ua re-section posts be fore shaping l 
a n oc tago nal sec tion. \\"hen shm·ing the tapered bo 
section. be sure to sha pe the fee t into a regular octa 
inch across. Air dn· the posts before beginning asse: 

Sa\\· th e rungs to their trim lengt hs a fi.cr they are tho 
dry. :\ s ll'ith the cha ir. the rung tenons are .5 / 8 inch i 
e ter and I inch long. If you don't hm·e a lathe or a tt 

formn. shape the tenons foll011·ing the tenoning proc 
in Chapter G using a spokeshan·. file. and sandpaper. 
tenons should fit the sizing gauge (see C hapter 6) wit 
squea k\' tight fit. Be sure to chamfer the ends of the · 
but just slightly. Keep the tenoned rungs dry until as 

BORING THE POST MORTISES 
You're n011· ready to bore mortises in the posts. Tnu 
th e ta nge nt lines for th e rungs from the pa ttern stid 
Yo u can asse mble both short .side panels or both Ia 
(fi·o nt / back) pa nels first. The borings aboi'C the tan~ 
lines a rc fo r the sho rt side rungs. Fo r com fort , the Ia 
fi·om / bac k rungs must be be lo,,· the side rungs. 

G roll'th -ring o rienta tion o r th e posts in relation to tl 
rungs ,,·ill hm-c little e f1cc t on th e strength of the sto 
11·hich is subj ec ted to a lmost no racking stress. I sugg 
o rienting the rays of the pos ts a t a rough +.5-degree 
directed toll'a rd the center of the sca t a sma ll deta 
enha nces th e appea ra nce o r th e finished stool. 

The eas iest 11 ·a ~ · to get a ll the mortises in alignment ;u 

the same angle is boring horizo ntall ~: ll'h ich you can< 
a 1·ise a ttached to a 1m rkbench. o r 11·ith a peg-and-we 
holding system set up a t a comfortable height (fig. 10.1 

l·or th e peg-and-11·edge system. bore the peg holes in t 

o f a 11·orkbench Or a hem'\' pla nk a ttached to a post 0 1 

You can a lso set up a pcg-a nd-,,·edge SI'Stem on a low 
or the sea t of a shm·ing horse. in ,,·hich case you will< 
bo rings n -rticalk From hard 11·ood ri1·ings about I inc! 
d ia meter: shan· the pegs ,,·ith a slight s11·elling at one e 
a nd a cham k r a t the other. The holding ,,·edge is abo 
8 inches long. tapering fi 'Om 3/ -l- to 1-1 / + inch in ~~~d l 



17' S IX lONG RUNGS 

1231-1" SiX SHORT RUNGS 

liNCH 

18 3,4" - TRIM HEIGHT Of POSTS 

SHORT SI DE RUNGS 

17'/4" -TANG£m 1tJP RUNGS 

LONG FRONT/ BACK RUNGS 

12."- TANGENT M IDDLE RUNGS 

~ 
E.NSI0/>15 

POST 
DIMEI\JSIONS 

.4 . A pattern stick for the rectangular stool. The small cir­
ove and below the tangent lines represent side and 
ack mortise locations. 

NG AND SHAPING BILLETS 
·u t your green log into several 20-inch bolts. Ri, ·e 

ets a explained in C hapter 5. Riw.' posts about 
inches aero s, rungs about I inch ac ross. Be sure to 
ttra parts, for pract ice a nd to cO\·er a ttrition during 
uction. Figure I 0.5 shows how to ri,·e pa rts fro m a 
;a piing. 

20 RIVING 

b 

lsr RIVING 

. RIVING 
----+-~~---'.,.._.L..,~DISCARD INNER 

HEARTWCOD 

2.0 R IVI NG 

.5. Sequence for riving billets from a very small sapling: a, 
~lets ; b, rung billets 

Sa,,· the rung blanks about I /2 inch longer than their trim 

lengths of 12-3/4- and I 7 inches. Keep the posts a full 20 

inches long until trimming them, after the joinery is complete. 

Referring to the steps in C hapte r 6. d ra,,·knife a ll the rung 

billets into square sec tion 3/ + inch " ·ide. Then spoke­

shaw the full se t of rungs into oc tago nal sec tions, foll O\W'cl 

by rou nd ing. Air drY the rungs for a fe\\· days. then put 

them in to a hea ted em·iro nment to dry. Stack the d rying 

rungs in a crisscross pile so that there is good a ir circula­

tion a round each pa rt. 

Ora,,·knife the posts as explained for sha, ·ing rhe fro nt 

chair posts in C hapter 6. Begin by sha, ·ing the posts to a 

square section 1-3/8 inches " ·ide. Shm·e the rapers on rhe 

bottom of the squa re-section posts before shaping them to 
an octagona l section. \\'hen sha, ·ing the tapered bottom 

sec tion. be sure to sha pe the feet in to a regular octagon I 
inch ac ross. Air dry the posts before beginning asse mbly. 

Sa\\· the rungs to their trim lengths a fter they are thoroughly 
dtY As " ·ith the chair, the rung tenons arc .5 / 8 inch in d iam­

eter and I inch long. If m u don't han:· a la the or a tenon 

fo rmer. shape the tenons fo llo" ·ing the tenoning procedure 

in C hapter 6 using a spokeshm·e. fi le. and sandpaper. The 

te nons should fit the sizing ga uge (see C hapter 6) " ·ith a 

squeah 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 
Yo u're no\\· readY to bore mortises in the posts. Transfer 
the tangent lines for the ru ngs from the pa ttern stick. 
You can assem ble both short (side) panels or both long 

(front / back) panels fi rs t. The borings abow rh e ta nge nt 

lines are for the short sicle rungs. ro r comfort , the long 

fi·ont /back ru ngs must be belo" · the side rungs. 

Gro\\·th-ring orienta tion o f the posts in rela tio n to the 

rungs " ·ill ha, ·e little efkc t on the strength o f the stool, 

" ·hich is subjected to almost no racking stress. l suggest 

orienting the rays of the pos ts a t a ro ugh +.5-degree angle. 
directed to\\·a rd the center o f the seat a sma ll deta il th at 

enhances the appearance of the finished stool. 

The easiest way to ge t a ll the mortises in alignment and a t 

the same angle is boring h orizo nta ll~ : " ·hich you can do " ·ith 

a , ·ise a ttached to a " ·orkbench, or " ·ith a peg-and-\\·edge 

holding system set up a t a comfortable height (fig. I 0.6). 

Fo r the peg-a nd-wedge system. bore the peg holes in the top 

of a " ·orkbench or a hem">· plan k a ttached to a post or " ·a ll. 
You can also set up a peg-and-\\·edge system on a lo" · bench 

or the seat of a sha, ·ing horse. in " ·hich case you " ·ill do all 
borings , ·ert ically. From hard\\·ood ri,·ings about I inch in 

d iameter. shm·e the pegs " ·ith a slight ·\\·elling a t one end 

and a cham fer a t the other. The holding \\·edge is abou t 

8 inches long. tapering from 3/ + to 1-1 I+ inch in " ·idth. 

I recommend boring the mortises with a bit brace a nd one 

of the auger b its disc ussed in C hapter 6. Power drills bore 
w ry qu ickly; you need to be careful getting a lignment , 

angles, and depth correct fo r the stool mortises. If you 

haw a workbench " ·ith a Yise, you can use a pa ir of boring 

fixtures (see C hapter 6). 

Draw a line down the length of one leg oriented about 4-5 

degrees from the rays as seen fro m an end Yiew. Use the 

stool patte rn stick to tra nsfe r tange nt lines crossing the 

lengthwise line on the leg. If you're boring mort ises for 

side pa nels first. draw sma ll c ircles just abO\T the tangent 

lines (see fig. I 0.+). Fo r bo ring front a nd rea r mort ises. 

draw the circles j ust below the tangent lines. 

Secure one post in the , ·ise boring fixtu re or the peg-a nd­

wedge holding system. Set a nd a im the auger bit to bo re 

into the center of mass o f the post. To do this, yo ur eye 

must be Ie, ·el with the post when you pos ition the a uger. 

Remember that the mo rtises a re bored ta nge nt to the cross 

lines on the post. A line len ·! taped to the a uger- bit exten­
sion ma kes it possible to hold the drill a t a consistent. hori­

zo ntal pos it ion. Bore the mortises I inc h deep. L'se tape or 

pa int as a depth ga uge on the a uger. Using the bo ring fix­

ture or the peg-a nd-wedge system. you can bore a ll th ree 

mortises without repositioning the piece. 

Yo u' ll bore a ll mortises on the stool " ·ith a lc\·el auge r posi­

tioned 90 degrees to the posts. Use a combination square 

to pos ition the a uge r a t a right a ngle to the post be ing 
bored. You ' II apprec ia te hm·ing a helper the first fc\,. ti mes 

that yo u do this. 

a TOP OF WORKBENCH OR SHAVING HORSE. 

T 
3'i'e' 

j_ 

b 

~------ 14 " ------~~ 

STOOL LE.G WITH Ttw::.ENT 

LINES. SET FOR HORIZONTAL 

I" DIA PEGS WITH FLAAED HEAD 

F IG. 10.6. Diagram of a peg-and-wedge holding system: 
a, plan view; b, side view 
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INITIAL GLUING UP 
'lou can begin glue up 'dwn , ·ou'w put tenons 
on three rung:> and bored mortises in l\m posts. 
\ ou'llneecl ordinary \\·hitc glue. a clean ,,·bite 
rag. a glue brush cheap ariel brushes \mrk 
m.-11 . and some ,,·,ncr. 

Brush glue into the mortises or Olll' posl and 

on one end or the first Sl'l or rungs. Oriclll the 
ra\·s of the rungs parallel lO the length of the 
posts. to minimize joint loosening \dll'n the 
tenons shrink and c:-.:pancl clue to changes in 
humidit\·. !·or appearance and strength. am· 
cuiYatun· on the rungs should be oriented 
crm,·n up. If theY are strong. unsightlY rungs 
ran be used al the lop or the posts. \dll'rl' thn· 
arc hidden b\· the \\UH'll seal. 

The joims shou ld be a hammer-tight lit. I usc 
a :2-1 / :2-pouncl rmd1ide-and-iron mallet. Put a 
leather scrap or other padding bct\\H'n the post and assem­
blY bench top. Hammer the rung tenons imo the post mor­
tises: the sound distinctly rhangt·s \dl<'n till' tenons arc fullY 
home. ~ Ieasure the protruding rungs to make sure that till' 
seated tenons arc at the ro 1Tect depth. Look across the tops 
of the rungs: the,· should be the same height. If the middk 
rung is taller than the end rungs. llY dri, ·ing it deeper into 
the mortise. If this doesn't \\·ork. trim the end of the middk 
rung so that it lim·s up \\·ith the upper and lcm·er rungs. 

.\her rungs arc in one post. brush g lue on the remaining 
lellOllS and illlO the mortises of the matching post. 
Hammer the joims together. 

Look across the rungs at a lm,· angle to see if the assem­
bled panel fiJrms a flat plane. The rungs should appear 
parallel ,,·ith each other. If the panel is ,,·arpcd. \·ou ran 
straighten it b,· pulling one kg in a bench , ·ise. and then 
[\\·isting the other leg in the propn direction. Lsc a clamp 
rag to clean up am· gluc squet·zcou t around the joints 
bd(m.- assembling the oppositt' pancl. 

BORING PERPENDICULAR POST 

MORTISES AND FINAL GLUING UP 
~ IOI·tiscs bored perpendicular to the asscmbkcl pancls arc 
done the same ,,.,1\: Set an assembled panel in the boring fi:-.:­
tun.· or pcg-ancl-,,·edgc holding s\·stt·m. L'st· a combination 
square ,,·ith an imegral bubble kn·l to position the panel at a 
right angle to the horizontal boring direction .. \l ig11 the bor­
ing bit On the opposite sick of the tangent lines Used lO bore 
the original panels. Bc SUIT lO bore through the center or 
mass. lcH·I and at a right angle to the posts. Bore mortises in 
both or the prc\·iousk assembled panels at this time. 

Brush glue in the mortises or one panel and on one tenon 
end or the ne:-.:l S('[ or rungs. Dt·terminc rung ra\· orienta­
tion before clri,·ing the rungs into the posts. Dri, ·c the rungs 
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into this first panel. Check rungs f(n height length and 
clean up anY glue c:-.:ccss. 

Brush glue in the remaining mortises on the other panel 
and on the tenons or the protruding rungs. H ammer the 
second side panel onto the upright rungs. 

Check alignment or the stool ll\· \ 'il'\\·ing across the 
panels rungs sho uld appear parallel ,,·ith each o ther. 
Ir thl' stool is OUl or alignment you ma\· be able lO make 
a rorrcnion b\· using a pipe or bar clamp lO rcshapt· the 
proportions or one or more panels. Connect the clamp 
ja\\·o; lO opposing ends of the legs Oil a single panel. 
Obscrn· changes in alignment as HJU close the clamp 
-;en·,,·. You maY need to O\Trclamp. 1-::-.:periment ,,·ith this 
t\ ·lw of correct ion. as thcre arc numerous causes f(JI' non­
<tiignnwnl during asscmbk Be sure to clean up all glue 
squtTzeout bcf(JIT c:-.:rcss g lue dries. 

FINISHING AND WEAVING THE SEAT 
The stool fi·amc is trimmed and kn·lcd much like the lad­
der-back chair in Chapter .). L'sc \n·dges to ln-el the stool 
on a !lat. horizontal surf;JC('. l 'se a compass to scrilll' a 
pencil line set al the base or the highest \\Tclgccl kg. Sa\\. 
off the bonoms or the legs at the scribed lim·s. Pare a 
rhamkr around the bottom of each leg ,,·ith a chisel. 

Sa\\· o ff post nubbins .) / B to :l / + inch alJOH' the top rungs. 
Chamfi.T the upper end of' the trimmed legs. Chisel the 
flat cut made b\· the sa\\. into a \'CT\. slight conn·:-.: surfitcl'. 

Clean up the stool fi·ame ,,·ith a scrapn or fine sandpaper. 
[ USl' seH·ral COatings of a thin. penetrating linseed 
oil based finish ,,·ipecl on ,,·ith a rag. 

You can \H'aH' the stool seat ,,·ith am· of the materials dis­
cussed in Chapter 7. The onlY difli.Tencc is that \\Ta\·ing 
the stool seal goes co nsiclcrabh· fi1stcr than a chair seal. 
since tht' plan is a simple renangk. 

Po~t-and-Ruw 
Hmi'~ Youth Chair 



this first panel. Check rungs for height length and 

n up any glue excess. 

ih glue in the remaining mortises on the other panel 

on the tenons of the protruding rungs. Hammer the 

nd side panel onto the upright rungs. 

ck alignment of the stool by 1·ie11·ing across the 

:Is- rungs shou ld appear parallel with each other. 

1e stool is out of a lignme nt ~ ·ou may be able to make 

rrection by usino- a pipe or bar clamp to reshape the 

lortions of one or more panels. Connect the clamp 

to opposing ends of the legs on a single panel. 

erYe changes in a lignment as 1·ou close the clamp 

1\'. You may need to O\TTclamp. Experiment 11·ith this 

of correction. as there are numerous causes l(>r non­

unent during assembly. Be sure to clean up all g lue 

ezeout before excess glue dries. 

~ISHING AND WEAVING THE SEAT 
stool frame is trimmed and lc1·eledmuch like the lad­

)ack chair in Chapter 5. L se 11-cdges to ln-c l the stool 

flat. horizontal surface. Lse a compass to scribe a 

:illine et at the base of the highest m·dged leg. Sa11 

he bottom of the legs at the scribed lines. Pare a 

nfer around the bottom of each leg 11·ith a chise l. 

ofT post nubbins 5/8 to 3/ + inch a bon· the top rungs. 

mfer the upper end of the trimmed legs. Chisel the 

:ut made by the sm,· into a \Tn· slight conn·x surlitn·. 

n up the stool frame 11·ith a scraper or line sa ndpapn. 

eYeral coat ings of a thin. penetrating linseed 

1ased finish 11·iped on ,,·ith a rag. 

can weaye the stool seat ,,·ith am· of the matnials dis­

:d in Chapter 7. The on ly di£1<.-rence is that ,,·ea,·ing· 

tool seat goes considerabh- litster than a chair st"< ll. 

the plan is a simple rectangle. 

Pon-and-Run~: 
Ami'~ Youth Chair 

Jinlllt d/(/i1: dr.llj!,nl'rl hr tit!' author 

I he main requirement fc>r a YOuth chair, in add ition to the 

necessarY height. is that it be almost impossible to tip 

on-r. I made this chair fc>r my daughter~ Ami, in 198+. 
,,·hen she 11·as four n·ars old. Its inspiration came one n ·ening 

11·hile I 11·as looking at one of our old ladder-backs. To make 

a Youth chair. I realized. I could splay the standard ladder­

back rear posts to the side and rake them back. The fi·ont legs 

11·ould also han· side splay but no f(Jrward rake. I cln·11· up 

plans that en·ning and made the chair the next 1nTk. On the 

prototYpe. the fi ·ont legs bo11· out a bit because 1111· original 

clra11·ing 11·as not particularly accurate. L sing the rung len?;ths 

in the plans 11·ill result in a chair 11·ith a slightly smaller seat. 

BEFORE You BEGIN: 

DESIGN AND PREPARATION 

\l aking Ami 's chair is more complex than the ladclcr-back 

in Chaptcr G. mainh- because of the leg sphtl· a nd rake. but 

the acute and obtuse angles of the plan 1·ie11· arc the same. 

I like the design as it is. but n>u could make the chair a lit­

tle fi1ncier by shm·ing a relief on the back posts. like the 

ladder-back "s. 

\l ake a chair st ick fc> llowing the plans in figure II.+. The 

circles indicat ing the rung mortises an· bclm,· the tangent 

lim·s. because the fi ·on t and rear panels of this chair are 

assembled belcJ tT the sides. 

You can make a spec ial pottY sea t. 11·ith li·ont (ac ut e) 

angles at H2 degrees and rear (obtuse) angles at 9H degrees. 

The slat mortise is oriented 122 degrees fium the side 

rungs (fig. I 1.5). There is no back post relief: n>u will adjust 

angles for axial rotation by placing a short dummY slat in 

the slat mortises. 

The rear posts of' :\mi"s chair a re bent on the same bend­

ing jig as the ladclcr-back"s . You mm· need t1m bending 

jigs. I had to modi!)· my jigs. cutting amt\· most of one side. 

so that I could pull the rear posts to the form 11·ith clamps. 

\\"ithout the rcliel~ the posts arc surprisingh- stifr 

CONSTRUCTION NOTES 

RiH' and shan' posts a nd rungs fo llo11·ing the dimensions on 

the materials chart. On the assembled chair. there are nine 

difl~rcnt rung lengths. Be sure to make sc1·cral extra rungs. 
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FIG. 11 .1. Plan view 

8" + 2" BACK 

11-1/2' + 2' FRONT 

II 1/4 + 2' BACK 

13 + 2' FRONT 

12-1/2' + 2' BACK 

14-1/2' + 2' FRONT 

FIG. 11.2. Fro nt view 

Scale: 1:8 
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FIG. 11.3. Side view 

MATERIALS LIST: POST-AND-RUNG Yo 

Number 
of Pieces 

2 

2 

'2 

2 

2 

FIG. 11 .4 . 
Youth chai r 
stick; ove ra ll 
size, 1/ 4 " by 
1-1/ 2 " by 31 " 
at t o p of 
rea r posts 

Des cription 

Front posts 

Back posts 

Front nnw 
"' 

Front nnw 
"' 

Front run" 
"' 

Side rungs 

Side rungs 

S ide rungs 

Back rung 

Back rung 

Back rung 

Back slat 

REAR 
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Dimensi 

1-3/-1'' sq 

1-3/-1" sq 

I" sq x II 

I" sq x 1/ 

I" sq x 1/ 

I" sq x II 

I" sq x I I 

I" sq x 13 

I" sq x 13 

I" sq x 13 

I" sq x 13 

I /2" X II 

--- - 7" Ell 
TA 

~ I" I-



9-3/4" + 2" 

·r 11" + 2' 

12" + 2" 

FIG. 11 .3. Side view 

MATERIALS LIST: PosT-AND-RUNG YOUTH CHAIR 

Number 
of Pieces 

2 

2 

2 

2 

2 

FIG. 11.4. 
Youth chair 
stick; overall 
size, 1/ 4 " by 
1-1 / 2" by 31 " 
at to p of 
rear posts 

Description 

Front posts 

Bar k posts 

Front run rr 
to 

Front rung 

Front run o-;:-, 

Side rungs 

Side runo·s ;:-, 

Side rungs 

Bark rung 

Bark rung 

Bar k rung 

Back sla t 

REAR 
RUN65·· 

I EACH 

} FRONT 

10"- RUNGS' 

11/'4"-
I EACH 

12'12." - t 
- 13'/z" 

-15 " 

-16'4" 

14" -
13" -

II W '-

t 
SIDE 

RUNGS ' 

ZEACH 

Rived Green 
Dimensions 

l-31-1'' sq x 2-l-+" 

l-31 -1-" sq x 32+" 

l" sq x 17" 

l" sq x 17" 

1" sq x 17" 

l" sq x 17" 

l" sq x 17" 

l" sq x 13" 

1" sq x 13" 

1" sq x 13" 

1" sq x 13" 

l 12" X ll" X 3-1 12+ " 

- 31" TOP Cf REAR 

-j l" 

POSTS 

- 23" lOP Of FRONT 
RJS15 

BEGIN 
TA PE R 

Shaved Green 
Dimensions 

l-318" oct X 2-l-+ " 

l-318" sq x 32" 

:V -1-" on x 17" 

31 -l-" on x 17" 

31 -l-" oc t x 17" 

31 -l-" oc t x 17" 

31 -l-" oct x 17" 

31 -l-" oc t x 13" 

31 -J-" Oct X 13" 

31-l-" oc t x 13'' 

31 -l-" on x 13'' 

31 16+" x :1" x dista nce 

FIG. 11.5. Youth chair 
potty seat. The slat 
angle differs from the 
ladder-back potty seat . 

Finish 
Dimensions 

1- 71 16" dia x 23 " 

l- 71 17" dia x 3 1-318" 

ll /16" dia x 13-l 12" 

ll I 16" d ia x 15" 

ll /16" dia x 16-l 1-l-" 

l l I 16" dia x l -1-" 

11 1 16" d ia x 13" 

11 1 16" dia x 1 l- 31-l-" 

ll I 16" dia x 10" 

l l I l G" dia x ll- l/-1-" 

1 l I l 6" dia x 12-1 12" 

Same 

Steam and bend the rea r posts. Kiln drY the rungs (o r an 

equ i1·alent process) and a ir dry the posts. 

Trim the kiln-dried rungs to fin a l lengths. The rung tenons 

a re 518 inch in dia meter and l inch deep. C sc any tenoning 

method . Separa te the rungs into groups of three based on 

their panels. 

Assembly begins ,,·ith the fi·ont pa nel. Determine left a nd 

right fro nt posts. Place one fi·ont post a t its respcct iH· cor­

ner of the po ttY scat. ro ta ted so tha t its rays a rc d irec ted 

to\\·a rd th e center o r th e seat. Dra11· a leng th11·ise o rienta­

tion line on the post to indicate the axial placement of the 

front rungs. 

Tra nsfe r tange nt lines from th e cha ir stick to the front 

post. D nm · circles fo r the mortises belo11· th e ta nge nt lines. 

Set th e fi·ont post in the sta nda rd ladder-back boring fix­

ture. ro ta ted so th e length11·ise line appea rs centered when 

your eYe is leH·l 11·ith the post. 

If ~ ·our tenons han· shoulders, set the depth tape on the 

518-inch boring bit to 1-l I 16 inches. Fo r stra ight tenons 

11·ithout shoulde rs, se t th e depth to a n ewn inch . 
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\ 'isualize the splay of the fi·om legs. Front rung mortises 

arc bored at an angle or H+ degrees leaning 10\l'ard the top 

of the from posts. The compkmcntary angle is 9G degrees 

leaning out11·ards fi·om the base. The boring bit and exten­

sion are held k'l'el Uust like boring for the ladder-back. 

But instead of boring square into the post. I'OU come in at 

an angle. Set a sliding bn·el gauge at 9G degrees. H old the 

bn·el gauge against the boring fixture. Position 1·our bor­

ing rig parallel lO the extended \\·ing of' the bcn·l gauge 

fig. 11.6 .. \II three mortises arc parallel. \\ 'hen boring 

mortises for the other fiunt post. be sure that the splm· 

angle mirrors the angle of the original fi·ont post. 

FIG. 11 .6. Plan view of the 

setup for boring side-rung 
mortises on the youth chair 

. \ sscmbk the fi·ont panel. 

SLIDING BEVEL 6<>J.JGE 

EXTENSION 

( WITH LEVEL) 

In the rear posts. chop slat mortises 90 degnTs fium the 
plane formed b1 the bend. 

:\l ake a 2- b1 +-inch dumm1· slat that fits snugil' into the 

back slat mortises. Fit the dumm1· slat into one of' the rear 

posts. Position the rear post 0\'lT the appropriate corner or 

the pOll\ scat. 11ith the dumm1· slat parallel to the relief' 

angle at the rear corner. Dra11· a lcngth11·ise orientation line 

on the post. Transk·r tangent lines fi ·01n the cha ir stick. 

Place the rear post in the boring fixture . . \ djust ax ia l rota­

tion by holding the slat angle or the poll\' scat aga inst the 

dun11m· slat (fig. I I. 7). Bore horizomal mortises leaning 96 
degrees fi·om the fool or the kg. 

FIG. 11.7. Adjusting 
the axial rotation for 
boring rung mortises 
in the rear posts 

212 

. \ sscmble the rear panel. 

On this chair. there is no need to Ol'l'rlap the tangents 

of' the fi·om and rear mortises b1· I I I() inch. La1· the . . 
assembled fi·ont panel on \'Clur IHJrkbcnch. 11·irh the inner 

side of' the panel fi1cing up. Penc il tangem lines and mor­

tises for the side rungs Oil the posts of' the back panel. 

Dra11· tangent lines on the fi·ont posts in line 11·irh the 

upper tangents of the fi·ont rungs. Penc il tangent lines and 

mortises for the side rungs o n the posts of the back panel. 

Dra11· circles for the mortises abon· the tangent lines. 

Place the front panel imo the boring fixwre at the bench 

1·ise. Since the fi·0111 and side rungs form an acute angle. 

tip the fiunt panel slight II' fon1 ards <111·a1 fi·om the bench). 

Lse the pom· seat to adjust the axia l rotation of' the panel 

')\' holding the edge or the polly seal that represents the 
fi·ont rungs against the rungs of the fiunt panel. 

Bore the side-rung mortises at a right angle to the fiunt 

posts. using a combination square to determine a 90-

degree angle. Bore ln ·el. 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 

10\l'ard the back or the \\'Orkbench. The panel leans <1\\ 'a\' 

fi ·01n 1·our boring position . . \ djust axial rotation b1· hold­

ing the edge or the polly scat that represents the rear 

rungs against the rungs or the back panel. 

Set the sliding ben· I ga uge to I 0 I degrees. the intersecting 

angle or the side rungs and rear legs. Bore horizontal!~-. 

leaning I 0 I degrees m,·a~ · fi ·om the base of' the legs. 

fiNAL DETAILS 
.\ ssemble the fi ·ame. 

Len·! the chai r so that the legs don't rock. Don't shorten 

the rear legs to lean the chair backl,·a rds. Trim the top of' 

the fi·ont posts 1/+ inch abon· the side rungs. Trim the top 

of' the rear posts the "ears" to ~ ·our 0\\'11 1·isuai taste. (I 

trim them 2-1/2 to 3 inches abon· the top of the slat mor­

tises. ) Chamfer both ends of the fi·om and rear posts. 

Rin· a blank for the single slat. Experiment 11·irh a card­

board pallern to determine slat length. CUITatu iT. and 

height. :\lake the slat. being carefu l to shan· uniform 

thickness fi·om end to end . Installing the slat is the same as 
f(Jr the ladder-back. 

Sand or scrape the fi·anw smoot h a nd finish to ~ ·our 

requirements. \\ 'can· the sca t. 

Po~t-and-Run 
Dan'~ Rocker 

This comfortable rocker is a challengjng proj 



nble the rear panel. 

~is chair, there is no need to on:rlap the ta ngents 
e front and rear mortises b1· I I 16 inch. Lm· the . . 
bled front panel on your 11·orkbench. 11·ith the inner 

~f the panel racing up. Penc il tangent lines and mor­

for the side rungs on the posts or the back panel. 
r tangent lines on the rront posts in line \\'ith the 
r tangents of the rront rungs. Pencil tangent lines and 
ises for the side rungs on the posts or the back panel. 

circle for the mortises abm·e the tangent lines. 

the front panel into the boring fixture at the bench 
ince the front and side rungs form an acute angle. 

e front panel slightly ron,·ards (all·a\· rrom the bench). 

!he potty seat to adjust the axial rotat ion or the panel 
,Iding the edge or the potty seat that represents the 
rungs against the rungs or the rront panel. 

the side-rung mortises at a right angle to the fi·on t 
, using a combination square to determine a 90-
:e angle. Bore level, as usual. 

~e back panel in the boring fixture. Side rungs inter­
he back panel at an obtuse angle, so tilt the panel 
d the back or the workbench. (The panel leans amt>· 
your boring position.) Adjust ax ial rotation b1· hold­
le edge of the potty seat that represents the rear 
; against the rungs or the back panel. 

te sliding bevel gauge to I 0 I degrees, the intersecting 
of the side rungs and rear legs. Bore horizontalh-. 

ug I 0 I degrees away rrom the base or the legs. 

IAL DETAILS 
nble the frame. 

the chair so that the legs don't rock . Don' t sho rten 
:ar legs to lean the cha ir bacb,·ards. Trim the top or 

ont posts 3/4 inch above the side rungs. Trim the top 
e rear posts- the "ears" to your own 1·isual taste. (I 
:hem 2-1/2 to 3 inches abm·e the top or the slat mor­
Chamfer both ends or the rront and rear posts. 

a blank ror the single slat. Experiment 11·ith a ca rd­
! pattern to determine slat length. cun·ature. and 
t. Make the slat , being carerulto shan· unif()rm 
1ess from end to end. Insta lling the slat is the same as 
e ladder-back. 

or scrape the rrame smooth and fini sh to your 
rements. \\'ea1·e the seat. 

Po~t-and-Run~: 
Dan'~ Rocker 

This comfortable rocker is a challmgjng prqj in post-and-rung chairmaking. 
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Scale: 1:8 

19-1/2 

FIG. 12.1. Plan view 

FIG. 12.2. Front view 

FRONT RUNGS: 

4-1/4' X 20' 
PLUS TENONS 

4 Xl9 
PLUS TENONS 

3-314 X 16' 
PLUS TENONS 

718' X 18-5/8" PLUS 2" FOR TENONS 

REAR RUNGS: 
718" X 15-3/4" PLUS 2" FOR TENONS 
718" X 16-1/4" PLUS 2" FOR TENONS 
718" X 16-314" PLUS 2' FOR TENONS 

S-1/4' 

S-3/4 

____l_ 
• 

S-3/4" 

S-3/4 

1'" 

MATERIALS LIST: PosT-AND-RUNG Ro 

Nlliilber 
of Pieces 

2 
2 

2 
2 
2 

'2 

.) 

'2 
'2 

o r I 

'2 
-~ 

I 0+ 

2 

Description 

Front posts 

Rear posts 

From rungs 

Upper side rungs 

~ I iddle side rungs 

LoiHT side rungs 

Cpper rear rung 

~ Iiddle rea r rung 

LOIHT rea r rung 

Slats 

Armrests 

Rockers, sawed 

Rocker bla nk rin·d 

From arm pins 

Rocker pins 

Sla t pins 

Rear a rm pins (optional) 

+ CENTER OF ROCKER 
42" RADIUS 

FIG. 12.3. Side view 

Scale: 1:8 

ARM 7/8 X 3·1/2' X 18-1/2' PLUS 1-1/4 TENON 

718" X 15-5/8" PLUS 2" FOR TENONS 

718" X 16" PLUS 2' FOR TENONS 

Rh 
Dit 

1-3, 

1-3, 

1-1. 
1-1. 
1-L 
1-L 
1-L 
1-L 
1-L 
1/2 
1-L 

2-1 , 

t-----------------< ; 1' : 1-----
y 

3/4" X 1-7/8" X 38-1/2" CIRCUMFERENCE 



IW 

view 

.NONS 
~ONS 
:NONS 

5-3/4 

5 -3/4" 

5-3 /4" 

5-3 /4 ' 

___1-1/4" 

t 2' BEGIN 
___l__IAPER 

• 

5" 

MATERIALS LIST: POST-AND-RUNG ROCKER 

Number 
of Pieces 

2 

2 
2 
2 
2 
2 

5 

2 

2 
or I 

2 

+ 
10+ 

2 

Description 

Front posts 

Rear posts 

Front rungs 

Upper side rungs 

:\ Iiddle side rungs 

LO\\Tr side rungs 

Cpper rear rung 

:\ I iddle rear rung 

L O\HT rear rung 

Slats 

Armrests 

Rockers, sm,·ed 

Rocker blank ri\ ·ed 

Fro nt arm pins 

Rocker pins 

Slat pins 

Rear arm pins (optional) 

+ CENTER OF ROCKER 
42" RADIUS 

Rived Green 
Dimens ions 

1-3/+" X 20" 

1-3/+" X +8" 

1-1 /2 " X 21 "+ 

l-1 /8"xl 8"+ 

1-1/8" X 18-1 /2"+ 

1-1 /8" X 19"+ 

1-1 /8" X 18-1 / +"+ 

l-1 /8" X 19"+ 

1-1 /8" X 19-l / +"+ 

l /2" X +" tO 5" X 2+" 

1-1 / +" X+" X 20" 

2-l /2 " X 2- l /2 " X +8" 

w~ 
I 

---j 34-1/2' 

FIG. 12.3. Side view 

I 

Scale: 1:8 "i 
I 

ARM 7/8 X 3 -1/2' X 18-1/2' PLUS 1-1/4 TENON 

I 
145-1/2' 

I 

~-----j- 17-1/4 1 

718" X 15-5/8" PLUS 2" FOR TE NONS 

11' 

718" X 16" PLUS 2" FOR TENONS 

------+ 8 

CURVE OF BENT ROCKER 

3 /4 X 1-7/8' X 38-1/2" CIRCU MFERENCE 

Shaved Green 
Dimensions/Trim Size 

l-3/8" X 19-1 / +" 

1-3/8" X +5-1 /2 " 

15 / 16" X 20-5/8" 

15 / 16" X 17-5 /8" 

15 / 1G"xl8" 

15/ 16" X 18-3 /8" 

15 / 16" X 17-3/+" 

15 / 16" X 18-1 /+" 

L1/ 16" X 18-3/-+" 

1/ +" x 3-3/+" to +-1 / +" x 17-1 /2 " to 21-1/2" 

7 /8" X 3-1 /2 " X 19-3 / +" 

3/ +" X 5-[ /2 " X 36-3/ +" 
Resaw and plane to 3/+" thick. 

5/8" dia x 2-1/+" 

3/8" dia x 1-1/2" 

5/32" dia x 3/+"+ 

5/8" dia x 2-1 I+" 

D an i\ laynn designed and made this 
post-and-rung rocking chair. Dan has 
taught ladder-back chairmaking at 

Country \\'o rkshops and is a prokssional 
,,·ood\\'orker in Columbus, Ohio. The chair 
in the measured drawings has rockers made 
li-om quarter-sa\\Td oak lumber. Dan's 
chair in the photos ,,·as made ,,·ith riH·d 
and bent rockers, ,,·hich are more graceful 

but considerablY more diflicult to make. 

BEFORE 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 , ·cry comfortable, 
thanks to its generous size and the ladder­
back slouch o f' l 03 degrees from the plane 
of the seat. 

i\ laking this rocker is an ambitious but do­
able project lor anyone who has completed 
the bent-back, double-slat post-and-rung 
chair detailed in Chapter 6 or a similar chair . 
The desig11 calls for side rungs of three differ­
ent lengths and for three different rear rungs. 
Also, the side panels are slightly twisted; the 
fi·ont legs are parallel, whereas the lower sec­
tion of the rear legs diverges slightly. You can 
put Dan's rocker together without using glue 
if you assemble aU the parts at optimum rela-

2 15 



FIG. 12.4. 
Chair stick for 
Dan 's ladder· 
back rocker 

BOTTOM 

OF LEG 

3/<1' PLYWOOD 

GUSSET 

ALL SLAT 

MORTISES 

ARE 
'A' X 3/4" X 2'12'' 

_--MIDDLE SIDE 
RUNG TANGENT 

FRONT RJST 

24'/:<" 

40" 

12Y2" 

l 

45 Yz" 

BACK RJST 

1'/i' X sYz" X 40 
CONSTFU:TION 

LUMBER 

FIG. 12.5. Bending form for rocker rear posts-make two from 
nominal 2 by 6 lumber. 

216 

tin· moisture contents. and if thn· fit together tightk. I r mu'rc 

not sure about the details and qualit\· of \H't / dn joinen~ usc 
liquid hide glue. \\·hich has a slo,,· set time. 

You can also make sen·ral design modifications \\·ithout 

aflt·cting the balance or strength or the chair. For appearance. 

you might lengthen the back posts b\· I to ~ inches aboH' the 

upper slat. If you shortened the backrest to three or (()Ln· slats. 

the chair ,,·ould be just as comfortable but less imposing. 

especially in a small room. You could increase the number of 

fi·ont rungs to three. or reduce the rear rungs to t\H). Be sure 

to lean· three rungs on each side. The plan comrrts easih' to 

a knitting rocker b\· eliminating the armrests. 

Don't modi!>· the radius or the rockers or the relationship 

or the rockers to the scat and back. unless \·ou arc reach· to 

experiment. This chair has excellent balance. 

MAKING THE Posts, 

RUNGS, AND ROCKERS 
\l ake a chair stick. follm,·ing figure I ~ . .J.. One side of the 

cha ir stick shm,·s the back rung and slat mortises in the 

rear posts. The other side represents the fi·ont-rung 

mortises in the fi·ont posts. 

Start b\' ri\·ing and sha\·ing posts and rungs follm,·ing the 

procedures outlined in Chapter 5. ,,·ith these f(o,, . difl(T­

cnces. The shm·ed rungs are 7/H inch in diameter " ·hen 

dry. I r \'ou're shm·ing green \\'OOd. make the rungs I 5 / 1 () 

inch in diameter. As a design option. the ends of the rungs 

can taper slighth' tmnu·d the tenons .. \ Iter thorough dr\'ing. 

the rungs use standard 5 / H-1)\·-1-inch tenons. 

The lo,,·er sect ion of the fi ·ont and rear posts is a straight 

n ·linder (\\·ith no taper). :\ HT\. slight taper begins 13 

inches fium the bottom of' each post. The upper ends or 

the fi ·ont and back posts arc I inch in diameter. L'se a hand 

plane to shape the tapers of' the rear posts. The transition 

!'rom cdinder to taper shou ld be imperceptible. 

Do not sm,· the slots for the rockers in the post bottoms 

until \'OU \ ·e assembled the chair fi·ame. 

Steam and bend the rear posts \,·hen theY are sq uare or 

octagonal in section . (Don't round the rear posts until after 

the slat mortises are chopped.) Rdi: r to figure I '2.5 to make 

t\\'0 post-bending forms. Steam green posts for one hour. 

posts made fi·om air-dried stock for an hour and a halt: 

ShmT the slats to a thickness just cm:r 1/ .J. inch. Steam the 

slats. After limbering. put the slats into a bending form 

such as the one shmn1 in the photos. \l ake the inner edges 

or the sides that restrain the slats~~ inches apart .. \ t this 

stage. all the slats haH· the same length and CUl'\'aturT. but 

the\' can be graduated in ,,·idth. You'll customize the slats 

,,·hen you assemble the rear panel. 

Dan's bent rockers are mack fi ·om a single .J.H-inch ri\ ·ing 

that is shm·ed and planed '2 inches 1\·ide by ~ inches deep. 

The bending form is longer than the 38-1/'2-inch rockers 

in order to get a unifc)rm cu1Yc fi·om one end tot 

It uses conn·x and concan· sections that are pulle 

together ,,·ith clamps. The radius fc)r the concave 

.J.~ inches. fc)r the conn·x section. -tO inches. Thi 

inches fc)r the thickness or the rocker (fig. 12.6). 

rocker blank fc)r t\\'O hours. 

. \ fin the bend has set, rips.m the piece into two 1 

Dress each rocker to :)/ .J. inch thick. Clamp then 

togethn until thn· arc thoroughly dr\' they mus 

iclclltical ClllYaturcs. 

For rockers sa,,ed fi·Oln lumber. (()lim,· figure 12.7 

pattern. The \mod should be ,,·ell dried and quar 

sa\\Tcl. Oak is a good choice. 

r------------------37:h." -

FIG . 12.7. Pattern for sawed rockers. Dashed lines bar 

ASSEMBLING FRONT 

AND BACK PANELS 

lise a spokeshan· to round the fi·ont posts. Asseml 

fi ·ont panel is straightf(m,·ard. :\ II f'ront mortises a 

degrees to the posts. \l akt· the panel square and f 

Chop mortises in the rear posts for the back slats . 

bends are ,,·ell set. . \ II slat mortises are 1/ .J. by 3/• 

~-I / ~ inches. Round the rear posts. Bored mortist 

rear rungs arc oflset b\ -~degrees fi·om perpendiCl 

the length or the 10\HT. cylindrical section of the I 

Trim the slats to length. The chord at the base of 

tom slat is I() inches. plus 1-1 / '2 inches for the twc 

inch-deep slat tenons. Each higher slat is I inch lo 

'l'lw slat ends are angled ~L) degrees !'rom the flat 

:\ II slat-end tenons are '2-1 / '2 inches high. The sla1 

and maximum ,,·idth of each slat is a matter of pt 

taste. (Sec figure 6.'27 fell· a \·ariet\· or slat styles.) 

Do a dr\' asst·mhh or the slat section of the back r 
lwfcHT the glue up. Be sure that the slats form a co 

plane. CurYatulT or the prdc)rmc·d slats can be me 

sonH'\\·hat. ' lo flatten a slat. put it on the floor and 

do\\'n on the center. ' I() increase C'LIIYature, put a b 

on the slat ends. then 0\ 'LTtightc·n " ·ith the clamp S• 



oisture contents, and if they fit together tightly. If You're 

re about the details and quality o f m ·t/ d1Y joine r~ : usc 
hide glue, which has a sfo,,· set time. 

also make se1·eral design modifications ,,·ithout 

g the balance or strength of the cha ir. Fo r appea ra nce. 

ight lengthen the back posts by I to 2 inches abo1·l· the 

la t. If you shortened the backrest to three or f()Ur slats. 

air would be just as comfortable but less impos ing. 

illy in a small room. You could increase th e number of 

gs to three, or reduce the rear rungs to t11-o. lk sure 

three rungs on each side.) The plan conHTts casih- to 

mg rocker by eliminating the armrests. 

m odifY the radius o f the rockers o r the re lationship 

rockers to the eat and bac k. unless You a rc reach- to . . 
m ent. Thi cha ir has excellent ba lance. 

lNG THE Posts, 
GS, AND ROCKERS 

a cha ir tick, following figu re 12.+. One side o r th e 

;tick hows the back rung and sla t mortises in the 

o ts. The other side represents th e fi ·ont-rung 

tes in the front posts. 

Jy riving and sha1·ing posts a nd rungs fo llo11·ing th e 

lures outlined in Chapter 5, 11·ith these fi.o11· difli.T­

The shaved rungs a re 7/8 inch in dia mete r 11·hcn 

you ' re shaYing green wood. make the rungs I :i/ I() 

a diam eter. As a design option, the ends of th e rungs 

p er slightly toward the tenons. After tho rough d r~ · ing. 

ngs use standa rd 5/8-by- 1-inch tenons. 

>wer ection of the front and rear posts is a stra ight 

er (with no taper). A w ry slight ta per begins I :1 
from the bottom of each post. The upper ends o r 

mt and back posts a re I inch in dia meter. L.:se a hand 

to shape the ta pers of the rear posts. The tra nsiti on 

:ylinder to ta per should be imperceptible. 

1t saw the slot fo r the rockers in the pos t bo ttoms 

ro u "ve assem bled the cha ir frame. 

and bend the rear posts 11·hen thc1· arc sq ua re o r 

mal in section. (Don't round th e rea r posts umil a ft er 

,t m orrises a re chopped .) Refer to figure 12 .. ) to ma ke 

> t-bending forms. Steam green posts fo r one hour. 

nade from a ir-dried stock for an ho ur a nd a ha ir 

the sla ts to a thickness just m·e r I / + inch. Steam the 

liter limbering, put the sla ts into a bending fi.m11 

the one shown in the photos. :.Lake th e inner edges 

sides tha t restra in th e sla ts 22 inches a pa rt .. \ t this 

all the sla ts hm·e the same length a nd cuiYature. but 

an be gradua ted in 11·idth . You' ll customize the sla ts 

you assemble the rea r panel. 

bent rockers a re made from a single +H-inch ri1·ing 

shaved and planed 2 inches 11·ide bY 2 inches deep. 

ending form is longer tha n the 38-1 /2-inch rocke rs 

in 01·dcr to ge t a unifo rm cuiYC fi·01n one end to the o the r. 

It uses conn·x a nd cone<IIT sections tha t a rc pulled 
toge th e r ,,·ith clamps. The radius for the concan · sect ion is 

+2 inches. fo r the com -ex section. +0 inches. This allows 2 

inches fo r the thickness o f the rocker (fi g. 12.G). Steam the 

rocker bla nk fo r t11·o hours. 

.\ Iter the bend has se t, ripsa11· the piece into t11·o rockers. 

Dress each rocker to :11 + inch thick. Clamp the rockns 

toge th er until thc1· a rc th o roughh- dn theY must han· 

identical CUJYa tUITS. 

Fo r rockers sa11 ed fi ·01n lumber. k>llo11 fi gure 12.7 fi.> r a 

pa ttern. The IH>od should be IH'II dried and qua rt n 

sa\H'd. O a k is a good cho ice. 

F IG. 12.6. The curves 
of bending forms for 
steam-bent rockers. 
The bending forms 
must be 2 inches thick . 
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F IG. 12.7. Pattern fo r sawed rockers . Dashed lines band care sawed after the rockers are fitted to the assembled frame . 

ASSEMBLING fRONT 

AND BACK PANELS 
L"se a spokes hm-e to round the fi·ont posts. :\sscmbh· o r the 

front panel is straightfo r11·ard . :\ II fi ·ont m ortises arc 90 

degrees to th e posts. "l ake th e pa nel square and fl a t. 

Chop m ortises in the rear posts fo r th e bac k sla ts a fier th e 

bends a re IH' II se t. . \ II sla t mortises a rc I I+ lA 3 / + bY . . 
2-1 / 2 inches. Round the rea r posts. Bored m ortises fo r the 

rea r rungs a rc o flsc t b1· + degrees fi·om perpendicular on 

th e length o r the IOIITI'. cylindrica l section of th e posts. 

Trim the sla ts to leng th . The cho rd a t th e base o f" th e bo t­

tom slat is I G inches. plus 1-1 /2 inches fo r the l\1'0 3/ +­

inch-dcep slat teno ns. Eac h higher slat is I inch lo nger. 

T he sla t ends a rc angled 9:) deg rees from the flat base line. 

. \ II sla t-end ten ons a re 2-1 /2 inches high. The sla t patte rn 

a nd maximum width o f" each sla t is a matter o f" perso nal 

tas te. (See figure G.27 fo r a \·a ricty o f" sla t stdes.) 

Do a drY assembly o r the sla t sect ion of th e back panel 

bcfc>re th e glue up. Be su1-e tha t the sla ts fo rm a continuo us 

pla ne. Cur~·aturc of th e prefo rmed sla ts ca n be modified 

som c11·ha t. ' lo fl a tten a sla t. put it on the fl oo r a nd press 

do11·n on the ce nte r. To increase cuiYatuiT, put a bar cla mp 

on the slat ends. then onTtight en 11·ith the clamp sCI-ell·. 

