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TIIIS BOOK IS INTENDED FOR USE BY NON-PROFESSIONAL 
WOODWORKERS AND GREAT CARE HAS BEEN :"AKEN TO 

RECOMMEND PROPER SAFETY PRECAUTIONS. lN THE 
UNITED STATES, PROFESSIONAL SAFETY STANDARDS ARE 

ISSUED BY TI-IE OCCUPATIONAL SAFETY AND HEALTI-1 
ADMINISTRATION. EMPLOYEES SHOULD VERIFY THAT 

PROCEDURES AND EQUIPMENT DETAILED IN THIS 
PUBLICATION ARE ACCEPTABLE UNDER O.S.H.A. 

REGULATIONS BEFORE BEING USED BY EMPLOYEES. 
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TEXT WAS WRITTEN BY ALBERT JACKSON AND 

- DAVID DAY, THE 800K DESIGNED IJY SIMON 

JENNINGS. ORIGINAL COLOR PHOTOGRAPHY BY 
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INTRODUCTION 
In our everyday lives we are all surrounded by wooden 
structures and wooden commodities. Our homes and 
workplaces are partially or even wholly constructed from 
wood; we frequently eat, sleep and work with wooden 
furniture and utensils; our children are raised with 
wooden playthings; and even as adults wood supplies 
our recreational needs in the form of sports equipment or 
game boards and pieces. In short, wood is so common­
place we invariably take it for granted. And yet once its 
special beauty has been revealed to anyone working it 
with blade or cutter, wood is anything but ordinary. 
Wood has lasting qualities like no other material - it is 
both warm and pleasing to the touch and its wealth of 
color and texture is a delight to the eye. Indeed, the 
nature of wood is such that it imparts a uniqueness to 
every single workpiece -something that cannot be said of 
even precious metals. Together with other concerned 
woodworkers around the world, we are acutely aware 
that certain woods are now a diminishing resource. 
Responsible action must be taken to preserve what 
remains of the world's rain forest and to replant native 
hardwood trees that are becoming rarer year by year. It 
is imperative that we take steps to protect and replace the 
sources of our precious raw material if future generations 
of woodworkers are to inherit the same privileges we 
enjoy today. We fully support those individuals and 
agencies dedicated to that end. 

n,-w HA.CAr.,IA>-.~ U)r J. ~"-\ 

I 
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CHAPTER ONE 

w. 0 0 D The diversity of color 
and texture and the 

p ysical properries of sriffi,ess or bendability and of 
strwg1h in proportion to weight give each species of wood a character 
of its 01v11, offeri11g both a challenge and a source of i11spiratio11 to the 
creative woodworker. The antiquity of ,voodworking terh11iq11es is 
rejlwed i11 the design and co11structio11 of b11ildi11gs and fumiwre over 
tire cenruries, yet despite its traditional links 111ith the past, wood is 
also very m11ch a modem material. It is being used at a greater rate 
roday tha11 ever before, a11d, thanks to modem mam,Jam,ring methods, 
11ew composite wood-based materials are co11sra111/y being developed, 
fimher expanding its versatility and range of applications. A selection 

THE RAW MATERIAL 
of softwoods and hardwoods Jro111 all over the world and manu­
fact11red marerials in the form of veneers and 111a11-111ade boards are 
illustrated 011 the fol/0111i11g pages and their cliaracteristics described . 

• 
... .... • ~ , 

J,. -
• ~ 
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~ 
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SEE ALSO 
Cen¥1rtin9W'IN II 
Softwoods 11-19 

lt-19 ,~ ... 
P.werlOOls 

1SS-20I 

HOW TREES GROW 

auti ul 

THE LIVING TREE 

In IJfder to appreciate the properties of wood and .how ii is 
worked<UUifinished. it is worthwhile underJranding somtthing 
of1Mway1rusgrow. 

Trees form an important division of the p{(lJ1t kingdom kno"'n 
at the Spermatophyra ( seed-bearing pla,us). This division i.s 
subdivided into Gynmosptrmtu and AnglospermM. Gymno,. 
sperms are needle•lta~-ed C()niferous trees commonly referred 
to as softwoods. Angiosperms are brO<ld·le11,-ed trees known 

o[trees /' • • ·ng a renewable resour or, 
1, • table 
an 

The structure or a tree 
A typical tree has a main 
stem. lc.nown as the bole or 
Lrunk. thal carries a crown 
of leaf-bearing branches. 

The s1ructure of"' ood 
Wood isa mass of cellulose 
tubular cells bonded 
together with an organic 
chemical called lignm. The 
cells vary in size and shape. 
but arc generaUy long and 
lhin and run longitudinally 
with lhemain axisofLhe 
t.ree·s trunk or branches. It 

as hardw(,>(>ds and may bf! tilher deciduous or ever&{ttl'I. 
t------..J.,~~~-;:-:'n~-,,.,,.~ V~~-- I 

A root system anchors the 
lt'CC in Lhe gr0tmd and 
absorbs waler and mincraJs 
to sustain lhe tree. The 
lnl.nk carries the sap froin 
lhe n>ol1 via th: cell system 
to the lc-J. \'CS. 

is this orientation of the cells 
that produces the direction 
oftbc grain. 

r.,,r. 

Tbelca 
nu • 
r....i 
photos: 

lrunks:uppo 
lbe lea f•turing 
~andis 
the ma.in source 
of wood. 

Root S)'s:1.tr;: ___ ,__,, -...a-.:...+-,,,'4-'---,,,,,~ 
The r6ou thtt a.Debor 
lbet.rtiealsoab5orb 
• ._tet aod mineral• from .......... . 

.. .. 
0 

foods1orage 
Evaporation from the leaves 
draws the sap through 
minute cells that form the 
stroctureorthe tree. Carbon 
dioxide in the air is Ulken 
in by the lr<e through pores 
in the kavcs knowo as 
stomata. The food pro­
duced by the lt"aves is dis• 
pcrsed to Lhe growing partS 
ofthclreca$y..cll llSbeing 
stored by some of the cells. 

Photosynthes-'!! 
Photosynthesis (a reaction 
of organic compounds from 

"'f.'l!"'-'r.(4 carbon dioxide and waier) 
iakes place whtn energy in 

'-.--:'"""stl._1he fonn ofligh1 is absorbed 
_.-'r-4-hychloropbyll. lhe green 

pigment present in leaves, 
to produce the nutrients on 
which a tr-cc: Lhes. Asa 
by-produCI of this process, 
oxygen is given off to the 
atmosphere. 

10 

Cells provide support for 
the tree. circulation of sap 
and food siorage. Soft­
·oods or conifers have a 
implccell structul'e com• 

fposed mainly of tracheid 
(fiber-like) cells Lha1 pro­
vide initial sap conduction 
and physical suppon. They 
form regular' radiating rows 
and make up the main body 
of the tree, 

Hardwoods or deciduous 
trees have fewer trncheid.s 
than softwoods and have 
vessels or po~ thal conduct 
sap and fibers tbat provide 
support. It is lhiscell 
specialization that enables 
cut wood to be identified as 
a softwood or hardwood. 
The size and distribution of 
the cells vary from species 
tospocies, producing fine• 
textured or coarse•textured 
wood. 
A t.ree grows by an annual 

deposition of cells fonned by 
the cambium layer. This is 
the thin layer of active liv. 
mgcel1s between the bark 
and the wood. During the 
growing period Lhe cells sub­
divide to fonn new wood on 
the inner side and phloem 
or bast (tissue that conducts 
syn1hesiud food 10 all pans 
of the plant) on the outside. 

As the girth oftbe tree 
increases, Lhe old bark splilS 
and new bark is formed. The 
new wood cells develop into 
specialized cells to form sap­
wood. Sapwood is made up 
parllyof living food.s.toragc 
cells and panlyof non-living 
cells that arc capable of 
conducting sap up lhe tree 
and do not SlOl'C food. 
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In addition tooells follow­
ing the axis of the trunk, 
there are ray cells radiating 
from tbcoenter of the tree. 
These carry and store nutri• 
ents horizontally through 
the sapwood. Rayoellsfonn 
6atvenicaJbandsthatarc 
hardly visible in $On.woods 
but plainly obvious in some 
bard woods, such as oak, 
when I.hey arc quarter-sawn. 

As the tree g.rows, a new 
ring of sapwood is buill up 
around the previous year's 
growth. The oldest sapwood 
is now no longer used LO 
conduct water.and gradual 
chemical changes convert it 
into bean wood to form the 
slrUCtural spine of the u-ee. 
ln this way the heartwood 
increases m area. while the 
thickness of the sapwood 
remains relalivelyoonstant 
throughout the tree's life. 

Sap~ood and ht-arffl'ood 
Sapwood is light in color 
and is usually recognizable 
by ilS contrast with the 
darker heartwood. The 
color diff crence is not so 
marked on light-colored 
woods, particularly the 
softwoods. Sapwood is 
inferior to heartwood and 
is usually cut to waslC by 
fumiturcmakers. It is not 
as resistant to fungal decay. 
and it is also prone to beetle 
attack because of the carbo­
hydrates stored in some of 
the cells. The relatively 
tlun-walled cells are porous 
and give up moisture 
quickly. As a result. sap­
wood shrinks more than the 
denser heanwood. How• 
ever, its p<>rosity allows 
stains and preservatives to 
be readily absorbed. 
Since heartwood is the 

inner part of the maturing 
tree and is formed from old 
sapwood, it plays no active 
part in the growth of the 
u-ce. Hence the dead cells 
can become blocked with 
organic material, causing 
the cell walls to change col­
or through the presence or 
chtmical substances called 
extractivcs. The e.xtractivcs 
are responsible ror the rich 
colors found in many hard­
woods. ~y also impart a 
measure of resistance: to 
fungus and insect attack.. 

Earlywood and latewood 
As with many plants. the 
way trees grow depends on 
c~maticconditions. In a 
temperate climate there is 
gen<!rally rapid growth in the 
spring. less in summer and 
no new growth in winter. 

Earlywood or springwood 
is. as the name implies, the 
part of the annual growth 
ring laid down in the early 
pan oft.be growing season 
Thin.walled tracheidcells 1n 

softvi.·oods and open tube• 
tike vessels m hardwoods 
form the bulk oft be early• 
wood to facilitate the rapid 
conduction of sap. Early• 
wood can usually be rc:cog• 
oizcd as the wider band of 
paler-colored wood in 
each annual growth ring. 

Lalcwood or swnmerwood 
is the part of lhe annual ring 
that develops in the latter 
part of the growing season 

Cam.blllll'l laytr 
A thui la)'« orli-.in.g oel1 
tissue lh:at ronns the t1CW 
W()()(landba.rt. 

Sap"ood 
The ocw wood. thecdl$ 
orwhicbc.:ooduct or 

and produces thicker-walled 
cells. creating denser and 
usually darker wood 1hat 
is less able to conduct sap 
but adds support 10 the tree. 
This distinct banding 

oorrespoods tooneseason·s 
growth, so re~, the age of 
the felled tree and the kind of 
chmaticconditions in which 
it has grown. Wide annual 
rings indicate good growing 
conditions; narrow ones. 
poor or drought conditions. 

The difference in texture 
between carlywood and 
latewood is important to 
the woodworker since it 
can render a wood more or 
fess difficult to work. The 
lighter-weight carlywood i! 
easier to cut than the denser 
latewood. This is nota par• 
ticular problem for most 
hand and machine pro­
cesses. provided the tools" 
cutting edges are sharp. 

However. the difference in 
hardness can show where 
latewood is left proud of 
earlywood after finishing 
with a sander. Generally, 
woods with even-textured 
growth rings arc lhc easiest 
to work and finish. 

The dist.Jibution of hard• 
wood cells has a marked 
effccl on the texture of the 
wood ... Ring-porous·· hard• 
woods. such as oak or ash, 
haveclearlydefined rings 
of large vessels in theearly­
wood, and dense fibers and 
oell tissue m the latewood. 
These woods are more diffi• 
cult to finish than ''diffuse• 
p0rous" woods, such as 
beech. which have vessels 
and fibers distributed rcla• 
tivelyevenly. Although 
woods like mahogany are 
often diffusc•porous, lbcir 
larger cells can make them 
coa rSt • le.X tu red. 

Gro,rtb rtac 
Tbelaycrof'l'l·ood 
that is ron:ncd i.not1e 
growil'lg period. 
larte ~l)""'ood at1d 
anaUcr btC"A'OOd odb 
rmk.c up the annual 
J10W1bn111, 

lbycdJs 
Rad1ahn1shttuofttlb 
that cood~ outrienu 
hon.zoo tally. alto lr:nown 
as .. medullary rays·• 

PhloHn.orbm 
Thr inntt bark tiuur 
lha1 conducu S)'Tltht· 

"""'food. 

0..-k 
The outer protective 
laycrordeadoc:lls.. The 
wm can also itlduot 
tbr livio.g it1ncr tiSSIJI:. 
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CONVERTING WOOD 

SUAI.SO 
So- lf.11 
H11dWoocSa lt-29 
v ... .., :io-il 
,... ... Nlffl 34-35 
Usi"9PEG m 

Plots or rdunacc 
The terms rc(cr to 
tbediroctioo oftbe 
cut m relation to the 
gr,,wthrings. 