Begin asse mbling th e rea r pa nel !)\· fittin g the rea r rungs 

a nd sla ts to one rea r post. Be suiT to haH' th e rungs a nd 

sla ts in p roper seq uence. ) Glue the rungs, but do n't g lue 

the slats. Fit th e second rear post to the rungs a nd bac k 

sla ts. Yo u may hmT to pull th e assembl1· toge ther with bar 

o r band clamps. Check th e assembled back panel fo r 

dimensions a nd co nfigura tion. T he tiH> hah-cs should be 

symmetrical. The lower rung section should li.>rm a na t 

pa nel. :.la ke a nY nen·ssa rY co rrec tio ns. Pin the sla ts in 

place. C se one o r tiH> pins on each end o f" each sla t. 

Lay out tangcm lines fi.> r boring mortises li.> r the side runw;. 

Dra11· tangent lines alJOn ' the fiu nt- and rea r-panel runw;. 

T he ta ngclll fc> r the ce JlltT sick rung on the fi ·ont post is 3 

inches abon · the tangem fo r the km·cr side rung. 

T he slight tll·ist o f" the side panels requires ~ ·o u to bo re 

each side-rung monist· a t a slightly difl(: rcnt angle. Ta ke 

th e obtuse and ac ute a ng les fo r th e center rung ofr the 

plan \·ic11· in th e measured d n t11·ing; then adjust th e upper 

and lo11Tr m ortises plus o r minus I degree. a n estima te 

th a t \H)rks 1n·ll eno ugh. 

Sick-rung mortises in the fiu nt panel arc a ll bo red 90 

deg rees to the length of the fiu nt posts. Set the pa nel in a 

HTtica l bo ring· fixture. Then tip the pa nel f(mvard to 5-1 / 2 

degrees o fr nTtica l. T his will fo rm the ac ute angle when 
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you bore horizontally. Bore the center mortise using the 
sta ndard horizonta l boring procedure. Fo r the upper mor­
tise. tip the panel fom ·ard a t 6-1 1'2 degrees fi·om n·nical. 
Then readjust the panel to +-1 1'2 degrees ofl' n -rtica l fo r 
boring the Im,·er mortise. 

Side-rung mortises in the rear panel are bored 9+ degrees 
from the line of the IO\\'Cr sec tion or the back posts. (Rekr to 
the side , ·ie,,· on the scale dra\\·ing. ) Pl ace the back pa nel in 
the w nical boring fi.-..:ture a nd tip it tomtrd the \\·o rkbench to 
5- l 1'2 degrees fi·om n-rtical. Bore th e center mortise. ·I 'hen 
readjust the tilt to 6-1 1'2 degrees (() r boring the upper mor­
tise. and +-1 1'2 degrees for the lo\\·t-r mortise. (The , ·aria nces 
lor boring the front and bac k mortises a rc the same. since 
the li·om a nd back panels a rc pa ra llel to each o ther.) 

. \ sscmble the side rungs in the conn'Illio na l manner. 

MAKING THE ARMRESTS 

AND FINISHING THE FRAME 
~l a ke the a rmrests li·om ri, ·ings or sa\\·cd stock . . \ ft cr sa\\·­
ing the outlin e. sculpt the shape \\·ith a d nm·kni k a nd 
spokcshm-e . The tenons tha t connect the a rmrests to the 
back posts can be e ither a n integral pa n o r the armrest or 
hard \\·ood dmH· ls mortised into the ends. To make a n inte­
gra l tenon, rough the teno n shape " ·ith a rasp. fini shed 1)\· 
round ing \\·ith a ho llo\\· a uge r. 

There a rc sen·ra l good \\·a , ·s to a ttach the a rmres ts to the 
top or the li·om posts. One option is to use a hollO\\' a uger 
or lat he to make integral .5 18- inch-dia metcr tenons a t the 
upper ends of the front posts. Kerf the ends of the tenons 
perpendicula r to the length o f the cha ir side pa nels. If \ 'OU 

do this. ma ke the origina l li·om post stock '20-1 I+ inches 
long (trim length). instead of 19-1 I+ inches as spec ified in 
the materia ls I ist. 

:\ second option is to square the tops or the li·ont posts before 
assem bh: Bore .518-inch-diamctcr by l-inch-deep mortises 
into the end gra in a t the top of the li·ont posts. Glue '2-inch 
dr:: harchmod do\\ds into the mortises. Kerf the ends of the 
do\\·els. oriented perpendicula r to the chair side panels. 

. \ third option emplm·s dmH·l inse rts. Clamp the entire a rm­
rest assembly into position . Insert the tenons a t the rear sec­
tion of the a rmrests into the rear post mortises. \\·ith the 
fo r\\'a rd sect ions located m-e-r the tops of the li·ont posts. 
Bore 518-inch-diameter bY '2-inch-deep mortises through the 
armrests and into the end gra in of the li·om posts. Sa\\· 
,,·edge kerfs into the .518- b,· '2 -1 1'2-inch do\\'els, \\·hich a rc 
oriented perpendicula r to the length of the armrests. Glue 
the do\\'els in place. 

At this point. you can finish the cha ir fi ·amc. \\·ithout the 
rockers. L'se a penetra ting o il o r o il h ·a rnish fini sh . " ·ith a n 
optio nal top coat of hard \\'aX. I r yo u 'II be lem·ing the 
cha ir o n a porch, use a lkyd or uretha ne spa r , ·a rnish. 
p refe ra bly with ultrm·iolct inhibitors. I like a sa tin , ·arnish. 
but YOU can a lso use fl a t or gloss fini shes. 
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Since the cha ir \\·ill be q uite cumbersome after you\·e attached 
the roc kers. I suggest , ·ou \H'an· the sea t a t this point. 

AnACHING THE RocKERS 
Cla mp the cha ir upside dmm to your \\·o rkbench, " ·ith the 
back post ca rs flat on the fl oo r. (The chair must be straight 
up and dmn1 .) L'se a stra ight edge to dra\\' rocker cente r 
lines liu m the fi·om to bac k posts on the bottoms of the 
posts. The rocker ce nt er line crosses the bottom o f the rea r 
post abo ut I I 16 inch ofr true cent e r to compensa te fo r the 
angled IO\\Tr po rtions o f' the rea r posts re rer to the fi ·o lll 
, ·ie\\·. fig. I '2 .2). Extend the center lines do" ·n the pos ts fo r 
the depth of the mortises. To make these lines plumb, usc a 
li·a ming square set ac ross the bottoms of the left a nd right 
posts. (The cem er lines arc para llel to the fi ·om posts, but 
theY are sla nted in rela tio n to the canted rear posts.) T hen 
dra\\· !eli. a nd right Ia,·out lines lo r the dressed thickness of 
the rockers. 

The depth of the rocker mortises in the posts \\·ill , ·a ry, 
de pending o n the style of the rockers. For smH'd rockers 
tha t a rc shaped " ·ith a stra ight la nding lo r the front a nd 
hac k posts, the depth is unifo rm re la ti, ·e to the dista nce 
li·om the bottom of the side rungs. (r\ fi.er fittin g. You can 
trim the bottoms o f' the posts para llel to the cu1Ye o f' the 
rockers.) \ \ .ith bent roc kers, , ·o u must a ll o\\· ror the curYa­
turc o f' th e bend. The !eli. and right mortises must be pa ra l­
lel to each o ther and perpendicul a r to the fl oor. 

Sa" · the \Trtica l cuts of the roc ker mortises \\·ith a bac k sa\\· 
sha rpened \\·ith r ip teeth. Be sure to sa\\· inside the lm·out 
lines. Csc a coping sa\\· to cut the bottoms of the mortises. 
. \ dj ust the slots to the rockers by paring \\·ith a sha rp chise l. 

Fit both rockers to their post mortises. Befo re a ttaching the 
rockers. check their a lignment. If the rockers a re not pcr­
li:c tl y pa ra llel \\·hen , ·ic\\-cd li·om the side, the cha ir " ·ill 
\\'a nder sidewa\·s \\·hen it 's rocked back a nd forth. Place a 
pa ir o f' para llel " ·ind ing sticks o n a fl a t surface. Set the cha ir 
on the \\·inding sticks. " ·ith the rea r rungs para llel to the rear 
\\'ind ing stick. C heck fo r rocker contac t " ·ith the sticks a t a ll 
lo ur legs. If one roc ker is high. ma ke a n adjustmem by 
pushing the rocker fo r\\·a rd or back\\·a rd in the leg mortises . 
The cun-e o f the rockers a llo\\'s infinite+ · , ·a riable adjust­
ments. :\l a rk the fittin g loca tio n \\'hen the roc ker comacts 
the \\'inding sticks a t a ll fo ur points. 

l·or s;m·ed rockers (fig. I '2 . 7), cut the curYed line. b, on the 
upper portion of the rockers a fter fitt ing the rockers to the 
post mortises. Line c in li·om o f' the fi·om posts is an option. 

Trim the bottoms o f' the legs so tha t theY a rc pa ra llel to the 
cu1Ye of the rockers. C:hamli: r the external bo ttom a rris 
" ·ith a chise l. 

Bore 318-inch-dia meter pin holes th rough the legs and roc k­
LTS. :\l ake the pins liu m stra ight-gra ined . d ry ha rd\\·ood. 
:\pply finish to the rockns. 

American UJin 
~ack-Back Hrmchai 

Thr jmyrcl 1ark·back ll l.ndsm 



lhe chair will be quite cumbersome after you \ ·c attached 

&ers, I uggest you weave the seat at this point. 

CHING THE ROCKERS 
~ the chair upside down to your \\·orkbcnch. \\'ith the 

st ears flat on the floor. (The chair must be straight 
down.) se a straightedge to dra\\' rocker center 
m the front to back posts on the bottoms of the 
he rocker center line crosses the bottom of the rear 

out I I 16 inch off true center to compensate for the 
lower portions of the rear posts (refer to the fi·ont 

ig. 12.2). Extend the center lines dO\m the posts for 
th of the mortises. To make these lines plumb. usc a 

g square et across the bottoms of the left and right 
he center line are parallel to the fi·ont posts, but 

re slanted in relation to the canted rear posts.) Then 

ft and right layout lines for the dressed thickness of 
i:ker . 

epth of the rocker mortises in the posts \\'ill \·a ry. 
· g on the tyle of the rockers. For sm,Td rockers 

e shaped with a straight landing for the fi·ont and 
ts, the depth is uniform relatiw to the distance 

he bottom of the side rungs. (After fitting, YOu can 
~e bottoms of the posts parallel tO the CUI'\'l' of' the 
.) With bent rockers, you must a llo\,. for the cu t'\'a-

f the bend. The left and right mortises must be paral­
;ach other and perpendicular to the floor. 

1e vertical cuts of the rocker mortises \\·ith a back sm,· 
;ned with rip teeth. Be sure to sa\,. inside the h1\·out 

I se a coping saw to cut the bottoms of the mortises. 
the slots to the rockers by paring \\'ith a sharp chisel. 

th rockers to their post mortises. Before attach ing the 
check their alignment. If the rockers arc not pcr­

oarallel when viewed from the side, the cha ir \\'ill 

:r sideways when it 's rocked back and forth. Place a 
·parallel winding sticks on a flat surface. Set the cha ir 

winding sticks, with the rear rungs parallel to the rear 
tg tick. Check for rocker contact \\'ith the sticks at a ll 
gs. If one rocker is high, make an adjustment by 
tg the rocker fonvard or back\,ard in the leg mortises. 
Ir\'e of the rockers allows infinitely \·a riable adjust-

lark the fitting location \\·hen the rocker comacts 
o.dirtg sticks at all four points. 

ved rockers (fig. 12. 7), cut the cun·cd line, b. on the 
portion of the rockers after fitting the rockers to the 
ortises. Line c in front of the fi·ont posts is an option. 

he bottoms of the legs so that they arc parallel to the 
Jf the rockers. Chamfer the external bottom arris 
chisel. 

/8-inch-diameter pin holes through the legs and rock­
ilke the pins from straight-grained. dry hard\,·ood. 
fmish to the rockers. 

Hmerican UJind~or: 
~ack-Back Armchair 

Thf jnojnl .\(/rk-ba!'k ll 'inrf.,or i.1 l'fri' 1imi!ar /o !'hain marlf in Rhorlf /.,/and in ihf laif nj!,hlemlh anlu~J'. 
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FIG. 13.1. Plan view 

Scale: 1:8 

FIG. 13.2. Front view FIG. 13.3. Side view 
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FIG. 13.3. Side view 

BACK BOW PATTERN 
SAME AS ARM BOW 
BUT 3/4" SHORTER 

FROM f\ TO A 

ARM BOW PATTERN 

· ... I .. · ., 

1-3/8" 

5/8' 2-1/2" 

FIG. 13.4. Seat plan 

Scale: 1:4 

ALL SPINDLE 
MORTISES 

1/2" DIA. X 1" DEEP 

3/8' THROUGH 
MORTISE 
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MATERIALS LIST: SACK-BACK ARMcHAD 

NUinber 
of Pieces Description Rived Size 

Seat plank (sa11·ed) 

:\ rm bo11· I" x l-1 / 4"x 

Back bm,· I" X I" X 15"· 

-+ Leg blanks 2-1 / 2" sq x 2 
or 2-1 1-1'' sq 

2 Side stretchers 2-1 /2" sq x l 
or2-l / 1"sq 

:\ leclial stre tcher 2-1 /2" sq x l 

or 2-11-+" sq 

'2 :\ rm supports 1-3/-+"sqxl · 

-~ Spindles I" sq x 12" 

2 Spindles I " sq x 18- 11: 

2 Spindles I " sq x 20- 11: 

3 Spindles I " sq x 21 -1 1: 

2 Hand blocks (sawed) 

2 1 \\'edges 

T he sack-back \\'incisor is cha racterized by its two 
bm,·s a horizontal arm bm,·. ,,·ith hand pieces 
ends. and a back bo,,·. Till' back bow intercepts 

arm bm,· at a n angle betiiTL'n -+.1 and 60 degrees. Tt 
bac k a nd the :\ merican comb-back \\ 'incisor both ha 
shallow but ,,·ide m·a l sea t. The stde is closek relate< 
English co usin. ,,·hich is some times called a double h 
back \\'inciso r. The sack-bac k is not as spectacular as 
:\ merican con tinuous-arm \\ 'incisor. but I find the de 
haH' interesting a nd complex , -isua l relationships. 

BEFORE You BEGIN: A LOOK 
AT STYLE AND TECHNIQUE 
The sack-back is ce rtainly the sturdiest of all the hig 
backed \\ 'inciso r armchairs. The lo ng sp indles are u 
po rted at midpoint b,· the horizontal arm bow. The 
hoop-sha ped back bo11· forms a n arra~ · of triangles v 
the upper portion of the spindles. The extended arn 
arc supported b,- arm supports and short spindles th 
fo rm a triangulated fi·ame. 

The handsome but shallo,,· sca t is no t su ited to eve!) 
For comfo rt . the back needs a gc ncrous slouch angle 
to 15 degrees. \ \ 'ith a straighter backrest. a sitter ten• 
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MATERIALS LIST: SACK-BACK ARMCHAIR 

Number 
of Pieces Description 

+ 

2 

2 

+ 
2 

2 

3 

2 

21 

Scat plank 

:\ rm bo11· 

Back bo11· 

Leg blanks 

Side stretchers 

:\ lcclia l stretcher 

:\rm supports 

Spindles 

Spindles 

Spindles 

Spindles 

H and blocks 

\\'edges 

Rived Size 

(sa\\cd) 

I " X 1- I I-~" X +H" + 

I" X I" X+.)"+ 

2-1 12" sq x 22" rin·d 

or 2-1 I +" sq x 22" sm,Tcl 

2-1 12" sq x 16" rin·d 

or 2-1 I +" sq x I G" sa1n·d 

2-1 12" sq x I H" rin·d 

or 2-11+" sq x 18" sa\\Td 

l-31+"sqx I+" 

I" sq x 12" 

I" sq x 18-1 12" 

I" sq x 20-1 12" 

l"sqx21-l / 2" 

(s<mcd) 

I he sack-back \\ 'incisor is characterized by its tiHJ bent 

bo\\·s a horizontal arm bo\\·. \\·ith hand pieces at the 

ends. and a back bo\\·. The back bo\\· intercepts the 

arm bo\\· at an angle bct\\Tl'n +S and GO degrees. The sack­

back and the :\ mcrican comb-back \\ 'incisor both han· a 

sha llo \\ but \\·ide m ·al scat. The style is closelY related to its 

English cousin , \\·hich is sometimes called a double hoop­

back \\'incisor. The sack-back is not as spectacular as the 

. \ merican continuous-arm \\ 'incisor. but I find the design to 

ha1·c interesting and complex 1·isual relationships. 

BEFORE You BEGIN: A LOOK 

AT STYLE AND TECHNIQUE 
The sack-back is certain!,· the sturdiest or a ll the high­

backed \\ 'incisor armchairs. The long spindles arc sup­

ported at midpoint by the horizontal arm bo\\·. The 

hoop-shaped back bow forms an array or triangles \\'ith 

the upper portion or the spindles. The extended arm bOll'S 

arc supported by arm supports and short spindles that 

form a triangulated frame. 

The handsome but shalloll' scat is not suited to e\'CTI'Ollt'. 

For comfort, the back needs a generous slouch angle or 12 

to IS degrees. \ \ 'ith a straighter backrest. a sitter tends to 

Green Size 

2-I n" x lli-I/2"+ 

X 21 "+ 

Dry Size 

I-7 1H" x IS-3n"+ 

X 20-1 I -l'' 

I I I I()" X I .1 / I()" .11 H" X 7 I H" 

7 /H" eli a 131 I()" dia 

1-1 Sl 16" dia Can be same as green 

(double-baslustn pattern 

1-151 I()" C:an be same as green 

(m<uor diameter) 

1-151 I G" C:an be same as g reen 

(major diameter) 

1-7/1()" Can be same as green 

(major diameter) 

7 I H" dia :~ 1 +" dia 

7 I H" dia :11+" dia 

71H" dia :11 +" eli a 

7 18" dia :v +" eli a 

:)/+"X 2" X 6" 

:\s required 

Leg Angles (in degrees from 90) 
for the Sack-Back Armchair 

Rake Splay Sighting Resultant 

Front 10 12 39.7 IS.+ 

Rear 16 12 53.5 19.6 

slide fon1·ard on the scat. Happily. deepening the scat is 

not cliflicult; HHI can increase the depth by an inch or t\\·o 

\\ 'ithout detracting fi·om the classic good looks or the 

design. The easiest approach is to extend the fi·ont or the 

scat, retaining the spindle and bo"· spacing. I r >·ou extend 

the scat front , relocate the boring centers and sight point 

for the fi·ont legs. LcmT the rear legs as shmm in the plans. 

The only other change is extending the length or the side 

stretchers. a measurement determined aficr HJU \T fitted 

the legs to the scat. 

This is not a simple chair to build. I stronglY recommend 

making a boll'-back \\'incisor before attempting the sack­

back or the other \\'incisors in the follo\\·ing chapters. 

i\ laking a sack-hack im·oh-cs se\'CTa l cha llenges. The back­

bo\\· tenons arc can·fu lh- fitted at a diflicult angle to 
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tapered mortises in the rather narro\\' arm b(m·. T he spin­

dles bulge in the lO\\Tr section bet\HTn the scat and the 

horizontal arm bO\\". Shm·ing a unif(Jrlll sel or these spin­

dles requires some real care. T he spindles arc also fitted to 

tapered mortises in the arm bo\\·. 

Although the sack-back in the plans has f;tnn double­

baluster turnings. a pattern common in the late 1700s, the 

much simpler double-bobb in (or bamboo) pattern is a lso 

appropriate and historical\\" correct. .\ nother alternatin· is 

the cone and , ·ase turning pattern shm,·n on the plans f(Jr 

the comb-back \\"incisor. In this hYbrid. simplified n-rsion 

or the {;meier turning styles. the turned arm supports arc 

essential\\" sca lec\-c\o\\·n \"lTS ions of" the legs. 

MAKING THE SEAT 
The seat for the sack-back (and the comb-bark in the nc:-.:t 

chapter is " ·icier than it is deep. T he planking runs fium 

side tO side instead of fi·olll lO back. as in most Other 

. \ merican \\'incisors. Ora\\· the seat outline on the plank. 

along \\'ith the border or the spindle deck and the renters 

for all the spindles fig. 13 .+. 

If , -ou choose to. \"OU can bore the arm support and the 

spindle holes in the seat deck bd(m· You saddle the sea t. 

using the sight lines and resultant boring angles on the seal 

plan. :\ h · prekrence is to bore the arm support and spin­

dle mortises " ·ith the bent arm bo\\· held in p lace bY bor­

ing fi:-.:tures. You bore through the arm bo\\· and then 

rominuc \\"ith borings into the seat. \\ 'ith this method HJU 

don't deal " ·ith numeric angles. and YOU hm-c more 

options fo r customizing spindle spacing and angles. 

. \ no ther possibility is boring and reaming the arm-support 

mortises o nk There is less chance of splitting the seat 

plank if you ream the arm-support mortises before s;l\\·ing 

the outline or the seat. 

Saddle the seat fo l\m,·ing the steps in the chapter on the 

bo\\·-back \\'incisor. 

MAKING THE Bow AND SPINDLES 
Before ri,·ing the blank for the arm bo\\·. HJU must make a 

decision about the hand sections. \ \ 'hile you can make the 

arm bo\\· from one p iece. " ·ith imegral hands. separate 

blocks for the hand pieces arc commonh· glued in place 

after bending and dry ing the arm \)(m·. T his not on ly saH'S 

,,·ood but is a lso eas ier than forming and bending the arms 

from a single piece of \\"OOcl. 

Ri,·e o ut the bo\\· and spindle blanks. T he materials chart 

lists dimensions for an arm bo\\' " ·ith the hand pieces 

g lued to the sides or the steam-bent bm,· after drYing. Ir 

\"OU choose to make the arm bm,· fi·01n one piece. the ri\ ·­

ing is I by 2-31 + bY +8+ inches (fig. 13.G . The 2-31 +-inch 

" ·iclth usually crosses the g rmnh r ings but can be parallel 

to them. Don't sa\\· the actual hand shape unti l \"OU han· 

fitted the arm bo"· to the arm supports and spindles. 

'Yo." (GREEN ) 
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F IG. 13.6 . Patte rn fo r a single-piece sack-back a rm bow. You can 
also g lue the ha nd pieces t o a narrower bow blank. 

Shan· the arm bm,· and the bark bo\\· to the green dimen­

sions in the materials chan. You ran shan· the bark b(l\\. 

round or as an octagon in section and do the rounding latn. 

Don't taper the ends of' the bark bo\\· until \·ou'rc reach· to fit 

it to the arm bm,·. Steam green bo\\· blanks for about f(Jrt\ ·­

fin· minutes. Double the steaming time for air-dried bo\\· 

blanks. 

You ran usc the same bend ing f(Jrm f(Jr both bm,·s. but fit­

ting the bark bm,· is easier if you make a separate bending 

f(mn :V + inch narrO\HT fi ·01n sick to side than the f(mn 

used f(Jr the arm b(l\\·. :\l ark the bo\\· ct'llllTS and direction 

of' the bend on the bo\\·s bcf(Jrc putting them in the steamn. 

:\l aking the sack-back sp indles requires spec ial attention to 

details. R in· and trim the blanks to length. preparing st·\·­

nalextra blanks in each length. Sha\·l· the blanks to 7 IH 
inches square. These can tapn to a wuTO\\Tr dimension at 

one end: the bulge in the finished shaped spindles is .)-I I+ 
inches fi·om the base, including the l-inch seal tenon. 

Dra\\· a line around each square spindle .) - I I+ inches fi·01n 

the base see fig. 13. 7). 'Ltpn the lo\H'r ends to a square 

91 I 6 inches across . . Ltper the uppn ends of the long spin­

elks to 3/H inch square and of tlw short spindles to I /'2 
inch sq uare. Then shape the spindle blanks into octagons. 

K iln dry the spindles. h Jr this chair and the comb-back l 

fit the arm bo1,. before l continue detailing the spindles. 

Since the height or the arm b(m· drops slight!,- fi·om the 

arm supports. the distance fi·om the spindle deck on the scat 

to the bottom of' the arm bm,· is regulated for each sp indle. 

Yz" 

F IG. 13 .7 . Dimensions for shaving g reen spind les 

TURNING THE LEGS 

AND ARM SUPPORTS 

%" %" %" 

== 

AND ASSEMBLING THE STOOL 
T urn the legs and the arm supports .. \ common , -a riation 

of' the turning pattern in the plans uses a straight tapn an 

elongated cone for the lmH·r section. " ·hich appears as a 

double cu1Yc in the plans and on my chair in the photos (sec 

figs. 13.5 and 13.8). If' \"OU usc a stra ight taper. , -o u must 
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13.6. Pattern for a single-piece sack-back arm bow. You ca n 
~lue the hand pieces to a narrower bow blank. 

re the arm bo\\· and the back bm1· to the gree n dimcn-

1 in the materials chart . You can shan· the bac k bo\\· 

d or as an octagon in sect ion and do the round ing latn. 

't taper the ends of the bac k bo\\ until \"Ou·n· readY to lit 

the arm bow. team gn·en bo" · blanks lo r a bout l() rt\·­

!l'linute . Double the steaming time lo r a ir-dried bo\\ 

can use the same bending fo rm lo r both bo\\·s. but lit­

the back bow is easier if you make a separate bending 

t 31 .J. inch narrower from side to side tha n the limn 

fo r the a rm bow. ;\l ark the bm1· centers and direction 

te bend on the bows before puning them in th e stcamn. 

ing the sack-back spind les requires spec ia l a ttentio n to 

il . Ri1·e and trim the bla nks to length. prepa ring S l ' \ ·­

ex tra blan ks in each length. Shm·e the bla nks to 7 IH 
es quare. These can taper to a na rro11Tr dimension a t 

end: the bulge in the finished shaped spind les is .)-I I-~ 

es from the base, includ ing th e l-inch sca t ten on. 

w a line around each square spindle 5 -I I -~ inches li ·mn 

1ase (see fig. 13. 7). Taper the lo\\·er ends to a square 

i inches across. Ta per the upper ends of th e long spin­

to 318 inch square and of the short spindles to I 1'2 
square. Then shape the spindle bla nks into onagons. 

dry the spindles. For this cha ir and the comb-bac k I 

e arm bow before l continue deta iling the spindles. 

! the height of the a rm bo\\· drops slighth- fi ·om the 

supports. the distance from the spindle deck 0 11 the seat 

e bottom of the a rm bo\\· is regulated l() r each spindle. 

)lj" %" r I =::=:=~ 
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3.7. Dimensions for shaving green spindles 

RNING THE LEGS 

D ARM SUPPORTS 

D ASSEMBLING THE STOOL 

211'2" __,., 

¥a" 

the leg and the a rm supports . . \ common , ·a ria tion 

e turn ing pa ttern in the plans uses a stra ight tapn an 

:ared cone lo r the lom.T sect io n. \\·hich appea rs as a 

le cufl ·e in the pla ns a nd on 1111· cha ir in the photos (sec 

13.5 and 13.8). If 1·ou usc a straight t a pc t ~ Yo u must 
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Conljitlling 11't1 o/ ltg angle' a., thl' 1l'flt nwrti11'1 are n•amed. The plank 1'1111, 

,,& to 1idr on thi.1 z,·idt. m·al-,hajJI'd 11'at. 

adjust the major diametn of the sick stretchers to match 

the diameter of the cone at the imnsection line ,,·here the 

stretcher m ortises arc bored. The taper for the tenons on 

the leg and arm-support turnings should match , ·our 

ream e r. This ma\· req uire modif\·ing the dimensions in the 

plans . 

. \ sscmbk the stoo l sect io n ol' the chair f(JIIo,,·ing th e direc­

tions in Cha pter 8. Beca use th e \\·ide sca t has grain run­

ning fi-om side to side. g rmnh-ring o rienta tion for th e legs 

is from li·om to back fig. 13.9 . Grmnh-ring oriellla tion f() r 

the side a nd medial stretchers is the same as for the bm,·­

back \\'incisor. \\'edges f()r the leg tenons must be perpen­

dicular to th e scat gra in. Trim th e tenon pro trusions on 

the seat and the bo ttom s of the legs. On Ill\' sack-back the 

sca t drops I 1'2 inch fi·om front to bac k. 

FiniNG THE ARM Bow 
The arm bo,,· ,,ill be suflic ientk dn· in t,,·o o r three da,·s il' 

it has been kept in a suit able dn·ing em·ironmcnt. If the 

bend is spring~: clamp the bcJ\\· to a I IJ\· 3 board. L sc the 

arm-l)(J\1 hold ing fixtures described in Chapte r 8 to sup­

port the arm bm,· abon· th e sca t. B(· ca reful in select ing 

the exact placement. The back >ect ion of the arm bo,,· is 

o f1sct fi ·om the center spindle loca tion b~ · 13 degrees fi -om 

nTticaL The bo,,· should a lso be sYmnwtri caL , ·inn·d li ·om 
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FtG. 13.9. Growth-ring orientation for sack-back seat, legs, stretch­
ers, and wedges. Follow the orientation for the comb-back Windsor. 

FtG. 13.1 0. Typical spindle spacing for the sack-back Windsor. 
Adjust to the bows on your chair. 

abmT. Clamp th e bo\1· sec ure~\- to the ho lding fixtures. 

\ \ 'ith the bo,,· in place, you can begin to space the borings 

f(x the arm supports and sp indles. Since cn·ry bo,,· is slightly 

difli: rent, use the suggested arm-bo\1· spacing in figure 13. I 0 

as a starting guide. Fo r a , ·isual check on the spacing. ta pe 

straight ,,·ires or thin do\\·cls against the inner edge o f' the 

a rm bo,,·. L'se the spac ing for mortises in the seat as shm,·n 

in the plan. You a lso need to consider the location for the 

add-on hand pieces as , ·ou 1m rk out the spindle and arm­

support spacing. The mortise in the hand piece is approxi­

matelY ce ntered in the 1\·idc sect ion oppos ite the peaked 

triangle on the outer side. Remember that the a rm bm,· has 

not bee n cut to length. Pencil :\.s at the mortise centers. 

Once yo u \ ·c determined spac ing i(Jr the arm support and 

spindles. yo u're readY to g lue the ha nd blocks tot 

bow. Bek)re tTmm·ing th e bm,· fi·om the fixtures, 1 

positioning tick marks on th e a rm and fixtures. T 

blocks should be about I I I 6 inch thicker than tho 
bo,,·_ Secure one hand block a nd one end of the< 

side by side in a bench , ·isc ,,·ith bo th surfaces to 

fite ing up. L'sc a sharp block plane to joint the cc 

fitces. Take HT\' thin shm·ings. Stop planing whet 

surfitc-es o f bo th pieces f(mn a fl at. common plar 

the joint bY pi\ -o ting th e ha nd piece 180 degree . 

inner atTis of the ha nd block and arm bow durir 

ing remain together as th e t\\·o pieces a re positi01 
IJ\· side. ) 

Check the joint fo r a tight fit. The planing does n 

to be a bso lute~\- sq uare. but the t\\·o pieces must fi 

together pnkctly. Plane again il' the joint is not a 

able. This g lue joint is subjected to co nsiderable r 
during reaming. fitting. and the usefi.t! life of the c 

This is a long g rain to long gra in glue joint. whicl 

as strong as a solid piece ol' \\·ood il' it is done cor 

.\ fl(-rjointing. g lue a nd clamp t!H· square hand bl· 

the arms. II' \'CHI usc n·llcJ\1· g lue. prime both surfa 

a thin coa t o l' g lue. ,,·ait fin· to ten minutes. then . 

anothn coa t ol' g lue to one of the surfitces. If yot 

cpox\: slightl y roughen bo th surbccs \\·ith sandpaJ 

(;Iaing hand j1inf.1 to tht ann holl' 
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B.9. Growth-ring orientation for sack-back seat, legs, stretch­
Jd wedges. Follow the orientation for the comb-back Windsor. 

3-10. Typical spindle spacing for the sack-back Windsor. 
t to the bows on your chair. 

e. Clamp the bow securely to the holding fixtures. 

the bow in place, you can begin to space the borings 

te arm support and spindles. Since eHTY bow is slighth 

ent, use the suggested arm-bo"· spacing in ligure 13. I 0 
!tarring guide. l:or a 1·isual check on the spacing, tape 

:Jlt wires or thin do"·els against the inner edge of the 

D0\1: Use the spacing for mortises in the seat as sho11·n 

: plan. You also need to consider the location lo r the 

m hand piece as you 1mrk out the spindle and arm-

Jrt spacing. The mortise in the hand piece is approxi-

~· centered in the 11ide section opposite the peaked 

~le on the outer side. Remember that the arm bo"· has 

een cut to length. Pencil Xs at the mortise cclltcrs. 

: you \ ·e determined spac ing lor the arm support and 

spindles. you're ready to glue the hand blocks to the arm 

bo\1·. Before t-cmo1·ing the bo\1· fi·om the fixtures, pencil 

positioning tick marks on the arm and fixtures. The hand 

blocks should be about I I 16 inch thicker than the arm 

bo11·. Secure one hand block and one end or the arm bo11· 

side by side in a bench 1·isc 11·ith both surf~1ces to be joined 

f~tcing up. Usc a sharp block plane to joint the common 

f~tccs . Take HTY thin sha1· ings. Stop planing 11·hcn the 

surf~tces of both pieces f(>rm a flat, common plane. Check 

the joint b1· pimting the hand piece I RO degrees. (The 

inner arris of the hand block and arm bo"· during plan­

ing remain together as the t11·o pieces arc positioned side 

bY side. 

Check the joim for a tight lit. The planing does not han· 

to be absolutely square. but the t11·o pieces must lit 

together pcrkctly. Plane again if the joint is not accept­

able. This glue joint is subjected to considerable pressure 

during reaming, litting. and the usciLd life of the chair. 

This is a long grain to long grain glue joint. " ·hich " ·ill be 

as strong as a solid piece of " ·oocl if it is clone coiTLTtk 

.\ f[cr joiming. glue and clamp the square hand blocks to 

the arms. If 1·ou usc n·llo\1· glue. prime both surf~tn·s 11·ith 

a thin coat of glue. 11·a it lin· to ten minutes. then apph· 

another coat of glue to om· of the surf~tccs. If H>u usc 

cpox1. slightlY roughen both surf~tees 11·ith sanclpapn. 

( ;fuiug hand pine., lo the II fill bow 

Polyurethane glue is also a good choice. especialh· if the 

\I"Ood is still slightly wet. Afier cla mping, clll'ck to be suiT 

that the lei[ and right hand blocks a re in the same plane. 

Clamp the arm bow back onto the holding fixtures. :\latch 

up the tick marks. 

BORING THE ARM·SUPPORT 

AND SPINDLE MORTISES 
The spindle and arm-support mortises in the arm b011· arc 

7 I I() inch in diameter. Do not bore the angled back-bo11· 

mortises until 1·ou\·c dry fitwcl the arm bm1· in place. C sc 

a bit brace " ·ith a standard auger bit. or a hand-held elec­

tric drill " ·ith a bit such as a pmHTbore or a l(>rstner. Stop 

boring 1dll'n the lead hegins to break through the bottom 

of the bo\1·. Rcn wn· the bm1· and back bore into the mor­

tises. You can prcH'nt tcarout 11·ith an electric drill bY tem­

porarih clamping a pinT of scrap \H)()d lO the bottom of 

the bo\1· .. \ im the drill at the corresponding mortise loca­

tions on the st·at. You'll appreciate assistance in aiming 

the drill. 

If YOU didn't bore the mortises in the sca t bl'iim· HJU 

assembled the stool. H>U han· tl\"0 choices l(>r boring them 

110\1·. The spindle mortises in the seat arc I 1'2 inch in diam­

eter and I inch deep. The arm-support mortist·s arc bored 

:VH inch in diameter, and thL·n reamed to lit tlw taptTed 

end of the ann supports. Your choices arc to: I I L se arm­

bo11· mortises paired " ·ith corresponding scat mortise cen­

ters to detnmint· sighting lint's on the scat and resultant 

boring angles: n·mon· the arm bm1· fium the holding lix­

tures and bore the sca t mortises using a bcn·l ga uge and tn· 

square as guides: or '2) bore through the arm-bo11· mortises 

\\·ith the bm1· secured in place b1· the holding lixturcs. h >r 

this method , you need extra-long drills or a drill extension. 

(:\ standard spade-hit extension " ·ill mate to a pmn·rborc 

bit.) You will need to n·mon· the drill lium the drill chuck 

for each mortise in orcin to thread the drill sh<lllk up 

through the arm hm,·. This is nL-cessatY IH'causc the I 1'2-
inch seat mortises arc largn than the 7 I I ()-inch arm-bo\1· 

mortises.) The beaut\· of this method is that 1uu aim 

straight through the positioned arm-bm,· mortises to the 

sca t mortises. It 's all clone b1· L"H" no boring to numeric 

angles or a lignment " ·ith bn·cl gauges. 

"l o bore and ream mortises in tht· seat and arm bo"· lor 

the arm supports, lirst determine boring sight lines b1· 

a ligning a plumb bob 11·ith the cclllns of the arm-support 

mortises in the seat and bm1·. Lse a ben·l gauge and 

protractor to record the resultant boring angles. 

Remon· the arm bm,· lium the holding fixtures . and 

unclamp the fixtures fi ·01n the seat. 

Ream the seat and ar111-bo"· mortises, using the appropri­

ate tenons of the arm supports to check fo r fit a nd direc­

tion. (Designate ld[ and right arm supports, and make tick 

marks for oriental ion.) 
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TEsT FiniNG THE ARM Bow 

AND FINISHING THE HANDS 

Tes t fit th e a rm supports to the mortises in the 

sea t and arm bo\\·. ~lake sure that the ha nds are 

at the same height and in alignment ,,·ith each 

o th er. The back or th e bow should be I /2 inch 

10\H' r than the a rm bow a t the hands . . \ lso check 

to see ir th e a rm supports line up with each 
other , ·ie,,·ed (!·om th e side, a nd if the,· are s\·m­

metrical , ·ie \\·ed (!·om the front or the cha ir. 

This is a good time to finish the ha nds see fig. 

13. 1 I . Pla ne the races o f' the ha nd blocks flush 

1\·ith the upper and 10\H'r s urf~Kes o r the arm 

bO\, .. Loca te th e hands so that th e arm-support 

mortise is in line 1\"ith the peak o r the \ '-shape at 

the side. Flip the pa ttern on· r fo r dra\\·ing the 

curn· on th e inside straight section o f' the arm 

bo\\·. Cut the o utline 1\·ith a coping sal\· o r ba nd 

sal\·. Clean up th e sa\\Td ou tline 1\·ith a spo keshan·. 

chisel. a nd fin e-cu t rasp. 

C hamkr the arr is a ro und th e upper surfitn' of' th e hands. 

using a chisel a nd a ha ir- ro und file . Rcm O\·e no m ore than 

I I 16 inch fi ·om the upper fitce a nd sides. On the bo ttom 

arr is. chamkr a bout I I -1- in ch into the fitce. and I /8 inch 

up the sides o r th e hands. 

FINISHING THE SPINDLES 
You 're nO\,. a lmost readY to bore a nd fit the back bo\\· to 

the arm bO\, .. Finish and dn· fit th e central back spindle 

first. H m·ing it in place helps to support and loca te th e 

back bo\\·. 

You ' ll fini sh th e sp indles in scnTal steps. They must be 

thoroughlY clr); so that they \\·ill not shrink afier the chair 

is asse mbled. Finish o nlY th e center spindle no\\·. Finish the 

others \\·hen the back bo\\· is fitted to the a rm bo\\·. 

You can shan·. file. a nd sa nd the I /2 -inch diameter b,· 

l-inch tenon at the sp indle base to shape o r , ·ou ca n use a 

tenon form er of' some sort . Poss ibilities include a ho llO\,. 

auger. rounding plane. o r a dO\,-el!tcnon cutte r designed 

for use 1\·ith a drill press. l-o r the sack-bac k in the photos I 

used a drill press style teno n cutter, chu cked to a standard 

bit brace. Be sure that th e teno n cutter matches th e ho le 

made by your bo ring tool. (Remember that standard auger 

bits a rc I /6-~ inch O\ e rsized: ) 

\\'ith most o r th ese teno n cutters YOu need to prefo rm a 

chamrcr a t the tenon end. so that th e sp indle ca n enter the 

cutting part or the tool. \lake it 1\·ith a co ne-shaped dO\n·l 

pointer or a coarse fil e. Put the sp indle flat in Your 1\·o rk­

bench , ·ise. so that it is Ie, -c l. and usc a line le\·cl to chec k 

for lew! 1\·ith the bit brace. Cutting th e tenon this 1\·m· 

ta kes jus t a fe \\· seconds. 
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FIG. 13.11 . Drawing at 1 :2 sca le for sha ping the hand pieces 
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FIG. 13.12. Finishing the dry spindles: a, d imensions fo r the long , 
back spindles; b, a go/ no-go dry-spindle gauge 

To finish the spindles. make a go/ no-go sizing ga uge fi·om a 

thin piece or dry ha rd\\·ood ,,·ith 5/ 16-inch. 7 I 16-inch. 

1/2- inch. and 3/-1--inch opt>nings .see fig. 13. 12). L'se it to 

tes t th e dimensiont>d sections of the spindles ror correct size. 

Put the arm bo\\· in place, using the turned and fitt ed arm 

supports and the rea r (center) bo\\·-holding IL,ture. T~1ke 

measurements ror each spindle fi-om the seat plank to the 

bo ttom o r the a rm b0\1·. If' enTything fits correcth; there \\·ill 

be I /2-inch , ·aria tion. T he leng1hs range fi ·om 8-3/ -1- inches 

ro r the end spindles to 8-1 I -1- inches fo r the center back spin­

d les. :\ del I inch ror the depth of' the mortises in th t> seat. 

\l ost o r the remaining spindle 1\'0rk im·oh-es spokeshm·ing 

a nd sa nding. The maj o r diameter of' the bulge is 5-l I -!­
inches a bO\·c the end o r the spindles. Spokcshm·e the octag­

onal spindles to 3/ -1- inch in section a t the bulge. Then shan · 

the middle area to I / 2 inch in section. This should be I 0-

1 I -1- inches from the spindle base fo r the midd le spindle 

l·i"lling the long >/lind/e.> into .>l(~;ht[r tajmnlmorti.>e; in the arm 1 

but adjust this measurement to fit your cha ir. Then 

the tip o r the spindle to S/ 16 inch in section. (At tl 
the spindles a rc still longe r than their trim length .) 

Round the entire spindle . T a ke fin e sha, ·ings, ther 

1\·ith HO- a nd 120-g rit paper. You ca n lem·e spoke 

flat s as an option . Penc il a ring around the center 

I 0-1 I -1- inches a bon · the bo ttom end: adjust the rr 

nwnt as necessa ry fo r Your arm bo\\·. 

L1se a 7 I IG-or I /2-inch-dia mcter rat-ta il rasp to 

bo ttom or the cent er spindle mo rtise in the arm b 

opening f() r the m ortise should approach I /2 ind 

diameter. 1\·hile the upper end o f' th e mortise rem; 

the bo red diameter. 7 I I (j inch. Smear some penci 

into 1 he ream ed hole. TrY fit ti ng the upper end of 

spindle up through the bm,·. Ro tate the sp indle to 

pt·nc il kacl to the hea\'\" sect ions or the spindle. R, 

the spindle. Spokes hmT o r sand the spindle at the 

sect ions. You can also do mo re n ·aming 1\·ith the r 

rasp. Look for shinY places in the ho le that requin 

1mrk. ' lc:st fit again. Repea t the fitting procedure t 

spindle fit s up to the I 0-1 I -l--inch pencil ring. 

Fit the center spindle into the seat plank. Lr nece 1 

ro tate th e spindle so that it appears plumb when v 

from th e fi ·ont or th e chai r. You ca n take some cu 

OUt of th e spindle b\· bending it across YOur thigh. 

the a rm bm1· OH' r the spindle a nd onto the arm su 

Chec k to be sure that the arm bo\\· fits the spindle 

co rrect height. 

You can finish the lo11 cr half o f' th e other spindles 

la ter o n. a fier fittin g the bac k bow to the arm bow 

BoRING AND FiniNG 

THE BACK Bow 

Bo ring a nd fitting the tapered back bo11· tt> nons to 

arm-bo\\· m ortises on a sack-back is one or the mo 

cha llenging tasks in making any \\ 'incisor chair. I'll 
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L 12. Finishing the dry spindles: a, dimensions for the long, 
)indies; b, a go/no-go dry-spindle gauge 

ish the spindles, make a go/no-go sizing ga uge fi·om a 

ieee of dry hardwood \\'ith 5/ 16-inch. 7 I 16-inch. 

tch , and 3/ 4-inch openings (see fig. 13. 12 . Csc it to 

e dimensioned sections of the spindles fo r correct size. 

e arm bow in place, using the turned and fitted a rm 

rts and the rear (center) bo,,·-holding fixture. Ttkc 

~rements for each spindle from the seat plank to the 

n of the arm bow. If e\·erything fits correc t!~ ; there ,,·ill 

1-inch variation. The lengths range fi·om 8-3/+ inches 

; end spindles to 8-1 I+ inches for the center bac k spin­

tdd I inch for the depth of the mortises in the scat. 

)f the remaining spindle ,,·ork im-oiH'S spokcshm·ing 

mcling. The major diameter of the bulge is 5-I I+ 
above the end of the spindles. Spokcshan· the on ag-

oindles to 3/4 inch in section a t the bulge. Then shan · 

.delle area to l /2 inch in section. This should be I 0-

.ches from the spindle base fo r the middle spindle 

/·[/ling the long .>jiindle.> into .>lii;ht[r tajJered morti.>e.> in the arm bmc 

but adjust this measurement to fit your chair. Then shan· 

th e tip of the spindle to 5/ I G inch in section. (. \ t this stage. 

th e spindles a rc still longer than their trim lengths.) 

Ro und the entire spindle. Take fin e shm·ings. then sa nd 

11·ith 80- a nd 120-g rit paper. You can lem-e spokeshan· 

flats as an option. Penc il a ring a round the center spindle 

I 0-1 I+ inches a bon · th e bo ttom end: adjust the measure­

ment as necessary fo r your arm bo11·. 

Usc a 7 I l G- or l / 2-inch-clia meter ra t-tail rasp to ream the 

bo ttom of th e center spindle mo rtise in the arm bm,·. The 

opening fo r th e mo rtise sho uld a pproach I / 2 inch in 

diameter. 11·hile the upper end o f th e m ortise remains a t 

th e bored diameter. 7 I I G inch. Smear some penc il lead 

in to the reamed hole. Tn· fitting th e upper end of th e 

spindle up th ro ugh the bm,·. Rota te the spindle to tra nsfi: r 

pencil lead to the hcan· sect ions o f th e spindle. Remon · 

th e spindle. Spo keshan · o r sand th e spindle a t th e hca\Y 

sect ions. You can also do more reaminrr ,,·ith the rat-tail 
" rasp. Look fo r shinv places in the hole that require mo re 

,,·o rk. Test fit again. Repeat the fittin g procedure until till' 
spindle fits up to the I 0-1 I +-inch pencil ring. 

Fit th e center spindle into the sca t pla nk. If necessa ry. 

ro ta te the spindle so tha t it appea rs plumb ,,·hen \·inn·cl 

fi-om the fi-ont of the cha ir. You can ta ke some cutYaturc 

out of th e spindle b\· bending it ac ross m ur thigh. LmnT 

th e a rm bo,,· OH'r th e spindle a nd onto th e arm suppo rts. 

Check to be sure th a t th e a rm bo\,. fit s the spindle at the 

correc t he ight. 

You can fini sh th e lm,-c r half' o r the o ther spinclks no,,· o r 

la ter on. a fi c r fittin g th e bac k bo,,· to the a rm bm,·. 