Ty,..o( ... 
lPlainsawo 
l Ril\sawo 
JQuancnawo 

~~~--

__ .-.. 
~ ,:,. 

THE CONVERSION PROCESS 

Most C()mmtrdal wood is C1Jt/rom the trunk of tltt tree. Some 
larger limb.rmayalso!Ncut into logs. but branch material 
usually has asymmetric growth rings that produu wutoble 
"reaction" wood, which '14'Qrf)J and splits easily. &action wood 
Lr formed in limb.,or trunks that donor grow upright. In soft­
woods the growth i.s mainly on tM untkrsiM and prt>ducu 
''comprtJSion wood;"' in hardwoods itfor~on the upper side 
and is known as "tension wood . ., 

Felled trees are cut inu,lqgs orbll11sand tra,uported to 
local sawmil/sforconvtrsfon lntoroughsa-..·n timber; the 

Milling 
Today most logs arc con­
verted into sawn wood by 
band--saw or circular- saw 
macbiocs. Before the 
machine age, this task: was 
achieved by hand, using the 
pit-saw technique. A large 
lwo-man saw was used. 
witbonesawyerina pit 
below the log and the other 
standing on top of it. Push• 
ing and pulling the saw 
between them, they would 
graduallyconvert the log 
into boards or beams. 
The main types of cul pro­

duced by modem methods 
are known as ''plainsawn" 
and "quartcrsawn." Plain­
sawn boards are broadly 
lhose where the growth rings 

~ ~~".,,-

meet the face of the board at 
an angle of less than 45 
degrees. Quartenawn is 
broadly defined as wood 
that has lhc growth rings 
a1 not less than 4Sdegrees 
to the face of the board. 
Within both these caie-

gorics otber terms may be 
used. Plainsawn wood 
can be known as flatsawn. 
Hat-grain or slasbsawn; 
and quartersawn as rift­
sawn, comb-grain, edge­
g;ralo and vcrr.ical•graio, 
In America, plain.sawn 

boards are those where lhe 
growth rings mcc1 the face 
at an angle ofless than 30 
degrees. Those where the 
rings meet at more than 30 
degrees but at less than 00 
degrees are known as rift. 
sawn boards. 
True quartcrsawn boards 

.,. CUI radially with the 
annual rings perpendicular 
to the board's face. but in 
practice all boards with rings 
a1 an angle of not less than 
60 degrees arc classified as 
quanersawn. 

Plainsawo boards arecu1 
on a tangent to the annual 
growth rings and display a 
decorative and distinctive 
elliP.tical figutt. 

R1fisawn boards display 

t ~ •• •r·· 

a straight figure with some 
ray-cell patterning, and arc 
sometimes referred toas 
comb-grain. 
Quancrsawing reveals a 

.. • \~ 

t- t 
• 

straight figure crossed with 
the ribbon-like or "llake" 
figure found in hardwoods 
such as oak. 

trimmingJ art umaJ/y ITlbik into paper products and manu• 
factured boards. Exporters of wood may deal in who It or 
sawn logJ. or both. But 1M produarJof someexo1ic hard• 
woods, in Peninsular Malaysia. Indonesia, the PhUippineJ 
and Brazil.fortxamplt, now trade in .JQwn .,.,,'00(/ only. This 
is inaq~s, to prorttt tMir trttsf,om overcuttingond a/Jo 
10 provide employment/or their people and an increase in 
revenue. large top·qua/i1y lcgJ wultfew knotJ command high 
pri«Jamiart usuallyconrtrttd inro Y't'nur. 

Conmllng a log 
The stability and figure of the wood arede1ennined by the 
plane of the saw in relation to the annual growth rings.1bc 
most economical met.hod for converting a logi.s to cut ii 
"through and through" (1). This process male.cs parallel 
cuts through the length of the log and produces plainsawn, 
rifisawn and a small pcrccnlagcof quartcrsawo boards. 
Plainsawn logs are cut partly through and through, and 
produceamixtureofplainsawn and rifisawn boards(2). 
Coovertinga log to produce quartersawn boards can be 

done in a number of ways. The ideal lStocuteacb board 
parallel with the rays, like the radiating spokes of a wheel, 
but this method is wasteful and not used commercially. The 
conventional method, aJbeit a compromise, is t0cut the lo& 
intoquaners and then CU leach quadrant into boards (3), 
Commercial quanersawing first cuts the log into thick 
slices, which arc then converted into quartered boards (4). 
Toselectquartenawn wood, look al thecnd grain. 

Choose boards that have the growth rings at about 90 
degrees to the surface. Not all suppliers will aUow you to 
selec1 random boards. In any case, expect selected boards 
to be more expensive. 

•Quancnawn 

12 
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DRYING WOOD 

Grun ~vxxl newly cut from a log con rains a ,·try high puct"1· 
agt of moisture. The cell walls are saturated and /rtt WO I tr is 
htld by the cell cavities. Drying or ''sta.wning''wood is the 
process of removing the free wattr and much of the bound 
molsturtfrom rMctll M-YJlls. As the wood dries.free water is 
/rut from the cell cavities until only tht cell ~·alls con1ain 
moUturt. This is known as thefibe,.sa1urationpoin1 and 
occurs at abou1 30 p,rctnl moi.srure content. depending on tN 
species. It Is K hen moisture srarlS 10 be lost from the cell walls 
that shrinkage begins. The loss of water will stop when it is ur 
balance wilh the re/alive humldityofit.s surroundings. This is 
known as the equilibrium moisture com em ( £!if C). 
It is most important that the seasoning process be carried out 

properly, in orrkr to prtvem stresses from being created within 
the wood and 10 ensure that rht EMC iJ at 1ht appropria1t level 
to m•oid problems with .ft'r'tlling and shrinkagt. 

Air-df)ing 
Air-drying is the traditional 
method for seasoning wood. 
The boards are stacked 
evenly on spacer battens, or 
"stickers," whic.h arc 1 in 
(25mm) square and arc 
spaced I Sin (450mm) apart. 
The stacks arc usually built 
well away from the ground 
in a shc:ltcrcd position and 
arc protected from rain and 
direct sunlight. The natural 
airflow through the stack: 
gradually dries the wood. 
Asa rough guide, it takes 
about one: year to dry e .. •ery 
lin (25mm) thickness for 
hardwoods and about half 
that time for softwoods. 
Tb.is method is inexpensive 

bul can only reduce the 
moisture: content to about 
14 to 16 percent, depending 