BoRING AND FiniNG 

THE BACK Bow 
Boring a nd fitting the ta pered bac k bm,· tenons to the 

arm-bm,· m ortises o n a sack-bac k is one of th e most 

challenging tasks in ma king a ny \\'indsor cha ir. l"ll tell yo u 

ho\\' I do this, a long with a fc,,· spec ifica tions. H om:n· r. 

the bO\\'S o f' en· ry cha ir a re different; yo u'll hm·e to think 

this through fo r th e cha ir tha t you a re m a king. 

Begi n by holding th e ce nter of the back bo\\' aga inst the tip 

of the center spindle, ,,·hich is fitted to the seat a nd arm 

bm,·. The bm,· height can \·ary. I like the space bet\\'Cl'n the 

a rm bm,· and back bm,· to be slightly longe r tha n the space 

bet\\Te n the a rm bo11· and the seat plank. Use a spring 

cl amp to secure th e back bel\\· against the center spindle. 

The ends of the back bo,,· intersect the a rm bo\\' bet\,·ecn 

the first and second short spindles . .\l ark the location on the 

a rm bm,·. Set the angle and height of the bo,,· to your prefer­

ence. Pencil the boring sight line on the a rm bo\\' and record 

the resultant boring angle. (On my sack-back in the photos, 

the back bo,,· is .) 0 degrees fi ·om the arm bo\\'.) Check the 

measurement across the arm bo,,· and back bo\\'. During fit­

ting, the back bo\\' ,,·ill protrude about 3/ + inch through the 

arm bm,·. Pencil cuto fl s lo r the ends o r the back bO\\', 

Rem m·e th e bac k bo,,·. Bo re 3 / 8-inch holes in the a rm 

bo\\. ,,·ith the bm,· in place. o r cla mp the a rm bm,· to Your 

\\·o rkbench ,,·hichen'l' makes yo u less lll' tTous. L' se a 

reamer o r ra t-ta il rasp to taper the mortise. 

Cut the back bo,,· to th e trim length. T aper th e back bo,,· 

ends ,,·ith a dr;l\\·knik a nd spokeshan '. Yo u can modi!\ · the 

c iTcc ti\ ·e distance across the bo\,. ends by locating the tips 

o r th e tape rs to e ither sick of the o rigina l bel\\· cent er (fig. 

13 .1 3). You han· a ro ugh inch of slac k fo r making adjust­

ments in th e clista lllT ac ross the bo,,· tips. The included 

ta per angle sho ul d match th e a ngle o r \ 'OUr reamer. The 

fitt ed section of th e bo11· tenons should han· stra ight sides. 

l 'se the smea red pencil-lead technique to test lit the bac k­

bm,· ends to th e tapered mortises in th e a rm bel\\· .. \ cljust 

the ten ons o r mortises in g radua l imTements. 

FtG. 13.13. How 
shaping the ends 
of the back bow 
can also modify the 
distance across the 
bow ends 

0 f) 
} 

STRAIGHT SECT ION 

FiTS THROU6H 

BOW M:)RTI5E. 

5AiviPLE BACK· BOW ENa'i 

SPACING THE SPINDLES 
Locating the spindle spac ing through the back bo\\' is par­

tia llY a ma tter o r personal taste. From a fi·ont \ 'ie\\', you can 

choose to make the spindles look stra ight or fla re to the sides. 

If the back bo\\' is not H' ry closely alig11ed ,,;th the a rm bO\\·. 

the spindles mm· require bending. (Bent spindles a rc pa rt o f' 

the :\ mcrican sack-back tradition. but they a rc not found on 

English double hoop-back \\ 'incisors. ) 
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Pnparing lo bm<' 1jJindle morli.11'' in the bmk and arm bm,·,. The board damj){'(/ 
//(trill tlu arm bon· jm-rml' lht• hand jlit(njirnn lit ·i ,ling ou/ o/ a/(1!,111111'111. 

To space stra ight spindles. locate n ·ntns on the back bm,· 

tha t line up ,,·ith th e spindle holes in the seal and arm bo,,·. 

If H)U \\ <t ill to trY other spacing. place the spindles upside 

cJo,,·n in the ir respectin · seal mortises. L sc m asking tape to 

-;cc ure the spindles aga inst the arm a nd back bm,·s. You can 

a lso USC thin commercia l do\\·eJs or pieces o f stilf stra ight 

\\·ire. \\·hich a ll m\· \ 'OU tO experiment \\·ith the \·isua f c fl ect o f 

cuiYecl spindles. in addition to be ing use ful fo r a lig11ing bo r­

ing poillls on the upper surfitce o f the back bm\·. 

From a fi -om , .iL' \\·. the a rra nge ment should look sYmmetri­

ca l. Som etim es th e spac ing must be jiggled o ff pcrfi..· ct 

S\·mmctn· fo r a ppearance. This can be th e case if the bm,·s 

o r a rm suppo rts a rc no t pcrknh· a ligned. C a rdi..d fi..1dg ing 

ca n hide mista kes.) \\'hen ,·i e\\Tcl fi ·01n th e side. corre­

spo nd ing spindles on bo th sides o r the cha ir should appea r 

pa ra ll e l. 

Penc il cem crs fo r bo ring spindle m ortises thro ugh the bac k 

bo\\·. Bore th ese .) / 16 inch in d iameter. I suggest using th e 

"chicken m et hod .. fo r bo ring the o utside spindle mortises 

see Chapter 9). 
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Finish th e fi..dl se t o r spindles. lndi,·idua lh fit a ll spindles 

to th eir correct m a rks on th e a rm bo,,·. Then do a pa rtia l 

assembly. ,,·ith the spindles set through the a rm-bo\\· mor­

tises a nd into th e seat mo rtises. Fit th e back-bm,· tenons 

into the a rm-bo\\· m ortises. but insc n only th e cemcr (pre­

, ·iously fined) spindle to th e back bo,,·. (Fo r nm,·. th e o ther 

spindles ,,·ill extend a bO\T the back bo,,·.) L sc a penc il to 

ma rk the assembly length at the tips o r a ll the spindles, 

a bo ut I 1'2 inch a boH' th e bac k bo\\. 

Brea k dom1 the a rm / bac k asse mbly. Trim the spindles to 

length . Cha mfer th e spindle ends. Fit a ll the spindles to 

th e ir m ortises in th e bac k bo" ·· 

ASSEMBLY AND fiNISHING 
To try a fi..dl test assembly, lean· the arm supports in place 

in th e scat m ortises. Fit th e back-bow tenons into the a rm 

bO\\', Insert the full se t o r spindles th ro ugh the bon om o r 

th e ann bo\\·. Then \\·iggle a nd t\\iSt th e tips o r the spind les 

up into the back bo\\·. \ \ 'ith th e exce ption of the a rm sup­

ports. \ 'OU han · the complete back assemblY in one unit. 

Set th e hand mortises o r the a rm bo" · onT the arm sup­

pon s. Then begin pulling th e bon o m o r th e spindles cl om1 

in to th e ir respenin· mo rtises in the seat. Some ,,·ill require 

, -igo rous t\\·isting. (I han · fcHIIlclthis procedure to be easie r 

th a n beginning b,· inserting th e spindles into the scat , 

,,·hich also ,,·o rks.) 

\\'hen cnT\·thing fit s. ma ke a lignment a nd depth tick 

ma rks fi.J r all th e pa n s. :\ umber the spindles a nd the ir 

mortises if YOU ha\-c n' t clone this a lready. Pencil the tips 

o f the spindles and ends of the bac k bO\\' indicating ke rfs 

fc1 r the ,,·edges. Pencil simila r no ta tions on bo th ends o r 

th e a rm suppo rts. The spindle ke rfs must be perpendicular 

to th e fibe r direc tio n on the back bo,,·. 

Disassemble C\'tTYthing. Saw wedge ke rfs in both tenons o r 

th e arm supports. the bac k-bo,,· tenons, and spindle tips. 

Beg in th e fin a l asse mbh· b\· gluing the a rm supports into th e 

seal mortises. Brush glue into a ll th e m ortises in the a rm 

bm,·. and OlllO the tenons and illlo the kerfs in the ends of 

the back bm ,·. Fit the back bm,· to the a rm bm,·. Put g lue on 

the tip ends of the sho rt (side) spindles a ncJ fit these lO the 

arm bo,,: aligning tick m arks. Fit the long spindles through 

the a rm bm,·. Brush glue on the ir tip ends and fit the long 

spindles' ends to the back bo,,·, Brush glue in all the seal 

spindle mortises and on the tenons al the base of all the 

spindles. Fit the entire a rm / bac k assembly to the seat. 

\ \ 'hen en ·n ·thing is in place. exa mine the assembl y to 

m ake sure tha t the a rm bo,,· is properh- sea ted to th e spin­

d les (at the co rrect he ight and slope) and tha t it 's s\·mmet­

rical ,,·hen , -ie\\Td fi-om th e fi 'Oi ll o r the cha ir. Then chec k 

th e side , -ie\\· to sec if the ends o f' the a rm bo,,· a rc in line 

,,·ith each o the r. 

'f ht.final /1'1 1 aunnb(r. Put/he ljJindltlbm,· unillogether; then.fi 

Begin \\e dg ing b' sec uring bo th ends of the arm 

:'\ex t, \\Tclge th e lT illl'l' spindle ancJt he tenons of I 

bfl\\'. Then \\Tclge th e ends o r the other sp indles. 



the full set of spindles. Individually fit a ll spindles 

· correct mark on the arm bo" ·· Then do a partial 
ly, with the spindles set through the arm-bo" · mor­

d in to the seat mortises. Fit the bac k-bo" · tenons 
e arm-bow mortises, but insert only th e center (pre­

Y fined) spindle to the back bow. (Fo r no\\·, the o ther 
will extend abo,·e the back bow.) Usc a pencil to 

e assembly length at the tips of a ll the spindles. 

1/2 inch above the back bm\. 

down the arm/ back assembly. Trim the spindles to 

. Chamfer the spindle ends. Fit a ll th e spindles to 
orti es in the back bm,·. 

SEMBLY AND fiNISHING 

a full test assembly, lea\·e the a rm supports in place 

eat mortises. Fit the back-bow tenons into the arm 

ert the full set of spindles through the bottom o f" 

m bow. Then wiggle and twist the tips of the spindles 

the back bow. With the exception of the arm sup­
you have the complete back assembly in one unit. 

~ ha nd mortises of the arm bo,,· m·e r the a rm sup­

Then begin pulling the bottom of the spindles dmm 

p.ei.r respective mortises in the seat. Some " ·ill require 

Jus twisting. (I hm·e found this procedure to be easier 

Degi.nning by inserting the spindles into th e scat , 

l also works. ) 

1 everything fits, make a lignment and depth tick 

1 for all the parts. ~umbe r the spindles a nd th eir 
·e if you haven't done this a lready. Pencil the tips 

:spindles and ends of the back bo" · indicating kerfs 

e wedges. Pencil simila r notations on both ends o f" 

m supports. The spindle kerfs must be perpendicula r 

fiber direction on the back bo\\·. 

;emble everything. Saw wedge kerfs in both tenons of" 

m supports, the back-bo"· tenons. a nd spindle tips. 

the fmal assembly by gluing the a rm supports into th e 
1ortises. Brush glue into all the mortises in the arm 

md onto the tenons and into the kerfs in the ends o f" 

tck bow. Fir the back bow to the a rm bow. Put glue on 

J ends of the short (side) spindles and fit these to the 

lOW, aligning tick marks. Fit the long spindles through 

m bow. Brush glue on their rip ends and fit th e long 

es' ends to the back bo" ·· Brush glue in all the scat 

~ morrises and on the tenons at the base o f" all the 

~ . Fit the entire a rm / back assembk to the scat. 

1 e\·erything is in place. examine the asse mbly to 

sure tha t the a rm bo" · is properly seated to th e spin­
tt the correct height and slope) a nd that it \ symmet­

vhen , ·iewed from the front of the cha ir. Then check 

:le \-i.ew to see if the ends of the arm bm,· a rc in line 

:ach other. 

I hejinalle.ll fl.l.lflllhir. l'ulthe ~plndlt!boll' unillogethn: lhmjillhe IHilf o{lht 1/Jind/e.l into lht lfl/llllor/111'1. 

Begin \\Tclging bv securing both ends o f" th e arm supports. 
:\"ext. \\·edge the cemcr spindle a nd the tenons o f" the back 

bo,,·. Then \\Tclgc the ends o f" the o ther spindles. 

To fini sh the cha ir. l(>llo\\ the pron·clun· used l(> r the btm·­

bac k \\"incisor. One sma ll de tail th a t I lik t· is !t-a, ·ing about 

I 1'2 inch o f" bac k iJo,,· tenon protruding on the bottom o f" 

th e arm ho\\·. 
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American Wind~or: 
Comb-Back Armchair 

FIG. 14.1 . Plan view 

Thr . lmrrimn romh -hark IJ 'inrf,ol. m1 t'itganland ~<'gal armdwir 

FIG. 14.2. Front view 
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rican Wind~or: 
omb-Back Armchair 

FIG. 14.1. Plan view 

FIG. 14.2. Front view 

Leg Angles (in degrees from 90) 
for the Comb-Back Armchair 

Rake Splay Sighting Resultant 

Front I~ 1:) -~~-~ IB 

Rear 17 1:) .)~.9 ~ I 

Scale: 1:8 

FIG. 14.3. Side view 
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F IG. 14.4. Seat plan 

Scale: 1:4 
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Materials List: Comb-Back Armchair 

Number 
of Pieces 

+ 

+ 
8 

12 

Des cription 

Scat plank 

.\ rm bow 

Legs 

Side stretchers 

:\ ledial stretcher 

. \ rm supports 

Comb* 

Side spindles 

Back spindles** 

H anel blocks 

Rived 
Dimensions 

(s;med) 

I - l l -~" X 1- 1/2" X 50"+ 

2-1/2" sq x 22" rin·d 

or 2- I I·+'' sq x 22" smw·d 

2-1/2" sq x I()" rin·d 

or 2- 1 I+" sq x I()" sa\\'ed 

2-1/2" sq x 18" rin·d 

or 2-1 I+" sq x I H" sa11Td 

1-:1 1-~" sq x I+" 

1-1 I+" X +" X :-JO" 

I-ll+" sq x 12" 

1-11+" sq x 22" + 

(sam·d) 

Shaved Green 
Dimens ions 

2-1 I -1'' X I 6-1/2" 

X 21-1/2"+ 

31+" X I " 

2" dia (cone and 
1·asL' pattern) 

1- i 18" (major d iameter) 

2" (m<uor diameter) 

1-1/2" (major d iameter) 

I " X 3- 1 12" X 22" 

I" dia 

I" dia 

Finis h 
Dimens ions 

1- i I H" X I 6" X 2 I - I I -1'' 

II II()" X 15116" 

:'\atural shrinkage 

:'\atural shrinkage 

:'\atural shrinkage 

:'\atura l shrinkage 

:\Tatura l shrinkage 

i 18" dia 

i 18" dia 

3 1-~" X 2" X(}" 

.\ s required 

* For a sall·ed comb. use a piece or air-dried harclll·ood :-l-1 12 inches thick.+ inches \\·ide. and 22 inches long. 

** The long back spindles can be extended to 28 inches in length. 
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T he most regal of all \\·incisors .. \mnican or English . 

the comb-back armchair is almost a throne. The \\·ide. 

m ·al seat. similar to the sack-hack's. is e1-en 11·iclcr and 

-;ome11·hat deeper. The English 1·ariation of the comb-hack 

is knmm as a high-back. 

BEFORE You BEGIN: A LOOK 

AT STYLE AND CONSTRUCTION 
The comb-back \\·incisor shm1·n in the plans and photos 

has a rather lm1· backrest and comb. You can easik extend 

the backrest height simpk by lengthening the cemer spin­

dles. \ \ .ith onk a slight amount of spindle flare. m1· comb­

back is a consetY<llin· interpretation of the stdc. You can 

casil1· spread the spindles I(Jr a more dramatic appearance; 

1·ou IHHdcl of course a lso lengthen the comb to accommo­

date the increased flare. But if 1·ou do this. be sure to 

maintain a nice-looking m-erhang at the ends of the comb. 

Yo u also m;n · choose to deepen the scat litrthn. liJIIo,,·ing 

the suggest ions in Chapter I :1 on the sack-bac k. 

C o nstruction is basicallY the same as the sack-back. The 

back sp indles arc longer and thndi.Jre a bit hca1·ier in mY 

n-rsion of this chair. This comb-back has the hdJricl conc­

anci-l ·ast' turning pattern. but n>u cou ld instead usc the 

litncY double-baluster pattern (as see n on the sack-back). 

o r the simpler double-bobbin (bamboo) pattern. 

/)rtaif '!/ lhr om / It'll/ and m .1f turning j!llllrm 1111'd br iht' author 
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CONSTRUCTION NOTES 
You can bend the comb li·01n a ri1·ing or sm1· it lium a sin­

g le piece of air-dried timber. I made the chair in the photo 

,,·ith a bent comb . . \ s;\\\·ecl comb \\·ill han· a more inter­

esting grain pallern and can be made fi ·om figured 1\"00cl. 

or less perkct 11·oocl than that required for bending. I sug­

gest sa11·ing the comb if 1-ou plan on using a natural finish. 

.\ bent comb requires less ,,·ood and is considerabk 

stronger. You can make a special bending jig using multi­

ple lan-rs of 3/ +-inch ply1,·ood laminated together. 11·ith a 

radius chosen to suit Your chair sec lig. 1-U). 

FIG. 14.6 . Bending forms for 
the comb. The comb blank is 
clamped in the space between 
the two forms. 

To make a bent comb. rin· the blank considerabh· longer 

than the trim length to make bending eas ier and more 

s\·mmt·trical. Shm-e the comb to square dimensions. Steam 

the comb blank lor a li.dl hour. Bending the comparatin·ly 

short. 11·ide comb blank is challenging. TrY to han· help 

and a good selection of hemY-duty clamps on hand. 

Details for shaping the comb ends appear in ligure I+. 7. 
Shape the outline ,,·ith a sa11· or dr;\\\-kni!C. The design lor 

FIG. 14.7. Detail s for 
finishing the comb 

SPINDLE 

TENCN 

the flared comb cars is a lllallcr or personal taste 

Chamkr the litcc of the comb. so that it slopes fr 

base. Round the upper part of the litee. lca1·ing a 

flat along the crest. ShalT a I I I ()- inch-,,·icle chan 

the hack arris of the crest. The re mer of the corr 

shaped ,,·ith an unobtrusin· conn·x CUIYature. Tl­
of the comb is flat and stra ig·ht. 

The long· upper back spindles and comb make this 

s tructural~\- 11·caker than the sack-back \\·incisor. ~ 

sl!Tngth co mes ri·om making thicker spindles (fig. I 

11·hich in turn require a s light~\- ht'a\·in bo\\·. Som{ 

comb-backs han· thin. bcnclable spindles: I belieYe 

a 

MAKE 2 

MAKE. 8 ~------------------------22•----

c 

'l'e' 

% " 

FIG. 14.8. Spindle details for the comb-back: a, dimensi< 
spindles shaved green; b, dimensions of finished, dry sp 
go/ no-go gauge for sizing dry spindles 

FIG. 14.9. Suggested 
spacing for spindle 
mortises in the comb-
back arm bow 



~STRUCTION NOTES 
ill bend the comb from a ri1·ing or sa"· it fi·01n a sin­

:ce of air-dried timber. I made the chair in the photo 

bent comb. A a11·ed comb \\·ill hm·e a more inter­

grain pattern and ca n be made fi·om figured 1mod. 

, perfect wood than that required for bending. I sug­

Lwing the comb if you plan on using a natural finish. 

~comb requires less wood and is considcrabk 

~r. You can make a special bending jig using multi­

rers of 3/ .f-inch pl~\\'OOd laminated together. \\'ith a 

chosen to suit your cha ir (see fig. I +.G. 

.6. Bending forms for 
nb. The comb blank is 
Kl in the space between 
o forms . 

ike a bent comb, ri1·e the blank considerably longer 

he trim length to make bending easier and more 

etrical. have the comb to square dimensions. Steam 

1mb blank for a full hour. Bend ing the compa ratin· l>· 

\vide comb blank is challenging. Try to han· help 

good selection of hea\\·-dutl· clamps on hand. 

iS for shaping the comb ends appear in figure I+. 7. 

: the outline with a sa11· or drm,-knifC. The design for 

1.7 . Details for 
19 the comb 

SPINDLE 

TENCN 

the fl ared comb cars is a matter or personal taste. 

Chamfi:T the fitcc or the comb. so that it slopes fi·Oin the 

base. Round the upper part of the f:Ke. Icm·ing a 3/H-inch 

flat along the crest. Shan· a I I !6-inch-11 ide chamkr on 

the back aiTis or the crest. The cen ter or the comb is 

shaped " ·ith an unobtrusin· conn·x cuiYatUIT. The bouom 

or the comb is flat and st raight. 

The long upper back spi ndles and comb make this cha ir 

structura l!\- ,,·eaker than the sack-back \ \ 'inds01: :'\ccessan· 

strength comes fi·om making thicker spindles fig. I +.H. 

\\·hich in turn require a sl ight!\- hem·ier bm,·. Some \\ 'incisor 

comb-backs han· thin. bendable spindles: I belien· that a 

"/,• " , .. 

a L~==r=~====r==========~ 
I-- SY4"~ I 

MAKE 2 12." - ----1 

MAKE 8 ~------------22• --------~ 

c 

5/o" Yro" 

FIG. 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 

F IG. 14.9 . Suggested 
spacing for spindle 
mortises in the comb-
back arm bow 

chair shou ld gin· an impn·ssion or adequate strcng1h. com­

bined 11·irh graccli.d lines. The spindle tenons in the seal can 

be enlarged to ~)/I() or .1 / H inch in diameter. 

Construction procedures !ex the comb-back stool and the 

arm-b011· sect ion or the back arc idelllica[ lO those f(Jr the 

sack-back. Spacing (()r spindle mortises in the arm bo1,. 

appear in figure 1 -~. 9. Fitting the comb lO the ends or the 

extended spindles is explained in Chapter H on the stick 

\\ 'incisor. 

Be suiT to lean· an adequate comb OHThang past thl· l·nd 

spindles. This chair looks bad 11ith a short. chint/.1. comb. 

--- -
- - --

IJI'Iail qf lhl' arm >11/Jjmrl>. holl'. >j!indil'>. and mmb . . \ iJ/r 1111 >j!ind!t 
llt·dling> hdm, · lht arm hm, ·. 

'if&" 
DIA . 

7/1&" DIA. ARM­

SUPPORT 

MORTISES 
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American Wind~or: 
Continuom-Hrm Chair 

FIG. 15.1. Plan view 

The wntinuou.1-amt ll "inrf.,ot: at honu· in jll'l-iorlanrl (01//empora!Jjimtiture 1flting' 
FIG. 15.2. Front view 
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~rican Wind~or: 
mtinuom-Hrm Chair 

•m.od and ronlempora!J.fimu·lure .~elling' 

FtG. 15.1. Plan view 

FtG. 15.2. Front view 

Scale: 1:8 

FtG. 15.3. Side view 
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0 

ALL SPINDLE 
MORTISES 

1/2" DIA. X 1" DEEP 

3/8" 
THROUGH 
MORTISE 

0 

BACK BOW FORM 

1' X 12" X 24" SUPPORT BOARD 

PATTERN FOR ARM BEND 
(MAKE TWO) 

2" THICK PINE OR 3 LAYERS OF 3/4' PLY 

0 
0 

0 

PATTERN FOR ~ACK SECTION 

I 

I 
I 
I 
I 

FIG. 15.4. Bending jigs 

Scale: 1:4 
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I 
J·. 

\'.: : >" 
···I ·· 
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34-1/2° 
'\ 

15-1/2°ffi·-· __ __J_ 

I 
i 
I 
I 
I 
i 
i 
I 
i 
i 
i 
i 15-112"'+' 

\2:/9/16" 
THROUGH 
MORTISE 

FIG. 15.5. Seat plan 

2-::; '6 

BAMBC 
ADJUST TAPERS AT BOl 

FIG. 15.6. Pattern for optional arm supp 
It is included here because it is the approp1 

Materials List: Continuous-Arm f 

Number Rived 
of Pieces Description Dimensiom 

Seat plank s;l\l·ed 

Bo,,· 1-1/+" X 1-l/ 

- ~ Leg blanks 2-1/2" sq x 2: 

or 2" sq x 22 

2 Side stretchers 2-1 /2" sq x I' 
or 2" sq x !7 

\ ledial stretcher 2" sq x 18" ri' 
or 1-5/8" sq 

2 _ \ rm supports 2" sq xI+- II~ 

or 1-5/8" sq: 

2 Spinclks 3/+"sqx 13" 

2 Spindles 3/+"sqx !4" 

') Spindles 3/+"sqx 18" 

2 Spindles :v +" sq x 22" 

2 Spindles 3/+" sq x 23" 

:l Spindles 3/+" sq x 24" 

'2 Hanel blocks 

'21 \\·edges 

Leg Angles (in degrees from 90) 
for the Continuous-Arm Chair 

Rake 

Front 

Rear I 7 

Splay 

I:l 

13 

Sighting Result 

3+.5 

.12.9 

15.6 

2! 



ND 

)f 3 /4" PLY 

SECTION 

~s 

----: 

0 

0 

15-112~ 
'0..)9/16" 

THROUGH 
MORTISE 

'--
6 10' 11-3/4 13 

-r- ---j 
2-5/16 

[ 80 

l ~= I= I ~ J 
I • • • • 15/32' 1-3/16 1-5/16 1-1/8' 9/16' 3/8 

BAMBOO ARM SUPPORT 
ADJUST TAPERS AT BOTH ENDS TO AVAILABLE REAMERS 

FtG. 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 
of Pieces 

.j. 

D escription 

Seat plank 

Leg blanks 

Side stretchers 

Rived 
Dimens ions 

(sa11ecl) 

1-1/+" X 1-1/2" X 62"+ 

2-1 12" sq x 22" ri1 eel 

or 2" sq x 22" sa11·ccl 

2-1 /2" sq x 17-1 12" rin·cl 

or 2" sq x 17-112" saiH' cl 

:\!celia I stretcher 2" sq x 18" rin·cl 
or l-5 18" sq x I.J.-1 12" sa11ccl 

:\rm supports 2" sq x I.J.-1 12" ri1·ecl 

Green 
Dimen s ions 

2-l i .J." x 19<11.J." 11icle 

x I 8'' deep 

131 16" sq x 62" 

l-3 1 .J." (major diameter) 

I<ll+" (major diameter) 

Dry Size 

l-7 18" x 19-l i .J." 11iclc 

x I 7- I I 2" deep 

Rekr to fig. 15.6.) 

Can be same 

Can be same 

l- .) 1 I G" (major diameter) Can be same 

l-5 1 16" (major diameter) Can be same 

or l-5 18" sq x I.J.-1 1 2" sm1ecl 

21 

Spindles 

Spindles 

Spindles 

Spindles 

Spindles 

Spindles 

Hanel blocks 

\\"edges 

3/+" sq x 13'' 

31+" sq x I.J." 

3/+" sq x 18" 

31.J." sq x 22" 

31.J." sq x 23" 

31.J." sq x 2.J." 

Leg Angles (in degrees from 90) 
for the Continuous-Arm Chair 

Front 

Rear 

Rake 

9 

17 

Splay 

13 

13 

Sigh tin g Resultan t 

3.J..5 

52.9 

15.6 

21 

91 16" > 7 I I G" clia 

91 I G" > 7 I I G" clia 

91 I G" > 318" 

91 I G" > 318" 

91 I G" > 318" 

91 16" > 318" 

I 12" > :l l 8" 

I 12" > :118" 

1/2" >51 16" 

I 12" >51 16" 

I 12" >51 16" 

I 12" >51 16" 

31.J." X 2" X()" 

:\ s required 

I he most dramatic of all \\'incisors. n·t a classic that 
harmonizes ,,·ith period or contemporarY lunliShmgs. 

the continuous-arm chair represents a high point in 
the clen·lopment of the American \\"incisor stde. :-\!most 

certain ly an c\merican original. the style 11·as also made in 
the 1·illage of Yealmpton on the soutl111·est coast of 

England as earh- as 1820. 
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BEFORE You BEGIN: A LOOK 

AT STYLE AND STRATEGY 
In m1· opinion. the clean stdist ic demems or the continu­

ous arm's back support seem most compatible \\·ith simple 

but careli.dl\- proportioned tumings. T he plans shm1· m1· 

H'l'sion or this chair 11·ith bamboo lUI'Ilings. Or course. a 

continuous-arm \\"incisor ,,·ith double-baluster turnings 

and other Etnc1· details can be 1·ny imprcssin· . 

Constructing a cominuous-arm \\"incisor is basic all\- the 

"1111\' as making the tutorial ()(l\\·-back. The chair ofkrs 

three special challenges: Bending the bel\\·. setting the bm,· at 

comf(Jrtable and good-looking angk~ f(>r the backrest and 

arm supports. and boring the bel\\· mortises f(>r the steep 

spindle angles at the shoulder sections or the b<lckrest. 

'\ot surprisingk all three cha llenges deal 11ith the spectacu­

lar continuous-ann bm1·. I' ll explain ho11· to shape. bend. and 

'l'l the bm1·. I'n· already discussed boring steep bm1· mortises 

in Chaptl'l' 9 on making a bo\\-back \\"incisor. 1 11·on't \\·ith­

holcl anY secrets about the bm1. but 1 cannot assure 1·our suc­

cess. Resulb ,,·ith the cominuou~-arm 1)()1\. depend more on 

,,·oocl-bencling qualit1· than on allY other fitetor. 

This \\"incisor oflcTs a chairmakcr a \·ariel\" or traditional 

design options to consider. The chair in the plans has an 

unusual~\- large scat. Ir H)ltr seat plank is undersized. 1·ou 

could still make the chair 11·ith a SL'at up to :2 inches nar-

1"0\ITr and I inch shallm1Tr. You can also add a tail brace. 

although it's not m·n·ssarY f(Jr strength \\·ith this design. 1 

-.h011 the chair 11·ith a simple round bo11·. but 1·ou can also 

make a D-scction bo11· that ClT<lle:, a comf(Jrt-enhancing 

flat surfiln' in plane ,,·ith the back support. You can shape 

the -.pindles 11·ith an attranin· midsection bulge. and the 

-;tding or the hand pien·s is ah,·a\ ·s up f(Jr intnpretation. 

MAKING THE Bow 
Rekr to the clra\1·ings in figure l .'i.+ f(>r details or the 

special bending form Hllt'Illwecl .. \ ttach the arm sections 

Of' the bending form !0 the back SlTtion \\·ith \\"OOcJ S(Tl'\I.S. 

The arm :,tTtions are cli1·crgcnt fium one another. The 

dramatic \l"l'koming appearann· or the chair is serioush· 

compromised if the arms arc at right angles to the fi·om 

or the scat. 

The continuous-arm bm1· is commonh- made 11·ith 

straight ends. ,,·ith hand pieces glued 011 after the bem 

arm has dried. Directions f(Jr making a one-piece bo11· 

arc included in Chapter I :~ on the sack-back \\"incisor. 

This b011· requires 11·oocl that bends extn·mel\- 11-cll. 

. \ perfi:nh- crafted and COITecth- steamed bm1· can f:1il 

during bending if the II"Ood is not the ill's! qualit>·· En·n 

11 ood that looks perkct mm· not hold up fi ·01n the 

stresses of bending. 1\r successf'ulh- mack continuous-

arm bm,·s ,,·ith hickorY. red and ,,·hill' oak. and ash. both 

green and air-dried. H ackbe1T1· has a reputation for being a 

H'IY reliable bending species: I'n · not used it. 

Umding !ht• ant11 

T he bcl\\··s triple CUIYe creatL'S a 111·ist in the orientation oJ' 

till' bm,· surfi1ces: T he upper plane across the back of the 

bm1· becomes the outer side of' the bm1· at the armrests. 

and the litre or the bm,· at the backrest turns into the 

uppn plam·s of the armrests. T hink this through carefully: 

thL· multiple bends can be confi.tsing. 

1 usualh- orient the gnll,·th rings to IKnd 11·ith the clbm1· 

>ections. since this is the area 1dwre the bend is the most 

(FRONT/ REAR a' BliCK BECOMES UPPER/LOWER 
,:- CENTER OF BOW t- OF ARMRESTS 

al~ ==============~~==============~ r. 31" 

F IG. 15.7 Ste ps in shaping the cont inuous-arm bow. The hand 
pieces wil l be gl ued on afte r the bow is steamed , be nt , and dried . 

radical. But l 'n· also bent continuous-arm bows wit! 
grml"!h rings parallel to the back curn· . .-\ fiat-grain I 

tion is appropriate if >·ou add snatch-beaded decora 

nels on the flat fi·Oitt of a D-section backrest. On a c 

a natural finish. I prekr to see the parallel growth ru 
intercepted raY flecks on the back. (T hese are visual 

tions that han· nothing to do 11·ith bending perform< 

. \ Iter ri1 ·ing the bm,·. trim the blank to 62 inches (see 

fig. l.'i. 7 . Do all shaping f(Jr thickness of the elbow a 

rests Oil the bottom surfi1ce of the bm1·, beginning ur 

elbm,·s. Shaw· the blank to 13/ 1 () inches square (a).: 
line around the midsection of the b011·. tarting with 

ing cut that begins 15-1 / :2 inches fi·om each end, ha 

outside of the clbo11· and armrest to a thickne of 5. 

(b). ' !'hen shan· the ell)(l\\ section to 1/ 2 inch thick,: 
fium I .)-1 / :2 inches to H-1 / :2 inches fi·om the ends (0 
D-scction bel\\ . b1n· the fiunt surf;Ke of the bow llaj 

chamkrs 1 /-~ to .) / 1 () inch \\·ide on the back arris o 

running them into the rclin eel clbm,· section (d). If 
a rouncl-sec~on backrest. chamft>r the front arris of~ 

begmnmg I.J mches from each end. Blend the beginj 

the fi ·m.~t chamf(·rs into the original flats. Lea1·e ch~ 

the " [) or octagonal back secuon unul after bendin 

Re-mark the pencil line around the center of the~ 
mark bending atTO\,·s at the center to indicate the c 

or the bend . 

Clamp the bending form to 1·our 1mrkbench. Thee; 

arms onThang the fi·ont of' the bench. '\ou will need1 
f(ntr bar clamps and senTal 11·ooclen cauls to secure 

rest secuons of the bm1· to the benclmg form. team 

blank f(Jr f(llw-fil ·e to si_-,;tl· minutes. To bend the bo1 

\\Ork \\ ith the back and bottom or the boll· facing UR 
the bend is made upside clmm. The relie~ ·ed sections! 

elho\\·s fi1ce up ,,·hen HJU set the bo11· into the ben · 

\\"edge the center of' the hot. steamed bm1· at the ba 

form. C:arcfi.dh· pull one end or the bow around the 

CUIYe of' the shoulder section of' the bending form. U 
and 11·edge the bo11 in place. Help fi·om an as istan 
Secure the bm1· at the lo\\·er clOIH'i and 11·edge on o 

the bending form. l'se one hand to slo1dy push the 

tion clmn1 and onto the armrest extension of the be 

f(>rm . To help relin·e stress on the outer surface of 

press your other hand against the outside of the bo1 

bending area. Clamp the bel\\· end in place against 

extension. Be sure to insert a II"Ooden caul between tl 
and the S11·i1d pad of the clamp. 

Immediately begin bending the other end of the b 

Check to make sure that the entire bo11· is fiat again 

form. and in proper alignment on the armrest exte 

\ \ "ith green ,,·ood. you han· sen·ral minutes to com 

operation. If 1·ou use air-dried ,,·ood. 1·ou must co 

bend 11·ithin seconds. 

ProbablY hair or all attempted bends of continuous­

\ \ "incisor bcl\\·s result in some tension failure, that is, SJ 

ing on the Ollll'l' surbces or the bends. These failure 



~the arms 

Jmr's triple curw· creates a t11·ist in the orientation or 

011· surfaces: The upper plane across the back or the 

)ecomes the outer side of the bo11· at the armrests. 

he face of the b011· at the backrest turns into the 

; planes of the armrests. Think this through carcl[dh-: 

tultiple bends can be confusing. 

illy orient the grmnh rings to bend " ·ith the elbe)\1 

ns. since this is the area 1d1Cre the bend is the most 

( FRONT/ REM a' Eli\CK BECOMES UPPER/ LOWER 

)f BOW V Of ARMRESTS 

3 1" 

ACKREST fBOTIOM OF ELBOW 

ECTION CHAMFER 

; ,7 Steps in shaping the cont inuous·arm bow. The hand 
will be glued on after the bow is steamed , bent , and dried . 

radical. But l'n· also bent cominuous-arm bo\\·s with the 

grmnh rings parallel to the back cu1Ye .. \ flat-grain back sec­

tion is appropriate ir YOU add scratch-beaded decoratin· chan­

nels on the flat fi·om or a D-section backrest. On a chair " ·ith 

a natural finish. I prekr to see the parallel grmnh rings and 

intercepted rm· flecks on the back. (These are 1·isual consickra­

tions that han· nothing to do 11·ith bending perf(xmann·.) 

. \ ficr ri1·ing the be)\\·. trim the blank to 62 inches (see 

fig. I.J . 7 . Do all shaping fbr thickness of the ell)()\\ and ann­

rests Oil the bottom surfitce or the bm1·. beginning under the 

elbe)ll·s. Shan· the blank to I:)! 16 inches square (a). Pencil a 

line around the midsection or the bo11·. Starting " ·ith a scoop­

ing cut that beg-ins l.'i-1 / 2 inches fi·01n each end. shan· the 

outside of the clbo\\· and armrest to a thickness of .J / 8 inch 

(b). Then shan· the elbo\\ section to I /2 inch thick. spaced 

fi·om I :1-1/2 inches to 8-1 /2 inches fi·01n the ends (r) . hlr a 

D-section bm,·. lean· the fi·om surf;lCe or the bm,· flat. Shan· 

chamfi:rs I I+ to :)/I (j inch II ide Oil the back arris or the bem. 

running them into the relien·d clbcm· sections (d) . If \'Clu 11·ant 

a round-section backrest. chamkr the from arris or the bm1· 

beginning- I.J inches fi·om each end. Blend the beginning or 

the fi·om chamfi: rs into the original flats. Lean· chamfi:rs on 

the .. D .. or octagonal back section until afier bending. 

Re-mark the pencil line around the cemer or the bo\\·. and 

mark bending <IITOII·s at the center to indicate the direction 

or the bend. 

Clamp the bending form to 1our 11·orkbench. T he extenckd 

arms cwerhang the fi·om or the bench. You " ·ill need t1m to 

fclllr bar clamps and SL'HTal 11·oockn cauls to secure the arm­

rest sections or the be)\\· to the bending form . Steam the bem 

blank for fo1w-fin· to -;ixtl· minutes. To bend the bo\\·. 1-ou'll 

\l·ork \\·ith the back and bottom or the bml· being up\\·ard 

the bend is made upside dmm. The relin-ed sections at the 

l'ibc)ll·s bee up " ·hen you set the bo"· into the bending fcmn. 

\\·edge the center or the hot. steamed b011· at the back or the 

form . Caref[tJJy pull 011!' end or the bm1· around the farge 

CUIYe or the shoulder section or the bending f(Jnn. Dowel 

and IH'dge the be)\\· in place. Help fi-om an assistant is usd[d 1J 

Secure the bOll. at the IO\\Tr dom:l and \\·edge Oil one sick or 

the bending form . Lse om· hand to slmd1· push the ann sec­

tion do11·n and onto the armrest extension of the bending 

form. To help relien· stress on the outer surf;tcT of the bene!. 

press 1·our other hand against the outside of the bm,· at tiw 

bending area. Clamp the bo11· end in place ag-ainst the arm 

extension. Be SUIT to insert a IHJoden caul bet11-cen the bm1· 

and the Sll·in·J pad or the clamp. 

ImmediatelY begin bending the other end or the bOll·. 

Check to make sure that the entire bm,· is flat against the 

form. and in proper alignment on the armrest extensions. 

\\.ith green 1\·ood. Hlu han' seH·ral minutes to complete the 

operation . If 1·ou usc air-dried 11-ood. 1·ou must complete the 
bend 11·ithin seconds. 

Probabh- half or all attempted bends of continuous-arm 

\\·incisor bm1·s result in some tension failure. that is. splinter­

ing on the outer surEtcTs of' the bends. These f;tilures usual!~-

occur at the outsides or the elbo\\·s. although thn· can occur 

on the shoulders. \\·hen I' m teaching an ad1·anced \\·incisor 

student. I' m ah,·ays reiil·n·dto get past this hurdic 1 

:'l! inor tension fitilures arc routinelY repaired. CITil on 

chairs that get a natural finish. You han· t11·o choices 11·ith 

these repairs. You can immediateh- clamp or tape shallo"· 

tension splinters in place against the b011·. then glue them 

11·ith Yellm1· glue afiLT se1Tral dm·s of' clt·~ · ing. Or 1·ou can 

make a \\Tl-lmod repair 11·ith polyurethane glue. 11·hich is 

f(Jrmulated to CUlT using IHlOcl moisture and appears to 

11·ork as \\Til as con1·cntional repairs on dn· \\·ood. 

CONSTRUCTION NOTES 

The standard arm-bm,· holding fixtures explained in 

Chapter 8) can't be used " ·ith the looping continuous-arm 

bm,·. Instead. bore and fit the arm supports and central 

back spindk 11·hi!c the seat blank is flat. The sighting lint' 

lor the arm supports " ·hich is+.) degrees conn·niL·mh­

terminates at the gutter on the seat celltcr line. The resul­

tant boring angk is 2.) degrees. The mortise dianwter 

should be determined Ill· the taper or 1·our reamer. This is 

a through mortise: be sure to back bore to prnTnt tcarout 

on the bottom side of' the scat. Ream d1L''it' mortises 11011·. 

before the stool is assembled. 

T he celllLT spindk mortise is I / 2 inch in diameter and 

inch deep. It 's bored at a resultant angle or 12 degrees. 

Constructing the stool I(Jr the cominuous-arm \\·incisor 1' 

nacth- like making the bo11·-back in Chapter eJ. Ri1·ing 

and shaping till· spindles abo f(Jllm\· the standard proce­

dure . T he-;e are plain. straight -;pinclles that taper to :) / 8 

inch green t011·ard the tip . .\l ake snTral extra spindles. 

The turnings f(Jr the arm supports ma1· require modilica­

tions at the tapered ends to match the included angk of' 

1·our reamer. 

FITTING THE Bow 
You can begin fitting the bo11 tiHl or three da1·, af'tn 

bending. but I prdi:r to 11·ait umil the be)\\ turn-, loeN· 

fium the bending fcJrm. If' HlU han· a green hm1 that·, •ail! 

springY. clamp the ends to a flat board. and 1 hen tic a loop 

of t11·ine fi·01n the board to the cemer of' the back bend . 

Lsc a stick 10 t11·ist the t11·ine loop tight enough to main­

tain the correct bend at the ellJ011·s. T he clamped board 

securing the ends or the bo"· also pren·nts the hand sec­

tions fi·Oin t\\·isting out or plane during dn·ing or storage. 

Insert the arm supports and center spindk to their mor­

tises in the scat. L"se a spring clamp to hold the back of 

the bo11· in place against the renter spindle .. \ cljust the 

height 1dwre the bo11· crosses the spindle so that the arm­

rests slope dmu111·ard senTal degrees rclatin· to the plane 

of' the scat. (You 11·ill ha1T to secure the bm1· armrests to 

the sides or the arm supports. ) 



'/ ht drirrlamt hmt ·. 1/orrd lt·ith 11 1/itk damptriii!'I'OII hoth nl(/, to 1111/J lht 

hand arm.,.fimn /z,·i,ting out o/ fdanl'. and to fmti'idl' a lil' · in.Ji~r 11 /1~!! • .!!,11' mjN' 

that ho/rf, lht dholl' !mtrf, in filii((' 

Examine the chair fium fi·ont and top 1·in1s to see if' the bo\\· 

is celllcrcd. Check the plact'llH'Ill fi·01n a side 1·in1 to sec if' 

the armrests arc parallel. .\lake adjustments as m·n·ssa t'\'. 

.\l ark the spindle location on the bo\\· ,,·hen it's centctTd 

and at the right height. Lsc a btTd gauge to record the 

angle of' the back section of' the bo\\· rl'fati1·e to the middle 

spindle. Bore a S/ I G-inch hole in the bm1 f(Jr the center 

spindle. Finish the uppn end or the tTilll'l' spindle. fitting 

the tip through the bo1,· to the selected height. Set the bm1 

and sp indle in place on the chair Sl'at. 

Dctnminc the position f(Jr the glu,·-on hand pieces. The 

ann-support tenons should come through the hand pieces 

across fi ·Otn the apex or the triangle Oil the sides. Glue the 

hand pieces to the sides or the hO\\' ends. Plane the upper 

and lmH'r surfiKcs flat. 

Bore mortises for the arm support through the hand 

pieces .. \ ccording to the plans. tlw sight line is +9.b 

degrees fi·om a connecting line bet\\Ten the lefi and right 

hand pieces sec fig. I S.H . The sighting angle for the arm­

'upport mortises through the bo"· difli:rs fi·om the sca t 

'ighting angle because the armrests are not parallel to the 

surfittT or the scat. The resultant angle f(Jr boring is 2H 

degrees. Your angles ma1· be difkrent if' Your hand- piece 
centers arc not 22-3/ + inches apart. or if' 1uur bm1· is at a 

dilli.Telll angle. The numbers in thl' plans arc guidelines 

onk Ream and fit the hand-piece mortises to the arm sup­

ports. Sa\\· out and shape the hand pieces. 

Fit the bo"· to the arm supports and middle spindle. You 

II{)\\" han· a filirh- rigid structure . I r IICCl'Ssan ·. usc [\\'inc lO 

pull the armrest sect ions or the bo"· do"·n onto the arm 

supports. 

Lt1· out the spacing for the spindles. using figure 1.1.9 as a 

sw rting point. Tape spindles to the bm1 at the proposed 

spacing. For more accur<tC\'. use stiff straight \\·ires or do,,·_ 

cls instead or the real spindles. Spacing fcJr the third spin-
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FtG. 15.8. Sighting 
lines and resultant 
angles for boring 
armrest mortises 
in the bow 

FtG. 15.9. Suggested 
spindle spacing for the 
continuous-arm bow. Tape 
spind les (or straight wires 
or dowels) in position 
before settling on the 
arrangement . 

elk. at the steepest section of' the bo\\·. is treated 1·a riously. 

Some \\"incisor chairmakcrs lean· a gap there: I prckr to 

bore a com·emional through mortise. using a progression of' 

l11·ist bits that begins 11ith a I /H-i nch hole. a process I 

described as the .. chicken method .. in Chapter 8 .. \ nother 

alternatin· is to bore a shall011· pocket mortise fi·om the 

bottom or the bo\\·. just deep enough to hold the spindle in 

place: the joint is not structural. 

.\l 01·tiscs for the t11·o short spindles at the armrests arc 

:1/H inch in diameter. for the longer spindles. S/ I() inch. 

I prckr to bore the bm1· and scat mortises ,,·ith the bo\\· 

in place. using an extension for boring the I /2-inch seat 

mortises. If' YOU don't han· a bit extension. \'OU can record 

the sighting lines and rcsultalll angles. then remon· the 

bm1· for boring the seat mortises. The procedure for fitting 

the spindles is explained in Chapter 9. 

' li.·st assemble the entire bmdspindle unit. ObstT\T the 

bo,,· 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 s.l\\· kerfs for ''edges in the 

arm supports and spindle tips. 

During glue up. be sutT to check the armrests fi·om a side 

1·in1·. T\\·istecl and out-of~planc armrests are the most com­

mon slipup in assembling a \\ 'incisor chair 11·ith arms. 

I ..., ' i -·- _, 

/Jal't' SmtTn 1rlling up to borr morti,t,.Jor thr ann ,upports 

Dm·r Smnrr\ (OIIIinuo/o ·amt II 'inrf,on during the .final stages of 



1.8. Sighting 
~d resultant 
fo r boring 

mortises 
ow 

;.9. Suggested 
! spacing for the 
~ous-arm bow. Tape 
!S (or straight wires 
e ls} in posit ion 
settli ng on the 

ement. 

: the steepe t section of the bo"·- is treated \·arioush-. 
\\'incisor chairmakers lean : a gap there ; I prefi:r to 

l com·entional through mortise. using a progression or 
lit that begin ,,·ith a I /8-inch hole. a process l 
bed as the "chicken method .. in Chapter R . . \ nother 
atiYe is to bore a shallo,,· pocket mortise li-om the 

n of the bo\\; ju t deep enough to hold the spindle in 

the joint is not tructura l. 

es for the two short spindles at the armrests a rc 
1ch in diameter, for the longer spindles. 51 I G inch. 

er to bore the bo" · and seat mortises " ·ith the bo" · 
ce, using an extension for boring the I /:2 -inch seat 
ses. If you don't haw a bit extension. you ca n reco rd 
~hting lines and resultant angles. then ITmow· the 
or boring the seat mortises. The procedure f() r fitting 

1indles is explained in Chapter 9 . 

.ssemble the entire bO\dspindle unit. Obscn-c the 
o make sure that the armres t sections a re parallel and 
same height. Tick mark and number all the parts. 
pindles to length , and sa" · kerfs lo r \\Tdges in the 

upport and spindle tips. 

tg glue up, be ure to check the armrests fi ·om a side 
Twisted and o ut -of~plan e armrests a rc the most rom­
;!ipup in asse mbling a \\'incisor cha ir " ·ith arms. 

Dart' Saz.Tn •l'lling II/! lo btm morli1 f1jiu· the arm 111/J/)I)r/, Dare .'lllltTI'f INning •J!indle morli11'' in 1/u 1111/ duk ;,·ith lht h11rk /;o;, · in jilllrt 

/Jare .'l'mner:, ronlinuoto -ann ll 'ind.11m during lhtjinal ,fagt., o/ tntjitting 
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American Wind~or: 
~ack-Back ~ettee 

. I II ind1or 11'1/n aht 'l/1'1 1111 nr-mtrhn 

FIG. 16.1. 1/ 2 Plan view 

FIG. 16.2. 1/ 2 Front view 



'rican Wind~or: 
~ack-Back ~ettee 

1/cher 

J 

F IG. 16.1 . 1/ 2 Plan view 

F IG. 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 

FIG. 16.3. Normal side view 
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FIG. 16.4. Seat plan 

Scale: 1:4 

MATERIALS LIST: S ACK-BACK SETTEE 

NUinber 
of Pieces 

2 

2 

2 

6 

2 

II 

2 

29 

Description 

Seal plank 

:\ rm bm,· 

Leg blanks 

Side stretchers ends 

Center stretcher 

:\ lcdial stretchers 

. \ rm supports 

Spindles 

Spindles 

Spindles 

Hand blanks 

\ \ 'edges 

Rived (i 
Dim em 

(sawed) 

I II X 1-11 

I" X I" X 

2-1/2" S< 

or 2-/4" 

2-1/4" S< 

or 2" sq J 

2-1/2" sc 
or2-l /4' 

2-1/2" c 
or 2-1/4' 

I-3/4" G 

I" sq x I ~ 

I" sq x 2 

I" sq x 2~ 

Leg Angles (in degrees frot 
for the Sack-Back SettE 

Rake Splay Sighti:J 

Front corners 9 12 36.7 

Rear corners 16 12 53.5 

Front middle 9 () 90 

Rear middle 16 () 90 

Arm-Support Angles in the 
(in degrees from 90) for the Sack-

Rake Splay Sigh tit 

9 9 +5 



,. 

~ 
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MATERIALS LIST: SACK-BACK SETTEE 

Number 
of Pieces 

6 

2 

2 

2 

2 

II 

2 

29 

Description 

Seat plank 

Back bo,,· 

Leg blanks 

Side stretchers ends) 

Center stretcher 

\ kdial stretchers 

. \ rm supports 

Spindles 

Spindles 

Spindles 

Hand blanks 

\\ 'edges 

Rived Green 
Dimensions 

(s;m-ccl) 

I" X 1-1 I-+" X (j 7 "+ 

I" X I" X 6.)"+ 

2-1/2" sq x 22" rin'd 
or 2-1 -+" sq x 22" 

2-1/-t" sq x I 7" rin'd 
or 2" sq x I 7" sm,Td 

2-1 12" sq x I 7" rin'd 
or 2-1 1-+" sq x 17 sa\\Td 

2-1 12" sq x 18" riq:d 
or 2-1 I -+" sq sm,·ed 

l-3 1 ·1'' sq x 1-t" 

I" sq x 12" 

I" sq x 21" 

I" sq x 22 

Leg Angles (in degrees from 90) 
for the Sack-Back Settee 

Rake Splay Sighting Resultant 

Front corners 9 12 36.7 1-1-.8 

Rear corners IG 12 53 . .'i 19.6 

Front middle 9 0 90 9 

Rear middle 16 0 90 IG 

Arm-Support Angles in the Seat 
(in degrees from 90) for the Sack-Back Settee 

Rake Splay Sighting Resultant 

-1-5 12.6 

Shaved/Turned/ 
Sawed Dimensions 

2-1 I W" X I H-1 12" X 

-+I"+ 

11 1 16" X L) l l()" X 67" 

7 I H" dia 

1-1.)1 16" dia 

1-:Y -+" eli a 

2" dia 

2" dia 

1-1/2" dia 

7 18" clia 

7 I H" clia 

718" clia 

Dry 
Dimensions 

l-7 18" X IH" X 

-+0-1/2" 

518" X 718" X 67" 

131 16" dia 

:\atural shrinkage 

:\atural shrinkage 

:\atural shrinkage 

:\atural shrinkage 

:\atural shrinkage 

31 -+" dia 

31 -+" dia 

:11-t" clia 

31-l-" X 2" X 6" 

.\ s required 
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S 
izc is the main difl(: rcncc bel\H' l'n a se ttee. sometimes 
called a Ion ' sea t. a nd a m· o ther \\ 'incisor the\·· re . . 

built in much the same \\·a, · but ta ke n,·ice the time. 

Saddling a se ttee bench is time consuming: this might 
expla in \dl,. ma m· old settees \H' IT made " ·ith , ·cry sha llO\,. 

saddling. 

The size or stYle o f the settee is cas\ to modi!\-. :-\t ..J.0- 1/2 . . 
inches. this n-rsion is a co mfo rt able length lo r t\\·o people. 

but the scat co uld be extended to .30 inches \\·ithout adding 

a nother set of legs. Figure 20 inches of length per person 

seating capac it\·. L'sua lh-. each additiona l seating space 
req uires a n extra se t or legs . \\'inciso r se ttees han · been 

made in lengths exceeding e ight fee t. 

:\lost old se ttees \\·e rT lo\\·-bac ks, but \·ersions o f the popu­

la r sack-back and continuo us-arm \\'inciso r stYles \\·ere also 

made in to se ttees .. -\ !though I' m pa rtia l to this sack-back 

n Tsion. continuous-a rm se ttees arc quite spectacular. 

:\l aking the sack-bac k se ttee is simila r to making a sack­

bac k armcha ir. Here are some tips a nd d ifl(: ren ces tha t You 
need to be ;m ·a rc o L 

The long se ttee bo\\·s a rc a good place to start . These a rc 

us ua lh- made (!·om extra-long ri,·ings. but I see no reason 

\\·II\· a sett ee bo\\· shouldn ' t be spliced . cspccia lh · on a 

painted chair a lo\\·-anglc scarf j o int is just as strong as a 

single piece of \\·ood. (This t\-pe o f j oint is common~\- do ne 

on structura l parts of \\·oodcn boats.) Cse epoxy. 

po ln 1re tha ne. or \ ello" · glue. T he j o int should be in the 

stra ight part of the bo" ·· but not close to the center. 

The bo\\·s fo r this sack-bac k settee arc a bout 6 inches 
longe r tha n the capac it,. of IllY steam box. I could easih­

make a lo nger box. but fo r occasiona l use I make a tempo­
ra n · extensio n b,· taping a plastic bag a round one end of 

the box. For a lo ng se ttee, steam and bend one end of 

each bo\\· a t a time. Since the center sec tion o f a settee is 

straight. this double steaming method a lso eliminates the 

need lo r spec ial bending fo rms. 

The center legs hm·e no side spla ~ ·. Since their rake 

matches the co rn er legs. thn· a re a bout 3/8 inch shorte r 

tha n the corner legs. It fo llo\\·s tha t the resultant a ngles fo r 

boring the center-leg mortises in the sea t " ·ill be clifk rent 

tha n the angles lo r the corner legs. Bore a nd lit all fo ur 

corn er legs to the seat befo re beginning o n the center legs. 

L" se the fitted co rner legs as a , ·isual guide lo r a ligning the 

cente r legs. The chan of resultant a ngles in the Append ix 
\\·ill a lso be useful. 

LlTel the bench " ·hen a ll legs a rc in place. but befo re you 

lit th e stre tchers. L" se a commo n height (measured fi ·om a 

fl a t bench top lo r boring the mortises o f a ll th e stretchers. 

The center stretcher is mortised to accept tenons of medial 

stretchers fi·om either side of the cha ir. This requires using 

tenons less tha n I inch long or enla rging the s\\·elling in the 

center of the stretche r. I make the tenons 15/ 16 inch long. 

\\·ith the center S\\Tlling 2 inches in diameter. 

1:\jlerimm/ll'ilh lhf 1jJindlt 1jwring lhf rriliml i'illllll}iu·tor in a ll 'ind"!r 

11'1/l't' htjill'f rommilling /o boring morli.1f.1. 

\\'hen assembling the bench sec tion of a settee. I recom­

mend a step-at-a-time gluing procedure. Before , ·ou start , 

label and tick mark all pa rts lo r position. K.erf the tenon 

ends of legs to accep t \H'dgcs (!·om the upper side of the 

bench. Begin b' gluing one leg to one side stretcher. Then 

glue the oppos ite leg onto the same stre tche r. From there. 

progress dO\m the length of the underca rriage. gluing a nd 

reassembling the entire unit lo r each j o int of the assembh-. 

Experiment " ·ith the spindle spacing on the bo\\·s befo re 

boring am of the bo\\· mort ises. The a rm-bo\\· holding fix­

tures (see Chapter 8) \\ Ork , ·c ry nicely \\ith the <Hm-bm' 
section of the se ttee. (You maY \\·a nt to make an extra fix­

ture. so that , -ou han · t\\·o lo r holding the long back sec-

t ion in place. I bend the spindles to\\·a rd the ends of the 

bac k bo\\· just slightly: some sack-bac k se ttees a re made 

\\·ith considcrabh- more spindle side fl a re see fig. I G . .J . 

' lo ma ke a nd lit th e spindles. lo llo" · the steps described lo r 

the sack-back a rmcha ir in Chapter 13. 

FIG. 16.5. 
Suggest ed spacing 
for sack-back settee 
spind les. The trian­
gular a reas at the 
ends of t he long 
spind les " run wi ld "; 
t he spacing 
between the long 
spind les is crit ical. 
Be careful t o a lig n 
t he short spindles 
at bot h e nds of 
the arm bow. 

I EIACK BOW 

z!i"lz~'lz~·lz!,"lz 'lfl"/ 3" 

I CENTER 

LINE 

ARM BOW 



nl U7.lh the spindle Jpacing the critim/;·i.>ualjizctor in a II 'ind10r 

ifore committing to boring mortim. 

assembling the bench section of a seuee. I rccom-
l step-at-a-time gluing procedure. Before , ·ou start. 

nd tick mark a ll parts for position. Kerf the tmon 
: legs to accept wedges from the upper side of the 
Begin by glu ing one leg to one side stretcher. Then 
e opposite leg onto the same stretcher. From there. 
;s down the length of the undercarriage, gluing and 
nbling the entire unit for each joim of the assemblY. 

ment with the spindle spac ing on the bo,,·s before 

any of the bow mortises. The a rm-bo"· holding fix­
ee Chapter 8) work , ·ery nicely ,,·irh the arm-bm,· 

of the settee. (You may ,,·ant to make an extra fix-
' that you have n,·o for holding the long back sec­
place.) I bend the spindles ro,,·ard the ends of the 
Jw just slightly; some sack-back settees are made 
msiderably more spindle side flare see fig. I 6.5 . 

~e and fit the pindles. folio'' the steps described for 
k-back armchair in Chapter 13. 

5. 
:ed spacing 
-back settee 
;. The trian­
eas at the 
the long 
; "run wild"; 
: ing 
1 the long 
; is crit ical. 
'ul to align 
i spindles 
ends of 
bow. 

I BACK BOW 

Zi"lz~·iz~·jzy;jz%"/ 3" 

I CENTER 
LINE 

ARM BOW 
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[n~lhh Wind~or: 
Double Hoop-Back Armchair 

Tht author·, l :.ngfi.,h -,!t'it ll .inrf.,or mmhinn 

l'innm!.,.Jiwn ll'l 'tm!tmditional ,frfl'l. 

FtG. 17.1. Plan view 

FtG. 17.2. Front view 



1~li~h Wind~or: 
oop-Back Armchair 

FIG. 17.1. Plan view 

Scale: 1:8 

FIG. 17.2. Front view FIG. 17.3. Side view 
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MATERIALS LIST: DOUBLE HooP-BACK ARMCHAIR 

Nlllllher 
of Pieces 

-1-

2 

2 

-1-

-1-

6 

:2 

16 

Description 

Scat plank 

Back bm,· 

.\ rm bo,,· 

Legs 

Lateral strctchns 

Crinoline stretcher 

Ram's horn 

arm supports 

Short spindles 

Long spindles 

Splat blanks 

\\'edges 

Rived Green 
Dimensions 

1-:)1-1-" sq x .)0"+ 

1-1 1-1-" X 1-1 /2 " X,)()"+ 

:2-1 12" sq x :22" rin·d 

(or) :2" sq x 22" sa11·n 

1-1 1:2" sq x 7"+ 

l-1 12"sqx:Zb"+ 

I" x 1-1 12" x 1:-1" rin·d 

or I" x 2-1 1:2" x 12"+ 

sa,,·ed lumber 

71H" x 1-1 1-1-" x 12" 

7 IH" sq x :21" 

n.a. 

n .a. 

Shaved Green 
Dimensions 

1-3/-t" lO :2" X 

I 6-:~/-t" X :20-1 I ~" 

l-! 18" X 1-1/-t" X-!-.)"+ 

71H" X 1-I I H" X -1-.)"+ 

1-7 IH" major diameter 

1-1 I -1-" m;~jor diameter 

1-1 I H" major diameter 

718" x 1-1/-t" x 1:2"+ 

:JIH" X 7 IH " X 12" 

I I I I()" dia > 7 I I li" dia 

n.a. 

n.a. 

Finish 
Dimensions 

l-S IH" to I-7 1H" x 

I (i-1/2" X 20-1 1-l" 

Can be same 

Can be same 

Can be sa me 

Can be same 

Can be same 

Can be same 

:~ I H" diameter 

Can be same 

.)IH" dia > :11B" dia 

Dressed .) I I (j" x 

~" X 12" 

. \ s required 

Leg Angles (in degrees from 90) 
for the Double Hoop-Back Armchair 

Front 

Rear 

Rake 

R 

1-1-

Splay 

II 

II 

Sighting Resultant 

35.9 I :U 

.1:2. I 17 .5 

W hen I first began looking at English \\'incisors, i 
almo:st impossible not to conclude that the Am 
1·ersions ,,·ere superior. English \ \ 'incisors appe; 

graccfi.il and arc certainlY more quirkY than their Amt 
coumerparts. Their legs looked particularly strange, ~ 

cially those ,,·ith cabriole legs boiTO\\·ed fi-om Queen 1 

fi.1rniture. On English \\ 'incisors the armrests end so a· 

theY almost look S<\\\WI of!: _ \ nd I found the flat splat I 

in the cemn or the backrest in most cases jarring, esp 

those ,,·ith fi·ct,, ·ork that imitates a ,,·agon ,,·heeL 

l\ot until I had the opponunit1· to spend some time 

England did I begin to appreciate these traditional c 
English \\'incisors are not made to a uniform standa 

beauty. There arc just too mam· stdes. and too man 

at ions or each. But I \ ·c discowred that many Englis 

\\ 'incisors han· a sense or character lacking in the d 
:\ merican stdes. The difkrences are similar to comF 

the slick pcrkction or Holln,·ood actors ,,·ith the an 

arra1· or characters in British mm·ies. Like good frie1 

1·ou must get acquainted \\·ith English \\'incisors befc 

can understand ho\\· ,,·onclerfi.il these chairs can be. 

I hope that the English-stYle \\ 'incisor in this chapter,\ 

borrm,·s traditional clements from a 1·ariety of English 

regional chairs and periods. ,,·ill serw 1·ou as a satisfac 

plcasam imroduction to the ,,·oriel of English \ \"mdsor 

BEFORE You BEGIN: 

LOOKING AT ENGLISH WINDSO 

Perhaps the most prominent characteristic of Englisl 

\\ 'incisors is the 1-crtical back splat. a flat board fitted 

betiH'en the scat and bac k bm,·s. Splats are found or. 

or the earliest English \\'incisors. al\\·a,·s sawed with: 

oratin· outline. often based on a 1·asc or floral patter 

Lsualh-, the interior of the splat is cut out to make a 

design. fi·et11·ork that can be the 1·isual center of attr. 

of the chair. Tlw inspiration for \\'incisor back splats 

certain II- dcri\Ts fi-om Queen :\ nne fi.Irniture. often c 

creel the pinnacle of English furniture design. 

The English-st1k \\'incisor in this chapter includes a 

but I rcfi·aincd from doing an~· interior fi-e tlmrk. Inst 

selected a piece or chern· \\'OOcl \\'ith an interesting E 

This is an example or " ·here one ·s personal design t;; 

becomes more important than follm,·ing tradition. 

Actually. mam· English \\ 'incisors arc made without l 

splat. and the splats on HT\' earlY English \ \'ind ors 1 

often solid fi ·uit\\ood panl'ls ,,-ithout the fl-e twork. 

;\lore than a 1·isual element. a back splat adds to the 

comfort or these chairs. One reason splats aren't foum 

:\ merican \\ 'incisors mm· be that the1· are not easy to 1 

they require a straight back section . .--\sa contrast, the 

dies or some :\ merican \\ 'incisors are slightly bent, wit 

grcssin'l~ - more cuiYature tm,·arcl the sides of the bad 



~haved Green 
Diinens ions 

1-31-!-" to 2" X 

16-3/-t" X 20-ll-!-" 

1-1 18" X I-ll+" X -1-5"+ 

718" X l-1 18" X-!-.)"+ 

1-7 18" major diameter 

1-l I +" major diameter 

1- l 18" major diameter 

718" X I-ll+" X 12"+ 

518" X 718" X 12" 

11 1 16" dia > 71 16" dia 

n.a. 

n.a. 

Finish 
Dimensions 

l-518" to l-7 1 H" x 
l G-1 /']." X 20-1 I f" 

Can be same 

Can be same 

Can be same 

Can be same 

Can be same 

Can be same 

318" diameter 

Can be same 

518" clia > :~ I H'' dia 

Dressed 51 I()" x 

-!-"X 12" 

As required 

Leg Angles (in degrees from 90) 
r the Double Hoop-Back Armchair 

:J.t 

r 

Rake 

8 

l+ 

Splay 

ll 

ll 

Sighting Resultant 

35 .9 13 . .) 

52. l 17 .:) 

W hen I first began looking at English \\ 'incisors. it ,,·as 

almost impossible not to conclude that the . \ mcrican 

1·ersions 11 ere superior. English \ \ 'indsors appear less 

graccfi.d and are certainly more quirk1· than their American 

coumerparts. Their legs looked paniculark strange. espc­

cialk those " ·ith cabriole legs botTO\\Cd fi-om Queen :\ nne 

fi.trniturc. On English \\'incisors the armrests end so abruptly 

thc1· almost look s<m-ecl oiL And I found the flat splat board 

in the Cclller of the backrest in most cases jarring. especially 
those \\·ith fi·enmrk that imitates a \\·agon \\·heel. 

:\ot umil I had the opponunit1· to spend some time in 

England did I begin to appreciate these traditional chairs. 

English \\'incisors arc not made to a uniform standard of 

beauty. There arc just too many stYles. and too man1· \ ·ari­

ations or each . But 1\ ·e disconTccl that many English 

\\'incisors han' a sense or character lacking in the classic 

. \ merican stdes. The difli.Tcnccs arc similar to comparing 

the slick perfection of Holhwood actors " ·ith the amazing 

arra\· or characters in British mO\·ics. Like good fi·icncls. 

1·ou must get acquainted \\·ith English \\ 'incisors before 1·ou 

ca n understand h011· " ·onderfi.d these chairs can be. 

I hope that the English-stdc \\'incisor in this chapter. " ·hich 

borrO\\'S traditional clements fi-om a \·arietY or English 

regional chairs and periods. \\·ill snYe 1-ou as a satisf~tctorily 

plcasalll introduction to the \\'Oriel or English \\ 'incisors. 

BEFORE You BEGIN: 

LOOKING AT ENGLISH WINDSORS 

Perhaps the most prominem characteristic or English 

\\'incisors is the , ·ertical back splat. a llat board fitted 

bct\l"t.'en the seat and back bo\\·s. Splats arc found on some 

or the earliest English \\'incisors. ah,·ays Sa\\·ed \\'ith a clec­

oratin· outline. ofien based on a 1·asc or floral pattern. 

Csualk, the interior of the splat is cut out to make a 

design. fiTtii"Ork that Clll be the 1·isual center of attraction 

of the chair. The inspiration for \\ 'incisor back splats most 

ccrtaink dcri1·cs fi·om Queen :\ nne furniture. oficn consid­

ered the pinnacle of English fi.trniturc design. 

The English -stYle \\'incisor in this chapter includes a splat. 

but I refi·aincd fi·om doing any imcrior fi-et11·ork. Instead. I 

selected a piece of chcrn· \\'OOcl \\·ith an interesting figure. 

This is an example of " ·here one ·s personal design taste 

becomes more important than foll01, ·ing tradition. 

.\ ctually. manY English \\'incisors arc made " ·ithout a back 

splat. and the splats on HT\. carh· English \\'incisors \\Trc 

oficn solid fruillmod panels " ·ithout the fi-cllmrk. 

:\lore than a 1·isual clement. a back splat adds to the 

comfort of these chairs. One reason splats aren't found in 

. \ merican \ \ 'indsors ma~· be that thn· are not cas1· to makt·: 

thn· require a straight back section . As a contrast. the spin­

dles of' some American \\'incisors are slightly bem. " ·ith pro­

gressiwh· more CUIYaturc tOI\·arcl the sides of the back bo\\: 

The undercarriage of the English-style \\'incisor in this 

chapter is braced ll'ith a crinoline stretcher bet\\·een the 

legs. as traditional on English \ \ 'indsors as back splats. 

although .. H .. stretchers. like those found on most earlY 

:\ mcrican \\'incisors. are probably just as common. The 

crinoline style docs a good job or stiffening the leg struc­

ture. The cutTccl ·'co\\·'s horn .. harmonizes 1·isually \\·ith 

the other curn·s of the chair. most notably the boll's and 

outline or the scat. 

The single-ring turning pattern used for the legs of my chair 

is seen on many English \\ 'incisors. There a rc infinite , ·aria­

tions of this pattern and mam· other common turning Styles. 

English \\'incisors are built around a hard11'0ocl seat that is 

oficn thinner than the pine or poplar planks traditionally 

used for American \\ 'incisors. The shape is usually a 

rounded trapezoid. but a COnSCI'\'atil·c 1·ersion of a shield 

scat is also common. The Queen Anne influence dictates 

that the legs be mortised ncar the corners of the sea t. 

\\·here the plank is also thickest. 

The bo\\·s on most English \ \ 'indsors arc considerably 

hem·ier than their . \ merican counterparts. One reason 

English \\'indsor bo\\·s look hemY is that the~ · house the 

splat. ;\lore important. an English \\'incisor is supposed to 

look solid and statelY. 

T he spindle mortises on English \ \ 'indsor boll's arc usually 

blind joims rather than through mortises. ;\l aking tight 

blind mortises requires great precision and skill. (In some 

cases. \\·oodcn pins \\Trc clrin' n through the bo\\· to secure 

the spindles in place.) :\l y chair docs not abide by this cus­

tom. l don't lind through joints \\·ith clearh- , ·isiblc \\·edges 

unaesthetic. The1· arc ccrtainh- easier to make. and in most . . 
cases. they arc stronger. 

This chair also departs fi·om English tradition \\·ith the 

lmHT than usual rake angle of its back boll'. chosen for 

both appearance and strength. \ \ 'ith the ends or the back 

bo\\· mortised into the arm bo\\· betiH'Cn the first and sec­

ond short spindles. the rake angle is about 50 degrees. If 

\ 'OU 1\'allt tO add an authentic detail tO \ 'Ollr HTSiOn of this 

chair. locate the back-bm,· mortises farther back on the 

arm b011·. This " ·ill require a diflerent bending form . " ·ith 

a tight CUI'\'C at the shoulders SO that the ends of the bOll'S 

are almost parallel \\·ith each other. 

Compared to fine :\ merican \\ 'incisors. the fi ·ont legs of a 

typi~' al English \\ 'incisor ha1·e much less spla1 and rake in 

order to ptT\'l'llt their sticking out too f~u · hum the sca t 

and getting in the " ·a1. In contrast. the rear legs of English 

\\ 'incisors often hm-c more rake than their :\ mcrican co un­

terparts. The contrast bct\H'en the fiunt and rear kg 

angles is a fine point in the design or these chairs. 

C:abriole (Queen .\ nne legs. though oficn identified \\·ith 

English \\'incisors. arc anuall1 f~tirl1 · rare. Lsually. these 

f ~111cicr \\'incisors combine t\\·o cabriole fi·ont legs 11·ith 

simple. turned back legs . The best examples look regal. 
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l ·,ing .>feel >lrajl> to bend the crinoline >lretchm. The bmt j1iece i., con.,ider­

ablr longer than the trim lmgth q/ the >lrl'lchn: 

Curwd arm supports like those on the chair in this chap­

ter arc most ofien found on old English high-backs. These 

··ram·s horn·· arm supports arc oficn damaged. repaired. 

or replaced on antique chairs that 1\-c examined. Because 

of" their curYature and angled position. theY are dif1icult to 

attach to the seat and arm bo,,·. T he handholds at the ends 

of" the arm bo,,·s of" English \\"incisors arc usualh- plain. 

almost stubby. In contrast. .\ mcrican \\.incisor chairmakers 

oficn concentrated their most elaborate ornamentation on 

this deta il. 

:\lost English \\"incisor chairs are stained. although some 

arc finished ,,·ith clear 1·a rnish. Some old chairs 11·e rc 

painted: " ·est-countrY chairs IH' IT oficn painted blue. 

green. o r mudd1· red. The chair in this chapter 11·as finished 

11·ith an oil-1·;unish mi_,turc. 11·ith paste 11·ax for a top coat. 

SELECTING MATERIALS 
.\ s 1-ou choose 11·ood for 1·our English-stl"ie \\"incisor. 

appearance should be a primary concern. :\II· chair in the 

photos combines elm. red oak, and chcrn. GnarlY grained 

elm is the prestige seat II"Ood found in ··best qualit, ... 

English \\"incisors. Elm is chosen for its toughness n 

almost newr cracks and for the 11·onderf"ul gra in patterns 

of" flat-sa11·cd elm boards. Oak. ash. n·"·· and s1·camorc 

arc also used. 

The seat is glued 11·ith the grain running side to side. using 

t11·o cardi.dh- matched elm boards one of tii"O seats made 

fi·om a mail-order elm plank 2 b)· 9 inches by 8 f"eet. T he 
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11·ood 11·as kiln dried and H'ry hard . The bo11·s arc made 

fi·om red oak. Elm. ash. and H'll" 11·ood limbs are also tra­

ditional choices. The turnings are black cherry . .-\!though 

beech. ash. and elm arc more tl·pieal turning 11·oods for 

English \\"incisors. fruit11·oocls (cspecialh- pear) and yc11· are 

found on manY ''better" English \\.incisors. The crinoline 

stretcher is red oak. selcetccl for its bend ing qua litY. (On a 

ne11·er \"tTsion. I matched the crinoline-stretcher II"OOcl to 

the other turnings: all are cherrY. I steamed the stretcher 

fo r one and a half hours. double the time for green 11·ood. 

and used a bending strap. The straight-grained. air-dried 

cherry bent perfectly. 

\ \ "hcthcr to use a crinoline stretcher or not is , ·our option. 

:\lam· English \\.incisors arc made 11·ith com·entional H ­

stretchers. and others usc clouble- H stretchers. The dou­

blc-H 1·e rsion. 11·ith t11·o medial stretchers. is undoubtcclh­

thc strongest arrangement. 

MAKING AN ENGLISH WINDSOR 
Saddling the seat follo11·s the procedures described in 

Chapter 8 on stick \\"incisors. Turning the rings on the legs 

requires concentration. but they are do-able by am·onc 

11·ho can make .-\ merican double-baluster turnings. The leg 

tenons of English \\"incisors arc usually. but not al11·a\"s. 

tapered. Bore mortises and fit the legs follo11·ing proce­

durt's in Chapter 8 . 

Select a common height for boring the stretcher mortises. 

Determine the length or the crinoline stretcher bY measur­

ing bet11·een leg tangents at the mortise height (fig. 17 .6). 

:\ Ieasure the distance betiH'en the fi·ont legs at the tangent 

11·here the mortises 11·ill he bored . . \ dd 1-7/8 inches for the 

t11·o ! .) / 16-inch-long tenons. You 'II determine the lengths 

for the short lateral stretchers after fitting the crinoline 

stretcher to the fi·ont legs. 

FIG. 17.6. 
Crinoli ne-stret cher 

system . M ake and 
f it t he curved 

stret cher fi rst , 
then t ake measure­

ments fo r makin g 

the sho rt lat eral 

stret chers . 

Bend the crinoline stretcher 11·hen it's octagonal in section. 

and 1-1 / 8 inches in thickness from end to end. :\lake the 

bending blank 12 to 15 inches longer than necessary. Don't 

pull the ends or the crinoline stretcher tight against the 

bending form. The diHTgent stretcher ends a llo11· you to 

use the same bending form for chairs 11·ith a range of d is­

tances bet11·een the front legs. 

Sa11· the crinoline stretcher to length. Taper the en 

.1/8 inch in thickness. Round the stretcher. U eat 

auger or tenon former to make .5 /8-inch diameter 

!.) / 16-inch tenons at the ends. You can also flle aJ 

the tenons to shape. 

Bore mortises in the legs and fit the crinoline stretct 

before turning the t\1"0 short lateral stretchers. Meas 

distance bet11·een the tangents of" the crinoline stretc 

the rear posts. The tenon that is mortised into the o 

stretcher is 1 /2 inch in diameter b1· 3/ + inch. The r 

tenon is .5/8 inch by !.) / 16 inch. Bore the required 

tiscs. turn the lateral stretchers. and l!Y ate t fit. 

\\"hen lTerllhing fits. kerf the leg tenon for wedgt 

glue the lo11er part of the chair together. I used liq 
glue for the joints on this chair. 

FiniNG THE ARM Bow 
AND ARM SUPPORTS 
R i1-c and shm·c both bo11·s to a square-sided section 

Because of their thickness. you'll need to use bendi 
straps. described in Chapter+. 

lise the arm-bm1· holding fixtures to locate the aJrlli 

posit ion (see Chapter 8). The back of the bow shou 

a 12-dl'gree slouch angle to the scat. 

For the chair in this chapter, the ram 's horn a~rm u 

IH' re sm1Td fi·om a section of an oak board that ha1 

attract in· cur~·cd grain. You can also use pieces of 1 

plus bent bo11·. If 1-ou use bent 11·ood. , .oLd! need to 

the shape or the arm support at the j~int \\"ith the a 

bo\1'. (The ITITrse cu1Yc isn't possible.) . \ single cun 

style 1·ariation also found on traditional English Wu 

Attach ing the ram's horn arm supports between th 

and <11:1~1 boll· is one or the diflicult steps in making 

cha1r. I he arm support rakes for11·ard and splays ou 

the sides of the chair seat. Locate the arm supports 

distances fi·om the center or the arm bo\1". Do not tJ 

arm bo11· to length until afier the arm supports a~re 1 

There are se1·cral 11·a)·s to attach the arm support to 

seat. The strongest joint is made b1· shap ing the baSI 

the arm support into a cdindrical or a tapered teno 

then bore the required mortise. being l"t'IY careful t< 

the proper sighting line and resultant angle, where t 

support meets the arm bo11·. (You could bend the aJrJ 

ajier fitting both curwd arm supports to the seat.) 

The most common method for attach ina these cun~ 
b 

supports requires a half~lap mortise chopped into th 

or the seal. The base of the arm support is cut with 

small lap. so that the inner part mates 11·ith the surfa 

the scat. The arm support is then con nected to the 1 

the seat 11·ith one or t11·o do11·els or countersunk woo 

scrc\\'S. Lapped arm supports usualh- hm·e little spla~ 

they lend to be almost HTt ical fi·01n a front 1·iew. 



was kiln dried a nd w ry hard . The bm,·s a re made 

·eel oak. Elm. ash. and ye11· 1\"0ocl limbs a re a lso tra­

al choices. The turnings a re blac k chcrr1· . . \ I tho ugh 

, ash . and elm are more tYpical turning " ·oocls for 
h \\'incisors, fruit\mocls (especia lly pea r) and yc \\· a re 
on many ·'better·· English \\"incisors. The crinoline 

1er is red oak. selected for its bending quality. (On a 

· version. I matched the crinoline-stretcher 1\"0ocl to 

her turnings; a ll a re cherrY. I steamed the stretcher 

te and a half hours. do ubl e the time for green " ·ood . 
sed a bending strap. The stra ight-gra ined. a ir-dri ed 

r bent perfectly. ) 

her to use a crinoline stretcher or not is ~ ·our option . 
English \\"incisors a re made \\·ith conn·nrional H­

lers. and others u e double-H stretchers. The dou­

version, with t\1·0 medial stretchers. is undoubtedh­

rongest a rrangement. 

KING AN ENGLISH WINDSOR 

ing the seat follo\\·s the procedures described in 
ter 8 on stick \\'incisors. Turning the rings on th e legs 

·es concentration. but they are do-able by am -one 

:an make American double-baluster turnings. The leg 

s of English \\'incisors a re usually. but not ah,·a, ·s. 

:d . Bore mortises and fit the legs following procc-

in Chapter 8. 

:a common height for boring the stre tcher mortises. 

m ine the length of the crinoline stretcher by measur­
:tween leg tangent at the mortise height (fig. 17.6. 

ure the distance bet\,·een the front legs a t the ta nge m 

: the mortises \\·ill be bored . .-\ dd 1-7/8 inches fo r th e 

51 16-inch-long tenons. You ·11 determine th e le ngths 

e short lateral stre tchers a fter fining th e crinoline 

her to the front legs. 

r.6. 
ne-stret cher 
1. Make and 
curved 
1er first , LINE5 

3ke measure-
for making 
ort lateral 
1ers. 

the crinoline stretcher " ·hen it's oc tago na l in sect ion . 
- 118 inches in thickness from end to end . }.f ake the 

ng blank 12 to IS inches longer tha n necessan ·. Don't 

1e ends of the crinoline Stretcher tight aga inst the 

ng form . The d i1·crgc nt stretcher ends a ll o\\· you to 

e same bend ing fo rm fo r cha irs " ·ith a range of dis-

; bet\\·ecn the fi·om legs. 

Sa\\· th e crin oline stretcher to le ngth. Tape r the ends to 

518 inch in thickn ess. Round the st retcher. L se a ho llo\\· 
auger or tenon fo rmer to make 518-inch d iameter bY 

151 16-inch teno ns at the ends. (Yo u can also fik anci sand 

the tenons to shape.) 

Bore mortises in the legs and fit the crinoline stretcher 

befo re turning the l\\"0 short lateral stretchers. ;\ Ieasure the 

distance bet\\Ten the tangent s of the crinoline stretcher and 

the rear posts. The tenon tha t is mortised into the crin oline 

stretcher is I 12 inch in diameter bY 31 + inch. The rea r 
tenon is 518 inch b1· 1.)1 I() inch. Bore the required mor­

tises. turn the latera l stretchns. a nd try a test fit. 

\\"hen e1·erything fits. kerf the leg tenons fo r \\Tdges a nd 

glue the IOIH' r pa rt of the cha ir toge ther. I used liquid hide 
glue for the j oints on this cha ir. 

FiniNG THE ARM Bow 
AND ARM SUPPORTS 
Ri1·e a nd shan ' both bo\\·s to a squa re-sided sect ion. 

Because of their thickn ess. , ·ou·ll need to use bendin o-. ~ 

straps. described in Chapter+. 

L se the arm-bo\\· holding fixtures to locate the a rm bo\\· in 

pos ition (sec Chapter 8). The back of the bm,· should fo rm 

a 12-degree slouch angle to the seat. 

Fo r the cha ir in this chapte r. th e ram "s horn arm supports 
\\·er-e sa\\·ed fi ·om a section of a n oak boa rd tha t had some 

a ttract i1 ·e curYed gra in . You ca n a lso use pieces of a sur­
plus bent bm1·. If 1·ou use bent \\·ood ,-o u·ll need to modif\­

the shape of the <~nn support a t the J~ int " ·ith the a rm . 

bo\\·. (The ITITrsc curYc isn't poss ible.) . \ single curYC is a 

stde 1·aria tion a lso fo und on traditiona l English \\"incisors. 

:\ ttaching th e ram's horn arm supports be t\\TC n the sea t 

a nd a rm bo11 is o ne of the difficult steps in making this 

cha ir. The a rm support ra kes fon,·a rd a nd splaYs out pas t 

the sides of the cha ir sea t. Locate the a rm supports eq ua l 
distances fi·01n the center of the arm bm,·. Do not trim the 

a rm bo11· to length until a fi cr the a rm supports a rc fitt ed . 

There a re se1·era l ,,.a, ·s to a ttac h the a rm support to the 

scat. The strongest joint is made by shaping the base o f 

the a rm support into a cylindrica l or a tapered tenon. You 

then bore the required mortise. being , ·cry ca rc fi.rl to find 

the proper sighting line a nd rcsultam angle. \\·here the arm 

suppo rt mee ts the a rm bo\\·. (You co uld bend the arm bo\\· 

ajier finin g both curYed arm supports to the seat. ) 

The most common meth od fo r a ttaching these n uvcd a nn 

supports requires a h a lf~l ap mortise chopped into the side 

of the scat. The base of the arm support is cut " ·ith a 

small lap. so tha t the inner pa rt mates \\·ith the surfi1ce o f" 

the scat. The a rm support is then connected to the side of 

th e seat \\·ith one or t\\·o dm,·cls or countersunk \\·ood 

sc r-e\\·s. Lapped arm supports usua lly han' littl e spla1· 

thn· tend to be almost \'lTtical fi ·om a fi -ont , -ie\\·. 

Bo1ing morli.ll'-'.fin· !lit rrinoline 1irl'lcha ltnon.1 l<'ilh the !tg,.filled lo the 
chair .1m/ 

Dt!ail of" !lit l:"ngfi,/i-,!rle turning' and ainolinc ,/rrlrhn ,r,fmt 

l·or the cha ir in this chaptn. the arm supports \\"CIT 

a ttached to the scat a nd a rm bo\\· \\·ith 7 I I 6-inch-d iameter 

hickorY dmn ·ls. (I don't knm,· if using dm,·d s to a ttac h 

bent arm supports was the pract ice fi.lr a m· of the old 
\\"inciso rs. but it's a techniq ue used fo r rq;a ir \Wl rk . T he 

a rm bo\\· \\·as secured exact lY in place using the horizonta l 
a rm-bm,· fixtures sll0\\"11 in Chapter 8. The ends of the 

a rm supports \\-e re ca rl'l t rlh- sc ribed a nd sa\\Td to ma te 
" ·ith the seat a nd bo tt om or the arm bm,·. Dm, el holes 

\\·ere drilled through the bottom of the scat a nd through 

the top of the a rm h<m ·. These \\-e re interesting d rilling 

a ngles. " ·ith little room I(J r n ror. 
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The mdJ qf the cun·ed arm .lufJportJ are .11-ribe jilted /o !he >eal and bollom of 

the arm bolt'. The unit is damped into jmition .10 !hal morti.>e.> ran he bored 

for dou·e!J. which hold the a.w:mb()' togelhn: 

The tricky pa rt ,,·as securing the wiggly, ofl~balancc a rm 

bows in place to drill the holes. \\'hen a \'a ricty of cla mps 

fa iled to soh'c this, I glued a tria ngula r clamping block to 

the O\'erha nging sec tio n of each a rm support; these \\TIT 

still pla in sawed pieces o f oak, ,,·ith no deta iling o r 

smoothing .. This prm·ided a bearing s urf~t c e fo r clamping 

the a rm suppo rt to the a rm bow. I a lso cla mped the base 

of the arm support against the a rm- bow holding fixture. 

which ,,·as still holding the a rm bo,,· in place. 

Once e\·erything ,,·as secure, I drilled the clmH·I holes ,,·ith 

a ha nd-held electric drill. I then S<l\\'ed orr the glue blocks 

a nd finished shaping the , ·isiblc s urf~t ces of the a rm sup­

ports. I inserted hard,,·ood dmH·Is into the holes but did 

not glue them a t this time . Finishing the backrest requires 

disassembling the bows se\'eral times. If I use this system 

aga in , I'll sm,· the a rm supports ,,·ith the cla mping blocks 

as single units. The joints of this chair a rc fine a ft e r t\\'0 

yea rs use. 
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FiniNG THE BACK Bow 

To THE ARM Bow 

The next hurdle is fittin g the bac k bo,,· to the a rm bm,·. 

essentiallY the same procedure used to assemble a n 

. \ merican sack-back \\'inciso r but \\'ith t\\'O extra consider­

a tions. 

Because the spindles on this cha ir a rc pcrfecth· straight. 

the back bm,· must align ,,·ith the spindle mortises o f the 

a rm bow and the scat deck. T he flat (stra ight) spla t is a lso 

mortised bc t\\TC n the bo,,·s. The splat lo r this cha ir is 

made in t\\'0 sectio ns. ,,·hich arc let into shallm,· mortises 

chiseled into the bo,,·s and seal. T he upper teno n o f the 

upper splat fits into a mortise chopped in the bottom of 

the bac k bo,,· fig. I 7. 7 . 

BKK REST 5£CTION 

OF EW:KBOW 

(SLOUCH AT 12") 

SPLAT (ALSO PLANE 

OF LONG SPINDLES) 

F IG. 17.7. Reshapi ng the uppe r sect ion of the back bow t o pro­

vide fl ats for the splat mort ise and the sitte r's comfo rt . Fair the 

altered section into t he original shape at the sides of the bow. 

The s url~tc-e on the bottom of the back bo,,· where the 

splat mortise is chopped must be made perpendicular to 

the spla t. This requires reshaping the center sec tion of the 

bm,·. The face o f the back bm,· is a lso twisted , so that it's 

para llel to the spla t and to the plane of the spindles. (If 

this ,,·asn't done, the back bo,,· ,,·ould hmT a sharp li·onta l 

arris that ,,·o uldma kc the chair un comfo rtable .) Reshaping 

the bo\\' a mounts to twisting the axis in the center of the 

backres t area. The a mount o f t\\ ist is regula ted by the 

ra ke a ngle of the back bm,·. :\s the bo,,· angle is IO\\Tred, 

you need more twist. (This is probably one reason ,,-hy the 

back bm,· of an English doublc-bm,· \\'inciso r is generall\' 

set a t a much steeper a ngle tha n tha t of a n American 

sack-back. ) 

Begin by mortising and fitting the back bo,,· to the a rm 

bo,,·_ Taper and ro und the ends of the bac k bo,,· to fit th e 

arm-bo\\' mortises. Lea,·e the center o r the bo\\' squa re 111 

section until the lining process is complete. 

To determine the placement a nd a ngle for boring 

tiscs in the arm bm,·. sight a line dmm the back ol 

bcl\\·s and the back of the cha ir seat. Select a mon 

based o n alignment of the bo,,·s ,,·ith the seat. 

Bo re. ream. a nd fit the bac k bo,,-_ Determine whe1 

bm,· needs shaping to crea te the fl a t underside for 

and the flat fi ·ont of the bac kres t. Clamp the back 

a , ·isc. or usc a sha, ·ing horse. a nd \\·ork ,,·ith a dr2 

and spokcshan ' to shan· smooth transitions bet\ve' 

backrest a n ·a and the tapered ends of the bow. Yo 

need to usc a rasp on the underside of the bow. 

MAKING AND FiniNG 

THE BACK SPLAT 

The /z, ·o-jJine •f!lalt.>jilled into ,/wllol< morli.>e' chopped into tht 
and hack hozl'. 

Des ign the splat as a single unit. To help with the p 

ning. I a lso made a clum1m· spla t li·01n thin plywoo< 

could place against the IJm,·s on the cha ir. 

C a refi.dly determine the center line for the splat me 

on the seat. a rm bo\1·. and bac k bm,-. You should <ill 
de termine the placement and spac ing for the long s 

that arc mortised at the sides o r the sp la t. 

\\ 'hen the spac ing is se t. s;n,· the pl\'\mod dummy 

half; then ,,·edge it lwt\\'l'L'n the sea t. a rm bml' and 

bow. :.la ke sure that the spac in o- is o·ood and that th 
line up \\'ith the back o r the ch:7ir s~al. 



lNG THE BACK Bow 

rHE ARM Bow 
ext hurdle is fitting the back bo"· to the arm bo"·· 

ially the same procedure used to assemble an 

can sack-back 'Aindsor but " ·ith t\\·o extra consider-

se the spindles on this chair are perf'cnly straight. 

iCk bow must align \\·ith the spindle mortises of' the 

ow and the eat deck. The flat (straight splat is also 

;eel between the bows. The splat for this chair is 

in two sections, which are let into shallo"· mortises 
~d into the bows and seat. The upper tenon of' the 

splat fits into a mortise chopped in the bottom or 

tck bow (fig. I 7. 7). 

SPLAT (ALSO P!J>.NE 

OF LONG SPINDLES) 

r.7. Reshaping the upper section of the back bow to pro· 
ats for the splat mortise and the sitter's comfort. Fair the 
j section into the original shape at the sides of the bow. 

:urface on the bottom of the back bow where the 

mortise is chopped must be made perpendicular to 

>lat. This requires reshaping the center senion ol' the 
The face of the back bow is also t\\·isted. so that it\ 

le i to the splat and to the plane of the spindles. (If' 

rasn't done, the back bow would haH' a sharp fi·ontal 

that would make the chair uncomfortable.) Reshaping 

ow amounts to twisting the axis in the center of the 

·est area. The amount of l\\·ist is regulated by the 

:mgle of the back bow. As the bo,,· angle is lo,,-crecl, 

1eed more twist. (This is probably one reason ,,·hy the 

bow of an English doublc-bo" \\'incisor is genera lly 

a much steeper angle than that of an :\merican 

ack.) 

1 by mortisinrr and fitting the back bo"· to the arm 

Taper and round the ends of the back bow to fit the 
oow mortises. Lca\T the center of' the bow square 111 

111 until the fitting process is complete. 

To determine the placement and angle for boring the mor­
tises in the arm bm,·. sight a line dmm the back or both 

bo\\·s and the back o f' the chair seat. Select a mortise angle 

based On alignment of' the bO\\'S \\'ith the seat. 

Bore. ream. and fit the back bo"·· Determ ine " ·here the 
bo"· needs shaping to create the flat underside for the splat 

a nd the flat fi-ont of' the backrest. Clamp the back bo"· in 

a , ·ise. or use a shm·ing horse. and " ·ork " ·ith a clnll\-knik 

and spokeshm·e to shaH' smooth transitions bet\\Ten the 

backrest area and the tapered ends of' the bo\\·. You maY 
need to usc a rasp on the underside of' the be)\\·. 