on the relative humidity. 
For interior use. t.he wood 
needs further drying in a kiln 
or may be left tod.rynatur· 
ally in the environment in 
which it is to be used. 

Kiln-drying 
Wood for interior use needs 
a moisture: content of about 
610 8 pen:cnt, or possibly 
lower, depending on the 
humidity of the location. 
Kiln-drying is used.com• 

mc:rcially to rcduoe the 
moisture content oflhe 
wood below air-dry level, 
and takesonJya matter of 
days. Theboardsare 
loaded onto dollies in 
stickered stacks and rolled 
into the kiln, where a care• 
fully controlled mixture of 
hot air and steam is pumped 
through the piled wood and 
the humidity is gradually 
rtduccd to a specified 
moisture content according 
to the species of wood being 
dried. 
Wood d.ried below air-dry 

level will try to take up 
atmospheric moislUrc irlefl 
exposed-so. where possible. 
keep kiln-dried wood in the 
environment io which it is 
to be used. 

C'heck.iog mois1:urt content 
The moisture content or wood is given a.sa percentage of its 
O"en-<lryweight. This is calculated by comparing the 
origmal weight of a sample block (preferably taken from the 
center of the board rather than the cod) with the weight of 
the sampleaner it has been fully dried in an oven. The dry 
weight is subtracted from the original weight to determine 
the weight loss, and thefoUowi.ngequationisused to 
calculate the moisture-content percentage: 

W!'fb1olwaterl0Jtfronuampk x 
100 

Q\o-co.(l.ry w.::la]it of sample 

Moisture meters with two--pi.n electrodes a.re a simple and 
convenient way to chock the moisrurccontent. The meter 
measures thercsistanccofthcmoist wood and gives an 
instant rc.adingoftbe moisture-content percentage. 
In.sen the electrodes into the wood at various points along 

the board to check the average level, as not aU parts or the 
board dry at the same rate. 

llllllDIHS-BLOa( WO&KTS 

A.lr•dt)-1:na at IKHlw 
Construct an ~o m,ct 
o("sticttrcd .. boa.tds 
for a.ir to pus through. 

Stability 
When wood dries. it shrinks. 
The shape of the board can 
change or ··move·· as shrink~ 
age takes place. In general, 
the shrinkage aloog the line 
or the annual rings amounts 
to approximately twice the: 
shrinkage across them. 
Tangentially cut plainsawn 
boards therefore shrink more 
in their width. Quartersawn 
boards shrinlc only slighLly in 
their width and very little in 
their thickness. 
Shrink.age movement can 

also cause some distortion. 
The concentric growth rings 
ofa IJlngentiallycut plain• 
sawn board run apprOxi· 

13 

sncnos 

matelycdgeiocdgeand 
differ in length. The longer 
outer rings shrink more than 
the inner rings, resulting in 
a tendency for the board to 
bend,or"cup,'' acros.sits 
widlh. Square sections or 
wood arc liable to become 
parallelograms, and round 
sections to become oval. 
The growth rings of a 

quartered board run from 
face lo race and. being virtu­
ally the same length, suffer 
litlleornodistortion. This 
stabilny, coupled with an 
even-wearing surf ace, 
makes quarter«! boards the 
preferred type for tlooring 
and fumituremaking. 

Shrlnk.qe: llb0,tmtt11 

Sc.ctiocu or wood will 
distort difrcttotly 
dq,eod:iag ooonc:otabOO 
or the growth ring,. 

UMUM'rda.l llit-clr)iftc 
Sawnboorcb,spaad 
apart with ttiektts., a.re 
placed oa palku atld set 
io huge sucks a11ht 
mill (below), 
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SELECTING WOOD 
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Grading 
Sort woods are graded for evenness of grain and amount 
of aJJowabledefec:lS such as knots. The beuer-qunlity 
"appearance grades" and "nonstrcss grades" arc 
probably of most interest 10 the general woodworker. 
Stress-graded softwoods are rated for structural use 
where strength is important. The term ·'clear wood" is 
often used for knot-free or defect-free wood, but this 
kind of wood is not usually available from suppliers 
unless specified. 

WOOD DEFECTS 

or 

Unless w<X>d is drU'd c-art/ully. slresses can be in1roduced 
1ha1 mar it or make it difficult to work. Jruuffidtnl drying can 
/tad to shrinkage of dimensioned paru,Joints opening, and 
warping and 1p/i11ing. 

The gra<lingofhardwoods isdetennincd by ll1e area or 
defect-free wood. The gn:ater the area, the higher the 
grade. The best grades arc "fir>ts" and "fir>ts and 
seconds" (FAS). 
Many specialist finns will supply wood by mail order, 

but whenever possible, select the wood yourself. When 
yougotobuywood, take a block plane with you so you 
can plane a small sample if the color and grain are 
obscured bydirtorbysawiog.. 

lkfore buying wood, check the surf au/or splirs, kno1sand 
unt,·t>ngrain. Look al the tndsec-tion 10 idem if>· the cur from 
tM log andanydis1or1ion. Sig/rt along the length 10 c-Mckfor 
1wlrting or bowing 

~y<:Offlbdliect1 
occur ins.de \llit board 
wbm the OU-lSidc: 
s.tabilm:s bdon: the 
umdetsdry The 

Shu« 
~sphutbatoccurin 
lbe structutt of the wood 

iosadc ahnob more 
than lheoutsidt. which 
usually resul 1$ in torn 
itn.rmal fibcn. 

duetogrowtbddecuo, ¼ 

shrink•&<,......._ Cup o! 
or ri.ngsha.kcsare,pbts 
tha10pt0~"'ttatbt 
annual growth ring,. 

b1p-o•-nb11.r\. 
can mar lheappcaraoc,c 
and wWtn the IU\leture 
o(lh,wood. 

Surface di«kiQC 
llftlally oeeun alona 
lhcray,..and is usually 
<&used by ra pol dryi°' 
oftheswfaoe. 

toe! !lplit5 
att common aod are 
eatded by ~pid dryiq 
or tbc exp,osed cod. 
Sea.ling the cod, wilb 
w11ttp,to0( pa1n1 can 

prevffll splitting. 

Belftnc or wtirpi.lllfl 
ucauscdby~ 
boards badly aod 
mtrodtJCCSSltt$$1t'S 
that ma.kt lbe ~·ood 
difficult lO cut 
"'Rtaetioo ·• wood 1• 

abo prooc to move 
whtndrirdOfCUL 

Oe:a41 or a~._ knoq 
~ lht ttrnaim of dead 
branches, the $lumps 
olwbieb att ovupown 
by oew growlh nn,p., 
Dead knoi.a tend co r, II 
OU'l wbtn the "--ood 
dries. The J™o oft.be 
woodSUfTOuocbnga 
knot is imgulat, which 
mlkcsitbardtowott. 
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THE PROPERTIES OF WOOD 
Since ll'ootl I§ aproduct ofm,wre. each piec-e is _ 
unique. Elle/, section of wood taken from a tree, or 
ere11 fro'!! the same board, ,rill be different. It may 
lwre the ,w11e strength or color, b1111101 rh,• same 
grain J!!lltem. It is t!us_diy_ersityil,[ character. --­
strengrh. color. 11wkabilitr and eren seem that 
11111ke.t 11·ood so appealin~ to 11·00,lirorkers. Working 

NATURAL 
CHARACTERISTICS 

The appearance of ,\ood 
the grain potltcm, color 
a11d texture is the prime 
con')1d¢nuion \\hen chaos. 
mg. wood for ,1 projt."Ct. It:. 
workin.g or ~trength charnc• 
teris1ics arc u.suall) a "-C<:On­
d.11') con-.ider:uion, but the) 
are no k,:,, unport,mt and the 
v.ood must aha be selcucd 
for fitncs, of purpo..e. If )OU 
,ire not fJm1han,ith a par• 
licular \\ood thJl appc.ib 
to you. di.,c;u_.;:; ih propeme, 
"1th your supplier to make 
sure il v.ill !IUil )OUf 
requ1reine1Hs. 

Selecting wood i> a pnx-e,-. 
or t,.1lancing. appearance 
with &trcnglh, Y.Or-kab1ht), 
pbab1lit). ,,eight co~t and 
m ailabillt). The appcaram .. -c 
.md ch.1r,1cteri ... L1C~ or \\ood 

are delenmned b) the 
nature of its cell <.tru~1ure. 

Grain 
The ma,;-. of the wood\ cell 
,Lrul~lurc constitute-~ the 
.. gruin •• of the v.ood. ''"hicb 
rollO\\, the main .t.Xi) of 1be 
uu·:,, trun\.., and the nalure 
of Lhe groin is determmcd 
b) the tli~po!iiLjon and 
dtgn::e of or1enttmon of 
the~ longitudin.11 cdb. 

Trtt'"'I that gro'-" strnight 
and e\.cn produce .. ,tra1,ght­
graiocd .. "ood· ·•crov-.. 
grained" \\ood LS formed 
"here the cclh de\-1::ue from 
Lhe main a,i:; of the-lree 
Some tren t""i,t as the) pl'O\\­
and produce •·:,,plfal grain.·• 
Jn some in:,unce~ lhe :,,piral 
gro\\<Lh ,cc~ from one ,angle 
to another. "nh each change 
taking pl:'lL"t' o,er a rC\\ 
gro"'lb nng,;,; thi-. re,ulh 1n 

"tnlerlockcd train." •·\\d") 
gmm •• and •·curl~ gr:.iin •• 
ocxur 10 trees Lhat ha,-e an 
undulating cell :,,trucLurc:~ 
the former has "hort e,en 
w:1,e,,,.. the tttter" tl'reg-ulM. 

Irregular-grained woods 
can be difficuh to worl. and 
fini,h. Q!, lhe cell~ colbtantl} 
change direction. creating 
.. ,.ild ~ain." 

Board.., wilh random or 
undulating grain dLspfoy 
\...triOU) pa11eml) according 
to the angle to the surface 
and 1i,ght•re0ecm•1ty of the 
cell Sln1cturc. These clTccts 
arc expJoited m the produc~ 
tion of \1!DCCr..., 
The tenn grain i,, also lliCd 

in referrmg to the "'ay "ood 
LS cut 01' \\Orked. $a\\-1ng 
'"v.llh the gra111: .. reft~ to 
cuts made alon!!' the length 
or 1he \\-ood. thal is wu.h the 
longitudinal 0Cll, 

Planing a c;urfac:e "v.ith the 
grain·· foUOY,·s the d,rc~tion 
or lhe gram \\h~re the fibers 
J.rc parnllt:1 or slope up and 
,tv.ay from the d1rectio,1 of 
the cutting action. Thi~ 
results io ,1 smooth. trouble• 
frtt C'Ul. 

Planing '"a,gainsl the grain·· 
refel') 10 cub ma.de \\here 
the fibers slop< up and 
tov.ard the d1tec1ion of the 
planing action. producing a 
rough cut. 

SJwing or planing ··,1cnhs 
the grain·· refer. to cub 
made more or les.,, perpen­
dicular to the grain. 

Fi~ure 
I he term grain U, commonl)' 

u.:.ed to de~nbe the .1prc,1r• 
ance of \\ood, bm ,,,bat is 
really bcmg referred to ho 
combuumon or natural 
gro"' th rc.iture:,, collecti,cly 
kno\,n a, 1he ··figure." 
The difference in growth 

bel\\«n the earlyv.ood and 
late\\ood. the de1bH)' of lhe 
annual gro"' th nngs., the 
co11ce111ricll) or co..-cntricil) 
of the n11gs.. che d1scnbutioo 
of color, theeffe<:t of 
dbea-.e o, ph) ... 1cal dama£e 
and lhe melhod used to con· 
, crl th..: \\ood m10 board~ 
aJI ~onmbulc lo lhc figure. 

!f!.Wd i1 a /eaming process. a,,d each piece of ,rood i.1 

!!Jha/le11ge to the worker ·s skills. O11/v br lu111tlli11g 
,rood 1111d e.,JX!rie11cing the 1rar it behai·es can a full 
appreciation of ir:, p_roperties be gained. '/he natural~ 
characteri:,tics of 1100d are hrief!J'3!.!.. 011t below. and 
diflem11 kind, o[ ll'_Oodfrom all 0l'er 1/,e 11-orltl are 
il/11strored 011 tlu,.1!11011 mg µages.. 

~loM trees produce coni­
c.ill) shaped trunb that 
when cul tdn~en11ally pro­
duce l)pical pla111s.awn 
board, d1>playmg a U­
o;haped pattern where the 
l,l)CI'~ of annual groMh 
rlngs are expoc;eJ b)' the 
plirne of the cut. \Vhen a log 
is cut radiall} or qu,artcr• 
!,.:}\\ n. the aonual ring:'1-are 
perpendicul;,r to the plane or 
cut and the flgtire isles.:. di.s,. 
un.:ti,c. sbo,\ing a ~r1i::~of 
parallel hoe~ Some ,\oods., 
ho\\e\'er. have d1stiocti"e 
r,t} celb 1ha1 arce.:\po,,ed 
b) quane~awing and pro­
duce: an attr;JCtn'C ••ra)• 
Oeck •• figure. 

The form of the figure i; 
not re,tricled to ,,ood rrom 
Slraight trunks. The fork 
formed b) a branch and the 
main stem of the tree pro· 
due~ "'cro1ch"' or ••fe.uher" 
figt1re much prized as 
veneer. a~ i" burl \\ood, 

v,.hich is an abnormal 2r0\-..1h 
caused by some inJUr)~ 
StumJ)\'ood also )ield, 
mtc~ting r,tn<lom-grain 
li2,ure, which. hle burl. can 
be U!ted for turnini \\Ork. 

Te:xture 
The term .. tc~tul'C·· refers 10 
the telat1,e ,;-i.ze of the 
wo<><f::; celh. rme.te:'{tured 
y,oods ha,,·e ..-mall cl0'4:ly 
\p::lced cells. ,1..hile coarse­
textured \\ood.:. ha,e rela• 
lively l.ugcc:elb. ··Tc'tture"' 
i-. :ll!.O used lO de~ribc the 
distribution of the cell-. 1n 
rel:mon to the annual groy,1h 
ring-,. Whcrt the difference 
bet\\een earlywood and Late· 
wood is sli!.!.hl the \\ood ,s 
e-..cn•lC'l:tUrcd. \\hcre.l'i 
"ood "1th marked contrnst 
in 1he @ro" lh ring~ ha.:. an 
unc,en tcxturt".. 

A wood':i texture affed~ 
not only ho," It cub and 
plan~ but also its appear• 
ance and character tmdcr a 
~,aio and final fini,h. 
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IDENTIFYING WOOD 

Some common woods ca11 
be read,!)' 1Jenufied by their 
grain. color, te<ture ,rnd 
smell. Howc,er. 1mf:umhar 
y,O()d) can haH~ C\en e.~pens 
resoning to m.ic~opK: 
anal),i"' of the cell ,,ructure 

The followmg pap:~ ,ho" 