MAKING AND FiniNG 

THE BACK SPLAT 

The /z,·o-jJif(f 'pial i.,jilled into ,hal/m,· 11/0rli'e' dwjJjJed into lhl' lt'al. arm. 
and bark boll '. 

Design the splat as a single unit. To help " ·ith the plan­

ning. I also made a dumm\· splat fi-om thin plnmod that I 

could place against the bo\\·s on the chair. 

CarefullY determine the center line for the sp la t mortises 

on the seat. arm bo"·· and back bo\\·. You shou ld also 

determine the placement and spacing for the long spindles 

that are mortised at the sides ol' the splat. 

\\'hen the spac ing is se t. sa"· the pln,·ood clumm,· splat in 

haiL then \\·edge it bct\\'lTil the scat. arm bo\\·. and back 

bo\\·. :\lake sure that the spac ing is good and that the bo"·s 

line up \\'ith the back or the chair scat. 

Lay out the splat mortises based on the spacing of' the 

dummY splat. Disassemble both bo\\·s. The splat mortises 

are 5/ 16 inch " ·ide and S/ 16 inch deep. Set a sliding bewl 

to 12 degrees, " ·hich is the slouch angle o f' the backrest. 

lJse a I 1+-inch-\\·ide mortise chise l and a " ·ide. flat chisel 

to chop the mortises. l·o llow the procedure described in 

Chapter 6 for mortising back slats on a ladder-back chair. 

Sa\\· the outline of' the permanent splat, then crosscut the 

upper and lower sect ions, adding .'i/ 16 inch at both ends 
of' each splat to senT as tenons. Sand or file a slight cham­

kr at the leading edges of' the tenons. 

Test assemble the arm/back bm,· and splat unit. 

/) flail r!/lhe comple!t back a.1.1f111h(r 

MAKING AND FiniNG 

THE SPINDLES 
The short arm-rest spindles on this chair han· a flattened 

center sec tion t>-pical of' old English \\'inciso rs. These spin­

dles han· a .) / B-inch-diametcr tenon at the base. and a 

I / 2-inch-diamctcr tenon going into the arm bo\\. These 
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are diameters of kiln-dried cqui,·alelll spindles. The cen­

ter sections s\\·ell to a rectangular section 7/8 inch " ·ide . 
The long backrest spindles taper fi ·01n 5 / 8-inch-cliametcr 

tenons at the base to 3/8 inch at the back-bm,· mortises. 

The midsections of these round spindles are fitted through 

slighth- tapered I / 2-inch mortises in the arm bo\\·. 

Set the spindles. do"·els. or straight " ·ires across the bo\\·s 
to determine the spindle spacing. Take measurements 

bet\\·ecn the spindles on the left and right sides or the 
splat. \ 'isual s~mmctrY ma\· require fudging the spacing. 

\\'hen the spacing is set. clnt\\· straight ccnterlines on the 

fi·OillS or both bo\\·s. Then mark boring centers for the 

mortises on both bo\\·s and the scat. L" sc a straightedge to 

acUust the spindle centers into a straight line (sec fig. 17.8 . 

FIG. 17.8. Aligning 
spindle placements 
at the back bow, arm 
bow, and seat deck 
with a ruler. The 
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. 
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I recommend boring all of the spind le mortises " ·ith both 

bo\\·s in place. Bore the back-bo"· mortises " ·ith a 3/8-
inch-cliameter bit. such as a po,n·rbore. or an ordinan· 

auger bit. ' lo pren·nt tcarout. stop boring each hole \\·hen 

the lead or the bit begins to emerge through the bottom or 

the bo\\·. Back bore all these mortises before going on to 

boring the arm bo\\·.) To bore the arm-bo"· mortises. pass 

the shank of a spade-bit extension up through the 3/8-

inch back-bm,· mortises .. \ ttach a I / 2-inch pm,·erbore bit 

to the extension . You can pren·nt bore-through damage to 
the arm bo,,· lA clamping a small ,,·ooden cau l underneath 

each boring location. Cse t\\·o coupled extensions and a 
.)/8-inch bit to bore the spindle mortises in the scat. 

Fit the spindles to the scat and bo,,· mortises. C se a rat-tail 

rasp to taper the arm-bo"· mortises for the center spindles 

just slightlY. to match the taper of the long sp indles. 

Once en·n ·thing fits. you can kerf the ends or the back 

bo\\· and the upper spindle tenons that get \\Tclges. Dress 
the shape and fine sand the ram's horn arm supports and 

the bo,,·s before the actual gluing. 

Final assembh- is the same as for am· other \\'incisor chair. 

on tern 

Ladder-back side chair. Red oak with 
hickory bark. Made by John D. Alexander 

Jr. , Baltimore, Maryland. 



mmend borine; all of the spindle mortise'> \\ith both 

111 place. Bore the back-bo" mortise' ' ' ith a 3/ 8-
liameter bit. such as a po\\erbore. or an ordinar~ 
bit. To prewnt tearout. stop borine; each hole \\hen 
ad of the bit bee;ins to emere;e throue;h the bottom of 
m. Back bore all these mortise'> befon· !:(Oine; on to 

1; the arm bo\\. To bore the arm-bo\\ mortises, pass 

ank of a spade-bit extension up throue;h the 3/ 8-
lack-bo\\ mortises . . \ nach a 1/ 2-inch p<)\\erbore bit 
extension. You can ptTH' nt bore-throu!."(h dama!."(e to 
m bo\\ b~ clampine; a small \\·ooden caul unclerneath 
3orine; location. l"se t\\0 coupled extensions and a 
1eh bit to bore the spindle mortises in the -.,eat. 

r spindles to the seat and bo\\ mortises. L\e a rat-tail 

o taper the arm-bo" mortises for the center spindles 
ie;htl~. to match the taper of the Ion!_"( spindles. 

e\ erythine; fits, you can kerf the ends of the back 
nd the upper spindle tenons that e;et \\ede;es. Dress 
ape and fine sand the ram\ horn arm supports and 
>ws before the actual e;luing. 

assembl~ is the same as for any other \\"incisor chair. 

Ladder-back side chair. Red oak with 

hickory bark. Made by John D. Alexander 

Jr. , Baltimore, Maryland. 

• 

dlf~ 

Reproduction of a slant-back Shaker sidechair by Mark 

Taylor. The front and rear posts are raked at 8 degrees. 

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 w ith Shaker 
tape. Made by Carl 
Swensson, Baltimore, 
Maryland. 

Double bou:-back 
Windsor. Elm seat, 
ash bows, spindles, 
and turnings. ,lfade 
by Mike Abbott, 
Hollybush nr. 

udbury, 
Heifordshire, 
England. 

Comb-back writing 
Windsor. Made by 
Mike Dunbar, 
Hampton, New 
Hampshire. 

Comb-back Windsor. 
Made by Mario Rodriguez, 
Wan.vick, New York. 

Pos t-and-rungs 
M ade by Brian 1 



Comb-back Windsor. 
Made by Mario Rodrigttez, 
Warwick, New York . 

-- - ~ 

High-back stick Windsor. 
Painted hardwoods. 
Made by Don Weber, 
Mendocino, California . 

Post-and-rung settee. Ebonized oak and hickory bark. 

Made by Brian Boggs, Berea, Kentucky. 



Rod-back Windsor side 
chair. Made by Curtis 
Buchanan, Jonesboro, 
Tennessee. 

high chair. Made b 

Dave Sawyer, East 
Calais, Ver~nont. 

Hybrid pass ar~nchair and two post-and-rung tables. Chair based on Danish designer Hans Wegner 's "Peacock chair, " 

originally ~nade in 1947. Made by Dan Stalzer, Ft. Bragg, California . 
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Part five: 
• • 

ut tn a or ~ o 

Danish designer Hans Wegner's "Peacock chair, " 
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FIG. 18.1. Plans for a dumb-head shaving horse 
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MATERIALS LIST: SHAVING HORSE 

Part 

Bench 

Ramp 

R iser 

Swinging arm 

Dumb head 

' l'read le* 

H ead, treadle ,,·edges 

+ Legs 

Stet'! bo lt 

Suggestec 

Yellow pint 

Yellow pint 

Yellow pin1 

Oak, a h, E 

Oak, a h, l 

Oak, ash, 1 

Oak, ash, l 

O ak, ash, 1 

O ak, ash, ~ 

*:\ treadle m ade from solid-core birch plywood is 

I hroughout this book I promote using tools and 
m ent that you can make in your own shop. Sor 
the shm·ing horse and fi-oe clubs, simply are no 

a ble through commercial suppliers. And often tho 1 

arc m·ailablc a re no t appropria te fo r cha irmaking, ( 
ciall y o n a sma ll sca le. c\ n ob,·ious ad,·amage in ma 
yo ur o\\·n tools is sa, ·ing mone, -. but the time requw 
o llsct any sm·ing. _ \11\·ays. though. yo u can count on 
se nse of real satisf:tcti on " ·hen ~ -o u make a tool that 
properly. 

SHAVING-HORSE DESIGN 
T he m ost importa nt piece of shop equipment reqti 
making the g reen-\\·ood cha irs in this book is a sha\ 
ho rse. (In f ~t ct , 1\·o rkbcnches " ·ith a screw ,-ise were 
commo nly fo und in m a m· 1\-orkshops until the mid­
nineteenth c-e nturY.) .\lake your 0 \\'11 shm·ing horse, 
to your bock, using ma teria ls fi ·om YO ur locality. 

Trad itiona l shm·ing ho rses are o f two basic types, eat 
its O\\'n fo ll o" ·ing and both fin e fo r cha irmaking: the 
shm·ing horse, sometimes called a bodger·s bench, an 
G e rman sdmit::_elbank. sometimes called a "dumb-hea• 
sh<n ·ing ho rse. I started out using a schnitzelbank dw 
cooperage apprenticeship in the S"·iss :\Ips and stillt 
basic des ig11 fi·om Ruedi Kohler 's cooperage shop. 

T he I /8-inch scale pla n (fi g. 18.1 is fo r the basic sh 
ho rse d es ign \\'C usc a t C:o untn· \\'o rkshops. It's ma< 
a combinat ion o f hard\\ oods (fo r strength) and sofn 
(to saH· weight). :\ ir-dried wood is suita ble for all pa 
exce pt th e legs. " ·hich should be kiln dried. The pia 
easy to mod if)· in terms o f size o r ma terials. 
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MATERIALS LIST: SHAVING HORSE 

Part 

Bench 

Ram p 

Riser 

Dumb head 

Treadle* 

Head. tread le ' '-edges 

-+ Legs 

-+ Leg ,,·edges 

6 \ \"ood SC IT \\ 'S 

S teel bolt 

Suggested Wood 

Yel!m,· pine or Do uglas fi r 

Ycllo,,· pine or Do uglas fir 

Ycl!o,,· pine or Do uglas fir 

O a k, as h. hard maple 

O a k. as h. ha rd ma ple 

O a k. ash . ha rd maple 

O a k. as h. hard maple 

O a k. as h. hard maple 

O a k. as h. hard maple 

*:\ treadle made fi·01n solid-core birch p l ~ ·"·ood is less likck to split. 

I hroughout this book I promote using too ls a nd eq uip­

ment that vou can make in yo ur mn1 shop. Some. like 
the sha, ·ing horse a nd fi ·oc clubs, simply a rc not ;n ·a il­

ablc thro ugh commercia l suppliers. :-\nd ofi cn those that 
a re ;1\·a ilablc a rc not appropria te fo r cha irmaking. espe­

cia ll y on a sma ll scale .. \ n ob, ·ious ad,·antagc in ma ki ng 

yo ur o\\·n tools is sm·ing monn~ but the time requ ired mm· 

o f1set am· sm·ing. :\ 1\\·avs, th ough. \UU can count o n a 

sense of rea l sa tis f~t ct i o n " ·hen you ma ke a too l tha t \\Urks 

properly. 

SHAVING-HORSE DESIGN 
The most importa nt piece of shop equipment req uired f() r 
ma king the green-,,·ood chairs in this book is a shm·ing 

horse. (In fact, \\·o rkbenchcs " ·ith a sc rc\\· , ·isc \\'LTC not 

commo nly fo un d in ma ny \\·orkshops until the mid 

nineteenth ccntun·.) :\l a ke ,·ou r mn1 sh;n ·ing horse. scaled 

to yo ur bock using ma teria ls fi ·om Your loca litY. 

Traditional shm·ing horses a rc of t\,·o basic r,·,x·s. each ,,·ith 

its mm fo llo" ·ing and both fin e fo r chairmaking: the English 

shm·ing horse, somet imes called a bodger 's bench. a nd the 

Germa n sdznit::.elbank. somet imes called a '"dumb-head"' 

shm·ing horse. I sta rted out using a schnitzelbank during my 

cooperage apprenticeship in the S"·iss .-\Jps and still use the 
basic design from Rucdi Kohler's cooperage shop. 

Dimensions 

\ - \ / '}." X 9-\ / '}. " X [)6 " t O 7'}. " 

I I I 1'2 " X 6-1 1'2 " X :1.1 " 

1- 1 1'2 " X H-1 1'2 " X 7 

'2 -1 1'2 " X 6- 1/'2" X I '2" 

I" X 6-1 1'2" X I '2" 

To fit tapered mort ises 

2" X 2" X 22" 

' \() fit leg ke rfs 

#H X 1-3/ -t" 

I 1'2 " X H" lO I ()" 

The I / 8-inch scale p lan (fig. I H. I) is fo r the basic shm·ing­

horsc design " ·c usc a t Country \ \ 'orkshops. It ·s made fi ·om 

a combina tion of ha rd woods (fo r strength) and sofiwoods 

(to sm·e \\·eight). :\ ir-d ricd " ·ood is suitable for a ll pa rts 

exce pt the legs. which shoul d be kiln d ried . The pla n is 
easy to modif\· in terms of size or materia ls. f)etail z·in t· o/ the C'ouni!J II ink.,/wjl.l dumb -head ,/umng h01v 
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\\"hile making a shm·ing horse isn 't dif1icult , you sho uld 
a llo" · l\\"0 full claYs for th e project. Chopping th e mortises 
and tenons fo r the s\\·inging arm. dumb head. and treadle 
a re th e most time-consuming tasks. Boring a nd fittin g the 
legs a t uniform a ngles also takes some care. 

The traditiona l ,,.a,· to make the dumb-head sec tion o f the 
S\\·ing·ing a rm is to he" · and sc ulpt it from a single ha rcl­
,,·ood timber. usua lly a g reen log. The top o f th e bulh 
dumb head can be drilled ,,·ith holes to acce pt small too ls 
and pencils. \'e ry ha ndY. ~l os t or th e shm·ing horses I 
make ha1·e a sepa rate head secured by a mortise-a nd­
tenon a rrange ment to the S\\·inging a rm . . \ third method is 
a n imita tion of the one-piece arm and dumb head made 
,,·ith two ha rd11·ood cheeks glued o r bolted to the sides of 
the a rm plank. 

The bench can be shorter tha n 66 inches. but I prefer 72 
inches fo r working long ri1·ings. such as \\"incisor bo\\·s 
o r the back posts of rocking cha irs. r\ny changes in the 
bench length should be made in the seating section. ~l ake 
th e front ha lf follo,,·ing the dimensions in the pla ns. 
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BUILDING THE BENCH 
l .m· out cemcrs fo r the legs and th e dumb-head mortise in 
the bench. The narrm1· section in the center of the bench 
is designed to allm, 1·ou to get a foot to the treadle ,,·itho ut 
rubbing >-our inner thigh on the bench sides. Sa"· o rr the 
side sla bs after YOU \ ·e test assembled the shm·ing horse . 

You can ma ke the la rge mortise fo r the s\\·inging arm ,,·ith 
a sa ber Sal\. or b1· d r illing a ro\\· of holes and then chop­
ping ,,·ith a la rge chisel. 

The extension at th e end of the ra mp sho uld be + to S 
inches past th e po int ,,·here the jm1· closes on th e ramp. (If 
it"s shorter. the jm1· I \"On 't hold long pieces secure II- in 
place.) 

The legs can be shan'd into an oc tagon or turned round. 
O ctagonal legs a re eas il1· made " ·ith a dra\\·knife. I prefi.'r 
to usc ta pered tenons mated to m ortises 1-3/8 inches in 
diamete r a t the bo ttom of th e bench . This requires a la rge 
reamer. Lacking a reamer. make l-inch-diameter cYlindri­
ca l m ortises a nd legs \\"ith sloped shoulders a t the base o r 
the l-inch- diameter teno ns. 

Dry the legs th oroughly befo re shaping the tenons 
can be done ,,·ith a dra\\-knife and spokeshave. (FU, 
sanding o r filing to fit. ) The quickest way to make 
tenons is to turn them on a la the. 

Bo re the leg mortises. The plan shows rake angles 
degrees a nd splay angles of IS degrees. The sight:U 
measured across the boring centers of the front or 
legs is +O.S degrees. The resulta nt boring angle is I 
degrees from plumb (wnica l). Instructions for u · 
ing lines a nd resultant boring angles appear in Ch1 
on stick \\"incisors. 

Sa\\· kerfs in th e leg tenons. Position the legs with tJ 
in line " ·ith th e length of th e bench. Orient thew~ 
kerfs perpendicul a r to the length of the bench. Gl 
\\·edge the legs in place. 

Le1·cl the bench (see Chapter 6) and chamfer the bi 
o f the legs, an important deta il legs are often brol 
when a shm·ing horse is dragged against a rough fl< 
board o r pro truding noor na il. 

Assemble th e ramp a nd riser pieces. Bore the 9/lfi, 
dia mete r bo lt hole through th e ramp before sawing 
chopping the mortise. The ramp and riser are attac 
th e bench \\·ith t\\·o countersunk 1\"0od screws at eat 
th e three connection po ints. I ge nerally saw and ch! 
ledge a nd center notch in the nea r end of the ramF 
tiges of a time \\·hen most 1\"0ochm rkers didn't have 
workbench \\·ith a sCI-c \\· 1·ise. The ledge and notch ; 
used in conjunction " ·ith a breast bib to hold hort 
o f \\·ood fo r clra\\·knife a nd spokes haH~ \\·ork. 

Lay o ut and chop th e mortises in the dumb head a1 
treadle. Teno ns o n bo th ends o r th e S\\·inging arm a 
a ngled RO degrees and shouldered on four sides. To 
crac king. th e tenons must be long enough to have s1 

cient end gra in be1·ond th e ,,·edges. 

The wedge mortises that secure the dumb head and 
tread le to the s\\·inging arm a rc I inch wide and tap 
in he ight: Their outer m1lls slope I /8 inch over the 
width o r th e tenon. L"ndercut the lo\\·er \\·ails below 
dumb head or treadle. This helps the \\·edge pull th< 
head o r treadle tight aga inst the tenon shoulders. 
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LDING THE BENCH 
.t centers for the legs and the dumb-head mortise in 
1ch. The narro\\· section in the center of the bench 

;ned to a llow you to get a foot to the treadle " ·ithout 
g your inner thigh on the bench sides. Saw off the 
tbs a fter you \ ·e test asse mbled the shm·ing horse. 

n make the Ia ro-e mortise for the s\\·inging arm " ·ith 
·saw or by drilling a ro\\· of holes and then chop­
ith a large chisel. 

:tension at the end of the ramp should be -t to .5 
past the point " ·here the ja\\· closes on the ramp. (lf 
rter. the ja\\· \\"O n't hold long pieces secure ],· in 

55 can be sha, ·ed in to a n octago n or turned round. 
mal legs are easily made " ·ith a dra \\·knif(.' . I prek-r 
tape red tenons mated to mortises 1-3/8 inches in 
er at the bottom of the bench. This requires a la rge 
·. Lacking a reame r. make l-inch-dia meter cdindri­
nises a nd legs wi th sloped shoulders a t the base o f 
1ch- d iameter tenons. 

Dry the legs thoroughly before shaping the tenons, ,,·hich 

can be done ,,·ith a dra,,·knife and spokeshaw. (Finish by 
sanding or filing to fit. ) The quickest ,,.a, · to make the leg 

tenons is to wrn them on a la the. 

Bore the leg mortises. The pla n shm,·s ra ke a ngles o f 13 

degrees a nd splay a ngles o f 1.5 degrees. The sighting angle 

measured ac ross the boring centers of the front or back 

legs is -J.O.S degrees. The resulta nt boring angle is 19 . .5 

degrees from plumb (\·crtica l). Instructions for using sight­
ing lines a nd resulta nt bo ring angles appea r in Chapter 8 
on st ick \\'incisors. 

Sa" · kerfs in the leg tenons. Position the legs with the raYs 

in line " ·ith the length of the bench. Orient the " ·edge 

kerfs perpendicul ar to the length o f the bench. Glue a nd 
\\ edge the legs in place. 

Le, ·el the bench (see Chapter 6) a nd chamfer the bottoms 

or the legs, a n importa nt deta il legs are often broken 

" ·hen a sha, ·ing horse is dragged aga inst a rough fl oor 
boa rd or protruding fl oor na il. 

Assemble the ramp a nd riser pieces. Bore the 9/ 16-inch­

dia meter bolt hole th rough the ra mp before sawing or 
chopping the mortise. The ramp a nd riser are a ttac hed to 

the bench " ·ith t\\·o countersunk \\·ood sc re\\·s a t each of 

the three connection po ints. l generally sa\\· a nd chisel a 

ledge a nd center notch in the nea r end of the ramp. w·s­
tiges o r a time \\·hen most \\·ood\\·o rkers didn .t han :' a 

\\·orkbench " ·ith a se re\\· , ·isc. The ledge and notch a re 

used in conjunction with a breast bib to hold short pieces 

of \\ Ood for d r<l\\lnifc a nd spokcshaw " ·ork . 

La, · out and chop the mortises in the dumb head a nd 

treadle. Tenons on both ends of the s\\·inging a rm a rc 

a ngled 80 degrees a nd shouldered on four sides. To m·o id 

crac king. the tenons must be long enough to han· sufTi­

cient end gra in beYo nd the \\Tdges. 

The \\·edge mortises that secure the dumb head and 

treadle to the s\\·inging arm a rc I inch " ·ide and tapered 
in height: Their outer \\·a ils slope I /8 inch O\Tr the I inch 

" ·idth of the tenon. C ndcrcut the lo\\·e r " ·a ils belo" · the 
dumb head or treadl e. This helps the \\·edge pull the d um b 
head or treadle tight aga inst the tenon shoulders. 

\\ ·edges must ha, ·e a n 80-degree a ngle a t the base to 
match the a ngle of the dumb head and treadl e a nd tape r 

I /8 inch per inch of length . They a re 1.5/ 16 inch " ·ide to 
fit eas ily through the 1-inch-\\·ide mortises. 

Square the sides a nd ends o f the piece o f ' mod fo r the 

dumb head. Careful layout is importa nt here. Sta rt making 

the mortise through the dumb head by drilling a ro\\· of 

3/ -+-inch-dia meter holes a t an 80-degree a ngle. L'se a 

chisel to remo, ·e the " ·as tc. L:ndercut the inner " ·a ils 
slightly: this hel ps in fittin g the mortise owr the tenon. 

Chisel or saw the rolled surface a t the bottom of the j a\\·. 

Put a I /2-inch radius across the leading edge of the ja" ·· 
so that it \\·on 't lea\T a n indention mark on the wood that 

it 's gripping. Sa\\· or chisel a small. inw rted \ '-notch on the 

underside of the j aw o n either the left or right jo"l Yo u·ll 

use this to hold square stock on edge \\·hen you begin to 
sha,·e octago ns. 

:\lake the treadle fo llo" ·ing the steps for making the dumb 

head. Flat-sa\\·ed treadle stock is less likely to split than a 

nice piece of quartcr-sa\\Td " ·ood . .-\ pl>'mod treadle is 
C\Tn stronger. if you can handle the inappropriate aes thetic. 

Don ·t force the dumb head or treadle m·c r the tenons. 

The, · could split. Locate a ny tight spots. a nd eliminate the 

problem. 

Center the row of height-adjustment holes in the s\\·inging 

a rm 1-1/-J. inches from the riser side of the plank. (The 

off-center holes cause the s\\·inging arm to open auto mati­

cally " ·hen you ta ke your foot off the tread le.) The holes in 
the ramp a nd s\\·inging arm a re 9/ 16 inch in dia meter. 

The I /2-inch stee l piYot bolt can be a n L-shaped masonry 
anchor bolt o r a machine bolt \\·ith the threaded end hac k­

sa\\·ed o fT: Chamfer the bolt end . so that it 's cas,· to insert 

thro ugh the s\\·inging a rm " ·hen \ 'OU cha nge the ja" · 
height. 

Finally, sa\\· the fl anks from the midsec tio n of the bench 

and radius the ends. Round orr a ny sha rp a rris that " ·ill be 

uncomforta ble pressing aga inst your legs or " ·hen , ·ou 
moYe the shm·ing horse a round the shop. l usually don't 

apply a fini sh. 
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H Chairmaker\ lliorkbench 
F IG. 19.1. Plans for a 
chairmaker 's workbench 

2" X 8" X 40 " FRONT TRESTLE 

3/8" NUT 

7/ 16 " BOLT HOLE WITH 
3/ 4 " X 1" DIA. 

COUNTERSINK FLAT WASHER 

MATERIALS LIST: CHAIRMAKER'S WORKBENCH 

Ntlfllber of Pieces 

Frante 

-+ 

1:2 

-+ 

1:2 

Tabletop 

or-+ 

Description 

Legs 

Front trestles 

Sick tres tles 

Side aprons 

Bo lts/ nuts a nd \\·as hers 

Bo lts/ nuts and 1\·ashers 

3" X 23 " X 46 " 

COMPOSITE PLYWOOD TOP 

2 " X 4 " X 17" SIDE APRON 

2-1 /2" X 2-1 /2 " X 31" LEG 

Dimensions 

:2-1/:2" sq x 3 1 "* 

1-1 /:2" X 7-1/:2" X -.J.Q" 

1-1 /:2" X 7-1 / :2" X(]'' 

1-1 /:2" X 3-1 /:2 " X 17" 

:)/8" x length required 
to bolt ll·a me to floo r 

1/:2 " X -.J.- 1 /:2" 

3/-.J." X -.J.' X 8' 

1-1 /:2 " X () " X -.J-8" 

* H em·ier legs co uld be used . but :2-1 / :2" square is adequate. Leg length assumes that the tabletop'' ill be 3-+ inches high 
a nd 3 inches thick. :\djust to , ·o ur requ irements and materials. 

** I recommend birch cabinet ply,mod. but an\' solid cotT plywood ,,·ill \\'Ork. 
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. I 111/f///. 1turdr workbmrh dwj;na/ to he /()(ated lfl'eralfeetfrom a, 

holtl'll to thejloor and lt·i/1 not1nott lt·hm_rou're doing rigorous won 
1(/dd/ing a ll 'indlllr ll'flt l,·ith an in1hrm·. 

W hile a traditional joiner's ,,·orkbcnch is am~ 
and impress in· piece of shop eq uipment, it is 
paniculark suited to making cha irs. The cha 

ma ker 's \\Urkbench in th e photos and in figure 19.1 
current \Trsion of a simplified 1\·orkbench design th; 
han· been making lo r more than tm:nty years. This 

just under lo ur li.T t long. and the next \Trsion may I 
three ket. 

Inspired by \\-ork statio ns used by dent ists. doctors, a 
mechanics. in the chai rma ker·s ,,·o rkbench utility ru 

on-r stde. It ,,·as designed to be idea l for working or 

cha irs. a nd also on la rge. ca rn·d bO\ds. Deep enoug, 

ho ld a n assembled chair o n the bench top. its small ' 

size allm,·s me to get to a ll pans of a \\'incisor chair 

,,-ithoul reclamping the stock. 

T he ,,·o rkbench is mos t use ful if it's loca ted at least: 

fi ·om the nearest ,,·a ll. so that \·o u ca n ,,·ork on any s 
a chair (or chair pa n ,,·ithout repos itioning it. Even 

hea\·ies t conn' tllio na l 1\·orkbench \\·ill migrate aero 

shop fl oor ,,·hen you· re doing , -igoro us d rawknife an 

inshan· ,,·ork. This cha irma ker·s ,,·orkbcnch is de igt 

be secu re!\ bolted to the shop fl oo r. If a nchoring to 

fl oo r isn't possible. the legs can be bolted to a full h• 

phwood. '' hich \·ou stand on 1\·hile using the workbt 

The 3-inch-thi ck bench top. a lamina tion of four la) 

:) / -~-inch oak pl\-,,·ood. sta\·s flat d uring cha nges in 



r\ lliorkbench 

VITH 

TWASHER 

2-1/2" X 2-1/2" X 31" LEG 

Dimensions 

2-1 /2" sq x 3 1"* 

1-J /2 " X 7-J /2" X +0" 

J-1 /2" X 7- J/2" X 17" 

J-J /2" X 3-1 /2 " X 17" 

3/8" X+" 

3/8" x length required 
to bo lt fram e to fl oor 

I" X 3" 

I /2 " X +- I / 2" 

3/+"x+'x 8' 

1-J /2 " X 6" X +8" 

gt h assumes tha t the tabletop "ill be :H inches high 

ill 1\ 0 rk. 

. I 'mall. ,furr[r zt·orkbenrh de,t:!{nl'lllo hi' lomtu!l!'l'f!alji•l'ljimn a ll'all. It f., 
holier/ to tlu'.floor andll'illnolmm·e it-lu•nJ'OII ·re doing l'Z!!OID/1.\ zt·ork. 111rh a' 
,addling a ll 'inrf.,or 11'11/ it ·ith an i111hm·e. 

While a traditional j oinn's ,,·o rkbench is a mass in· 

a nd impressin· piece of shop equipment. it is no t 

partic ul a r~\- suited to making cha irs. The chair­

maker 's 1m rkbeneh in the photos and in figure 19 .1 is lill' 
current 1-c rsion of a simplified \\Orkbench design th a t l 

han· been making l() r more th a n t11·enty , -cars. This one is 

just under lour !l-et long. and the next 1-c rsion may be o nh· 

three flT t. 

Inspired b~· \\ Ork sta tio ns used bY dentists. doctors. a nd 

mecha nics. in th e chairma kcr's \\·o rkbench utilit\· rules 

m-c r style. It \\·as des igned to be ideal fo r \\·o rking on 

cha irs. and a lso on la rge. ca JYed bo1ds. Dee p enough to 

hold a n assembled chair on the bench top. its small 01-c ra ll 

size a llo\\·s me to ge t to all pa rts of a \\ 'incisor chair sea t 

\\·ithout rcclamping the stock. 

The \\·o rkbench is most useful if it's located at least :) ket 

li·om th e neares t \\·a ll. so tha t YOU can \\ 'Ork on anY side of . . 
a cha ir (o r cha ir part \\'ithout repos itio ning it. bTn the 

hem·icst conn' ntio na l \\·o rkbench \\·ill migra te ac ross the 

shop fl oo r " ·hen , -ou're do ing 1·igoro us dn lll·knil(· a nd 

inshan ' " ·o rk . This cha irmaker 's \\·o rkbench is des igned to 

be secureh- bolted to the shop fl oor. l r a nchoring to the 

fl oor isn't poss ible. th e legs ca n be bolted to a full shee t o f 

ph-\\·ood . \\·hich \ 'OU stand on \\·hile using th e 1m rkbench. 

The 3-inch-thick bench top. a lamination of lo ur lan-rs o f 

:)/ +-inch oak pln10od. sta\·s flat during changes in 

\\'Ca th er and humidit~: Sen' ra l ro\\·s of clog holes bored in 

the bench top hold round. steel bench clogs th a t ca n be 

pi,·o ted so th a t th eir fl a t ja \\·s ma ke good contact \\'ith 

irregular shapes. such as a \\ 'incisor cha ir seat. The com­

plete unit is \'l' J'I' sturck 

Thf lahle lofi andjm•·, q/ the /z,·in-,rrn.· ri1f are bored ll'ilh hole, to a((ejil 

mu!ttj!lt• round 1/fel dog1 . . I ll·idf range 11/ ,fwpe' ran be held in a mrie{r of 

jl/l.lilion., . 

Dttailo/ the butt:ioint ron ,frurtionj(l.llflled ;,·ith 3/8-inrh boll' and wjJ­

Itonlnut.~. 7 he hole a/ the hot/om o/ lht• fw'l hou.1e-' the mjl/1/rfd nul/hat 

l!'mre.\ the po.1/ to thejlo01: 
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The frame construct ion emplo>·s square-cut butt joints held 

together \\ ith ordinan· bolts and nuts. For stab ilit\·. the legs 

are located at the e:-;treme corners of the bench top. 

The ,,·orkbench in the photos is fitted ,,·ith t,,·o ,·ises 

mounted inboard fi·om the legs. On one side l\·e mounted 

a t\\·in-scrn,· ,·ise that l macle fi·01n a kit: it's designed so 

that a large \\'incisor cha ir seat can be sec ured bet\H'en the 

scn.'\\·s .. \ cha in links the t\,·o SCIT\\·s. ,,·hich ope rate simu l­

tancousk On the opposite side. l"n · mounted a com·en­

tional 9-inch-,,·ide \\·ood\\·orker\ bench , ·isc. 

. I twin-l(fnt' ri.1e that ~t ·i// .,mm(l' hold the lrugf.l t I J'ind.1or chair .1mt.1. 

Th i.1 dwin -/inked r/.11' /.1 made.Jimn a kit. lim mn a/.1o make a lt·ide 6.11' 

lt'ith inr/l'jil'llrfl'llt IO't'l t ' l. 

l used air-dried oak for the frame. purchased green fi·om 

local sm,· mills at a \·ery reasonable price . . \ sh. maple. 

hickorY. beech . and birch arc also suitable. If hard,,·ood 

isn't m·ailable. consider using southern \·cllm,· pine o r 

Douglas fir. both sold by lumber dealers. You cou ld make 

the bench top from the same hard\\'oods, but the pk,,·ood 

, ·crsion is easier to construct and less expcnsi\T. 

\\'hilc mu could make the ,,·orkbench ,,·ith hand tools. this 

is one project that lends itself to using machinen·. The butt 

joints require accurate. square cuts. most easi ly made ,,·ith 

a table sm,·. chop sm,·. or sliding miter sm,·. You' ll nel'd a 

drill press if YOU opt for making the t,,·in-scrn,· , ·ise. 

MAKING THE FRAME 

Srock for the legs, trestles. and aprons must be stra igh t. 

Oar. and square . Dress the parts as necessarY The ,,·idth of 

the aprons and trestles holds the fi·ame square. There is 

considerable latitude in sizing the other dimensions. 

Carefully sa,,· all parts to length. 

Lsc a l-inch-diameter auger or forstner bit to bore holes 

for the cross nuts and countersinks for the bolts. Bore holes 

for the cross nuts through the full ,,·idth of the posts: In 

the front trestles. 3 inches belo,,· the upper edge of the 

trestles: in the side trestles. 3 inches abm·e the Jm,·e r edge 
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of the trestles: and in the side aprons. centered on the 

,,·iclth of the aprons. Countersinks for the bolt heads arc 

I inch in diameter and 3 / + inch deep. 

Lsc a 7 I 16- inch auger or t\\·ist bit to bore bolt holes 

through th e posts and into the end gra in of the trestles 

and side aprons. l usc a drill press to bore bolt holes in the 

posts and a hand-held electric drill for boring th e bolt 

holes through the end grain of the trestles and aprons. 

The prm·ision for anchoring the legs to the Ooor uses simi­

lar holes for the frame ·s bolt and nut f~1steners. 

Bore a l-inch-diameter hole 2 inches deep in the center of 

each side apron . Fit (don't glue) a 1-by-3-inch hard,,·ood 

dm,·el in each hole. These large pegs secure the hem·y 

bench top in place. 

Test assemble the entire fi·amc. Disassemble th e frame and 

use a hand plane to chamfer the edges a nd the bottoms of 

the posts. Bolt the fi·ame together. 

Bore I / 2-b,·-+-inch dm,·c l holes through the posts and into 

the end grain of the trestles and side ap rons. Insert the 

I / 2-b>·-+-1 / 2-inch dmH'is. Do not glue. Chamfer the pro­

truding I / 2 inch on each do,,·eJ. These dm,·els arc non­

structural: the\· simph· pre,·ent th e trestles and aprons fi·om 

l,,·isting out of position. 

MAKING THE BENCH ToP 
:\l aking a ph,,uod bench top is easier than using so lid 

,,·ood. but there are some challenges and trade-ofls. 

Phwood is easY to find. more stable during flu clllat ions in 

humidit\·. and at the 3-inch thickness docs not require stifT~ 

cning aprons bet\\TCn the fi·om legs. The do,,·nsidc of 

using pln,·ood is that the bench-top surf~1ce and edges ,,·ill 

be less tough and resilient than if 1·ou'd used solid ,,·ood. 

Making a Plywood Bench Top 
Be sure to IJLI\. good qualitY ph,,ood. The core matcri;ll 

should be solid. \\ 'hire birch ph'\\·ood is probably the best 

choice. 

L' sc a circu lar sa,,· or a table sm,· to rip the ph"·ood sheet 

into four sect ions. each just under 23-7 / 8 inches ,,·ide. 

You ' II trim the bench top to final dimensions after the ply-

1\·ood sheets are glued together. 

You need a flat surfitce for g luing the pieces of pln,·ood 

together. SC\·eral st raight 2 by +s placed on edge on an 

existing tabletop ,,·ill ''urk. If necessarY, use thin ''rdges to 

make the '2-b\'-+s· top edges parallel. Sight across the top 

edges of the 2-b\·-+s. as if using a pair of ,,·inding st icks. 

l recommend gluing t\\'O units of l\\'O sheets each. then 

g luing the resulting 1-1/'J.-inch-thick units together. Spread 

n 'llo,,· gl ue owr one entire surfitce of l\\'O quarter sheets of 

pln,·ood. c\ toothed mast ic spreader (made for flooring 

adhcsin's) \\ Orks \H' ll fo r this. L' sc as man\' clamps as YOU 

can get around the perimeter of' th e glue job. L se ,,·oodcn 

cau ls approximateh· I 1'2 b,· I by '2 inches betweer 

clamp ja\\·s and the pln,·ood . You can pre s dmm 

tn of the glue sanch,·ich ,,·ith hean· ,,·eights or ho 

dmm ,,·ith senTal '2+-inch-lon(J' 2 b\· +s. ,.., . 

Once \uu\·c g lued the plnmod into a single unit, 

t·dges of the bench top. You ma>· ,,·ant to plane or 

the edges to slighth- smaller dimensions. My plywo 

bench is 2:1 inches ,,·ide and +6 inches long. Use a 

or a hand plane to clean up the edges. Be sure to b 
edges straight and square in relation to the bench 1 

l strengthened the edges of this ply,,·ood bench top 

ing the surEtn' \\·ith marine epoxy .. \frer the epoxy< 

finished the edges b1 sanding. The resulting epoxy­

nated oak and fir edges arc tough and substantial. 

Option: Making a 
Solid Hardwood Bench Top 
:\l ost of' Ill\ earlier \Wrkbcnches had oak or beech 

tops fi ·mn 1-1 1'2 to 3-1 1'2 inches thick. To make a 

\\'lJocl bench top \UU must hmr air-dried hardwo01 

the e<tpabilit\· of' jointing and thicknessing the plar 
possible. usc quartcr-sa\\Td lumber. ,,·hich is much 

stable than fl at or rift-sa\\·cd material. \\'ood move 

fi·01n flu clllations in humidil\· can cause the bench 
,,·arp or en'n split apart. 

Cut the planks an inch or so longer than the trim I 

the bench top. j oint and thickness the planks. Plan 

must be stra ight and square to the plank faces. Gh 

planks together. follm, ing instructions for gluing UJ 

blanks in Chapter 1-l. You don't need dowels orbi t 

bct\\H'n the planks plain glue joims are stronger 

the original ,,·ood. Do not run threaded steel rod 

the edges of the tabletop. Bolted rods restrain woo 

llll'Ill. ca using the tabletop to ,,·arp. 

FINISHING AND AnACHING TH 

BENCH ToP TO THE FRAME 

Finish the fi·amc '' ith a penetrating oil or an oil/van 
blend. finishes also suitable fclr solid plank bench top 

Ply,mod bench tops should be finished \\·ith somethi: 

tougher and more resistant to bruising. such as sever. 

of' matte urethane \·am ish . . \ pph- the same finish to 

IO\\'LT side of' the bench top. Don't fine sand the ben< 

surbcc. ,,·hich ,,·ott!d make it too slippery for woodw 

Secure the bench top to the fi·anw using dowels et 

holes in the uppn sick of the sick aprons and the t 

side of the bench top. This is the same simple sy te 

to hold the bench tops of expensin· joiners' workbt 

made in S"·irzcrland and German,·. The single dov 

L'ach end allm,· the bench top to expand and contr; 

changes in humidit\·. :\l m·ing the \\·orkbench is also 

easier. as the top and fi·ame arc carried independer 



trestles: and in the side aprons. centered on the 

of the aprons. Countersinks for the bolt heads are 

1 in diameter and 3/-t inch deep. 

7 I 16- inch auger or t,,·ist bit to bore bolt holes 

sh the posts and into the end grain or the trestles 

de aprons. I use a drill press to bore bolt holes in the 

and a hand-held electric drill for boring the bolt 

through the end gra in of the trestles and aprons. 

•rmision for anchoring the legs to the noor uses simi­

les for the frame ·s bolt and nut fasteners. 

i l-inch-diameter hole 2 inches deep in the center of 

;ide apron. Fit (don't glue) a 1-b,·-3-inch hard,mod 

in each hole. These large pegs secure the hem:· 

1 top in place. 

.ssemble the entire frame. Disassemble the frame and 

hand plane to chamfer the edges and the bottoms or 

>sts. Bolt the frame together. 

l /2-by-4-inch dowel holes through the posts and into 

td grain of the trestles and side aprons. Insert the 

y-+-1 /2-inch dowels. Do not glue. Chamfer the pro­

tg l /2 inch on each dowel. These do\\·els arc non­

ural: they simply pre,·ent the trestles and aprons from 

1g out of position. 

~KING THE BENCH ToP 

1g a plywood bench top is easier than using solid 

, bur there are some challenges and trade-ofls. 

•od is easy to find , more stable during nuctuations in 

:lity. and at the 3-inch thickness does not require stiff­

aprons between the front legs. The d01mside or 

ply,mod is that the bench-top surface and edges " ·ill 

> tough and resilient than if you'd used so lid " ·ood. 

dng a Plywood Bench Top 
·e to buy good quality plywood. The core material 
I be solid. \\'hire birch pl)>mod is probablY the best 

circular sa\\· or a table sa\\ to rip the plnmod sheet 

>ur sections. each just under 23-7/8 inches " ·ide. 
trim the bench top to final dimensions after the pk­

heets are glued together. 

eed a flat surface ror gluing the pieces ol' pln,·ood 

1er. Se,·e ral straight 2 by +s placed on edge on an 

tg tabletop will ,,·ork. If necessary, usc thin " ·edges to 

the 2-by-+s · top edges parallel. Sight across the top 

of the 2-by-+s. as if using a pair or \\·inding sticks. 

mmend gluing l\\"0 units of t\\·o sheets each, then 

· the resulting 1-1 /'2-inch-thick units together. Spread 

· glue owr one entire surface of t\\·o quarter sheets ol' 

od . .-\ toothed mastic spreader made for flooring 

Yes \\"Orks " ·ell for this. C sc as mam· clamps as , ·ou 

"[ around the perimeter of the glue job. l' SC \\"OOdcn 

cauls approximate!,· I 1'2 b,· I b>· '2 inches bet\H'Cn the 

clamp ja\\·s and the ph-"·ood. You can press do\\·n the cen­

ter or the glue sand\\·ich \\"ith hea,·y \\·eights or hold it 

dmm " ·ith sn·eral '2-t-inch-long '2 lw +s. 

Once mu \ ·e glued the plnmod into a single unit. trim the 

edges or the bench top. You maY \\"ant [0 plane or n:sa\\· 

the edges to slightlY smaller dimensions. ~ ly ply"·ood \\Ork­

bmch is '23 inches \\·ide and +6 inches long. Cse 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. 

I streng1hencd the edges or this ply\mod bench top by flood­

ing the surfitee " ·ith marine epoxy .. \Iter the epoxY cun·d. l 

finished the edges b,· sanding. The resulting epoxy- impreg­

nated oak and fir edges arc tough and substantial. 

Option: Making a 
Solid Hardwood Bench Top 
~l ost of m\· carlin \Hlrkbenches had oak or beech bench 

tops fi·om 1-1 1'2 to 3-1 1'2 inches thick. To make a solid 

" ·ood bench top H>u must han' air-dried hard\\·ood and 

the capabilit,· of jointing andthicknessing the planks. If 

possible. usc quartn-sa\H'd lumber. " ·hich is much more 

stable than flat or rifi-s<l\\Tdmaterial. \\"ood mon·ment 

fi·01n fluctuations in humidit\· can cause the bench top to 

\\·arp or en·n spl it apart. 

Cut the planks an inch or so longer than the trim length or 
the bench top. J oint and thickness the planks. Plank edges 

must be straight and square to the plank fitces. Glue the 

planks together. fi:Jllo"·ing instructions for gluing up scat 

blanks in Chapter H. You don ·t need do\\Tls or biscuits 

bet\\Ten the planks plain glue joints arc stronger than 

the original " ·ood. Do not run threaded steel rods through 

the edges or the tabletop. Bolted rods restrain \\"OOd mon'­

mcnt. causing the tabletop to \\·arp. 

FINISHING AND AnACHING THE 

BENCH TOP TO THE FRAME 
Finish the fi·ame " ·ith a penetrating oil or an oilh·arnish 

blend. finishes also su itable f{>r sol id plank bench tops. 

Phwood bench tops should be finished " ·ith something 

tougher and more resistant to bruising. such as SlTeral coats 

or matte urethane , ·a rnish .. \ppk the same finish to the 

l01,·cr side ol' the bench top. Don't fine sand the bench-top 

surfitcc. " ·hich \muld make it too slipperY for \\"Oodworking. 

Secure the bench top to the fi·amc using do\\·els set into 

holes in the upper side ol' the side aprons and the under­

side of the bench top. This is the same simple sYstem used 

to hold the bench tops or cxpcnsi\·e joiners. \\·orkbcnchcs 

made in s\\ itzerland and Gcrmam·. The single dO\\Tls at 

each end allo"· the bench top to expand and contract " ·ith 

changes in humidit\·. ~Im · ing the " ·orkbench is also much 

eas ier. as the top and fi·amc arc carried indcpcnclenth·. 

INSTALLING VISES 
~ loum a 'mod\\·orkcr"s bench , ·ise to one face ol' the \\"Ork­

bench. Bu>· a good qualit>· cast-iron , ·isc. or make one , ·our­

self (sec fig. 19.'2). The , ·isc should be 9 to I '2 inches "ide. 

" ·ith the main screw I inch in diameter or larger. Conn'n­

tional ,·iscs use two solid steel guide rods to keep the , ·isc 

faces in a lignment, these should a lso be at least I inch in 

diameter. Don't be impressed by the length of" the scrl'\\s 

and guide rods. You seldom need to open a bench , ·ise more 

than 5 or 6 inches .. \ quick release is hanch: but it ma\· 

break or \\Tar out long bei(Jre the other pans arc \\·orn . 

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 , ·iscs arc common!\- lag bolted to the bot­

tom of a " ·orkbcnch . I prckr to hang , ·iscs using bolts. 

" ·ith heads and flat " ·ashcrs set into countersunk holes in 

the bench top (fig. 19.'2). Cm-cr the holes " ·ith ITmm·able 

" ·oodcn plugs. You ma\· need to use thickness shims 

bct\\Tl'n the \·isc mounts and bottom of the bench top. 

\\"oodcn !inns ptT\"l"lll the cast -iron , ·isc ja"·s fium mar­

ring surfitccs of" " ·ood being held. The !inns should 

include caps that con-r the upper edges ol' the , ·ise jaw,. 