u •,d«tion or the "'orld's 
commcrci,tl "'OO<b. Each 
"ood i~ referred to by its 
standard name. \\'here 
appropri:ite, its commercial 
or local name.:. an: indudcd 

The genu:i and ,;,pecie,c;; are 
inen in ualics. This .. Latin'" 
oomcncl,1Lure i'I-C'Qn'\1Sten1 
worl<mide. unlike commcr• 
cial aod local name, "'hich 
can be m1,lead1ng. I he term 
··~Jl .. or ··,_pp.•· commOnJ) 
means 1lrn1 a \\ood ma} be 
one of se,e.ral within a 
g«:nu). or .. famil);· of tree ... 

l"he main source of iUppl} 
is specified for each "ood. 

CONSERVATION 
Linli\..e oil and ,nmerah., 
trees are a renewable 
resource. 1 lo,\c,er, unwise 
hat\e,tmg no,\ thrc,1tcn.s 
some specie:, \\ilh C\UOC· 
110n The Co,nention on 
International Trad~ in 
End"nf<n:d Sp&.-ie, of Wild 
Hora dad Fauna, or cnr.s. 
has begun to cla'los,f) certain 
lrces for prolection. in much 
1he same wa)' th.it the organ• 
ization bans world trade in 
cfoph,mt i,ory 

8)' agreement of p.trtici• 
patin£! n~uion, "ol'ld trade 
in Rio Rosewood is nO\I. 
banned, 3nd tf'tX'i. '!>Ul"h as 
.◄{rvrmoJta ,rnd Lifl;mm1 
Vitue ma} soon be ,1ddcd LO 
the li-.t. 

To jom the effort to pl'e• 
sef'\e the world\ thn:.11ened 
umber.. some suppliers no• 
sell onl)' those imported 
y,ood5 th,lt art certified as 
comrng from man.1gcd pl.m-
1at1l'll' 
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SCE ALSO 

Mao-lll<lo boor4s 

DlsrritKido• of ,.,.,. .... 

16'.11 
20.?I 

■ Cooife:rol,)$ ron::st 
■ Com(crousand 

broed-Jcaved dccidtlOUS 
mixed fores, 

The ,cal,eofthe tn3.p 

permits theattasortree 
diWlbutioo to be fflOWl'I 
in broad terms only, 

SOFTWOODS OF 
THE WORLD 

• l 

ar 

\ 

• ,? 

~~'; 

The sofr,,ood ngions of tbe ~·orld 
The prime source of the world's supply of oommercial soft­
woods is the Northern Hemisphere, whkh extends across 
lbe arctic and subarctic regions or Eu.rope and Nonh 
America down to Lhe southeastern UIDtc:d States. 

Conifers arc relatively fast-growing, producing.straight 
trunks that can beoconomicallyculcivated and harvested 
in roan-made forests. They are cheaper than hardwoods and 
Vtidcly used for buHding construction and joinery and in the 
manufaclUreoffibcrboard and paper. 

Softwood boards 
Whole boards of home-grown wood, complete with waney 
edgeandbark,can be bought from local sawmills. The 
.. waney edge,. is the uncut edge of the board. Commercial 
boards are usually supplied debarked and square-edged. The 
larch example shows the bark, sapY..ood and maw.re heart­
wood. The sapwood is the light-colored "'ood, which is less 
resistant LO f ungaJ and insect attack lhan the heartWood. 

Color changes 
The color of wood can vary considerably, not only in the 
same species but also in the same tree. Most woods dark.co 
v.,itb exposure to light, though some lighten or even change 
color. Applied finishes,oomattcrhowclear. tend LO 
darken lbeooloroflhe wood. The smaJI square samples 
show the wood, actual size, before aod after the application 
of a clear finish. 
A 1imple test lO sec tbeeffcctof a clear finish on the color of 

a wood is to lick your finger and wee che surface or the wood. 

• Colorm-. 
The mwl sq.are 
samples sbo.,... tht actual 
grain size of each 
~•ndt .. tdftet 
.-"'hen a clea.r in1sh i$ 
applied. 
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CEDAR 
Of LEBANON 
CNl'VSl,ba,u 
Ol.hitr Dllmel: 

Trucceda.t 
s..,,_ 
MiddkEuL 
Ch:uactrrist.ia: 
An aromatic wood. ,.;th 
li&ht•brov--o hcanwood. 
Clcarty markt<l grain 
produocdbyCOOUUl• 
ing nrl ywood and la.tt­
wood. Caft be knony, 
\\'ark.ability: Good. 
A ,·~ra:te drlecl Wfllaht 
3511,JO> (5601:.&,i'm.s). 
Cetill90tlusec 

I nu-rior and ga.tdm 
furniture. coastrueuon. 
jointry. 
F1"""1o&, Good. 

CEDAR, 
WESTERN R£D 
77o,Ja p&,,,a 
Och« llaJ!Mt: Giant 
arbor\'ltae(USA); ~ 
codar(Canada~ Bnbsb 
Cohtmbt.1: rt<locdtr(UK). 
Sour= Can.do. USA. 
UK. New z..Jand. 
Oaracttrisdcl: 
R.c:latively soO aroma1ic 
wood, Redduh bf'O\\'t'l 
io color. fadi11g to 
tilYCr..,ayafttr k>oa 
exposure to 'lt-cathc:nn.g. 
Workability: Good 
A ,en~ dried ffll,bl: 
231bJft' (370tlfm') 
Common vses: Shin,ales,. 
exterior boardm.a and 
sidi~ srttnbouses 
and sheds. 
nnastuni: Good . 
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CEDAR, YELLOW fTR,DOUGLAS FIR, SIL V[Jl HF.MLOCK, KAURI, LARCH 
CJtomottrparis P~amm.tft.sii ,41,,•,saJbo WESTERN QUEE.'<SLAND Larixspp. 
nt>OtkA.tnuiJ Odlu IWl>t':§: Othtr llamts: Tff(fa ltttm:,p4ylla Azathisspp 01.btr nal"dlfS: Tamarack 
Olhtt ~: Alasb British Colwnbta o Whiuwood, white 6.r Othtt nmts: Pacdk Otbtr flllfflH: Nonh (USA). 
)'tllow ccdu. PllQfic pine. Orcgoo prDt-. Sourea: Caunl ud bemlock. Bnbsb Quc,cosland huri. S.0-rcts: Europe. 
C:O... yeUowcodar. Sourus: Canada.. Soulhem Europe Columbia hcm)Qcl:. South Que<nJland C..W,USA. 
Sowtts: Paafk Coas1 w....,.uSA,UK. Clunct-" pole- - buri. Owaictffl§dcs: 
of North Amttiiea. 0tu11dmst:ics: cream oonresioousand Cao•da. USA, UK. Sou=: Australia. T ougbcr than most 
Oaratttffitk::t.:: A s:tniJbt...,-aiD«I., almosi oolorleu wood. Cb.uacteristics: Oar11Cttristks: conifers. it iJ a s.1n1p,. 
A pale-)'CUOWC'VC:O· redd:i.sb~brown wood, with st.raiJb1 .,-aio and A pale-brown semi• A suaigbt-gramcd 111'00d gmncdwoodofuru-
tcxt1;1n,d wood. with fioc with proaounocd gram. fine text~. Sun:ilar to IUSlroUI wood, with W'llb fine tYCll toture. fonn ttxtutt Pak 10 
straight gn.ID. It LS Obtainable in tarac a~ ofttn marlc.tttd ~la ti~ly distil'ICt growth Color vanes from pa)c net, .,ed bcanwood. 
rdativelytigbt. sn.ff'and tnot-froesittt. 1ogctberwitb Norway ring,. II is tvffi. cttt.m·btowt'l lO pm,bsh b.ght-co'4>ttd sap-
stable when dry. Worubi61)'! Oood. spruce(~ abks) tutum!, hat R-raisht browo. "'"'ood.. LarcbC$ sbcd 
Work.1.bility: Good Aff~driNI wdcbc: WorkabOJty: Good. JrllDandlS Wo,rbbility: Good. t.bcar Deed]es I.D wmter, 
Anra,t clrkd wtiitat lllb/ft'(SlOtg/m'). A 'ftrt,e dried wtiCltt: OOQl'CSIOOUS. Atl'.ragt dried '!l't'ighe: Wor-k.•bility: Medium. 