The simplest \\a\· to hold liners in place is to attach them 

to the , ·isc ja\\·s " ·ith \\·hitc or , ·clio\\· glue . \\'hen thn· need 

replacing. YOU can simpk knock them off the ja\\·s. since 

these glues are not intended for attaching \mod to metal. 

CONSTRUCTING A 

5HOP·MADE VISE 
I made the , ·isc in figure 19.3 more than ten n·ars ago as 

an experiment and to san· money. Since then. Tai\\ ancsc 

\·ises hmT become m·ailable that sell for about the COSt of 

the materials required to make the Yise I designed. The 

shop-made , ·ise is strong. docs " ·hat needs doing. and 

allords some sclt~pricle 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 . 

&AR ING FLA NGE 

(FREE OR CAN 

ROTATE WITH 

THE SCREW 

HANDL E) 

FIG. 19.4. A twin-screw vise with a float ing front jaw. Unlike most 
vises, t he bearing flange is not attached to the face of the front jaw. 

This homemade 1ise has seen _)'ears qf continuoU.I seruice. It's made u, 

>emt•. and slandmd componenll al'Oi!able .fiom plumbing and steel~ 

T he sc rew, fl anged nut, a nd reta iner are made by! 

m a nufacture rs a nd sold as a unit by \·arious tool su 

l\Iachine the wooden j a" ·s a nd support blocks frorn 

dry ha rdwood . H a\·e a plumbing shop cut and thn 

gu ide pipes. Purchase guide rods from a steel suppl 

o r a welding shop. The supplier can saw the olid s 
rods to leng th . 

The crit ica l bo r ings a re the holes in the outer jaw 

ho ld the steel guide rods. Screws dri\·e n through th1 

MATERIALS LIST: VISE 

NUDlber of Pieces 

2 

2 

2 

4 

4 

Descrip1 

Outer ja\1 

Inner jaw 

Support b 

Threaded 
f1anged m 
screw han1 

Solid steel 

Guide pip 

Pipe f1ang1 

\ Vood sere 
f1anged nu 

Hanger bo 

* Adjust width for th ickness of bench top and vise c 

** Adjust leng th fo r depth of complete unit. 
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JAW 
JAW 

; are made from any well-dried hardwood . 

_,...- BeAR ING FLANGE 

t" ( FREE OR CAN 

RarATE WITH 

THE SCREW 

HANDL E) 

ont jaw. Unlike most 
1e face of the front jaw. 

This homemade l'lse has seen _)'I'm> qf continuous se-wice. f(s made lt-ith an aane 

screu·. and standard component:, available from plumbing and j/eel jupplim. 

The sc rew, fl a nged nut, a nd retainer are made by severa l 

manufac turers a nd sold as a unit by \·arious tool suppliers. 

!\ lachine the wooden j aws a nd support blocks from a ny 
dry hardwood. H a\·e a plumbing shop cut and thread the 

guide pipes. Purchase guide rods from a steel suppl y house 
or a ,,·elding shop. The supplier can sa,,· the so lid steel 

rods to length. 

The critical borings are the holes in the outer j aws that 

hold the steel guide rods. crews dri\·en through the 

MATERIALS LIST: VISE 

Number of Pieces 

2 

Des cription 

Outer j aw 

Inner j a,,· 

Support blocks 

bottom of the outer j aws hold the guide rods in place. All 
other borings can be made slightly m·ersized. Align the 

guide pipes with their fl anges , ·e ry ca re ful~\-. 

The lower half of the inner j a,,· is glued to the forwa rd 

support block that has the fl a nged nut fo r the \·ise se re\\· 

mounted to its bac k side. 

H ang the \ 'ise from the bench top with bolts, simila r to the 

installation in figure 19.2. 

You can bore one or two 25/32-inch-diameter holes in the 

top of the outer j aw to hold 3/ +-inch-diameter bench dogs. 

The twin-sc rew, cha in-dri\·e \ ·ise that I use was made from 

a kit m·ailable from ma il-order tool suppliers. You can 

ma ke a simpler \·e rsion that may work just as well , 
a lthough yo u' ll have to tighten both sc rews se pa rately (fig. 

19.4). l\lake the sc rew holes through the outer j aw a little 

oversized so that you can turn one sc rew at a time without 

j a mming the j aw. 

For this version, the outer j aw fl oats on the two screws. 
(You pull it out a fter bac king ofT the sc re,,·s.) The j a,,· is 

closed by pressure from the inner fla nge on the ha ndles. 

Unlike com·emiona l \·ises, the ha ndle fl a nges also fl oat or 

rota te with the ha ndle. The fla nges are not a ttached to the 

face of the outer j aw. Ideall y, this vise would be made with 

large wooden sc rews. but machined steel sc rews will work. 

Specifications 

1-1 /2" X 6-1 /2 " X 

1 0", dry ha rdwood* 

l" X 6- 1/ 2" X 10", 
dry hardwood* 

1- 1 / 2" X 3-3/ +" X 

I 0". d ry ha rd,,·ood* 

Threaded sere\\· with matching 
fl anged nut. reta iner, a nd 
sc rew handle 

2 

2 

+ 

+ 

Solid steel guide rods 

Guide pipes 

Pipe flanges (for 1" inside dia pipe) 

\ \ 'ood screw for pipe fl a nges, 
fl a nged nut, retainer 

H anger bolts/ nuts, ,,·ashers 

* Adjust width for thickness of bench top and , ·ise casting. 

** Adjust length for depth of complete unit. 

I" dia x 11-3/+" long 

I" inside dia x 8" long 

I /2 " X 6-1 /2"** 
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~hop-ffiade Wood Kiln~ 

.I ''''d-drum kiln mn be mrllie in about an hour lt·ith tollljJonml.tji)l{nd around lh1' lt'OJk,fwjJ. Thl' heal defier/or htllt'l'l'll ihl' lamp and lt·ood mrk redirnl' mdianl 

hml thmughou/ the thrunbn: 

A 
consistent emphasis in this book has been on shap­

Ing 11·ood 11·hde 1l 1s green and assemblmg cha1r 

parts 11·hcn thn· han· dried to optimum moisture 

co ntents liJr their particular li.uKtious. You don't need a 

special kiln to produce the proper moisture content. Olten 

1·our 11·orkshop or home alreach- pr01·icks a suitable drYing 

em·ironment a rack abon· a ll "<ilcr heater. furnace. or 

ll"tlodston· mm· do the job. The ach-antage of a kiln is hm·­

ing a kno11·n heat source independent or o ther house hold 

o r shop functions. You can usc an incxpensin·. homemade 

kiln to speed up the dn·ing process. and to achien· consis­

tent resu lts throughout the seasons. 
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AN OIL-DRUM KILN 

In one kiln I'n· used. a .100-ll·att brooder lamp int ended 

l(n raising chicks supplied the heat. The kiln bock 11·as 

a lidless. 55-gallon steel drum laid sidt·ll·ays across tiHl 

smd10rses. 11·ith three large H' lllilation holes punched 

through the back end (the bottom or the drum). Chair 

rungs 11-crc set on a 11·ooden rack sn-eral inches abon· the 

heat lamp. 11·hich 1;1ced up11·ards. I quickh- learned that 

11·ithout a heat deflector betiH'l' ll the heat source and the 

parts being dried . green rungs Oil the bottom or the rack 

11·ould begin to char in ic-;s than an hour. 

FIG. 20.1. A simple kiln made of foil-backed polystyrene 
chairs 

A sleeping bag draped m·er the oil drum served a i 
tion and an adjustable fi·ont door. If the sleeping b 

blanket is r-emo1 eel. the kiln 11·on·t retain heat.) Ar 
pensin· on·n thermometer set on the II'OOd rack m< 
temperatures. 

The oi l-drum kiln senwl quite 11'('11 for se1·eral year. 

its rounded ceiling limited11·hat could be loaded in, 

and 0\ 'lTali USe of space 11·as ineiJicient. 

A POLYSTYRENE KILN 

You can also make a kiln fium l-inch-thick foil -bad 

polystyrene panels fig. :20.1 . Duct tape joins the pa 

hinges the door located at one end or the box, and 

the Olher end or the kiln closed . . \ porcelain lamp fi 
a nd a n ordinan· light bulb pr01·idc the heat. Tempe 



e lliood Kiln~ 

The heal dd/ec/or beill'een the lamp and znwd rark rnlirerl' radian/ 

OIL-DRUM KILN 
kiln rw used. a SOO-\I'a[[ brooder lamp intended 

>ing chicks supp lied the heat. The kiln body "as 

;s. SS-gallon steel drum laid sicle\\·ays across t\\·o 

rses. with three large n·ntilation holes punched 

·h the back end (th e bo ttom or the drum). Chair 
11·ere set on a 11·ooden rack senTal inches abO\ '(' tht· 

.mp. which filcecltqJII·arcls. I quickh- learned that 

It a heat clcOertor betiiTen the heat source and the 

>eing dried. green rungs on the bottom or the rack 

begin to char in less than an hour. 

1" X 14 " X 24 " 

FOIL-BACKED INSULATION 

DUCT TAPE 

HEAT 
DEFLECTOR 

1" X 24 " X 24 " 

FOIL-BACKED 

INSULATION BOARD 

1/ 2 " X 16 " 

STEEL ROD 

STANDARD LIGHT FIXTURE 

FIG. 20.1 . A simple kiln made of foil-backed polystyrene panels and duct tape-more than adequate for drying rungs of ladder-back 
chairs 

:\ slee ping bag draped onT the o il drum se1Ycd as insul a­

tion and an adjustable fi·ont door. (I f the sleep ing bag o r 

blanket is remo\'C·cl. th e kiln 1\·on 't retain hea t. ) :\n incx­

pensi,·c O\'t:'n thermometer se t on the " ·ood rack mo nitored 

temperatures. 

The o il-drum kiln se rn·cl q uite " ·ell for sc1·eral years. Sti ll. 

its rounded cei ling limited " ·hat cou ld be loaded inside. 

and m·era ll USC or space 11·as inefficient. 

A POLYSTYRENE KILN 
You can a lso make a kiln fi·om l-inch-thick foil-backed 

poh-st\Tene panels fig. :20. 1 ). Duct tape j o ins the panels. 

hinges th e door loca ted at one end or the box. and holds 

the other end or the kiln closed. :\ porcelain lamp fixture 

and an ordinarY light bulb prm·idc the heat. Temperature 

ca n be adjusted bY lca1·ing the door slighth- open and bY 

experimenting ,,·ith dillt'ITI1l 1\·anage light bulbs. The door 

must be kept pa nh- open to a llm1· moisture to escape fi ·01n 

the kiln. 

You must locate a metal deflector bct\\·een the heat source and 

the 1\·ood being dried. ~l ake a support for the de fl ector b1· 

punching senTal still' metal " ·ires through the kiln side \\·ails. 

THE COUNTRY WORKSHOPS KILN 

I built o ur current kiln " ·hen C: oumn · \ \ 'o rkshops cleciclecl 

to ofl'e r a course in making \\'incisor chairs. \\'e needed 

some thing that could quickly dry mam· \\'incisor bo\\·s a nd 

sp indles in one loading. The kiln is heated b1· a 3-foot-long 

7.50-1\·a tt baseboard heatn comTrted to operate at highe r 

temperatures than the standard unit (fig. :20.:2 . 
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PIVOT 

LATCH 

24 " X 39 " 

HINGED DOOR 

PROBE SHIELD 

3" SWIVEL 
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48" X 48 " 
LAMINATED 

SIDE PANEL 

WOOD GRILL 

SUPPORTED 

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. 

I use the kiln year-round to dry chair pans. tool handles. 

and occasional small batches of" lumber. ;\h ,,ifc·. Louise. 

uses it to dn· ,·egetables. herbs, and flmH·rs. I usualk keep 

the temperature at about 90 degrees. In ,,·inter. the excess 

heal helps to keep mY shop ,,·arm and pn·n·nts fi-eezing 

damage to glues, finishes. and \\"<Her stom·s. 

The kiln is constructed ,,·ith shop-mack sand,,·ich panels 

of 3/ +-inch-thick rigid foam surrounded b,· I I +-inch pk­

,,·ood . . \ simple fi·ame made fi·01n I b,· :Zs surrounds the 

foam panels and supports the ph·,mod skin. The dimen­

Sions :Z f(:et ,,·ide. + fi:·et long. and + !l-et high canw 

about as a best use of" the ply,,·ood and I(Jam panel sheets. 

but the size has prm·cd exce llent for dn·ing chai r pans. 

The panels arc scrc\\ed together. ,,·ith bull joints . .-\ t the 

bottom of each end. a 9-inch-,,·ide panel is scrt'\\Td in 

place to prm·ide necessarY rigidity . . \ metal heal deflector 
rests on the bouom rack. ,,·hich is made of" ,,·ood strips. 

The 39-inch-high doors arc secured ,,·ith conn·ntional. 

square bun hinges. Door latches consist of" a small steel 
strip that rotates on one roundhead scn·,,·. ,,·ith a notch 

that slips on·r a second scrc\\". 

In addition to a heat source, Llw kiln uses a sma ll C-fi·ame 

blm,·er mounted on top of" the roof: I turn on the blm,-cr 
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,,·hen the kiln is fi.dk loaded ,,·ith \\·et \\·ood or ,,·hen I \\·ant 

lO speed up dn ing ,,·ithout raising the temperature a bon· 

I :ZO degrees. Lsually I lca\"l' the blo,w·r off I lean· the 

doors slightlY ajar lor n·nting. a method that has \\orked so 
\\Til I \·e ne\·er needed a more elaborate s\·stem. 

Lsing a baseboard heater ,,·as more complicated than I had 

anticipated. Baseboard- heater thermostats arc desig1wdto be 

used \\·ithin a comrol range of" .JO to 90 degrees. and the 
,,·iring includes a sa!l-t\· shutofl" dn·icc should the temperature 

go higher I ,,·anted to be able to run the kiln at temperatures 

up to I +O degrees. :-\t a large commercial and industrial equ ip­

ment supplier I found a heat-limit control made lor forced-air 

fi.1rnaces that has a range of" .50 to :-100 degrees. ,,·ith a stop 

that can be set semipermanent!>· at lmH'r temperatures. The 

limit s\\·itch has special colllacts suitable lor use on lo\1·-\ultage 

circu its such as thermocouples and oil burners. 

. \ fi ·iend ,,·ho is an electrical engineer ,,·ired an inexpensiH' 

rei;,,· lxt\\Ten the baseboardlwater and the heat-limit con­

trol. Figure :20.3 sho\\·s the ,,·iring diagram that he used. 

You could build a similar kiln using the standard baseboard 

thermostat and an upper limit or 90 degrees. \ \ "ith the addi­

tion or a small filn, the kiln \\"OU id be quite cflicient. 

RELAY 

TliERMAL 
CONTROL 

LIMfT 
SWITCH 

,- ---1 
1 

BLK 
I I NC 1 
I 
1 WHT I 
L ____ J 

FIG. 20.3. Wiring diagram for the baseboard-heater woe 
a 115V circuit that consists of the relay coil and the limit 
(N.C.) of the temperature control; b, a 230V circuit that 
of the relay contacts (N.O.) and the baseboard-heater ct 

Note that the over-temperature control in the baseboan 
is disconnected and that the fan is a separate circuit but 
grounded to the green wire on the 230V plug. 

. I /i(l'lwod kiln jiu· drring ll "illlf,or ho;,·, . turning,. and >Pindles 
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HINGED DOOR 

WOOD GRILL 

SUPPORTED 

36 " BASEBOARD 
HEATER 

9" X 24 " 

LOWER 
END PANEL 

1 panel consists of a 3/4-by-1-1 / 2-inch frame , infilled with 
ted to both sides of the frame. 

he kiln is fully loaded 11·irh 11·et 11·ood or 1d1en I 11·ant 

·d up drying 11·ithout raising the temperature ab01·c 

grees. Csually I lem·e the blom~r off I lean· the 

;lightly ajar for 1·e ming. a method that has 11urked so 

·e ne1·er needed a more elaborate s1·stem. 

i baseboard hearer ,,·as more complicated than I had 

:ned. Baseboard- heater thermostats arc desig1H.'d to be 

ithin a COntrol range or 50 lO 90 degrees. and the 

includes a safety shutofr dn·ice should the temperature 

ter I 11·amed to be able to run the kiln at temperatures 

+O degrees . .-\t a large commercial and industrial equip­

lpplier I found a hear-limit control made for forced-air 

~S that has a range or 50 lO 300 degrees. 11·irh a slop 

n be set semipermanent!~- at lm1·er temperatures. The 

.itch has special contacts suitable for usc on lo11··nJitagc 

such as thermocouples and oil burners. 

d 11·ho is an electrical engineer ,,·ired an inexpensin­

::' tll·een the baseboard heater and the heat-limit con­

~ure :20.3 sh011·s the ,,·iring d iagram that he used. 

uld build a similar kiln using the standard basebtMrd 

IStat and an Upper limit or 9() degrees. \ \ 'ith the adeli­

a small fim. the kiln 11·ould be quite eflicient. 

RELA.Y 

HIERMAL 
CONTROL 

LIMIT 
SWITCH 

~--------- --..., 
I N.O. I 

I I 
~ BLK BLK I 
L.__ _ _ _J 

PLUG 
,----1 

~ B~: : 
I 
1 WHT I 
L ___ _ J 

FIG. 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.O.) 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 230V plug. 

.I f!lrwood kilnji1r drring II ind\()r hmn. /uming>. and >/Jindfr, 

To constamh· monitor the temperature. on one side or the 

kiln I pcrmancmh· moutHed a bi-metal dial thermometer 

that comes 11·ith a ,,·all-mounting adapter and a setTI\. fit­

ting f(Jr a piece or pipt· that protens tlw probe. The 

capped pipe is lilled 11·ith grease. 11·hich sctYe-; as a heal 

transfi: r medium. 

Racks in the kiln arc supported bY I I +-bY-2-1 /2-inch bolts 

that extend into the interior (fig. :20.+). These bolts can be fit­

ted to holes in the sick 11·alls at diflt-renl heights. The rcmm·­

ablc racks arc made or 3/ +-inch-square 11uoden strips. 

The interior surbce or the kiln is painted 11·ith aluminum 

enamel paint. 11·hich setYt's as a moisture barrier for the 

pln,·ood and heat reflector. 

~dfety dnd Homemdde Wood Kilm 
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-wa tt lamp in less than an hour.) 

Although commercial kiln opera tors 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. 
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H ~prin~-Pole Lathe 

. I ,hop-made j}()/e lathe wn be wed to /urn ladder-bark Ienon.\. orjor complete turning' o/ l l 'inrf.,on. 
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You can make all the turned pans of a post-an 

or \\ 'incisor chair 11·ith a spring-pole lathe, wh 

can also use to turn bO\ds and plates up to 8 

diameter. En·n if wu prcli.T shm·ing parts for po t 

rung chairs. \"OU still need an accurate 11·ay to mak 

\ \ 'ith a lathe You can produce cYlindrical tenons ol 

size. including tapers. Purchasing a po\\'ered lathe 

make tenons 11·ould be L'Xtrm·agant. but you can m 

poll' lathe f(Jr almost no expense .. \ set of basic tuJ 

tools need not be cos th-. 

. \ pole lathe is also an excelle nt tool for learning\\ 

turning. It is lo,,· po11Trecl and th e turning center 

drin· spurs if 1-ou don't usc the proper cutting te' 

the turning blank simph- comes to a stop. You won 

nastY digs into the ''uod. and there is little chance 

shattned turning stock 11·ill fh · loose at high speed. 

somt· turners simph- enjoy pumping on a pole lath, 

is a special challenge in shaping a piece of rough'' 

a unif (J rm. usdi.d object 11·ith basic cutt ing tools an' 
011·n eiiLTg\·. 

:\!though I do most of m1· turning 11·ork a t a motor-d 

lathe. I also enjoy demonstrating and using a traclitior 

lathe. ·!'he plans in this chapter arc for a lathe that I fi 
in 1977 . (. \ fl.-11 details in the plans rcOect improvemeJ 

incorporated in the lathe in the photographs.) This is 

of many 11·a\ ·s to make a pole lathe, a rather refmed v 

designed f(Jr long-term us\' in an indoor shop. The co 

tion is based on mortise-and-tenon joinery throughou 

. \J though m1· lathe is made fi·om air-dried red oak, yo 

usc almost any harchmod. and Ycllo11· pine is also app 

Feci fin· to adapt and mod if\·. ) (Ju ca n easily change t 

length. thickness. and \l"idth or the \·arious parts. 

t\ltnnatt' construction concepts. along 11·ith detailed 

tions on pole-lathe usc. arc included in .\ l ike Abbott' 

(;rfm I I oorlll·ork. l·o r a description of traditional turniJ 

spring-poll' and treadle lathes. I suggest readingjose1 

i\ loxon's 170:3 classic ho11·-to book . . \ledwnirk Emcist!. 
the Dorllilll' 1!/ ffanr{r I I ork1. no11· reprinted. 

NOTES ON CONSTRUCTION 

The too ls 1·ou'll need for making the lathe are 

• · Ltpc measure or f(Jlding rule 

• Combination square 

• R ip sa11· 

• Crosscut sa11· 

• Brace 11 ith #+. 6. H. I 0. I~ augers 

• :{/H-inch mortise chise l 

• .1/H-inch firmer chise l 

• l-inch paring chisel 

• H ammn and/ or mallet 



t~-Pole Lathe Y
OU can make all the turned parts of a post-and-rung 

or \\"incisor chair ,,·ith a spring-pole lathe. ,,·hich , ·ou 

can also usc to tum bm,·ls and plates up to R inches in 

diameter. En'n if You prdtT shm ing parts for post-and­

rung chairs. \·ou st ill need an accurate \\·m· to make ten ons. 

\\"ith a lathe you ca n produce cYlindrical tenons o f" an\· 

size. including tapers. Purchasing a pmHTcdlathc just to 

make tenons \\·ould be extrm·agant. but You can make a 

pole lathe for a lmost no expense . :\ set of" basic turning 
tools need not be costk 

.\ pole lathe is also an exce ll ent tool for learning \\"Ood 

turning. It is lo\\· pO\\Tred and the turning centers han' no 

ch·in· spurs if" you don't usc the proper cutting techniques. 

the turning blank simph- comes to a stop. You ,,·on't make 

nast\· digs into the ,,·ood. a nd there is little chance that 

shattered turning stock " ·ill fh· loose at high speed. :\ nd 

some turners simph- cnjm· pumping on a pole lathe. There 

is a special challenge in shap ing a piece of rough \\"OOd into 

a uniform. useful objen ,,·ith basic cutting tools a nd \"(lur 
m,·n cnerg\·. 

. \I though I do most or Ill\" turning \\"Ork at a motor-drin'n 

lathe. I also e1~m· demonstrating and using a traditional pole 

lathe. The plans in this chapter arc for a lathe that I first made 

in 1977 .. \ [t>,, details in the plans reflect imprm-cmcnts not 

incorporated in the lathe in the photographs.) This is just one 

of" many ,,·ays to make a pole lathe, a rather refined HTsion 

designed for long-tnm usc in <t n indoor shop. The construc­

tion is based on mortise-and-tenon joinerY throughout. 

. \I though m~· lathe is made fi·om air-dried red oak. you can 

use almost any harchmocl. and Yello"· pine is also appropriate. 

Feel fi·ee to adapt and modi!\: You can casih- change the 

length. thickness. and \\·idth of" the \·arious parts. 

. \l tcrnate construct ion concepts. along ,,-ith detailed instruc­

tions on pole-lathe usc. are included in .\l ike . \ bbott's book 

(;,Fell II oodzl'ork. I·or a description of" traditional turning ,,·ith 

spring-pole and treadle lathes. I suggest rcacling j oscph 

\ loxon 's I 703 classic ho\\"-tO book, . I /echa11id: l:\erri.11'.': ()!: 

the Doctri11e o/ f-la11r(r II ink1. no\\ reprinted. 

NOTES ON CONSTRUCTION 
The tools mu'll need l()r making the lathe arc 

• T ape measure o r l()lcling rule 

• Combination sq uare 

• Rip sa\\" 

• Crosscut sm,· 

• Brace ,,·ith #+. 6. R. I 0. 12 augers 

• :1/ R-inch mortise chisel 

• .1/R-inch firmer chisel 

• l-inch paring chisel 

• Hammer and / o r mallet 

Careful [a,·out and execution is required for mortise-and­

tenon joinen·. Csc a sharp pencil and an accurate tn· 

square. Before , ·ou begin. joint and surbce plane all com­

ponents. The shou lders of" the rectilinear tcnom must be 

squa re to the length of" the \\·ork stoc k. RipS<m· the tenon 

checks after crosscutting the shoulders. :-\fter sm,·ing. usc 

the paring ch ise l to fl atte n the tenon shou lders and cheeks. 

The ''-edge mortises at the ends of the rails arc I /2 inch 

,,·ide by 3 inches deep. These mortises shou ld be laid out 

and executed bdiJIT culli ng the shou ldered rail tenons that 

butt against the stiles. 

Secure the foot-end tenons of the head and tail stiles to the 

ket b,- I /2 -inch-diamctcr hard,,·ood dmH'ls. Standard #8 

( 1/2-inch) augers are actua lh- 33/6+ inch in diameter: this 

doesn't maller if you shan' your O\\·n do,,·els fi ·om rin·d 

hard,,·ood. Oflset the tenon do,,el holes I I 16 inch in fi·om 

the mort ise dmH·l holes. Do not usc machine-made hard­

,,·are-store do,,·els, ,,·hich tend to be ,,·eak and undersized. 

Poin t the do\\·el ends. The do,,·els ,,·ill bend as the\· are dri­

H'n through the oflset holes. ,,·hich pulls the ft>et tightly 

aga inst the shou lders of the stile tenons. This is a standard 

joinen· technique kno\\·n as dra,,· boring. 

Begin th e rectangu lar mortises bY scoring the 1m-out \\·ith a 

chisel. Cse a brace and auger bits to drill out th e center 

area. Bore li-om both sides of the mortise tm,·ard the ce nter 

or the stock. Cse ch isels to chop and pare to the laYOUt 

lim·s. \I onise ,,·a ils can be undercut so that the\· are 

sl ight~\- COnC<\H' instead of fl at. 

\\"hen m\· lathe ,,·as originallY built. both lt'et \\TIT of" equal 

length. I soon found that the head stile foot at the operator 

side of" the lathe extended ,,·here I ,,·amed to stand. so I 

sm,·cclmost of it ofL This ,,·ould not be a problem if you 

usc the lathe standing on your right foot ,,·hile pumping 

,,·ith \Our lef"i.. (.\ possible design improw·ment \\·ou ld be to 

construct the lathe ,,·ith l\\"0 mO\·able puppets. \\ 'ith this 

arrangement. the turning stock cou ld be centered on the 
rails. rather than ,,.01-ked fi·om one encl. Bo th stiles ,,·ould 

terminate just abO\T the rails. ) 

You 'II need to imprO\·ise turning centers for the tail puppet 

and head stock. On m\· lathe. the head-stock cemer is a +­

inch lag sen·,,·. \\·ith threads at the lead end ground ofl; then 

filed to form a cone. 'lou could also make the center fi·om an 

o\·crlength I /2-inch-cliamcter bolt. Grind off the end threads 

for about I inch . Then grind a +.5-degrec cone at the end. 

Secure the head-stock center ,,·ith \\ashcrs and a nut. 

Fo r the tail puppet. you need a spec ial center th at sCIT\\·s in 

and out to tighten turning blanks in place. I used a .5 / 8-

inch-diametcr coarse-threaded scre,,· (,,·ith sliding cross­

handle) sm·ecl fi·om a broken (:-clamp. For this , ·ariation. 

drill a 9 / I 6-inch-diametcr hole through the tail puppet. 

.\lodif\ the leading threads on the scre,,· to resemble a 

metal thread culling tap. Lse a triangular file to cut t\,·o 

grom·es cross ing th e threads. This makes the cullers. 

:\ Iso. reduce the diameter or the first k\\" rounds or 
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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 LIST: SPRING- POLE LATHE 

Spring Pole 

A springY sapling about 15 ket long 

Lathe Fran~e and Bed 

Head stile 

Tail stile 

H ead foot 

Tail foo t 

'2 Ra ils 

2-1 12" X 9-1 12" X -1-+-3 1 +" 

2-1 12" X 9-1 1'2" X 39-1 12" 

2-1 12" X .J-1 1'2" X '20" 

'2-! 1'2" X .'J-! 1'2" X '27" 

1-31 +" X .J-1 1'2" X +0" 

7 I 16" X l- 31 +" X 6" 

I 12" X 10" 

Tail Puppet Assembly 

Puppet 

\\"edge 

'2-J 1'2" X 5-1 1'2" X 18" 

1.)1 16" X 3-J I +" X H" 

Tool Rest Assembly 

Base I-l l +" X 5-! 1'2" X 12- 112" 

Cpright 

Rest 

l-31+" X '2-! 1'2" X 1'2-1/2" 

'2" X +-I I +" X I 0" 

I I I 16" X 2" X 9" 

l.'J I 16" X I-31H" X .)" 

Treadle 

piece 

piece 

1-1 12" X 1-3/ +" X .)2" 

1-1 1'2" X l-3 1 +" X 3'2" 

l-l l 2"x l<11+"x 16" 

Hardware 
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Tail puppet center 

H ead-stock center 

Steel rest strip 118" X 1-1 12" X 10" 

Scre\1·s to attach rest plate to tool rest and tool 
rest lO base. 

Lags or scre \1·s to attach lathe kct to shop floo r or 

a piece of pl~'mod. 

threads. Rub some paraflin across dw threads and begin 

cutting grom-es in dw SCIT\\" hole in dw tail puppel. The 

impro\·ised cutter is not paniculark dlicient. but ~ ·ou onl\· 

need to thread one hok. and it must match dw scrn1· !"rom 

the C-clamp. 

On mY lathe, the 1\"0od threads lor dw tail-puppet scn·,,· 

1\"lTe sometimes hard to turn. en'II using dw sliding 

"!"-handle. The solution ,,·as cutting a sa11· kerf li·om dw 

top ol" dw puppet i!llo the threaded hole. 1\hich not onk 

reduces the grip of the \Hlod around the scn·\\· but se iYes 

as an oil channel. 

The most complex component is the wol-rest assembk 

1\·hich is designed lo r flcxibilit\ · in its use. This wol ITSl can 

be mon·d am,,·here along dw rails and adjusted close to 

the ceiHers as a turning progresses. h can also be rotated 

lclr l~tce-p l ate turning. The upper ll"(.'dge could be elimi­

nall'd il" the upright is made 1\·ith sick checks that rest 

direnk on the base. 

. \ uach the wol rest to the base 11·ith three hdiY sciT\\·s. 

. \ steel strip is sCTL'\I·ed to the nTtical litce. The top of the 

stee l strip is I I 16 inch lmwT than the lathe centers. Sloued 

scrn1· holes in the steel strip \1·cndd allo,,· for adjustment ol" 

the tool-rest heighl. You ma\· \\·ant to raise the tool rest: 

this is a matter of personal prekrencc. 

T he treadle consists of three oak timbers mortised and 

tenoned together to form an '".-\" conligurat ion. T hree 31H­
inch-diameter dm1Tis hold the treadle tognher. One leg ol" 

the ·: \ " is extended past the apex to accept the dri\·ing 

cord. SenTal holes in the extended leg arc lor adjusting 

the turning action for stock ol" \·an·ing diameters. 

INSTALLATION 

Pole-lathe installations tend to be customized for e\"lT\" sit­

uation. Begin IJ\" selecting a suitable spring pole . .\l ike 

:\ bbott saYs that the ideal pole is a coppicc-grmm ash 

sapling. 1.) to 20 ft-et long. \l·ith a '2-1 1 '2-inch butt tapning 

to 1-1 I + inch at the tip. But almost am· springy sapling 

11ill 1\"0rk. l \1·as surprised to find that a I '2-foot tulip 

poplar sapling \1·orked ln·ll. tTen aficr it had thorough!\· 

dried. 

The spring pole requires t\\·o attachmclll points. Secure 

the butt ol" the sa pling either behind or in fi·ont of the 

lathe, ,,·ith a second attachment point sn·eral li.·et fi ·om the 

butl. r-. h· lathe's pole is secured behind the lathe using 

,,·oodcn brackets nailed just bclo11· the ceiling ol" the shop. 

In anothn situation, l pinned the butt of a pole about Ienir 

feet abon· the ground to a post outdoors. The pole passed 

through the upper portion of Ill\" shop \l·ind0\1·. 1\·ith the 

tip end comTnienth- terminating just a bon· the lathe. 

You can use other springs instead of a long sa pling. One 

traditional alternatin· is a 11·ooden bo"· mounted horizon­

talk a bon· the lathe centers. \ \"ith the driH· cord tied to 

the middle of the bm1· string. the bm1· llcxes as \·ou push 

Th1' tooll"fltandfoottreadlr. 11.1 .1rrnjiom in front 1!f the lathe. TI 
i.1 the wood 1tnj1 t/0\\llli!, the IIJi/il'r n:~;ht -hand comer. 

dmn1 on the treadle. In rece nt \·ears. pole-lathe tur 

han· learned th a t rubber bungee cords can be used 

huhe springs. Experimenl. and use " ·hat 11·ork . 

\ \ "ith any lathe. \·ibration must be minimal, so you 1 

auach the lathe and treadle to the fl oor. Long woO< 

(or lags) dri\·en through the lathe leet ,,·ork nicely. l 
strips ol" leather tackedlO the base of the treadle ar 
floor ll'i ll allm,· for some flexibilit\ · as you pump. Yo 

also set-c\\· the feet and treadle lOa sheet of plywoo 

1\·hich You stand on 11·hen operating the lathe. 

.\ n optional refinement in the installation is a butt r 

lean against as \·ou pump. This is a sha llow ledge at 

to a \\·all or other structure behind the lathe. A worl 

stationed behind the lathe co uld stT\"l' this purpose. 

rest can be hori zo ntal. or tilted. as shmm in Van VI 
etching. The Ttaner. in Chapter I. 

Complete the installation b1· t\·ing the clri\·e cord to 

spring and the treadle. \ ·arious kinds of cordage wiJ 
but most pole-lathe turners use ordinan· I 18-inch n 

cord. 11·hich is flexible. strong. and inexpensi\·e. 

USING A SPRING-POLE LATHE 
L"sing a pole lathe is easier and more efficient than' 

might guess. Because or its relatiH·h- I0\1" power, yo~ 
should practice ,,·ith straight. preferabh- green turnu 

stock. Fresh!\- cut tulip poplar and so li maple are pe: 

:\\·oid blanks that contain knots .. \ 12- to 15-inch bl; 

about '2 inches across is good for practicing. 

Proper!\· sharpened tools arc important. Due to the 

speed or a pole lathe. high-speed steel tools offer no 
particular ach-antage . 

L"sc a dra11·knik to straighten. sq uare up. and then 

the stock into an octagonal section. Indent center ho 
the ends 11·ith an <1\\l 



s. Rub some pa ra flin across the threads and begin 

; grom·es in the sere,,· hole in the tail puppe t. T he 

,i sed cutter is not particula rly dTicient. but you onk 

o thread one hole. a nd it must match the scn ·,,· li·01n 
clamp. 

r la the. the wood threads for the tail-puppet scn''' 
ometimes hard to turn , C\Tn using the sliding 

die. The solution ,,·as cutting a sm,· kerf' li·01n the 

the puppet into the threaded hole. ,,·hich not only 

:s the grip of the ,,·ood around the scn·"· but se1Yes 
) i] cha nnel. 

tost complex component is the tool-rest asse mbl , ·. 

is designed for fl exibility in its use. This tool res t can 

\·eel a nywhere a long the ra ils and aclj us ted close to 

nters as a turning progresses. It can a lso be ro tated 

e-pla te turning. The upper " -edge co uld be e limi-

if the upright is made " ·ith side cheeks that rest 

y on the base. 

1 the tool rest to the base " ·ith three heft\ · scre\\·s. 

I strip is scre\\·edto the \·ertical f~t ce. The lOp or the 

r ip is I I 16 inch lo" ·er tha n the lathe centers. Slo tted 

holes in the Steel Strip \\·ould a llo\1· for adjustment o f' 

)!-rest height. You may " ·ant to ra ise the tool rest: 

a matter of personal pref'crence. 

·eadle consists of three oak timbers mortised and 

:d together to form a n "Pl. ' configura tion . Three :-J/8-

iarne ter dowels hold the treadle together. One leg of' 

' is extended past the apex to accept the dri, ·ing 

3ewra l holes in the extended leg a rc fo r adjusting 
·ning ac tion for stock of , ·an ·ing diameters. 

FALLATION 
tthe insta lla tions tend to be customized fo r enTY sit­

. Begin by selec ting a suitable spring pole . .\I ike 

t says tha t the ideal pole is a coppice-grmm ash 

5· 15 to 20 fee t long, with a 2-1 /2-inch butt tapn ing 
I+ inch a t the tip. But a lmost am springy sapling 

)rk. I " ·as surprised to find that a 12-loot tulip 

apling worked " ·ell. ewn after it had tho roughh· 

>ring pole requires t\\·o attachment po ints. Secure 

tt of the sapling either behind or in l"ront o f" the 

l\·ith a second a ttachment point senTal li:e t fi ·01n the 

,fy la the's pole is secured behind the lathe using 

n b rac kets na iled j ust belo\1· the ceiling o r the shop. 

•ther situa tion, l pinned the buu o f" a pole a bout lt>Lir 

oo\·e the ground to a post outdoors. The pole passed 

·h the upper portion o f' mY shop " ·indow. " ·ith the 

l com·enienth- term inating just a bon · the la th e. 

m use o ther springs instead o f" a long sapling. One 

) na l a lterna tin· is a " ·ooden bo" · mounted horizo n­
)0\·e the lathe centers. \\"ith the drin· co rd tied to 

delle of the bo" · string. the bo" flex es as , ·o u push 

7 hr tool rest and }oat treadlr. a.1 .lfl'njiom injimzt of the lathe. The butt tnt 

i.1 the wood 1trijt cro.1.1ing thr nJI/H'r r(!!/tt-hand rornn: 

do" ·n on the treadle . In recent , ·cars. pole-lathe turners 

han· lea rned that rubber bungee co rds ca n be used fo r 

la th e springs. Experim ent. and use " ·hat " ·orks. 

\ \ "ith a nY la th e. , -ibratio n must be minimal. so you need to 

a ttac h the lathe a nd treadle to the fl oo r. Long " ·ood sc!T\\·s 

(o r lags) clri, ·e n th ro ugh the la the fee t \mrk nice !~ ·. T"·o 

strips o f' leather tac ked to the base of the treadle and the 

fl oor " ·ill a llm,· for some llexibilit\ as mu pump. Yo u ca n 

also SC I"t'\\" the feet a nd treadle tO a shee t or p ly\\ ood, 

" ·hich Yo u stand on " ·hen opera ting the lathe. 

.-\ n optional refinement in the insta llation is a butt rest to 

lea n against as \·ou pump. This is a sha llo" · ledge attac hed 

to a " ·a ll o r o ther structure behind the la the. :\ \\·o rkbench 
sta tioned behind the la the co uld sen-e this purpose . . \ butt 

rest can be ho rizo ntal. o r tilted. as sho" ·n in \ "an \ "liet's 
etching. T he Tuma. in Chapter I. 

C omplete the install a tion IJ,· t\·ing the drin· co rd to the 

spring and the treadle. \ "ario us kinds or cordage \\·ill \\"Ork. 

but most pole-lathe turners usc ordina rY I /8-inch nylon 

co rd. " ·hich is fl exible. stro ng. and inexpensi,·e. 

USING A SPRING-POLE LATHE 

L sing a po le la the is eas ier a nd more efTi c ient tha n , ·o u 

might guess . Beca use o f' its rclati, ·c l\- lo" · po" ·er. , -au 

should prac tice " ·ith stra ight. prdi.:rably green turning 

stoc k. Fresh~\- cut tul ip poplar and soft maple a rc pcrfi:-ct. 
:\, ·o id blanks tha t conta in kno ts . . \ 12- to 15-inch blank 

about 2 inches across is good fo r prac ticing. 

Properh- sharpened too ls a rc important. Due to the slo" · 

speed o f' a pole la the. high-speed stee l tools ofli: r no 
pa rticular ach-a ntagc. 

L'se a dra\\·knifi: to stra ighten. square up. a nd then shaH' 

th e stock into a n oc tago na l section . Indent center holes a t 
the ends " ·ith an md. 

Fix the turning blank bet\H'Cn the la the centers. The d ri,·e 

cord should d rop nTtically to the right o f' the tool res t. Pass 

the cord in fi·ont o f" the billet (on the near or tool-rest side of 
the lathe). \\.indthe cord t\\·ice around the billet. Ra ise the 

treadle to a comfortable pumping height , then tie the cord 

around the end o f" the extension. For s afety, always 

wear eye protection when working at any lathe. 

Tn· the pumping ac tion by itself for a few minutes. Press 

the treadle using a n lTCn rhythm. bet\\·een o ne and t\\·o 

beats per second. Begin cutting " ·ith a ro ughing go uge. 

Hold the tool handle a t a lo" · angle. Gradua lly lo" ·e r the 
be, ·e l to\\·a rd the rec iproca ting 1\"00d. The first cuts "ill be 

tenta ti\·e as yo u cut in to the une, ·en turning blank. Yo u 

rna \· " ·ant to rc tic the length of the dri, ·e cord to acUust the 
pumping action. 

Cutting al"·ays occurs as , ·o u press do\\·n on the treadl e. 

lmmediatc l\- after each cut , lift the cutting end or the 

roughing go uge slightly by lo\\·e ring the end o f the ha nd le. 

\ \ ·ork tomtrd den · loping a rhnhmic. pulsing act io n. " ·here 

You engage the too l with each clomm·a rd pump. fo llo" -ed 
by a slight retrea t o f' the cutte r as the bla nk IT\Trses a nd 

the treadle returns to its starting position . 

As turning progresses. a nd the bla nk becomes round . you 

should stop to reloca te the tool rest as close as possible to 

the turned cylinder. Once you haw the act ion " ·orking 

properl y. you 'II be shm·ing noocl lclike strips o fr the cylinder. 

Because the drin· co rd \\Ta ps a ro und the stock tha t \ "O U ·re 
turning. , ·ou'llnced to stop cutting befo re turning the fa r 

end of the stock. Yo u can mo\·e the drin· co rd a nd tool 

rest to ne\1· loca tio ns. but most pole-la the turners prefer to 

re, ·erse the turning stock. lea, ·ing the tool rest in place. 

Bac k orr the SC I"(' \\ " on the ta il puppet. a nd then slip the 

bla nk out fi ·om the looped dri,·e cord. Turn the blank end 

fo r end. then " ·ind t\\·o loops o f" driw cord a round it. 

There's no need to untie the dri, ·e co rd at the end o f' the 

treadle extension. 

. \ s you practice. fo lio" · the sta ndard rules fo r spindle turn­

ing. The ben·! o f' th e roughing gouge sho uld rub aga inst 

the stoc k. " ·ith the cutting angle kept as low as poss ible. 
Turn fi·om large dia meters to sma ll diameters, so tha t you 

a re al" aYs cutting in to ascending fib er. Pos ition the tool 

rest as close as possible to the wrning stoc k. 

\ \ "hen \ "O U hm·e turned an e\·en cylinder. you can smooth 

and refin e the surfitce " ·ith a " ·ide ske" · chise l. If' th e ske" · 
point bites into the wood, the turning just comes to a stop, 

" ·ith much less damage or risk tha n , ·ou " ·ould experience 

using a po" ·erccl la th e. 

Once you're comfo rt able " ·ith the pumping/ pulsing 
action . , ·ou can begin turning ladder-bac k rung tenons or 

ba mboo \\"incisor legs. Remember that sized tenons must 

be turned fro m dn· " ·ood . 
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De~i~nin~ a Chair 

l riu mn do 101111' dr,(!;!ling during the firort" o/ ron,trurting a dwi1: f-lat dm,·tf, an· ta{1rd to a J J'inrilor am1 holl' to nfJt'l'iml'llt ;,·ith 1f111ring.fiu· 'fiillllll'l. 

A !though you can make a custom chair lor a particular 
person's usc. most chairs IHTd to snYe \\·hocn'r hap­
pens to sit in them. and human bodies come in man\' 

shapes and sizes. You also need to consider the cha ir 's 
intended use. 

\\'hen l design a nn1· chair or modi!\· an existing pattern. 
I like to test it lor a ,,·hile. l \ ·c learned that first impres­
sions regarding chair comfort do not al\\·ays hold up. :\ 
chair that l'ccls line ,,·hen 1·ou first sit clo"·n or lor snTral 
minutes may IC.:el much less comf(mable alicr lil'tccn min­
utes or an hour. For instance. l tested Ill\' Im,·-back stick 
\\'incisor ,,·ith the add-on hand pieces lor scn-ral months at 
our famik dining table. Eark on. l detected an area on the 
seat that ,,·oulcl begin to press on 1111· bottom alier about 
liliccn minutes. The back crest looked line and 11·as com­
fortable as long as l \\·as onk s ligh t!~ · in contact \\·ith the 
back bo\1·. But \\·hen l relaxed into the backrest. the upper 
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edge cut into 1111· back. The chair 1n·nt back into the shop. 
l sl i,e;htk recontourecl the bottom and rounded the back 
nest on the upper fi·01n edge. eliminating a handsome 
crisp arris in fil\ur of' comi(Jrt. 

T he amount of' contouring of' a saclcllecl seat makes a sign iii­
cant dilkrmce in comlort . . \ dee ph- saddled \\'incisor seat 
ma1· look spectacular but can cause discomfort if' I'OU han· to 
sit in it lor 1·crY long. Researchers ,,·ho st uck seat ing han· 
learned that it ·s important to be able to mo1·e around in a 
seat. and sha llol\'l'r contours alkl\\· more bod1· mon·ment. 

Olien. chair seats slope do,,·n,,·ard tm,·arcl the back. On 
\\ 'incisors. it's important to distinguish betiiTCn plank 
slope. 11·hich is easik measutTcl and used during construc­
tion. and contour slope. the clipping shape of' the holl0\1' 
saddle. The sitter experiences the contoured slope. a 
design ll-aturc the cha irmaker needs to take into account. 

The amount of slope is a matter of personal prefere 
and ,,·hat \'<Ju.re doing ,,·hik -;itting in a chair. For i· 
around and socializing. a litir amount of slope (with 
hack of the scat :l / + to 1-1 / 2 inches lo11Tr than the 
cou ld be comi(Jrtable and acceptable ,,·hen you are; 
alk leaning back. ,,·ith 1uur torso supported by the c 
back. \\'hen 11 orking at a cksk. t·specialk if drawing 
\ITiting. \'OU olicn lean onT \'OLII' \\·ork; the back sup 
isn't a litctor until 1·ou lean back and relax. In this cc 
the best scat ma1· han· no ·dope. or en·n slope slight! 
to\\·ard the li·011l. :\egatin· -;eat -;lope puts 1·our feet f 
tht· floor. and \'<HI tend to -;it -;traight. For dining, a c 
"ith a It Tel q·at or \'l'l'\ . slight ·dope is appropriate. 1 
much slope on a dining or oflin· chair puts abnorm< 
stress on your lmnT back ,,·hen 1·ou arc not actually 
ing into the backrest. 

St·at height is ;tlso a consiclnat ion. :\l y ne11·ly finishec 
Lnglis h-stde double-hoop \\ 'incisor replaced the low­
stick \\ 'incisor in 1111· testing station at our dining tab!( 
seat or this chair is about 1-1 / 2 inches higher than u 
stick \\'incisor. The seat -;urfitet' \\·as line. but for sever 
,,.tTks tm· fl-ct didn't seem to contact the floor proper 
:\o\1· that I' m ust·cl to this height. it kcls comfortable. 
CO\'lTed that I like sitting higher in relationship to the 
of the dining table. that Ill\' arms. \ITists. and hands f 
better. 1\ ·e also f(nmd that a higher scat requires a rot 
edge at the scat li'Ont. 