Jllb,,fil (SOOq/m'). Commooa,es: Pty,a,"'OOd, )()\1)/IV (48011:alm'). Work•billry: Good. JOlb/ft'(~q/m'), A•t;rap dried M:lpt: 
Common~ joinery Widely wed Commonii,es: A t't;ra-. drlf,d tttlpt: Comntoo~ l7lb/ft' (S90q/m'). 
Furnnu~, boatbuikhng. in North Amcnca fos- Jomery. ()Orut:r\att)On. lllb, 0' (5001:t/m'). Joinery, fumitutt. Commonuses: 
JOlnery, vei,cer, building work. bous., plywood, poles. Commoe~ fini9U.nc,: Good. Joi MT)', oonsu,letion. 
Aoishi:nc:: Good. f'tnlstdnc, Fair. Fillishior, Oood. Coosuuc:tioo work, boat planking. 

}Oinc-ry. plywood. J-1.ni§hi_ng: F llr 
F1ni<hloo: Good. 

CiNLar, VtUow f'ir,Sitvtt 17 lkaJock, WtsttrD 
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• Color <"Ila.nee 
The small ,qu.rt 
Slln'lples show thr actual 
arainsilieo(eadl 
species and tbceft'«t 
when a dear fuusb is 
applied, 

Pine. lloop 

INE,HOOP 
Aftnlt'OrflJOlllllutghamii 

Other umtS: 

Quc=Jandp; .. 
(lboulh .... iruep;DC), 
SourttS: Australia., 
Papua ~Guinea. 
Oat11Cttrbcics: 
A strai,gbl-gra.tned 6oe­
taturtd wood. Similar 
to Paraoa pine in 
appearance. ll ba5 Vll1de 

h&bt•brov,to sapwood 
Wlth )'Clk,w-brown 
htan-,.'OOd. 
Worktbiliry: Good 
A ,·tr•gt dmcl wci&flt 
3$1b/ft1 (S60q/m:a). 
ClmmooustS: 
Jo1r1ery.r11rmlure. 
tun:una. COIUINCltOO. 

••llbhirc: Good. 

P!Nf.,PARANA 
NIDIC'ariaanpstifolio 
0th<,_ 
llnnban """ (USA). 
Sou~ Argentina., 
lkauiandP.,....y 
Chane1ertscks: 
Evtn•lUtured ~1-
a,aiood wood, wilh 
lDCOO$pliCUOUl growth 
rings.. Ll.ght-brown 
heamr.--ood. Vll;th dart-• 
brownoorc. Orten b.u 
bris)lt•rtd Slttab. 
W .... bilil)', Oood 
A "t:rlCt dritd wri&b.t: 
331b/ft' (SJOtgJm•~ 
ComlNIIIISt'J:Jomery. 
furniture. turning. 
Flm5binc, Oood. 

PINE, PO:"iDEROSA ,,_,,.,,,,,,_ 
Other ea,~ Western 
ycUow poe, Cah(onuan 
white pint (USA)~ 
British Colwnbia soft 
piot (Canada). 
S,ocirctS: Wts:tem 
CanadaandUSA 
Chantttrhtk-$: 
The wide pale-ycUow 
sa pv.,ood is son,. 
nonttSinous and rvcn­
texhm:d The heavier 
heartwood II deep yellow 
co reddish brown. and 
ttt1nous. 
\\'orb hilil'Y: Good 1'£air. 
A l'Crl£e dried 1t'el&ht: 
lOlb/0' (480l<&fm'). 
CG«nmOl'IUSt$: 

Panem-~k1na.doort. 
rurmturc (sapwood); 
pnery, COMtrueuo.n 
(beartWOOd). 
fi.flishi.1:12: Fair. 
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Pl\'[, SUCAR 
Pinw lombtnlGNI 

Othttmmes: 
Califomian SU:f at p1 rx 
Sowtts, USA. 
CbantCttrlsdc:$ 
Moderately soh. wilh 
mcdiwn~ texture 
and rvrn gram. 11 has 
wh1ttsapwoodaod 
pale to tedd1Jh..brown 
h<anwood 
W«bbility: GJOd. 
A ,·enie dried Might: 
UJlb,,fiJ (420kg'm 1 ). 

Common .ws: Jomcry. 
haht c:oosuvctian. 
"1.nishiag: F' air. 

PU'<!:. 
\\'ESTER'< WHJTE 
Pimamo,,tit:o/a 
Other ri:rmes.: 
Idaho wlute pme. 
Sourttt: Canada.. VSA. 
O,;arac1eristic$: 
A SU''&lgbt.graincd CVffl· 

texlurcd wood Pak 
yellow 10 rtdd1.sh brov,'l), 
,._,,th btOe 'tlnallon LD 
ooloc-bc:t~n early• 
"'OOd and latcwood. 
Workabiliry: Good. 
A "tt1'ite dried t11·ei,ii:Jit; 

ljllb. n• (4l0q,'m'~ 
C,ommoo IM$" Jou'lel')'. 
oonstruction. (uroiture. 
boatbuilding. pl)"A'OOd. 
F1nlshlnc,Good. 

Pint, \.\c,c,cm\.\hite 

~ll\'I:. WHJ1'~ 
Pl'(tu., strobla 
Otbtr names: Eastern 
'Ahitt pinc(USA); 
Quebec pu,e. Weymouth 
pine, yellowpiM(UX). 
So°""" USA, 
Eastern C.nad:a 
Characttristics: 
A softpint,.ithstraight 
,rain. &necvea ICXIU.rc 
and 1nolmspicuous annual 
lfOW\h nnp, 11 is pale 
ydlow to pak brown in 
color, with fine ttllin-
duet marks. 
Wor\l.bility: Good 
A "~nl&t dried •·tJcbt: 
261b/11' (4Wka,,'m') 
Commo•-­
Pattem•mabog. 
JOHliCry. musx:al 
instrwnenu. (urrut1,1;re, 
c;:oastrocllOD wort. 
f'~Good. 
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Rr\11) Rf:D\\'000, SEQUOIA SPRUCE. NORWAY SPRUCE. SITl(A \'£W 
Dacrydiwn t'MjWt:U»tum £UROPEAN !kqw,lo umpen·11au Pnaoblu P,tt0.si1dlau.U T ax,u /J.a«aJa 
OU1ier na~ Red pine. Pima syl"t.JlriJ Other twne'$: Ot.lxrn:1mQ: Ort.er n:1aics: Or ber n2mt:t:: Common 
Sourcs NN"Zea.land. Oditt IWIN!!I: Scots C.bfom1.in red11'00d European -.tulC'll'OOd, SalversprVQC, )~. £uropeanyi::w 
()a:anc:1erlstk£ pine.Scand1MV11.0 Sour<,,,USA European t:pnic:c Sources: Canada, s..,,_ 
A 6nee, 1'tD-tt1tured m1,11.-'00d, R us:saan Chaneteristics: Sourtt$: Europe. USA, UK. Europe, Asia Manor, 
ru-a,gh1,gn.lDed •'OOd. rtd'1o'OOd. A straighl·gratncd Cliuacttristics: Ch.ar'ICU'risrics: A non• North Af nca, Burma 
Heartwood ll reddish Sourta: Europe. reddish-b<own wood, A lustrous straight• tt:Sioouscrtam)•White and the Himalayas 
brown. t\lffl.lq to liJhter Northern Asia. with marl:cd eontta3t graincde~n~t.ututtd ,..'()00, with slightlypinl O:11,Kteristk:!i: 
shades ofbcown through Cll•ractttistics: bet v.-em earl)",'-ood and wood, with almOSI white heartv.oc>d Usually A tough, bard sonwood, 
to W ydlowish A h_gbt-oolored te$l0• btewood. Tbc lex.tu.re earlywood and pak ,tnagh1--gra1oed with It huanoran3c-rcd 
aapwood ous wood. •ith ~IJO'lll· can vary from tine and )-Cllo-.••brown latcWood. c,-co tu tu.re. depc-ndi.og hcattwood. with distmC1 
Worb.blUty: Good. brown to ttddish•bfown tvt-nto rcLativd)·coarst \\ orbbllity: Good oo rate of gro•'tb b_ght-colooxl sapwood. 
A, erqt, drie-d ,.~chc branv.·ood and ligb1 It is DOll~OOUS. AYtragt dried ""rigbc Workdllility: Good. The growth pattern 
)Jib/ft' (SJOl<s,'m'). whit.e•ydk>w sapwood. Wort.a.bmcy: Fait 2'9tb:fl' (<t70k.&,'m'). Mtta~drkd weip!C: mu« the "'OOd very 
Cem.mo•~: Oinina figure, with A "'era,e drif.d Wf!icbc COIMl(NI IIW§: Con.suuc- 2Sfb:fi' (450kg. m') dtoorati~. 
F 1Ht111ure, joinery, bgh1 carlywoc>d and 261b,•ni (420ka, m~). lioO,JOiDCry, boJICS, Ce,n.moausa: Workability: Di.fficult. 
ply-..ood, 'lfflCrCr'I. rcdchsb la.tC""'OOd Common~Sh1nJ!cs. plywood, f)lll.l'IOIOU.nd· 8oatb111klia&, lntenor A ven.~ dried weight: 

~' Good. Workablliry: Medium utcrior siding, board.sand viobo bclbc:s _,1ouiery. oonstrucbon, 421b, IV(670qlm'). 
Aittatt,dried t1·eia:h:t: interior joiDCT)', ooffi.ru., Flnlsldna, Good. musical instrumenu, Cootm0111asn: 