You can tn· out clifli.·tTnt seat heights and scat slopes· 
out cutting up the legs or a chair. Pl acing boards or n 
zines Oil the floor in fiulll or the scat \\·ill aii0\1' you tc 
out ho\1· a chair II'Ottlcl !l-ei if it ,,.nT lo11Tred. Shims' 
lw placed under the chair legs to ll''it f(Jr seat slope, b; 
slouch. and modifications in scat height. 

In a ll chairs. the backrest shouldi(Jrm an obtuse slouc 
angle in relationship to the scat. Slouch the backrest 
lwtii'Cl'll B and 1.) degrees. depending on the chair's 
intenclecl use. 

Chair-kg length . rakt·. and splaY angles determine tht 
height and scat slope or a chair. in addition to the em 
ncning tasks of resisting rocking and of supporting ac 
st·att·d person's \\·eight. 

\ 'nnacular stick \\'incisors do not f(JIIO\,. any particul: 
rules regarding leg rake and spi<11 angles. Some prim 
chairs haH' legs " ·ith considerable rake. but no splay, 
\·icc \'l'I'Sa. Leg angles or English \\'incisors are deter­
mined partl1· ill· the thinness of the elm scat. \\'hen tl 
n'tller area is saddled. the legs must be positioned fai 
close to the corners or the plank. \\·here there is enou 
thickness f(Jr adcquatch- deep mortises. The front le~ 
English \\ 'incisors can l)l' li1irh- close to HTtical. If thf 
11·as much rake or splm·. the angled legs ,,·ould becom 
obstacles around othn pieces of rurniture. The best 
. \ mnican \\ 'incisors arc knm1 n I{H· dramatic leg angle 
combining a li1ir amount or rake and spi<11·. Because t 
scat planks or .\ merican \\ 'incisors an· thicker than th 



• a I 1/ndwr arm b01c to e~perimmtll·ith 1/Hltingjin •f!ind/t,. 

: ut into my back. The chair \\Till back into the shop. 

tth- recontourecl the bottom and rounded the back 

)n the upper front edge. eliminating a hanclsonw 

3.rris in fm·or of comfort . 

mount of contouring of a sadcUcd scat makes a signili­

lifTerence in comfort. :\ deeply saclcllecl \\ 'incisor scat 

)Ok spectacular but can cause cliscomlon if , ·ou han· to 

t for 1·ery long. Researchers 11·ho stuck seat ing han· 

·d that it's important to be able to mo1·c around in a 

.nd shallo11·er contours allo11· more bock mon·mntt. 

. chair seats slope cloii·Im·ard to11·arcl the back. On 

;ors. it's importalll to distinguish bet11-cen plank 

which is easilY measured and used during construc­

md contour slope. the dipping shape of the hollc)ll· 

·. The sitter experiences the contoured slope. a 

1 feature the chairmaker needs to take into account. 

The amount or slope is a matter or personal prcfi.•tTIICL' 

and ,,-hat 1ou'rc doing ,,·hile sitting in a chair. hJr sitting 

around and socializing. a litir amount or slope ,,·ith the 

back or the scat :)/-+ to 1-1 /'2 inches loll·cr than the li·ont 

could be comli:Jrtabk and acceptab le 11·hen , -o u arc actu­

alk leaning back. 11·ith ~ -our torso supported b1· the chair 

back. \\"hen ll·ot-king at a desk. cspccialh if dra11 ing or 

IITiting. , -o u olicn lean onT 1-our 11·o rk: the back support 

isn't a fitctor until H)U lean back and relax. In this case. 

the best seat ma1· halT no slope. or l'H'n slope slightk 

toll·arcl the front. :\cgatiiT st·at slope puts IULn· kct flat on 

the floor. and YOU tend to sit straight. For dining. a chair 

11 ith a leH·I scat or , .n,· slight slope is appropriate. Too 

much slope on a dining or oflicc chair puts abnormal 

stress on HJLII' lmnT back 11·hcn 1-ou arc not actuall1 lean-. . . 

ing into the backrest. 

St·;tt height is also a consideration . :\ ll ne11·h- linishccl 

English-style double-hoop \\'incisor rcplaceclthc lo11·-back 

stick \\ 'incisor in m1· wsting station at our dining table. T he 

scat or this chair is about 1-1 /'2 inches higher than the 

stick \\'incisor. The scat surliHT 11·as line. but liJr Sl'HTal 

IHTks mY kct didn't st·cm to contact the floor propcrk 

:\o11· that I' m used to this height. it li.Tis comfi:mabk. I clis­

conTecl that I like sitting higher in relationship to the top 

of the dining table. that Ill\ . arms. IITists. and hands 1(.-d 

better. 1\ ·c also lounclthat a highn seat requires a roundn 

edge at the scat li·ont. 

You can tn· out clill(·t-cnt scat heights and seat slopes ll·ith­

out cutting up the legs of <t chair. Placing boards or maga­

zines 011 the floor in ii·ont of the St'al 11·ill allo11· \'OU lO lind 

out ho11· a chair II'Otdd li:e l if it liTre lo11Trecl. Shims can 

be placed under the chair kgs to test lor seat slope. back 

slouch. anclmoclilications in seat height. 

In all chairs. the backrest should f(Jrm an obtuse slouch 

angle in relationship to the scat. Slouch the backrest 

bctiiTen H and 1.) degrees. depending on the ch;tir's 

intcnclccl usc. 

Chair-leg length. rake. and splay angles determine the 

height and scat slope or a chair. in addition to the cngi­

ncning tasks or resisting rocking and or supporting a 

seated person's 11·eight. 

\ 'nnacular stick \\'incisors do not li:JIIo11· anY particular 

ruks regarding leg rake and spla1· angles. Some primitin· 

chairs h;11·c legs 11·ith considerable rake. but no splm·. and 

,·icc 1nsa. Leg angles or English \\ 'incisors arc deter­

mined partk b,- the thinness or the elm seal. \\ 'hen the 

tTilltT area is saddled. the legs must be positioned litirk 

close to the corners or the plank. 11·herc there is enough 

thickness for aclcquatck deep mortises. The front legs or 

English \\'incisors can be li1irk close to 1-crtical. If there 

11·as much rake or spla1·. the angled legs 11·oulcl become 

obstacles around other pieces of furniture. The best 

. \ mnican \\ 'incisors arc kn01n1 li:Jr dramatic kg angles 

combining a fitir amount of rake and spla1·. Because the 

scat planks or .\ nll'rican \\"incisors arc thicker than their 

English countnparts. kg tt·notis can be mortised closn to 

the centl'l' parts of the seaL 

. \ !though one seldom looks at a chair li·0111 static -;ide or 

li·olll 1·ie11·s in real lili.·. these pcrspectin·s arc useful in cli-;­

cussing and 1mrking 11·ith leg. bo11·. and spindle angles. 

C:hairmakns commonly specil\· resultant boring angles 

beginning at l)() degrees. so that a ben·! gauge can bt· set 

using angles on t•ithn sick or plumb . .\l easun·ments or leg 

rake angles (l i·01n tiH' sick , .it·11· should be taken li·0111 the 

seat. not the lloor. Because the seat usual!~- slopt·s. it i, not 

par<tllel lO the lloor . . \ I though the rake or fi·om and rear 

legs can be the same. chairmakcrs often rake the rear kgs 

senTal degrees more than the li-OIH legs: this helps to pre­

n·nt a chair from tipping 1Jack11·arcls. Ha1·ing less rake at the 

li'Oill legs also makes a chair more mam·unTablc. cspecialll­

aroundtable legs andnearb1· people. II' , -ou increase the 

scat slope of an existing ch;tir IJ1· shortening the rear legs. 

till' dkctin· rake ol' li·ont and rear legs rl'latin· to the lloor 

changes: li·ont legs angle l~trthn li:Jrll·arcl appearing to hal'l' 

more rake . 11·hilc rear legs get closn to plumb. 

Leg spla,· the angle to the sicks is mostll- a matter of 

pnsonal taste .. \ \\'incisor 11·ith considerable l(m· and ali kg 

rake looks <111-kll·arcl if thne is not a litir amount of sick 

spla~ - also. 

USING WIRE-LEG MODEL CHAIRS 

TO APPROXIMATE LEG ANGLES 
\\'hilc IITiting this book. I (()llnclmYsclf 11·anung to ITI 'Isc 

some of the leg angles that l'n· been using on \\'incisor chairs 

for the last ten years. I 11·atlled liunt legs to han· a bit less rake 

and spla1: and I ll'<lllled rear legs to rake back more than I 

had been doing. I also " ·anted the leg angles of ml' \\'incisors 

to retain a ((·cling ol' dramatic llare. Dra11·ing ii·olll and side 

1·ie11·s 11·as a first step. But it's almost impossible to get a !(·cling 

of ho11· these angled legs lmulcllook on a real chair li·0111 a 

clra11·ing. I necclecl a practical 11 ·a~ · to cxperinwnt 11·ith leg 

angles ll"ithout producing a lot or strange chairs. 

1/a/(,m/r lt·irr mrHfd, !fUitk!r nuu!t and rar Ull'jirljr!r nprrimmting lt'ilh 

tht lr:!!. angle• or I l .i/1(/l(!r elwin. 
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The method I dn·eloped uses simple . half~scale model 
stools that consist of a scat plank and f()Ur \\·ire legs. I sa \\· 
the seat planks to scale fi-om :V+-inch-thick sc rap boards 
and shape them to approximate the intended chair. For 
legs I liSl' straightened pil'Cl'S or coat-hanger \\·ire I / H­
inch steel rod II"Ould 11·ork better I insert the leg ,,·ires in 
angled holes in the model scat planks that approximate the 
position of the leg holes in the rull-sizt· chairs. 

\\'ith the model in an upright position. its legs contacting a 
,,·ork table. I experiment ,,·ith difkrent leg angles b1· bend­
ing the ,,·ire. and ,,·ith difl(: rent lengths bY substituting 
,,·ires or simply cutting bits o fl' the ends of some ,,·ires. I 
f~1ctor in the slope of the seat plank at the same time. 
Once the legs and scat slope look right. I turn the model 
upside dmm and hold a flat plastic protractor against the 
,,·ire legs to record sighting lines. resultant angles. fi·ont 
splm· angles. and side rake angles it's much easier than 
taking angles ofl' a real chair. I r there arc difl'erences in the 
,,·ire angles of left and right legs. I make fi.trther adjust­
ments o r se ttle on an an·rage. 

Rerord angll'l on j)([jlfl' lajJed acro.11 the hoi/om of' the modd 1ffll. ,,·ith ajlal 
jJro/mclor jJo,ilioned agai!l.lla 1,·ire l1:!!, a/the ajJjJrojJriale ([lt.\. l ine. the 
re,ullanlangltjin lht rmr l1:!!. ;, 18 rl1grt1''· 

1\·e learned that specific angles are less important than 
matching up pairs of fi ·ont and rear legs. 11·hich should be 
s1·mmetrical ,,·hen 1·ie1H' d fi·om fi·ont or rear and in align­
ment 11·hen 1·in1ed fi·01n the side. I dra11· the sighting lines 
and make notations on a piece or scrap paper taped to the 
bottom of the model seat. This al!m,·s me to ckTelop dif~ 
fcrent sets of angles using the same half~size model. 

DRAWING A CHAIR 
Scale fi·ont-. side-. and top-1·ie1,· dr;m·ings allo11· mu to 
experiment 11·ith 1·arious proportions and angles before 
committing time to making a nn1· chair. I also drm1· \·aria­
tions of details. such as turning patterns or hand ends or 
arm bo11·s. 
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I made the original chair projections and turning dr;\1\·ings 
f() r this book using standard drafting techniques that I 
learned in junior high school in the midfifties .. \ fi.lfl Sl'l o r 
quarter-scale dr;m·ings usualk fits on I +-by-! 7 -inch dra\\·­
ing paper. Common dra\\·ing tools include 

• 20-bi·-2G-inch dra\\ ing board 

• I +-b1·-l 7 -inch translucent paper 

• Tracing paper 

• T-square 

• 30-60 triangle 

• .\ djustable triangle 

• .\ rchitect's sca le 

• Ordinan· H B .. ) and . 7 mechanica l lead pencils 

• 180-ckgrTe clear plastic protractor ( half~dcgrec 

increments) 

• I I +-inch masking tape 

• Straight-leg di1·iders 

• Plastic circle templates 

• Soh stick eraser 

• Eraser shield 

D r;l\\·ings for a nel,. chair often begin by taking tracings 
li·01n dra,,·ings or specifications or an existing chair. For 
fi ·ont-1·in1 angles. hold a protractor or sliding bn·el gauge 
parallel to the li·ont or the chair. regardless of the com­
pound angle that the part rna\' take. You ca n find sighting 
and rcsultalll angles fi·orn existing chairs bY dra11·ing on a 
piece or ca rdboard folded or taped on'r the chair seat. 
Suspend a plumb line in fi ·ont of' \ 'Olll' line or sight. Circle 
around the chair until the part 1·ou are sighting is in line 
,,·irh the p lumb line. \ 'isualil- project this line across the 
chair scat to locate the sighting point. Connect a line fi·01n 
the part to the sighting point. Fi nd the resultant angle bY 
setting a protractor or bnTI gauge on the sighting line and 
against the part. 

I usual11· begin dra11·ings ,,·irh fi ·ont and side , ·ic11·s. I lind 
the locations of most details f(Jr the plan , ·ic11· fi·om the 
fi ·ont and side 1·ie1,·s .. \ s the plan 1·ie,,. comes together. I 
often make changes in the fi ·ont and side 1·ie11·s. I use 
straight-leg di1·iders to transkr measurements ,,·hennTr a 
straight projection isn't possible. 

T he fi"Ont , ·in,· or the scat is the most diflicult part or a 
chair drm1·ing. :-\ straight-On fi·ont l 'iCI\' or a SCat that 
slopes dmm at the back ,,·ill include details of' the bottom 
or the scat. The scat's upper surf;1ce is obscured b1· the 
slope . You can a1·oid this bY dra11·ing the sca t dcadln·el: 
seat slope is then accounted f()r b1 angling the f1oor line 
uphill tm,·ard the rear legs. The sloped floor line takes 

getting LN·d to. Either conn·tnion ,,·ill ,,·ork; neitJ 
L'ntirek adequate. 

:\' t' \1 designs ca ll f(n thoughtfi.d consideration and 
L'I 'LT poss ible. mock-ups. Dra11 ings arc not foolprc 
original dr;\1\ing or the IOI\'-back stick \\'incisor w 

on crest and hand piL'LTs shm1Td the sticks in an< 
mnll l hat looked fine in fi ·ont and side 1·iews. But 
dimensions. the sticks looked like a bunch of reeli 
drunks. as I discm·ned 11·hen I arranged st raight v 
place to check the spacing. \\'ith some experiment 
I dl'l ·l'iopcd a •ilick spac ing pattern tha t looked gOo 
am ptT'iiWct in· . 

How To UsE THE TABLES 
\\ 'ith basic drafting \'OU can npcriment ll'ith varic 

and spla1 angles and 1ou can project sighting line~ 
the plan 1·ie11. But 1·ou cannot rotate the drawing, 
,,·otdd need to fell· finding tT 'itdtant angles, ll'hich < 
f(Jr boring compound angles .. \ not her limita tion o 
ings is that error creeps in due to thickness of pen, 
inaccura ll' placcnH'Ill or protractor,. and so on- t 

hunran hnor. These minute errors ca n accumulat 
ing to an unacceptable degree of' inaccuracy in tht 
construnion of' a chair. 

You can locate sighting· litH'S on the scat plan of a 
b1· using rake and spb11 angles taken fi·om side anc 
l 'iL'I\ ·s. T he sighting angle is l(>rrned bct\\'een the si, 
line and a line that t'OllllLTls the fi ·o tH legs or the b 
app.l . The tables that lc)II0\1 allo,,· mu to determ 

expcrimcnt 11·irh 1·arious sighting angles and result 
boring angles ,,·ith mathematical accuracy. ightir 

resu ltant angles halT been rounded to a single dec 
point. In practice. You em round ofr to one-degre« 
hall~ckgree units. 

You can also usc the tables to lind sighting and resu 
angles f(Jr spindles relatin· to a chair seat or a flat a 

In both tables. rake and spbtl· angles arc ah,·ays gi~ 
rl'iationship to a tJO-dcp;rtT angle. hx example, a r; 
angle or 1.) dcgnTS could he intcrprl'led as 75 deg 
minus I .) or I 0.) degrees 90 plus 1.) . You must vi! 
the chair's geometn· to determine if' an angle is act 
obtuse. It's also important to rTmember that the e; 

arc taken fi ·01n a flat planL· on the chair (usually tht 
not l he floor. 

T he .. ' Lrble of' Sighting .\ ngks" conTs rake and sp 
angles bet ,,·n·n () and :10 degrees. The rake and spl 
angles can be taken fi ·om an L'Xi'iting chair. a drawu 
\'Our imaginal ion . You mu'il U'il' the proper rake an 
axis on this table. Sighting angle' arc al\\·ays in rela 
a conntTling line that is perpendicular to the centei 



e the original cha ir projections and turning dra\1 ings 

book using standard drafting techniques that I 

d in junior high school in the midfifiies .. \ full set of 

tr-scale drawings usually fits on 1-t-by-1 7 -inch clr;m·­

per. Common drm,·ing tools include 

• 20-by-26-inch drawing board 

• 1-t-by-1 7 -inch translucent paper 

• Tracing paper 

• T-square 

• 30-60 triangle 

• Adjustable triangle 

• Architect ·s scale 

• Ordinary HB .5 and . 7 mechanical lead pencils 

• 180-degree clear plastic protractor (hall~clcgrce 

increments) 

• I I -+-inch masking tape 

• traight-leg diYiders 

• Plastic circle templates 

• oft stick eraser 

• Eraser shield 

1ngs for a new chair often begin bY taking tracings 

irawings or spec ifications of an e:-;is ting chair. For 

r'iew angles, hold a protractor or sliding blTel gauge 

eJ tO the front of the chair. regardless of the com-

[ angle that the part may take. You can lind sighting 

:sultant angles from e:-;isting chairs by dra11·ing on a 

of cardboard folded or taped OHT the chair scar. 

nd a plumb line in front of 1·our line of sight. Circle 

d the chair until the part you are sighting is in line 

he plumb line. Visually project this line across the 

;eat to locate the sight ing point. Connect a line li·om 

rt to the sighting point. find the resultalll angle b1· 

; a protractor or be1·el gauge on the sighting line and 

;t the pan. 

Jly begin dra,,·ings ,,·ith front and side 1·in1·s. I lind 

:ations of most derails for the plan 1·in,· from the 

mel side l·ie11·s. As the plan 1·ie11· comes together. I 

make changes in the front and side , ·in,·s. I use 

u -leg clil·iders to transfer measurements 1dwnnTr a 

1t projection isn't possible. 

·ont l·ie\\· or the seat is the most diflicult part or a 

dra\\·ing. A straight-on li-OJH 1·ie\\· of a scat that 

dmm at the back 11·ill include details of the bottom 

seat. The sear's upper surface is obseurcd b1· the 

You can a1·oid this b1· drm,·ing the scat dead len·!: 

ope is then accounted for by angling the lloor line 

to\\·ard the rear legs. The slopecllloor line takes 

getting used to. Either conn·tllion 11·ill \\·ork: neither is 

t•tnirch- adequate. 

:\n,· clesigns ca ll li>r thoughtful consideration and. 11 hcn­

e\·t-r possible. mock-ups. Dr;m·ings arc not I(JolprooL \ h · 

origina l clr;m·ing of the lm1-back st ick \\.inciso r ,,·ith add­

on crest and hand pieces shmH·d the sticks in an <HTangc­

ment that looked fine in li·01ll and side ,·ie11·s. But in three 

climt·nsions. the sticks looked like a bunch of reeling 

drunks. as I cliscon-red 11·hen [ arranged straight ,,·ires in 

place to check the spacing. \\.ith some c:-;perimentation. 

l dcn·lopcd a stick spacing pattern that looked good lium 

am· pcrspcctt\T. 

How To UsE THE TABLES 
\\"it h basic clraliing 1·ou ca n c:-;pnimcnt 11·ith 1·arious rake 

and spla1· angles and lUll can project sighting litws onto 

the plan 1·ic11·. But You c;tnnot rot<ttc the clr;m·ing. as 1·ou 

1\"0tdcl need to li:>r finding resultant angles. ,,·hich arc ust·cl 

li>r boring compound angles . . \ nothcr limitation of clr;m·­

ings is that error net·ps in clue tO thickness of pencil litH•s. 

inaccurate placement of protractors. and so on the 

human l~tctor. These minute errors can accumulate. lead­

ing to an unacceptable degree of inaccuran· in the actual 

construction of a chair. 

You can locate sighting litu·s on the st·a t plan of a \ \ "inciso r 

b1· using rake and spla1· angles taken li·01n side ami li·01ll 

1 in1s. The sighting angle is l(mm·cl bctiHTil the sighti ng 

line and a line that connects the fi·ont legs or the hack legs 

app.l . The tables that li>llm,· allm1· 1·ou to determine or 

e:-;perimclll 11·ith 1·arious sighting angles and resultant 

boring angles 11 ith matlwmatical accuran·. Sighting and 

resultant angles han· been rounded to a single decimal 

point. In practice. 1·ou can round olr to one-degree or 

hall~degrce units. 

You ca n also usc the tables to lind sighting and resu ltant 

angles ltJr spindles rclatin· to a chair scat or a flat arm IJm,·. 

In both tables. rake ami spla1· angles are a[,,-a,·s gin·n in 

relationship to a ~lO-clegnT angle. For e:-;ample. a rake 

angle of l.J degrees could be imcrprctcd as 7.) clegTlTS 90 

minus 1.) or I 0.) clegnTs ~)() plus 1.) . You must 1·isualizc 

tht· chair's gcomet t"l" to determine if an angle is acute or 

obtuse. It's also important to remember that these angles 

arc taken ll·om a llat plane on the cha ir usualh- the scat. 

not the lloor. 

The .. Table of Sigh ting .\ ngles .. cm·t-rs rake and sp la1· 

angles bctiHTn 0 and :~0 degrees. The rake and spbtl· 

angles can be taken lium an existing cha ir. a dr;l\\·ing. or 

1-our imagination. You must use the proper rake and splaY 

axis on this table. Sighting angles arc ah,-a,·s in relation to 

<l COillllTting line that is perpendicular to the ccntLT line of 

A 
AXIS LINE 

LINE 

B 

CENTER 

A PP.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 o tt the l~tct that all chairs arc bilatcralh­

sl·mmctrictl . 

The ·•' Ltble of Resu ltant .\ ngles .. prm·icles the actual tilt 

angle of a boring (leg o r sp indle). Resu ltant angles arc 

ah,·ays used in conjunnion ,,·ith sighting lim·s. This table is 

s1·n11nctrical: either axis can lw used I(Jr rake or spla>·· 

To use the charts: 

Step 1. Find the sighting line. The sighti ng line i, cldined 

in terms of an angle relatin· to a line connening both 

liunt posts or both rear posts. Examples: \\"hen rake is I :Z 
degrees and sp la1· is 7 degrees. the sighting line is :~0 

degrees li·01n the connening line. If rake and spla1· arc 

equal. the sighting lint· is ah,-a,·s -t.) degrees li·01n the con­

nening line. 

Step 2. Find the resultant sighting angle. The resultant 

sighting angle is measured from ~)() degrees ,,·hen the leg is 

1·ic11Td perpendicular to the sighting line. Example:. \ lee; 

that is pcrli: nh- plumb has a sighting angle of() degrees. 

29 1 



o·c;c; t"9<; lfL~· z;·(i~· 9·0~1 I 09 Of: 

6"£<; £ c;c; L ·<1~· z:·g~· ~r6~-1·1 ~l 6Z 

3·c;c; nc; 9 ~-~-1 L ~-<rw: 1 ·o<J gz 
9·1 c; o·r:c; ~ .. t~· 6 ~-~· ~ .. L ~-o 6~-a 
f'Ot; 8'1t; n~-H'E· f: 9t; 6-L~-9Z 

1'6t c;·o~· o·~.~-~n:~· ~-~·~· L ·9~· ~z 

8'Lt c.·6t co~· f;·z;~· 6 f;t; ~-<;~· H 

1'9t 6 Lt t'Gt 0 I<; <rz;~; z:·1-~· f:Z 

o·s-t c; 9t ln!t <rGt 1.·1 c; 6·z:c; zz 
<;"f;t o·c;t c;·<lt I ·st H 6t ~··1 ~· I Z 

o·c;t nt ll't;t 9 9t nlt lro~-oz 
i'Ot 6'1t n:t OSt C<Jt t'Ht 6I 

8'81> (,'Ot fl' I 1-u:t 0 ~-t L .,lt BI 

I'Ll> t;'8£ o·ot ~r I 1-EU 0 ~·t L. I 

·HI> 8'9£ z:·gf; H'Gf: tIt c:Tt 9I 

9'!>£ 6'tE t<Jf: 6·n: c;·()f; z:·lt ~I 

Cll> o·r,r, 1-'H 6 ~-~; ~ .. L£ (: 61: ti 

C6G o·1r. t·z:f: H'EE t ~·r. 1·n: £I 

L'L(; 0'6(: r.·m: C If: 0f:E H'tE ZI 

cc;c; 69(: 1HZ: t60 6·m; t'Z:f: II 

9'£(; ct(, g~·z; I !.0 ~·gz: ()'(H; OI 

t·1c; t u s-·rz: nz: o·<Jz: t !.I. 6 

(';'61 1'0(, 1'1 {, {,'(;(; j-(;(; ct(, g 

6'91 L'LI 9'HI ~l'61 CO(; 6'10 L. 

9'tl f:'c;l 1'91 OLI 6'LI ()'(il 9 

c;·c;1 8'(.1 c;·r:l f:tl I'S'I 091 ~ 

8'6 ~;·o1 6·01 n1 1·01 6·01 t 

t'L 8'L I.'H CH 06 C6 f: 

n c;·c; n s·~· 1 ·9 c;·9 z 

n n 
o·o o·o 
zz IZ 

C{, 

00 

oz 

6'(; 

00 

6I 

J JU!J B 01 J.\11Bj,1J ,1j.'illiP 

tte~ 

n: 
()'0 

BI 

f:·f: 

()'() 

L.I 
"ljml AE(dS 

0 

a1atrn 
a>[E.J 

<n:<l 1·~·9 9·99 z:·wl H'69 1-' I L 0 EL CtL f:'<JL o·HL C6L t'l8 I £8 8 t8 ~ .. 98 r.·88 o·o6 Of: 

~l'W z:·t9 g·c;9 t'!.9 ()'69 COL t 0L I tL 8 ~-L <;"LL £ 6L 0'18 8'08 ~l't8 t'9B (, 88 o·o6 6Z 

Cl 9 r:·f:9 6't<J c; 99 (: B9 6 69 Cl L tEL z;·<;L (J'U B'BL COB nB t't8 (: 9B I 88 o·o6 gz 
<J'()<J 1:·09 6'£9 <n·9 i 'L<J 1'69 6'0L Lz:L ~rtL ~ .. <JL E'BL E 08 0 Z:H 1'1-8 I 9B o·8B o·o6 a 
~ .. 6~· z:·l 9 6'09 Ct9 ~ .. 99 E B9 I OL 0 Z:L 6·f:L 6·~·L B U 8'6L H IB 6'EH 6 t;8 0'88 o·o6 9Z 

i'W: 1'09 6'19 LE9 n·9 tL9 £'69 6'1L z;·f:L 0SL f.LL t'6L <;'IH <n;8 C<;B 6'L8 0'06 ~z 

l.'L ~-o·6~· 8'09 9 (.9 ~ .. t<J Pl9 t'B9 t OL t; 0L <rtL C9L 6 8L I'IB 1:·1:8 c;·<;8 8 L8 0 06 H 

09<; u~· 96<; c;·19 n:<J H'9 t'L9 ~ .. 69 CIL 6'U 19L t'HL <J'OH o·E8 1;·c;3 9 LB 0'06 f:Z 

~rts· t·9~· r:·Bc; £'09 f:'l.<J r:·t<J t 99 9'B9 H OL l'tL t't;L H U z;·oB <)'(.8 1·c;3 t;'l8 o·o6 ZZ 

(:~;<; 1·c;~· o·L~· o·6c; O'I<J n;g r.c;g <J'L9 6'69 E'U CtL 6LL C6L (.'(:B Bt8 t'L8 o·o6 IZ 

H I~-9T<;; ~rc;<; 9· L ~-C6~-6'19 0 t9 <;'99 6'89 t·l L 6'r.L t;;·9L niL 8'18 c;·t8 f.'L8 o·o6 OZ 

z;·o<; I (;<; I t<;; nJc; E·s~· <)'()<) 6'(.9 Ec;9 H. L9 t'OL o·sL Ct;L t;;·BL f. I 8 z;·t8 I'L8 0 06 6I 

<J'Ht ~ .. Ot; t;'(.<; <rt<; fl'9<; l'li<; <;'! 9 0 t<J 9 99 1:'69 I'(,L 6'tL 6' LL 8'08 6'£8 6'98 0 06 HI 

H'91-8 8t B'O<; 6'(.<; 0 <;~· <J'L ~-0 09 ~1'69 1:·<;;9 1'89 0·1 L 0 tL I'LL 1: OH <;'£8 C98 0'06 L. I 

()'<;t 6'9t 0 6t z.·1 t; n;<; G·c;c; t'8t; 1·1 9 6·1:9 fl'99 6'69 O'SL £ 9L 9 6L I '£8 c;·93 0'06 9I 

I U O'<;t I Lt £:·6t 9·1 ~-0 t~· C9<; t·6c; r.·w H'9 9 89 6'1 L t't;L 6'BL g·z;B £'9B o·o6 ~I 

0·1 t 6 (.t o·c;t z;· Lt ~)'(it 1·z;~· Ctt; 9· L <; 9 09 HVJ I L9 COL S'tL I'BL o·z;8 0'98 0'06 ti 

8'8f: COl-H 0t lE't iLt 6 lit nc; ~ .. <;;~-CH~-(J'(,<J t; t;9 (.'69 I EL z;· LL t'IB Ct;8 o·o6 £I 

~ .. % tHE tOt <)'(,t OSt 9 Lt £:·oc; n;~· ~ .. 9~· ()'(J<J LE<J 9 L<J H'l L I'<JL COH ~:·c;g 0 06 ZI 

l'tf: ll'<Jf: 6·Lr. I'Ot tl.t o·c;t 8'Lt B·oc; n~· u~· 919 B'<;9 z;·oL 6tL H6L 6'tH 006 II 

'l' I 1: 1:·1:1; r·~·r: t' n: CGE (, 0t 0 <;t I Ht 1-·1 <; I ~·c; z;·6c; 9'£9 t'H9 tEL H'8L s·t8 o·o6 OI 

li HI. <J'OE t'(.E ~ .. tf: C9E 0'6E 6 It 0 <;t t Ht z;·z;~· t'C)t; 1·19 0'99 C I L ~r LL LEB o·o6 6 

1'90 C L6 t'6(, 1:·1 E t;'f:f; 6'<;E 9 BE 9'1 t 0 <;j-li.Ht n~· I Bt; n;<J ~ .. 69 o·9L 6'0H 0 06 g 

(:~;(; 9 t0 (,'<)(, 0 H0 o·m; r:·z;r. 6'tE 8 L£ 1'1 t lEi J-'(it ~ .. tt; £: 09 6'99 I tL 6'1 H o·o6 L. 

1·00 1-·1 0 6'(;(, ~-t0 1:·90 t·Bz; B OE 9 ££ H'9E <rot o·c;J-0 o~· 1-·9c; n;g 9 I L 9 08 0 06 9 

0 L I I HI E 6 I HOC. t U z;·tz; t'll(; 6'80 6'1 1: c;·<;£; B'6E 0 t;t t'l ~-1·6~-I.'B9 C8L 0 06 ~ 

Lf: I ~rt I C<; I 6'91 0 HI 8'6 I ~l' I(, HT0 c;·91. C60 ~l'EE 9'BE (J'<;t !'$;~· <;'£9 o·9L 0 06 t 

1-·o I 1'1 I 6'11 H 0 I 6'E I 1'~·1 9 91 r.·s I <; 00 n;z; <; 9(. 6'0E 6'91: rr~·t 1:·9<; 9 IL o·o6 f: 

(i'<J t·!. o·8 9'H f:'li z:·o I 0'11 t 0 I (l't I 6 ~-I t'H I 810 ~ .. 9(, L ·£:E 0 <;t t S9 0 06 Z 

n: 
()'() 

9I 

n: 
()'0 

~I 

Ot 

o·o 

ti 

1: t 

o·o 

£I 

ct 

()() 

ZI 

I'C 

()'() 

II 

n 
o·o 

OI 

E<J 

00 

6 

I' L 

o·o 

g 

I'H 

o·o 

L. 

t6 

()'0 

9 

E'l I lrt I t 8 I <J'C)(, 0 t;t o·o6 I 

o·o 

~ 

()'() 

t 

()'() 

f: 

o·o 

z 
00 

I 0 
"JjUll AEJdS 

0 

SJsocl ~-wq BunJauuoJ JUI] 1~ .10 SJSOcl JUO.~J BlltJJauuoJ aut] c 01 ,J.\IW],Jl -1JBUP 

sa1.auv .3up.q.3!s JO a1q-e.r 

"JjUll 

">[".1 



£6Z 

o·~t 

~n:t 

9"6t 

t" It 

0·ot 

6 ~![; 

9 LS 

f:·9s 

o·~~: 

9"f:f: 

6"6\: 

!l"OS 

t"G6 

6"[6 

PJ6 

6"t6 

t"S6 

!l"l6 

6"06 

9"81 

()"L I 

n·1 

Lf:l 

0 61 

s·oi 

~1"8 

6"9 

6 ~ 

~E 

Cl 

o·o 

0£ 

6 9t 

0 ~t 

8St 

9"Z:t 

s·It 

I"Ot 

HHf: 

t·u: 

1"9\: 

Ctf: 

f;·f;f; 

8"1!: 

t·m; 

6"HZ: 

ta 

8 ~-6 

z; tz: 

~)"(;(; 

o·Iz: 
!:"()I 

~l"L I 

5·~1 

6 tl 

~·z; I 

COl 

0"6 

6"L 

p: 

9£ 

8"1 

o·o 

6l 

t'Lt 

Z:"9t 

o·~·i 

3·u-

~ Z:t 

f:·It 

6"6E 

9"Hf: 

6"Lf: 

HSf: 

t·H: 

()"Z:f: 

t"IE 

()()(; 

f; 8Z: 

C~lZ: 

,-~·z: 

n:z: 
8" I z; 

!"()(: 

f:·HI 

9 ~l I 

H"tl 

()f:J 

0"11 

f:G 

~·· L 

<r~· 

H"E 

61 

()"() 

sz 

~l"Ht 

J·.Lt 

Z:"9t 

ln·t 

L ·n 

~··z:t 

!"It 

H Gf: 

t"Hf: 

0 Lf; 

n·s 
l"tS 

~--6!: 

()"Jf: 

t liZ: 

ca 
1"96 

t tz: 

~)"(:(: 

6"06 

1"61 

r·L I 

t"£1 

~--~;I 

CJ I 

CG 

H L 

('T ) -

6"E 

oz: 

()"() 

Ll 

H"6t 

CHi-

~ Lt 

E"9J-

OSt 

L"EJ-

n:t 

0 It 

9"6£ 

Z: HE 

C9E 

6"~f: 

LSS 

I Z:f: 

~OS 

H"H6 

JL(: 

s·~z: 

~-£6 

CJZ: 

6"61 

(l"H I 

1"91 

J"tl 

z:·z:J 

0"01 

Z:"H 

1"9 

Jj­

()"Z: 

o·o 

9l 

I I~ 

6"6j-

C8t 

~ Lt 

£"9J-

0 ~t 

LH 

s·z:J-

6.0J-

~ 6S 

0 8S 

J-"9S 

()"t£ 

E EE 

91 E 

6 ()(: 

!"HZ: 

s·gz: 

~ tz: 

~)"(:6 

coz: 
8"HI 

H"91 

H"J-1 

C(:J 

9"01 

~H 

J-9 

s·J-

1"6 

o·o 

~l 

t"Z:~ 

(:"J ~-

J·o~· 

G"Ht 

9LJ-

E 9t 

0 ~-j-

9H 

(:(;j-

H OJ-

s·Gs 

CH: 

J"<H: 

~-tf: 

H 01: 

O"Jf: 

z:·6z: 

j-L(: 

nz: 

~n:6 

~l" I z; 

9 61 

~--L I 

J-'~ I 

r.·f; I 

I II 

6H 

C9 

~·t 

6'6 

o·o 
tl 

n;~-

<rz;~-

j-"J ~-

(:"()~' 

()"()j-

CLJ-

j-"l)j-

(Et 

~n:J­

,.z:J-

~)"()j-

0"6!: 

J-. Lf: 

H·~·~; 

()"f·f: 

f:·z:f: 

vm: 
~-·Hz: 

<)"9(: 

~)j-(: 

~)" z; z; 

~-oz: 

E"HI 

J"l)J 

()"f:J 

~l" I I 

t"G 

()"L 

Ct 

n 
()"() 

£l 

0 ~~-

G·s~-

H·-c (,_ 

~r I~ 

j-"()~ 

J"()j-

HLt 

t"9t 

0 ~-j-

~Ti­

()"(;j-

t"OJ­

H"HE 

I LE 

Y~S 

ns 

L ·1 E 

C66 

ca 
nz: 

~n:z: 

j-"JZ: 

(;"61 

6"91 

~H-1 

6"61 

H"6 

J-·L 

6"t 

n 
o·o 

ll 

j-l)(_" 

E ~~ 

z:·t~ 

0 £(_" 

8 I~ 

~-o~ 

(:"()t 

6 Lt 

~9t 

lHt 

nJ­

G.tt 

(:"()j­

~ 8E 

H9E 

6"1-E 

o·ss 

Otf: 

(J"6(: 

6"96 

CH 

t"66 

1"06 

CLI 

E ~I 

8"61 

s·o1 

H"L 

z;·~ 

~1"6 

o·o 

IZ 

H L~-

C9C: 

9 ~~ 

~-j-~ 

u:~ 

0 z;~ 

co~ 

t"6t 

(J"Hi-

~"C)j­

O'~j-

n:t 

H'lt 

O"()j-

z:·Hf: 

j-<)£ 

ti-E 

t"Z:f: 

Ulf: 

I HZ: 

H"~Z: 

~-EZ: 

I IZ: 

9HI 

I'll 

n:t 

6'01 

Z:H 

cc 

n 
o·o 
Ol 

6 6~· 

6"H~-

I L~-

6 ~-~-

H·t~-

~n;~-

c-c ,, (,_ 

o·t~ 

9"6t 

I "Hi-

9"9J-

o·~-i 

u:t 
<rtt 

H"(if; 

G. Lf: 

(j"~·~: 

HTf: 

L"l E 

j-"(i(: 

I"LZ: 

L·I-Z: 

z;z;z; 

l)"()J 

(J"L I 

E'tl 

~--I I 

CH 

H·~-

6"0 

()"() 

61 

s1sod )j-WCJ .llllllJJuuoJ Juq B JO s1sod JUO.IJ BUIJ.).HIUOJ ,)UII B 01 .1.\IlBj-).1 .1jBlll~ 

saJ.3uv .3upq.3!s JO a1q~~ 

9"09 

9 6~-

~l"H~ 

~-L~-

f; 9~ 

I ~-~-

G·s~-

~n:~-

6 I~ 

H"6J-

6 Hi-

C9t 

0 ~-t 

s·st 

t"Jj-

~--6£ 

~--L£ 

J-·~-s 

n:s 

(j"()f; 

~--H6 

()"90 

n:z: 

coz: 

6 L I 

,.~, 

I Z:l 

(, 6 

1"9 

n 

00 

BI 

J"Z:9 

1"19 

I 09 

()"6(_" 

6·L~ 

C9~ 

~-~~ 

z:·t~ 

6 (,~ 

~--, ~ 

00~ 

t"8t 

C9t 

o·~-t 

n:t 
(,"It 

z:·6s 

I LS 

H"H 

j-(,f; 

lHlE 

j-L(, 

L ·t-z: 

6"1(, 

0 61 

0"91 

6(,1 

C6 

~-~) 

n: 

00 

LI 
.. 1aU1' AEJds 

0£ 

6l 

sz 
Ll 

9l 

~l 

tl 

£l 

ll 

IZ 

Ol 

61 

BI 

LI 

91 

~~ 

ti 

£I 

ZI 

II 

01 

6 

g 

L 

9 

~ 

" £ 

l 

I 

0 

"'a'"' 
">f".l 

'l"£9 1·~·9 9 99 z:·89 8"69 J-"J L O'£L CtL 

'l"z:<l Z: i-9 H·~-9 t"L9 0"69 COL t·GL l"tL 

CJ 9 E"£9 6"t9 ~·99 z:·89 6"69 CJ L t'£L 

9 09 f:·z;<J 6"£9 9·~9 t'L9 1"69 6"0L L'6L 

~ 6~-z:·19 6"09 L "J-9 ~·99 £"89 I"OL 0"6L 

i H~-I Wl 6"19 L"S9 ~-~9 J-"L9 £"69 6'1 L 

0· L ~ o 6~-H"09 9"69 n9 t"99 t'89 t'OL 

()'<)~-u~· ~l"6~ ~·19 H9 t"£9 t"L9 c;·59 

~rg· Pl~ s 8~ s·o9 £"69 r.·t9 t'99 9'89 

Gf:~ 1·~-~-o·L ~ o·6~ 0"19 1"£9 £'£9 9"L9 

frt~ ~ns 9·c;~ 9·L~ C6C: 5·19 6't9 c:·99 

0·o~· 1·0~ t·t~ z.·gc; s·8c: 9·09 6"69 £"£9 

9 8t ~-0£ <;"(.<; 9"tC: 8"9<; 1"6<; c.;·19 O't9 

H 9J-H"HJ-8·o~ 5·0c: z.·c;c.; 9·L c: o·o9 9·09 

() <.;t 6"9J-()"6t (."I<.; n;c.; 6"<.;<.; t'8<.; 1'19 

I"St (Ei I"Lt S'6J-9·1 <; o·tc.; L"9C: t"6£ 

(fit 60J-o·c:t Z.Lt 9'6t I"(';<; ct<; 9'L£ 

8 Hf: COl-H"Z:J-o·~t t"LJ-6"6t 9"6~ c;·c;c; 

~--9!: J-"Hf: t·ot 9"Gt o·c:J-9'Lt s·oc; £'££ 

J"tf: ()()f; 6"LE I"Ot t"Gt o·c:t 8"Lt !roc; 

9 If: U:E s·~-E t"LS C6S (."(.t OSt 1"8t 

6 80 9 m: t"C~E c:·ts C9£ 6"6£ 5·1 t o·c;-v 

I 9Z: CLZ: HZ: s·t £ <.;"t£ 6"C:£ 9"8£ 9'1t 

nz: 9 1-z: 0·~l0 o·8z. o·o£ £"6£ ns 8-L£ 

I OZ: i ·1 Z: 6'66 c:·tz. £"9(, t·az. 8"0£ 9'££ 

(J"L I I .HI U) I !l"OZ. t"ll G"t6 t"96 6'80 

Cf:l 'l"i-1 CC:I 6"91 Z.81 8"61 9"16 8'£0 

t"OI Ill 6"11 8"Z.J 6"£1 IC:J 9'91 £'81 

6~l i"L o·H 98 s·6 z.·ot 0"11 t"01 

~·s n; o·i-s·t ct 1·c.; C<.; £"9 

oo oo o·o o·o oo o·o o·o o·o 
====I 

91 ~~ ti £1 ZI II 01 6 

SJSOd )\JBCJ ~UIJ)dUUOJ dll!j E 

sa1.3~ 



Table of Resultant Angles 
usc either axis i(Jr rake or splaY 

rake/splay 
0 2 3 

:l.O 

4 

1.0 

Ll 

5 6 

294 

0 

1 

0.0 

1.0 

1.0 

1.-t 

~.0 

:u 

.). 0 li.O 

.i. l ti.l 

7 

7.0 

7.1 

8 

B.O 

H. I 

9 10 11 12 13 14 15 16 

9.0 I 0.0 11.0 I ~.0 I :l.O 1-t.O l .i.O lli.O 

9.1 10.0 11.0 I ~.0 I TO 1-t.O l .i.O lli.O 

2 ~.0 ~.2 ~.B :Ui L.l .i.-t ti. :1 7. :1 B.~ 'l.~ I 0.~ II.~ I~-~ I :l.J 1-t.l l.i.l lti . l 

3 TO :1.~ :Ui 1.~ .i.O .i.B ti. 7 7.1i ILl 'l .. i I 0.-t II. f I ~. :1 I :l.:l 1-+.:1 1.1. :1 I li. :1 

4 Hl -+.1 L.l .i.O .i.li li.-+ 7 .~ B.O B:'l 'l.B I 0. 7 I I. 7 I ~.li I :Ui I L.-l l.i .. i I li. I 

5 .l.O .i.l .i. f .i.B ld 7.1 7.H lUi 'U 10. :1 11.1 1~.0 l~.'l J:1.'l 1-LB 1.1.7 lli.7 

6 ti.O li.l li.:l !i.7 7.~ 7.B H .. i 'l.~ 10.0 IO.B ll.li l~ .. i l:l. :1 11.~ l .i. l lli.l 17.0 

7 7.0 7.1 7. :1 7.ti B.O B.ti 'l.~ 'l.'l IO.Ii 11.:1 1~.1 l~.<l 1:1.B 11.7 l.i .. i lid 17.:1 

8 B.O B.l B.~ ILl H.~l 'H 10.0 lll.!i II.~ 12.0 12.7 IT.i 11. :1 l.i.l lli.O l!i.B 17.7 

9 ~l.O 'l.l 9.2 'l .. i ~l.B 10. :1 IO.B I U 1~.0 12.1i J:U ILl I Ul l.i.li lti .. i 17.:1 Ill. I 

10 lll.O 10.0 10.2 lll.l 10.7 11.1 ll.ti 12.1 1~.7 I:U 1-t.O 11.7 l.i.f IIi.~ 17.0 17.B !lUi 

11 11.0 11.0 11.2 IU 11.7 12.0 l~ .. i 12.'l IT .i ILl 1-1-.7 l.i.l lli. l lli.B 17 .. ) IB. :1 l'l.l 

12 12.0 120 1~.2 12.:1 l~.!i l~.'l I:U l:l.H I L:1 1-t.H l.i.-t lli.l Iii./ 17.f IH.I lll.'l l'l.li 

13 l:l.O I :l.O I :l.l I :l.:l J:l.li I :1.9 I 1.~ I U l.i.l l.i.li lti.~ l!i.H 17. f I B. l I H.H I 'l .. i ~0.~ 

14 I LO 1-t.O I 1.1 I U I l. .i I LB l.i.l l.i .. i I li.O I li .. i 17.0 17 .. -l I B.l I H.B I 'l.-t ~ll.l ~ll.ll 

15 l.i.O l.i.O l .i. l 1.1.:1 1.-l .. i l.i.7 lli. l l!i.l lli.B 17. :1 17.B llU IB.~l l'l .. i ~ll.l ~O.B ~1.1 

16 l!i.O lli.O IIi.! lti.:l lid lti.7 17.0 17.:1 17 .7 IB. I IB.!i l'l.l l'l.li ~IU :20.H ~U ~~.1 

17 17.0 17.0 17 . 1 17.~ 17.1 17.ti 17.'l lB.~ llUi i'l.O 19.1 l'l.'l ~ll.l ~1.0 ~l.i ~~.1 ~~.7 

18 IB.O IH.O IH.I Ill.~ IB. I IB.li IH.~l l'l.~ l'l .. ) l'l.'l ~ll.:l ~0.7 ~~.~ ~1.7 ~~.:1 ~:2.B n.l 

19 I <).(J I 9.0 19.1 I ~l.'2 I ~l f I 'l.li I 'l.B ~0.1 ~0 . I '20.B ~I. I ~ l.ti '2~.0 ~~ .. ) ~:1.0 ~ :Ui ~ L I 

20 ~0.0 :20.0 ~0.1 ~0.~ ~0. : 1 ~O .. i ~0. 7 ~ 1.0 ~ U ~I. 7 :2~ . 0 ~~-+ ~~.<) ~ :U ~:l.B ~-t. :1 ~ l.'l 

21 ~1.o ~1.0 ~1.1 ~~.~ ~1. :1 ~l .. i ~1.7 ~~.o ~~.~ ~~.1i '2'2.~l ~ :u ~ :u ~1.1 ~u; ~ .i.l ~ .i.ti 

23 ~:UJ :2:1.0 :2:l.l ~:l.~ ~:U ~ :U ~:l.!i ~:l.B ~1.1 ~H :2-+.7 ~.i.O ~.i. l ~.i.H ~!i.~ ~li.7 ~7.1 

24 2-+0 2-+0 :2-+.1 ~I. I ~ U 2-+ f :2 l.ti ~ Ul ~.i.O ~.1.:1 :2.i.li ~.i.'l ~ti.:1 ~ti.!i :27.0 :2/..i :2/.~l 

25 ~.i.O ~.i.O :2.i.l ~.i.l ~.i.~ ~.i.+ :2.-J..i ~ .1.7 ~li.O ~ti.2 ~!i .. i ~ti.H ~7.1 ~7 .. ) ~7.'l ~H.:1 ~H.7 

26 ~ti.O :2ti.O ~li I ~!i.l ~ti.~ ~ti.-t ~li .. i ~li. 7 ~ti.'l '27.1 ~7.-t ~7. 7 ~H.O ~B.+ ~B. 7 ~~l . l ~'l .. i 

27 ~7.0 ~7.0 ~7.1 n.l ~7.'2 ~7. :1 ~7 . .l ~7.7 n.~l ~H.I ~B . :1 ~H.ti ~B.'l ~'l.~ ~'l.li 2~l.'l :lll. :l 

28 ~H.O ~H.O ~H. I ~H. I ~H.~ ~B. :1 ~B .. i ~lUi ~B.B ~'l.O ~'l. : 1 ~'l..l ~'l.H :10.1 :lO.-t :lll.B :11.1 

29 ~9.0 ~'l.O ~'l.ll ~'ll ~'l.~ ~'l. :1 ~'l. ~'l.li '2~Ul :HJ.O :HJ.~ :lO.I :lO. 7 :li.O :1 J.:l :1 l.!i : 1~.0 

30 :mo :w.o :mo :10.1 :m.~ :m :1 :10. f :lll.ti :10.7 :l0.9 :11.1 :11. :1 :11.ti :1J.!l : 1~.~ :1~ .. i : l~.B 

Table of It 
use either a' 

rake/splay 
17 18 19 20 21 22 

0 17.0 I H 0 19.0 ~0.0 :21.0 22.0 

I 7.0 I H.O 19.0 ~0.0 21.0 22.0 

2 17.1 IH.I l~l . l ~0.1 21.1 22.1 

3 17.~ I B.~ I 'l.~ ~0.2 21.2 22.2 

4 17.-t lB. I l ~l. f ~0. :1 21.3 22.3 

5 17.ti IH.!i I'Ui 21Li 21.5 22.5 

6 17 9 IH.9 l'l B ~0.7 21.7 22.7 

7 I H.2 I 9.2 20.1 21.0 2'2.0 22.9 

8 I lUi I 'l .. i 20. I ~ 1. :1 22.2 23.2 

9 I ~UJ I 'l.'l 20.B 21.7 22.6 23.5 

10 I ~H 21l.:l 21.1 220 2:2.9 23.8 

11 I 'l.'l 20.7 21.ti 22.-t 23.3 24.1 

12 ~IH 21.2 220 22.9 23.7 24.5 

13 21 o ~ 1. 7 22 .. 1 2:1. :1 :z-t.J 25.0 

14 21 .. i '2~. :1 '2:l.O :z:l.H 2-+.6 25.4 

15 221 '2'2.B 2:l.li ~-+.3 '25.1 25.9 

16 :2:2.7 '2:1.-t '2 Ll :_lf<) 25.6 26.4 

17 '2:1.-t 2LO 21.7 '2.). f 26.1 26.9 

18 2-+0 2-+.7 ~.i. : 1 ~li.O :26.7 27.4 

19 ~+. 7 ~.i. :1 ~ti.O ~li.ti ~7 . 3 28.0 

20 ~.l. f ~ti.O '21i.li ~7.2 :27.9 28.5 

21 ~ti.l :2li.7 ~7. :1 '27.9 :28.5 29.1 

22 ~ti.9 ~~ .-+ ~H.O ~lLi :29.1 29.7 

23 ~~ .li ~H. I ~B. 7 ~<) :2 29.8 30.4 

24 ~lU :2H ~l ~'l f :29.9 30.-t 31.0 

25 ~<J. I ~~Ui :lO. I :HJ.ti 3 1.1 31.7 

26 :2'l.'l :11H :lO.H :ll .:l 31 .8 32.3 

27 :lO. 7 :ll.l :ll.li : 1~.1 32.5 33.0 

28 :ll .. i :11.'l : l~.-t :l'2.B 33.3 33.7 

29 :l'2. :1 : 1~. 7 :n.1 :n .. i 3-t.o 34.4 

30 :n . ~ :n.5 :n9 :1 u 3-t. 7 35.2 



Angles 
r splay 

9 10 11 12 13 14 15 16 

9.0 I 0.0 11.0 I :2.0 I :1 0 I+ 0 I .1.0 I h.ll 

9.1 10.0 11.0 1:2.0 13.0 1+0 1.1.0 liiO 

9.2 I 0.2 11.:2 I :2.:2 I :l.l I t.l 1.1. I Iii.! 

9.5 I 0.+ II.+ I :2.3 I :u I 1. :1 l.i. :l lii. :l 

9.8 10.7 11.7 1:2.6 136 I Li l.i .. i Iii. I 

I 0.3 II. I 12.0 I :2 .9 13.9 I +.H l.i. 7 I ti. 7 

10.8 11.6 1:2.5 13.3 1+.:2 l.i . l Iii.! 17.0 

11.3 12.1 12.9 l :l.S 1+.7 l.i .. i ltd 17. :1 

12.0 12.7 13.5 1+. 3 IS.! lliO lli.ll 17.7 

12.6 13.3 1+.1 I+.H IS.6 lli .. i 17. :1 JiLl 

13.3 1+.0 1+.7 IS.+ 16.:2 17.0 17.ll I?Ui 

1-1-.1 1+.7 IS.+ 16.1 16.H 17 .. i IH. :l 19.1 

1+.8 IS.+ 16.1 16.7 17.+ IH.I lll.9 19.ti 

15.6 16.2 16.8 17.+ 18.1 IB.H l'l. .i :20.'2 

16.5 17.0 17.5 18.1 18.8 19.+ '20.1 '.!O.B 

17.3 17.8 18. 3 18.9 19 .. i '20 .1 '20.H '2U 

18.1 18.6 19.1 19.6 20 .:2 :20.B '21. 1 '2'2.1 

19.0 19.+ 19.9 :20.+ :210 '2l .. i '2:2.1 '2'2.7 

19.9 20.3 20 .7 21.2 :21.7 n :l '2:2.H n 1 

20.8 21. I 21.6 :22.0 '2:2..) '2:l.O '2:l.ti '21.1 

21.7 22.0 22.+ :2:2.9 2:U :2:l.B 2 J.:l '21.') 

22.6 22.9 23.3 :23.7 '2+.1 '2+.ti '2 .->. I '2 .->.ti 

23.5 23.8 2+.1 :2+.5 2.1.0 '2.i. ~ '2 .->.'1 :2ti. ~ 

2+.+ 2+. 7 25.0 :2 .'i.+ 25 .B '21i.:2 '21i. 7 :27.1 

25.3 25.6 25.9 :26. :1 :Zii .ri no '27 .. i n~1 

26.2 26.5 26.B 27.1 27 .. ) '27') '2H. :l '2B.7 

27.1 27 .+ 27.7 :28.0 '.!B.+ '2H.7 '2'l.l '2'l .. -> 

28.1 28 .3 28.6 :2H.9 :29.'2 '2'l.ti '2'l.'l :m :J 

29.0 29.3 :29 .. 1 :29.8 :m1 :m ~ :ma :ll . l 

30.0 30.2 30 . -~ 30.7 :ll.O :ll. :l :ll .li :l'.!.O 

30.9 3 1.1 31 .3 :li.G :ll.9 :1:2.:2 :l'.! .. i :l:ZB 

Table of Resultant Angles 
use either axis f(Jr rake or spl<t,. 

rake / splay 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 

0 17 .0 18.0 l ~l.O :20.0 :21.0 :2:2.0 :2 :l.O :2Ul :25.0 :2ti.O :27.0 :2H.O :2'l.0 :JO.O 

1 17.0 1 B.o 19.0 :20.0 :21.0 no no no :2.1.0 :ZG.o no :ZB.o :z~l.O :mo 

2 17.1 IB.I 19.1 :20.1 '21. 1 '2'2.1 '2 :l.l '2t.l '2 .1.1 :21i.l '27.1 '2B.I '2'1.0 :JO.O 

3 17.:2 I 8.'2 19.:2 :20.:2 '21.'2 '2'2.'2 :2 :l.'2 :21.1 :2.1. I :2ti.l :27. I :2H.I '2'1 I :lll.l 

4 17.+ 18.~ 19.+ :20. :l :21. :l '2'2. :l '2 :U :2U '2_i.:2 :21i.:2 :27.'2 '2B.'2 :2'1.:2 :ltl.'2 

5 17 .ti I 8.ti I ~l.ti :20 .. ) '21..1 '2'2 .. ) '2 :l.+ :2 U :2 .1.+ 'ltd '27 .:l '2H. :l :2'l.:l :JO. :l 

6 17.9 18.9 19.B '20.7 '21.7 :2:2.7 :2 :Ui :2Ui '.!_i .. i '2ti .. i '27 .. -> '2H .. i '2'U :liU 
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14 '.!l._i '2'2. :l '2 :l.O '.!:l.ll '2+.ti '2.1. ~ '21i.'2 '27.0 '27.9 :2ll. 7 '29.ti :ltU :l 1.:1 :l'2.'2 

15 '2'2. I '2'2.8 '2 :Ui '2+. :l '2.->.1 :2 .i.~l :21i. 7 :27 .. i '2il.:i '2'1.1 '.!').<) :JO.B :ll.ti :l'.! .. i 
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27 :m7 :JJ.I :JJ.ti :J'2 . 1 :l:2 .. i :n.o :ru; :H.I :H.ti :J.1.'2 :J.i.B :Hi.J :J7.o :l7.ti 

28 :JI .. i :l1.9 :J:z. ~ :l'.!.B :J:U :n. 7 :H .:2 :H . 7 3.1.:l :l.i.H :Hi. I :Jti.<1 :l7 .. i :lB. I 
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NOTES ON DESIGNING A ROCKER 
Rocking chairs present unique challenges l(n chair design­

ers and chairmakers. Chairs li1r relaxing. reading. knitting. 

anclcnjm·ing lik. rockers must he \"lT\·. nT\. comi(Jrtahle. 

The actual rockers must han· identical cutYcs. or the chair 

,,·ill ,,·alk across the floor as it's used . T he cutYl'S must also 

he pcrli:nk parallel to each othn. Rockn radius afli.Tts 

speed or rocking. Large-radius rockns rock l;tStlT than 

rockn, ''ith a smaller radius. RocktTS arc gcncralk longer 

than IHTcssarY: the extension behind the rear chair legs 

stTn·, as a psn·hological assurance that the rocker \\·on't 

tip onT hacb,·arcls. 

The sitter·, lT!lllT or gra\·it\• in relation to the scat and the 

rockers alli:cts the static resting point or the chair. Ir that 

center or gra\·it\ · is too Ltr ltll"\\arcl. the rocking chair \\ill 

,,·ant to tip i<.l!warcl: HJU han· to usc Your ket and legs to 

counteract the sense that \"!Ju·n· about to hll on \"Our 1;llT. 

\\"hen the center or gra\·it\· is too l;tr IJack\,·arcls. a sitter 

also kels unsak. 

Scat slope and hack slouch alli:ct the placement or a sit­

ter's l"l'llllT or gra\·it\" onT the rockns. If the backrest 

doesn't han· enough slouch. you maY lind :;ourself sliding 

f(Jn\·arcl to get coml(mable. The lTnttT or gra\·it\· shil[s 

l(m,·ard. and the rocker tries to noscdin·. 

Rockers han· short legs to compensate li1r the rise or the 

rockns. Leg lengths can be adjusted to modi!\· scat slope. 

back slouch. and balance or the chair itself \\"hen \·ou'rc 

sitting comi(Jrtabh· on a rocking chair. \Ullr kct ma\· Ill' 

plan·cl somnd1at i(Jn,·ard compared to sitting in most 

other chairs. hut Your legs must Ill' relaxt·d. 

ENLARGED PLANS AVAILABLE 
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The producers of Tlu' Chainnaker:1 llink.1hop arc pleased to ofkr a special Plans Package. containing I:+ scale projec­

tions I(Jr the elen·n chairs shm,·n in this book. enlarged and rcack to use in \·our shop: plus full-sized patterns f(Jr 

\\"incisor chair scats. \\.incisor I)(J\\. lll'ncling f(mns. and \\"incisor turnings. 

For each Plans Package send a check or monn· order mack p<t\·ahle to Lark Books f(n S I ()_l) ,) plus S+.9."i postage 

and handling in Canada. S:2 :~.9 .1 plus S+.9S 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 allm,· :2-:~ \\l'l'ks li1r clelin·tY. Your satisEu: tion is l[dh· guarantt·cd. 

Glo~~ar~ of To 
and Woodrum 
Air dried. \ \"oocl that has attained an cquilibriw 

tun· content l' .nl.c. ,,·ith the em·ironment. 

dried ''uod ma,· reach a moisture content o 
:2() ptTlTlll. 

Alligator chuck. T\\·o-pien· bit-brace chuck tha 
at OIH' end. Lscd mainh· I(Jr auger bits havi 
tapered square lug at the attachment end. 

Arris. Edge l(mm·cl b,· the junction of l\m plane 

Ascending grain. \ \ "ood fiber grain pattern) th 
up illlo a progressing cut. 

Auger bit. Common boring tool used ,,·ith a bit 

The cutting end has a tapered lead screw, t\ 
tns. and t\\·o scoring nickers: the shank is st 
rounded b\· a spiral that carries <1\\·ay shavin 
traditional shank end. i(Jr usc ,,·ith a bit bra• 
tapnccl square lug. 

Balloon-back. Bo" -back \\"incisor ''ith the low( 
or the bm\· pinched in taking a rcn'rSC CUr\ 

cntning the scat deck . 

Baluster-and-ring turning. Common name fc 
!; till'\. turning stdc comn1onl~· found on earl 
.\ mnican \\"incisor chair-;. T,vicall~ · combir 
\·asc-shapccl balusters ,,·ith a ring and tapen 

at the bottom end .. \I so called "double balu 

Bamboo turning . . \ simple . \ nwrican \\"incisor 
stdc based Oil nodes or bamboo. Dated beg 
about I 790 .. \ lso called "double bobbin.'' 

Bast. T he inner. soh lanT phloem or tree bark. 

Bead . . \ posit in· conn·x semicircular form in sp 
turning. 

Bench dog. Square- or round-sectioned cle,·ice tl 
into matching mortises in the top of a ,,·orkl 
L"sualk used in conjunction ,,·ith a \·ise clog. 

can be set at , ·arious heights abon· the surfa 
hl'ip secun· \HJrk in p lace. 

Bending strap. Steel strap that is placed along t 
conn·;.; side or the piece or \\·oocl to be bent 
ends arc held in place b~ · stops located at bo 
or the \\ ood. 

Bevel. I . \ ngkd beet that l(mns the cutting edg 
tool. Bn-cls can be flat. hollm,· ground. or rc 
conn·;.; . 2 . \ m · chamkr. 

Billet. Small ri, ·ing. the result of ri, ·ing larger bol 

Bolt. Sizabk piece or a log limned bY ri,·ing. 



to tip forward: you haw to use 1·our kct and legs to 

eract the sense that You're about to Etll on 1-our Etn·. 

l the cente r of grm·itl· is too fitr back\\·arck a sitter 

:els unsafe. 

lope and back slouch af]'ect the plaCl'llll'llt or a sit­

enter of gra1·ity 0\·er the rockers. I r the backrest 

't ha1·e enough slouch. you ma~· find H>ursl'lr sliding 

rd to get comfortable. The center or gra\·itY shifts 

rd. and the rocker tries to nosedin·. 

!f haYe ShOrt legs tO compensate f(lr the rise or the 

r . Leg lengths ca n be adjusted to modi!\· scat slope. 

ilouch. and balance of the chair itself \\ 'hen 1-ou·n· 

[comfortably On a rocking chair. \'OUr i'cct Ill<!\ ' ill' 
i somewhat fon,·ard compared to sitting in most 

chairs. but your legs must be relaxed. 

AVAILABLE 
cial Plans Package, containing I:+ scale projcc­

use in your shop; plus full-sized patterns fell' 

mgs. 

to Lark Books for 16.95 plus S+.9.'i postage 

o: 

ans Package 

I.A. 28802-2580 

ed. 

Glo~~ary of Tooh, Chain, 
and Woodruorkin~ Term~ 
Air dried. \\ 'oocl that has attained an equilibrium mois­

ture content e.m.c. \\·ith the em·ironmcnt. FullY air­
dried \\·ood maY reach a moisture content or I 0 to 

:20 percent. 

Alligator chuck. ' 1\,·o-pinT bit-brace chuck that piHHs 

at one end. Lscclmaink f(lr auger bits ha1·ing a 
tapered square lug at the attachment end. 

Arris. Edge formed !)\'the junction or t1w planes. 

Ascending grain. \\ 'ood fiber grain pattern that runs 
up into a progressing cut. 

Auger bit. Common boring tool used 11·ith a bit brace. 
The cutting end has a tapered lead sere\\·. t11·o cut­

ters. and t11·o scoring nickers: the shank is sur­
rounded bY a spiral that carries <tll'a\· sha1·ings. Tht· 

traditional shank encl. f(lr usc 11·ith a bit brace. is <t 
tapered square lug. 

Balloon-back. Bm,·-back \\ 'incisor ,,·ith the Jm,Tr portion 
or the b011· pinched in taking a rl'\'tTSl' CUI'\'(' bef(l re 

entering the scat ckck. 

Baluster-and-ring turning. Common name f(lr a 
fiuJCY turning stYle conmwnk f(Hmd on earl\' 
. \ merican \\'incisor chairs. ' h-picalk combines t11·o 
, ·asc-shapcd balusters ,,·ith a ring and tapered cone 
at the bottom encl .. \ I so called "double baluster ... 

Ban1boo turning . . \ simple . \ merican \\'inciso r turning 

stl'le based on nodes or bamboo. Dated beginning 
about I 790 .. \ I so called ·'double bobbin ... 

Bast. The inner. soil l<tHT phloem or tree bark. 

Bead . . \ positin· conn·x semicircular form in spindle 

turning. 

Bench dog. Square- or round-sect ioned dn·icc that fits 
into matching mortises in the top or a 1\'0rkbcnch. 
Lsualk used in conjunction ,,·ith a 1·isc dog. Dogs 

can be set at 1·arious heights abon· the surfitn· to 
help secure 11·ork in place. 

Bending strap. Steel strap that is placed along the 
COII\TX sick or the piece or \I'OOd to be bent. Strap 
ends arc held in place bY stops located at both ends 

or the \I'OOd. 

Bevel. I . \ ngled fitcct that f(mn s the cutting edge or a 
tool. Ben·ls can be flat. hollo11· ground. or rolled 
conn·x . :Z . \ m · chamfi:r. 

Billet. Small ri1·ing. the result ol' ri1·ing larger bolts. 

Bolt. Sizabk piece or a log f(mm·d b1· m mg. 

Bound water. \\'a tcr 1\'ithin the cell \\·all or \\'OOd. Loss 
or bound \\"<lll'r results in dimensional shrinkage. 

Bow-back Windsor. \\ 'incisor sick chair ,,·ith a back 

support consisting or a single. looped bm,· ha1·ing 
both ends mortised into the plank scat. hn· to 
clen·n l'tTtical spindles fill in the backrest area. 
Sometimes ca lled a "loop-back" \\'incisor . . \ n 

English bm1·-back is similar to an . \ nwrican 
sack-back. 

Brace or bit brace. Hand-held boring tool that consists 
or a pommel. crank. and chuck. usualk used ,,·ith 
auger bits or spoon bit s. but adaptable to o ther 
boring dn·ices. 

Brake. English countn·-naft term f(>r <Ill\ ' simpk holding 
dn·ice. Example: a pair or naiT0\1' ftll'kcd branches. 
usdi.t! f(lr holding stock \\'ht·n ri1·ing chair parts. 

Burr or wire edge. :\I inutt· metal flap f(mned on the 
opposite side or an edge during grinding or honing 
that indicates that abrasion has taken place at the arris. 

Cage. Rung section or a post-and-rung chair rramc . 

Caiiibium. Till· l;tnT or cells on a tree stem that f(Jrms 
the bounclan· bctiiTt'n bark and ,,·ood. LeaH'S. pith . 
and cambium arc the onh· grm,·ing part ol' the stem. 

Cane. Chair-scat matnial that consists or thin strips ti·om 
the outn layer ol' rattan 1·ines. Cane is usualk 
11·on·n in an octagona l pattern on a flat chair frame. 

Cant hook. Strong ,,·oodcn bar fitted 11·ith a CUIYcd iron 

arm and a hook at one encl. used to lenT logs and 
hemY timbers. 

Case-hardened. C ondition in 11·hich the exterior lan·rs 

or a piece of \\'OOd arc considcrabh- drier than the 
interior !anTs. Caused b~ · dn·ing II'OOd too rapidly. 

Cat face. Scar on the bark surEtee that reflects the 
pn·scnce ol' a knot ,,·ithin the 11·ood. 

Cathedral or onion rings. The gro11·th-ring pattern on 

the sides or a board. 

Caul. Plate or pad (ohcn scrap 11·ood) used as a spacer 
bet\ITen clamp jm1·s and the item being clamped. 

Chairmaker's shave or travisher. SpokeshaH' 11·ith a 
sole that cu1Yes gcnth- fi ·om handle to handle. used 
to finish the saddling or \\ 'incisor scats. 

Chip breaker or cap iron. SecondarY blade fitted 
abO\T and behind the cutting edge ol' some plane 

and spokcshan· irons. 
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Chord. Straight line intersecting t11·o points of" a cutYc 
or circle. 

Clearance angle . . \ ngle betiiTen the lo\\Tr f~1ce of" a 
blade and the \\·ood being cut. 

Comb. Curn·cl. horizontal piece of" \\·ood that connects 
the spindles of" a comb-back \\'incisor. 

Comb-back Windsor or high-back Windsor. T a ll 
\\.incisor armchair hm·ing a horizonta l arm bo\1· \lith 
spindles passing through the back section that termi­
nate in a horizomal comb. 

Continuous-arm or continuous-bow Windsor. 
\\'incisor armchair " ·hose single bo\1· f(Jrms armrests 
and a raised back section. Original~\- based on the 
French bngere chair. 

Cove . . \ negatin· (concan· semicircu lar form in spindle 
turning. 

Crest rail. Lo\1· addition to the backrest area on the bo\1 
of" a lt)\\·-back \\'incisor. Can be used as a splice on 
pieced bm,·s and increases comfcJrl of" the chair. 

Cutting angle or rake angle . . \ nglc bcl\n'l'n the upper 
bee of" a blade and the \\·oocl being cut. The cutting 
angle equals the included blade angle plus the clear­
ance angle. 

Deck or island. Flat area on the back half" of" a \\'incisor 
scat that houses mortises I(Jr the spindles. 

Descending grain. \ \ ·oocl fiber th <ll runs clmn1\\·arcls 
into a progressing cut. 

Dial gauge. :\ lachinist 's caliper that uses a dial readout 
in hundredths or thousandths or an inch. useli_d 
lor exact measurements of" cYlindrical tenons 
and mortises . 

Differential shrinkage. The clill(: n·m rates of" \\·oocl 
shrinkage parallel " ·ith the ra1·s compared "ith 
shrinkage tangent to the grmnh rings. 

Diffuse porous. H ard\\·oocl species in " ·hich pores are 
approximate~\- the same size and distribu ted n·enh­
across each grmnh ring. Examples: maple. birch. 
and beech. 

Double-bobbin turning. See bamboo turning. 

Double bow-back Windsor. English equi1·alcnt of" an 
. \ merican sack-back \\'incisor. 

Drawknife. C:hairmaker's cutting tool that consists of" an 
essential~\- straight black. usualh- H to 12 inches long. 
" ·ith perpendicular handles at each encl. 

Equilibrium moisture content (e.m.c.). :\! oisture 
content (m.c. ) of" a pien· of" \\·ood alicr li_dl adjust­
nH'nt to cm·ironnwmal humiclit1· and temperature. 

End grain . . \ \\·oocl surEHT consisting of" exposed cross­
cut fibers. 

Extractives. Compounds deposited in "oocl during the 
transition fi·01n sap1mod to hcan\\·oocl that gin· 
heart\\·ood its dark color. and sometimes impart 
cleca1· and insect resistance. 
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Fan-back Windsor. Late eighteenth-centun· side chair 
" ·hose back consists of" a limlikc arra1· of" long spin­
dles capped \\·ith a comb . . \ structural!\· \\Tak but 
aestheticallY pleasing design. 

Felling. Culling or han-esting a standing tree. 

Fiber saturation point. Point at " ·hich \\·ood-ce ll \\·alls 
arc fi_dh- saturated " ·ith bound water but the cell ca\·­
ities arc empty or li-ce \\"illtT. 

Flat sawed . . \ lso plain sa\\cd. slash grained. Pieces of" 
lumber " ·ith the annual rings intersecting the surEHT 
at less than +:i degrees. 

Flitch sawed or through-and-through sawed. 
Sa\\·ed lumber retaining the original \\·am·1· bark 
edges of" the log. Prckrrcd lor tTsa\\·ing chair pans 
because pieces can be aligned "ith the gro\\·th rings. 

Forstner bit. Spcc ialt1· " ·ood-culling bit that rides on semi­
circular spurs: it makes a clean. llat-bollomcd hole and 
can be used at extreme angles 11·ith a drill press. 

Free water. :\loisture " ·ithin the cell u11·ities of" IHJocl. not 
in the cell \\·ails. 11"110se loss docs not result in appre­
ciable shrinkage. 

Fro e . . \ lso lath axe. splitting knik . . \ ri1·ing tool "ith a 
straight blade usualh- H lO 12 inches long and a per­
pendicular handle. 

Froe club. :\atTo\1·. harcl\\·ood club used to strike the 
back of" a !"roe b lade. 

Frog. T he angled section " ·ith in a p lane or spokcshm·c 
bock that supports the b lade. 

Glut. Large II"Oodcn splilling \\Tclgc. usualh- shop made. 

Green woodworking . . \ n approach lO 1\"00d\\·orking 
that takes ach-antage of" the structural qualities or 
li-cshly Idled 1\"0od. including usc of" ri1·cd pans " ·ith 
little grain run out. cas1· culling \\·ith hand tools. and 
superior bending characteristics. Green- \\·orked 
" ·ood is dried lO appropriate moisture conLt·nt bdcne 
assembh- of" structura l members. such as chair pans. 

Growth ring or annual ring. Lan·r of" \\·ood ce lls 
added to a tree trunk or stem during one gro\\·ing 
season. 

Head stock. The stationar1· puppet housing the pulln·s 
and dri1·ing center or a p01\"t'ITd lathe. 

Heartwood. The inner core or a tree trunk or stem that 
no longer conducts sap. \ \ "hile not ali1T. heart\\·ood 
snYes as a skeletal support lor the li,·ing tree. 
Sometimes hcart\\"OOd is decaY and/ or insect res is­
tam. 

High-back Windsor. English equi,·alent or an 
. \ mcrican comb-back \\'incisor. 

Hollow auger. Tool used to f(mn cdinclrical tenons. such 
as those on the ends or rungs. 

Hollow grind. Slight conca1·it,. across the " ·idth or a 
bcn·l caused b1· grinding on the rim or a wrning 
grindswne. 

Hollowing adze. Cutting tool " ·hose blade i e 
right angle 10 the handle. used lO rough out 
upper section or \ \ 'incisor scats. 

Honeycombing. Checks in the imerior of a pie 
II"OOd. usualh- caused by case-hardening d 
drying. 

Honing. T he second step in sharpening, between 
(grinding) and polishing: emplo1·s grits with 
1.200 mesh . 

Hygroscopic . . \ bilit1· or a material to lose or g . 
Lure content " ·ith fluctuations in em·ironmen 
humidit1. 

Included angle . . \ ngk ((mned b1· the two facets 
cuttitw edo-e. 

~ t"l 

lnshave. Deeply dished ckmkniiC used to sculpt 
dkd section or \ \ 'indsor chair seats. 

Iron. The blade or such tools as a plane or spoke. 

Kerf. Slot lcJrmecl b1· a sa\\·. 

Kiln dried or hot-air dried. \ \ 'oocl dryness bela 
moisture coment attainable b1· air drying, u u 
H percmt nLC. K iln-dried " ·ood \\·ill pick up 1 

" ·hencnT it is in a moisture-bearing environn 

Linseed oil . . \ react in· lin ish made fi·mn the eec 
llax plants. 

Loop-back Windsor . . \ nll'rican bow-back Windl 

Low-back Windsor. \\ 'incisor with a single hori21 
hm,· that supports armrests and the back ed 
. \ lso called a .. captain's chair. .. 

Maul. \\.ooden club. usecli(Jr splitting. 

Micro-bevel. :\arro\1· subbtTcl immediately behll 
edge. The included angle or a micro-bevel, 
ll-"· degrees greater than the be\Tl angle. 

Mineral spirits or paint thinner. Standard oE 
oil-based paints and \·arnishcs. 

Moisture content (m.c. ). The percentage of m1 
in a piece or \\"(}()cl compared lO the same pie 
11"11t'n it is thoroughk dried. 

Mortise. Round or rectangular cl\·ity that house 
or back slat. 

Outside caliper. Compasslike wol " ·ith curved le 
taking or transkrring measurements on the o 
or a turning. 

Peavey. Log-mm·ing tool similar to a cant hook, , 
spike at the end instead or a hook. 

Pith. T he first war's gnllnh or a tree stem, found 
imateh- in the center or a {ITt' trunk or branc 

Plain sawed . . \ t'f flat s;l\\nl. 

Point fence. Band-sa\\· knee that consists of a roun 
block or \I"OOcl. located on the sa\\· table with tl 
gent spaced at the desired distance from the sa1 

Pommel. T he high point at the li·ont center of a 
\\ 'incisor seal. 



tack Windsor. Late eighteenth-century side chair 
vhose back consists of a fanlike arraY ol' long spin­

e capped \\·ith a comb. A structurallY m.'ak but 
esthetically pleasing design. 

1g. Cutting or harwsting a standing tree. 

· saturation point. Point at 11·hich ,,·ood-cell mtl ls 

e fully saturated with bound water but the ce ll cm·­
"ties are empty of free 11·arer. 

>awed. Also plain sawed. slash grained. Pieces ol' 
umber with the annual rings intersecting the surlitlT 
t less than 4-5 degrees. 

11. sawed or through-and-through sawed. 
awed lumber retaining the original " ·aiH.'Y bark 

edges of the log. Preferred for resa\\·ing chair pans 
because pieces can be alig11ed " ·ith the grO\nh rings. 

ner bit. Specialty wood-cutting bit that rides on semi­
circular spurs; it makes a clean. Oat-bottomed hole and 
can be used at extreme angles " ·ith a drill press. 

water. i\ Ioisture " ·ithin the cell cm·ities or " ·ood. not 
in the cell walls, whose loss does not result in appre­
ciable shrinkage. 

Al o lath <Lxe, splitting knife. :\ ri1·ing tool " ·ith a 
straight blade (usually 8 to 12 inches long and a per­
pendicular handle. 

club. Narrow, hardwood club used to strike the 

back of a froe blade. 

The angled section within a plane or spokcshan· 
body that supports the blade. 

, Large wooden splitting \\·edge. usualh- shop mack. 

n woodworking. An approach to \\"OOChHJrking 
that takes advantage of the structural qualities ol' 
fre hly felled wood, including usc of ri1·cd parts " ·ith 

linle grain run out. easy cutting " ·ith hand tools. and 
superior bending characteristics. Green- \\Orkcd 

wood is dried to appropria te moisture content bel(m· 
assembly of structural members. such as chair parts. 

rth ring or annual ring. Layer or II"OOd ce lls 
added to a tree trunk or stem during one gro\\·ing 
eason. 

I stock. The stationan· puppet housing the pullc,·s 
and dri1·ing center of a pom:red lathe. 

'twood. The inner core of a tree trunk or stem that 
no longer conducts sap. \\"hilc not aliH'. heart\\·ood 
serYes as a skeletal support for the Ji,·ing tree . 

ometimes hear!\ mod is deem· and/ or insect resis­

tant. 

1-back Windsor. English equi,·alem of an 
American comb-back \\"incisor. 

ltW auger. Tool used to form cdindrical tenons. such 
as those on the ends of rungs. 

!)W grind. Slight concm·it,. across the " ·idth or a 
beYel caused by grinding on the rim of a turning 

grindstone. 

Hollowing adze. Cutting tool \\·hose blade is set at a 
rio·ht a1wle to the handle. used to roucrh out the 

("") ;:-, '~ 

upper section or \\"incisor scats. 

Honeycombing. Checks in the interior of a piece or 
\\·ood. usuallY caused by rase-harden ing during rapid 
dn·i1w. 

. "' 
Honing. The second step in sharpening, bet\H'l'll shaping 

(grinding) and polishing: emplO\·s gr it s " ·ith ROO to 
I .200 mesh . 

Hygroscopic . . \ bilit,· ol' a matnialto lose or gain mois­
ture content \\·ith llurtuations in cm·ironmental 
humiditY. 

Included angle . . \ ngk f(mned b> the t " ·o fitrets or a 
cutting edge. 

lnshave. Dec ph- dished dr;l\\ knil'e used to sculpt the sad-
dled sect ion or \\"incisor chair scats. 

Iron. The blade or such tools as a plane or spokcshan·. 

Kerf. Slot formed b1· a s;m·. 

Kiln dried or hot-air dried. \\"ood drYness belm1· the 
moisture content attainable b1· air dn·ing. usualh- (i to 
8 percent m.c. K iln-dried 1\"0od "ill pick up moisture 
\\·henenT it is in a moisture-bearing em·ironment. 

Linseed oil. . \ react in· lin ish made lium the seeds or 

!lax plants. 

Loop-back Windsor . . \ merican bo\1·-back \\"incisor. 

Low-back Windsor. \\"incisor " ·ith a si ngle horizontal 
bm1· that supports armrests and the back section. 
. \ !so called a .. captain's chair.·· 

Maul. \\"ooden club. used f(>r splitting. 

Micro-bevel. :\aiT0\1. subbcn·l immediatelY behind an 
edge. The included angle ol' a mirro-IK·n·l " ·ill be a 
li.·"· degrees greater than the bCI·el angle . 

Mineral spirits or paint thinner. Standard soh-nll f(>r 

oi l-based paints and , ·arnishes. 

Moisture content (m.c. ). The pncentage or moisture 
in a piece or \\·ood compared lO the same piece 

" ·hen it is thoroughh- dried. 

Mortise. Round or rectangular ca1·it1· that houses a tenon 

or back slat. 

Outside caliper. Compasslikc tool \\·ith CUIYedlegs. f(Jr 
taking or transkrring measurements on the outside 

of a turning. 

Peavey. Log-mm·ing tool similar to a cant hook. " ·ith a 
sp ike at the end instead or a hook. 

Pith. The first ,·ear's gnm·th or a tree stem. found approx­
imateh- in the center of a tree trunk or branch. 

Plain sawed. Ste llat sa\\Td. 

Point fence. Band-sa\\· knee that consists ol' a rounded 
block of IHJod. located on the sa\\· table " ·ith the tan­
gem spaced at the desired distance fi·mn the sa\\· black. 

Pommel. The high point at the fi·ont centl'r or a saddled 
\\"incisor scat. 

Post-and-rung chair. Chair stYle that consists or HTti­
cal posts and horizomal rungs. The cominuous rear 
posts also i()rm the supports lor the backrest. \\·hich 
can consist of slat s or spindles. The scat. usualh­
\\·on·n. is often trapezoidal in plan. 

Puppet or stock. \ "crt icalmcmber ol" a lathe that 
houses either ol" th e t\\·o lathe centers. Csualh- the 

dead center. 

Quarter sawed . . \ lso \Trtical grain, edge grain. S;m·ed 

IJicccs in \\·hich the <>TO\I·th rincTs i(Jrm an ano·ic of +.J 
~ " ;:-. 

degrees or more to the \\Uod surlitce ideallY. dose 

to 90 degrees. 

Racking. Force app lied l(m· and ali to a chair. 

Radial . . \ hypothetical plane that radiates li·01n the pith 
out\\·ards to\\·;u-cl the bark. 

Rake. The angie l(m· and ali (as seen fi·01n a side , .il'\1·) of 

cha ir legs. and somet imes other mcmbns. Olien 
measured in clcgnTs more or less than a right angle. 

Ray. Cluster or \\"OOd cells arranged raclialk Rays gin· 
quartcr-sa\\·ed or split \\·ood its distinct in· !ish-scale 

appea rance. 

Reaction wood. Distorted " ·ood l(mm·d in leaning 
trunks and branches ol" trees that dries unpre­
dictabk olit-n t\\·isting and cracking. 

Reamer or taper reamer . . \ cone-shaped cutting tool 
used to connTt a cdindrica l mortise into a conelike 

con figurat ion. 

Resaw. To rip lumber Into narrmHT pieces . 

Resin or pitch. Translucent. stickY material SlTITtecl in 
canals or pockt·ts in the \\"OOcl or \·arious conifl-rs. 
particulark eastern " ·hite pine. 

Resultant angle. The lean angle or a cdinder usuall~ · a 
chair part or drill shalt in line " ·ith a sighting angle. 
Often ml'asured in degrees more or less than a right 

angie. 

Rift sawed. Sm1-cd pieces \\·hose annual rings intersect 
the surlitce at about 4-,) degrees. 

Ring-porous. Harchmod species that dn·elop relati1ek 
large pores during carh- annual grmnh and much 
smaller pores later in the season. Examples: oak. ash. 
hickory. and elm . Except elm. these arc tough. 
coarse-libn \\·oods. excellent lor ri, ·ing and shm·ing. 

Rive. To sp lit 1mod " ·ith maximum control of thickness. 

used mosth- " ·ith ring-porous harchHJOds. 

Rod-back Windsor. \ "ariat io n of a l;lll-back. " ·ith one 
or t\Hl rodlikc bm1·s connecting the upper ends ol" 
the sp indles. 

Rouging gouge. I .arge. square-nosed gouge used b>· 
turners to com·crt square stock and ri, ·ings imo a 
cylindrical section: also used (()r shaping bamboo 

turnmgs. 

Runout or grain slope. Grain dn·iation across a board: 
nH·asurecl as a ratio ol" cross distance to kngth. such 

as I inch in I:.! inches. 
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Rush. :'\atural. grasslike fiber used to ,,·eaw post-and­
rung chair seating. Examples: cauail and bulrush. 
··Fiber rush'' is an imitation made of t,,·istccl bro\\·n 
paper. 

Sack-back Windsor . .-\ mcrican \\' incisor armchair " ·ith 
a horizonral arm bo"· (bent, or laminated), a supplc­
mcntan· back bo"· mortised into the arm bo"·· 
and usuallY a \\·ide. shallow m·a l scat. 

Saddling. Can·ing the upper side of a \\'incisor seat. 

Sapwood. The outer grmnh rings: the ph,·siologicalh­
acti\ ·e pan of a Ii, ·ing tree. Lsually lighter than 
heart\\·oocl and lacks clcca,· resistance. 

Scratch header. Simple tool used to scratch a clecoratin· 
bead on 0-section \\'incisor bo\\·s. 

Settee. \\'ide chair for t\\·o or more persons. 

Shaker tape. Cloth tape the Shakers used for seating 
chairs sold to the public. 

Shaving horse. \ \ 'oocl-holcling cle,·ice based on a lo\\· 
bench on " ·hich the " ·oocl"·orker sits: a foot -operated 
s\\· inging arm acts as a clamp. 

Sighting angle or offset angle . . \ ngle bet\\·een a sight­
ing line and t\\·o specified poims. usually the centers 
of both front legs or both rear legs of a chair. 

Sighting line. Line across a llat surl;tce (such as a 
\\'incisor chair seat) that indicates the leaning direc­
tion of an angled cYlinder (the resultant angle). usu­
ally a chair pan or dr ill shaft . 

Sighting point . . -\ m· specified point on a sighting line. 

Skew chisel. Turner's chisel " ·ith an angled cutting edge 
and a symmetrical ben·! used to take fine cuts. espe­
cial~\- beads and tapers. 

Skewing cut. L sing a clra\\·knif"e, spokeshan', chisel. or 
plane at an angle. instead of" perpendicular to the 
cutting edge. This IO\\Trs the cflt·cti\T cutting angle. 
resu lting in a finer surf~tce. 

Slicing cut. Shifting a tool"s cuuing edge from one side 
to another during a cut. " ·ith the same efTcct as 
ske"·ing. 

Slope . . \ ngle of a seat from fi·ont to back. 

Slouch. Angle of a seat back from , ·enical. 

Sloyd. S"·eclish term for "handcraft ... 

Spindle. Slender. CYlindrical chair pan that supports the 
back and armrest bows of" \\'incisor chairs . . -\ lso. a 
, ·enical member mortised bet\H'en horizontal rails in 
the backrest of some post-and-rung chairs. 

Spindle gouge. Turning gouge sharpened " ·ith a "finger­
nail" cutting edge. for cuuing beads. cm·es. and 
balusters. 

Splat. Flat. thin board. usually mortised wnicalh- into the 
center area of the backs of English \\'incisors and 
often sa\\·ecl " ·ith elaborate shapes and interior 
cutouts called '"fret\\·ork ... 
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Splay. The angle of chair pans usualh· legs or spindles) 
to either side of a chair. as seen fi·om a fi·ont or rear 
, ·ie\\·. Often specified in degrees more or less than 
perpendicular. 

Spofford brace. Simple bit brace that emplo,·s a split 
steel chuck tightened " ·ith a "ing bolt. 

Spokeshave. Cuuing tool consisting of t\\·o in-line 
handles " ·ith a sma ll , planelike cuuer mounted in the 
center. 

Spoonbit or chairmaker's bit. Gouge-shaped \\'OOcl 
bit \\·ith a rounded nose at the fi·ont. 

Stick Windsor. Simple \\'incisor chair. often " ·ith shan·cl 
legs and no stretcher system. 

Sticks. Chair pans that are roughh- cdinclrical. :\ lso. bo"· 
and comb supports on \\ 'incisors " ·hen thn· arc 
shm·ed, instead of turned. Post-and-rung chairs arc 
sometimes called ·'st ick chairs." 

Stock. See puppet. 

Stretchers. Horizontal components that connect and 
strengthen chair legs. :\ leclial stretchers connect the 
midpoints of' left and right side stretchers on a 
\\ 'incisor " ·ith an .. H .. stretcher pattern. 

Tail stock. \ 'e rtical member of' a lathe that can be 
mm·ed along the \\·a,·s to secure \\'OOcl of cliflt'l'ent 
lengths. 

Tapering plane. Tl:non former " ·ith the blade set at an 
angle for making conica l tenons. ;\ matching reamn 
must be used to make the tapered mortise. 

Tenon. Rectangular or cdindrical projection made to fit 
into a matching mortise. L'sed in mortise-and-tenon 
construction for many chair joints. Cdindrical 
tenons can often be made on a lathe. 

Tenon former or hollow auger . . \ cutting tool for 
making cdinclriea l tenons. 

Throat. Slot on the sole of a plane or spokcshm-c " ·here 
the blade protrudes and through " ·hich shm·ings are 
l~jectecl. 

Through-and-through. Sre flitch s;m-ecl. 

Travisher. See chairmakcr's shaH'. 

Tung oil. Oil finish expressed fi·01n tung nuts. 

Universal chuck. Bit-brace chuck " ·hose t\\·o pi,·oting 
ja\\·s can hold bits " ·ith parallel-sided shanks in addi­
tion to the traditional tapered square-lug shank. 

Waney. Sa\\·ecl lumber " ·ith its natural (bark) edge intact. 
produced b,· flitch sa\\·ing. 

Warp. In \\·ea\·ing a chair seat. the initial strands \\Tapped 
around the fiunt and rear rungs. 

Ways. The bed rails for a lathe. 

Weft. In " ·em·ing a chair seat. the strands " ·on·n across 
the \\-eft (fi·om side rung to side rung. 

Windsor chair. Chair form based on a solid 1\0od scat. 
" ·ith independent kg and back- support sYstems. 

Wire edge. See burr. 

lfl'llrlnwn. \lul/m, lt'a., /umingdwirjJar/, on/lu~' pole/atheinrurG 



r. The angle of chair parts (usually legs or spindles) 
to either side of a chair. as seen fi·om a front or rear 
view. Often spec ified in degrees more or less than 
perpendicular. 

rord brace. Simple bit brace that employs a split 
steel chuck tightened ,,·ith a 11·ing bolt. 

eshave. Cutting tool consist ing of t11·o in-line 
handles with a small , planelike cutter moumed in the 
center. 

obit or chairmaker's bit. Gouge-shaped II"OOd 
bit with a rounded nose at the front. 

. Windsor. Simple \\'incisor cha ir. often 11·ith shmTC! 
leg and no stretcher system. 

s. Chair parts that are roughly cylindrical. :\ !so. b011· 
and comb supports on \\'incisors ,,·hen thn· arc 
sha\·ed, instead of turned. Post-and-rung chairs arc 
sometimes called "stick chairs." 

[. ee puppet. 

chers. Horizontal components that connect and 
trengthen chair legs. ~ Iedial stretchers connect the 

midpoints of left and right side stretchers on a 
\\'incisor with an "H" stretcher pattern. 

>tock. Vertical member of a lathe that can be 
moYed along the ways to secure ,,·ood of difli: rent 
lengths. 

ring plane. Tenon former \\·ith the blade set at an 
angle for making con ical tenons. A matching reamer 
must be used to make the tapered mortise. 

n . Rectangular or cylindrical projection made to fit 
into a matching mortise. Csed in mortise-and-tenon 
construction for many chair joints. Cylindrical 
tenons can often be made on a lathe. 

n former or hollow auger. r\ cutting tool for 
making cylindrical tenons. 

at. Slot on the sole of a plane or spokeshan· " ·here 
the blade protrudes and through " ·hich shm· ings are 
ejected. 

ugh-and-through. See flitch sa11·ed. 

isher. See chairmaker's sha\·e. 

; oil. Oil finish expressed from tung nuts. 

ersal chuck. Bit-brace chuck ,,·hose l\m pi1·oting 
jaws can hold bits ,,·ith parallel-sided shanks in addi­
tion to the traditional tapered square-lug shank. 

!y. Sawed lumber with its natural (bark) edge intact, 
produced by flitch sa11·ing. 

1. In wea\·ing a chair seat, the initia l strands \\Tapped 
around the front and rear rungs . 

.• The bed rails for a lathe. 

In \l·ea\·ing a chair seat. the strands \\·on·n across 
the weft (from side rung to side rung. 

sor chair. Chair form based on a solid II'Ood scat. 
·with independent leg and back- support S\·stems. 

edge. See burr. 

1/mdenon .\lui/em l t 'tl.> turning rhair j111rt' on thi., pole lathe in rural Ai-nturkJ'. about I fJJ(J. 
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