lllb. n•(SIOkg,'m•~ posts, i>l,-v.·ood. gbdm. oars. racmg Fu.rruturc. turning. 
c-.....,.,. F""5hmg: Good $CU.Us, plywood JOUlef)' 
Fu..mitu.n-.joiony. .........,Good Amfliac: Good. 
~ work. 
•·lnishiac: Good 

Red•ood. i:.toptaA 19 Spnatt.Shb 
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SH ALSO 
How1r,ar:tw 

Oit.cributioa of -~-• 8rc)ad•lea,-cc;I 

11-11 
11-11 

c,·c1grccn foral 
Broad-to .. ed 
dcc:1duous fottst 
Broad-iea,."Cd 
e,·ergrc,en aod 
Ckelduousha.rdwood 
fottS1 

■ Broad-Je.a,cd 
dcoduom and 
ooruferousmu.td 
fornl 

Tbesicaleoflbemap 
pemu1s the art3.$0f lr« 
distt1bu1,on 10 be ~bo11,,-o 
10 brood ttnns onJ) 

HARDWOODS OF 
THE WORLD 

Hardwood rtgions or CM world 
There arc thousands of species of hardwood trees distributed 
throughout the world. hundred~ ory, bich arc han·csled for 
commercial use Climate is the most important factor 
governing which spcc-,cs gro\\S where. ln general. deciduous 
broad-Jea\cd trees arc natj"e to the temperate :--.onhern 
Hemisphere and broad-leaved e .. ergreen~ to the-tropics and 
Southern Hemisphere. 
Hardwoods grow relati,ely slowly, and, although pro­

grams for replanLinghclpmamtaio the forests. the new 
trees arc not always of such good quaJ11y as the older Mock 
The map shows lhed1stribution orbroad-lca,..cd evergreens 

and broad•lea,..ed dcciduOu) tree:~, c:,..c:r~recn dnd deciduous 
hardwood~. and broad-Jea,..cd and comfcrous mi.~ed forests. 

r-::e 
Eod_....,,p,d<, 
The indtSCl"iminatt 
des1NCtion of1.1e 
-workl'srajn r0ta1 ~ 
leading tO a SCVCTC 

slioruac of trop,c:al 
harch-.-'OO<b. TocolUCf\'C 
val.Ulbk n:&OW?C$. \ISC 
oaly I.hose woods grown 
on p!anQ.tiom or 
man.aged romu. The 
spcaes most at :isk arc 
m1.rked wnb a kllcd­
lree symbol. 
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Colo<dlace 
The unaU ,q~ 
ampksshowttieactual 
pa.in~ofcub 
spc,cies and lbedf«c 
when a clear 6tisb is 
applied. 

r-:: e 
AfRORMOSIA 
P,riropsiulata 
Otber umtS:Asscmela 
(IVOf)'Coast. Fraooe); 
kokrodua (Ghana, 
lvoryCoa11); aym. e1bi 
(N,gcria). 
Sowtts: West Africa. 
O.ara«tri.1dCI: 
Adurablewood. with 
straight to it1ttrlocted 
pn. The yeUow•brown 
heartwood duteos to 
tbcQOloco(tcat.. wlutb 
it re,emblu, lhough it is 
6ntr t.txtUffd and not as 
oity as ttak. 
WOlbl,U:itr, Good. 
A Tt:ratt dritd '"flabc: 
44lbffP (710kg/rri:'). 
eom..o.-
v men, interior atid 
cxtt:rior jointty. interior 
and ext.trior f'um.itutt. 
oonsuuctioo. 
filllsbln,: Good. 

ALDER.RD.> 
Almatvb,a 
Otber name,: Westcm 
aldtr. Orrgon aldtt. 
Sou.- Pacifi<Coa,1 
olNO<th Amenea. 
Chanct~rbdcs: A soft 
ttlativdys.traight• 
grained C¥Cn•ltxtured 
wood, pale yellow to 
reddish MO',\n in 
colo, 
Workability: fair 
A vcnce driNI ,,,ac•t: 
lllbift' (llOtg/m'). 
Common llSl'S: Fumi• 
tlll't, turning. c:amng. 
plyv.'OOd.VfflOCf 
Fi:nisbiinc:: f'air. 

Alder.RN! 

Page 21 of 304 EP Family Exhibit 2008



ASJ I, \\'HITE 
FruinMS amtnCONO 
Ocher lll.JDts: 

Canadian uh, American 
w1i, .. ash (UK~ 
S..=Canada 
and USA. 
Owact~ric:s: 
Acoant bul gtOCrall)' 
S1.raiJh1-graiMd wood 
wsthalmost while AP, 
wood, and pale-.brown 
bean wood mmlar lO 
European uh. 
Workabi_liry: Mtdrum. 
A,·ualf:dried •eight: 
42lb1n> (670k.g,'m'). 
Comm<N'l 11.MS: Buct.11 
ti.u and 1001 baodles., 
boalbuilding.,joinr:ty, 
ben1•ood fumirutt. 
Ftnishi"C: Qood. 

ASH, EUltOPEAN 
FrtlXIIWJUttl.tltJf' 

Otkr ol.JIMS: Enpsb, 
Fn:odl. Poluiu.sh. etc. 
(ac:icording 10 on gin) 
Soartt:s: Europe. 
Qara.c1fflStits: A tough 
coarsie-ttJ.turtd straight­
gn.iocd wood, •hiti$h 
to pale brown moob 
Loa, with dart stain«I 
heartwood att known 
as••obwuh." 
Workability: Good 
A Yttajtt drwd Jl"tiplt 
441b.n' (710q/m'~ 
Commoo mcs Sports 
equipment and tool 
bandlC5. beatwood 
fumitun., cabinct­
rnatin,, plywood, 

''"""' flnl>Mnc, Good. 

A,ta. un:lpun 

8Al-SA 
Cklvcmo /4gOfNS 
Otbtt Ul!W!i: Guano 
(P\lerto Rico, Hon• 
duru). lanero(Cuba). 
polu. (Bclm:, Na,­
agua); topa(Pcn,~ 
wni (Boli,;a). 
Sou-
South Amcn<:a 
Chlnk'ttrisdcs: 
The sofiffi and lightHt 
commercial hardwood. 
A.llopensttaight· 
grained wood, w1tb 
tustrous .,-erypak beige 
10 pinkish oolor. 
Wod:abClity: Good 
A ttratf drkd wd~bc 
101blR'(l60kflm) 

Common """ 
lnsulatioa.. buoyancy 
aids. model-ma.king. 
pa~ng. 
Fldlsbiltc: Fair. 

8.alu 
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BASSWOOD 
Ti/1(.lamtn('QM 

Other names: 
Amenou lune 
Sow= Canada. USA 
Cluncttristics: 
A fiM s.trai&ftt·graiDtd 
even-tuturtd \1,-wd,, 

Crcamy-"'"hlte ooklf. 
twrung toi-Je bfown 
on uposutt. 
Workability: Good 
Aveni~ dried t1rigbt: 
l6lblt\ 1 ('20k.11'm1

). 

Common ..... 
Carvina:aoo hm'l.ioa. 
pattem-mahng. vmeet, 
JOlDtty. 
Flnisbl.,c, Good. 

BEECH 
Fagwsgnmdi/oha 
Othtt namts: Amcncan 
boa:h(UK~ 
5ou...,, Canad.I, USA 
Chanc:te:riseics; 
Sua.gbt-gnu,cd wood. 
with fineevea texture. 
Light browo tO reddish 
brown 1n color, shJblly 
coarstt lban European 
boa:h. 
WocbbUicy: Medi\l.nl. 
A \'tnft dritd .,.-ftpc 
461blfi' (1.00t,im'). 
Common """ 
Cabinrtmaking. bent• 
wood rurfUIUtt., irntrior 
J()ioery, 1umin1, 
FuminccGood 

BEEOf., Et:ROP£All,' 
Fop, ,ylwuka 
Ot.htr DaJlk'$ 

English, Danish, F ttneh 
bttcb,nc.(aocording 
IOOri.giO), 

Soou.aaEurope. 
ClwklfflS!ics: 
Stniiabt•a,.iocd wood-, 
W1lb finctveo leJ.ll.1re 

Whitish brown. turruog 
10 yeUow,sb bfown oo 
ex:poe:utt. "Sc.tamed 
bcccb'' is reddish brown. 
Work1.blllty: Mtd:ium. 
A ¥trait tlric-d 'ni&lil: 
451b/fV (72:0tg/m.,). 
Commonuses: 
CabiQtunabn.&, 
bmtwoodfwmture, 
mtenor JOltlct)', veoecr, 
tum1n1, plywood 
,,_,,.,Good. 
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r--e 
bdangcrN speda 
The indiscriminate 
cksuuction or thr 
world's ram forest" 
ltading to a 9t'Yt:tt 

short&i< of<ropicll 
hardwoods. To conserve 
'i'lluabk resources. u,c 
only I.hose woods srowo 
on plantations or 
managed fore:su.. 1bt: 
speact most II rist att 
ma.rt.ed Ylllh a fdkd· 
b'Oesymbol. 

• Celordtu&e: 
The small 1quare 
samples show tht ac1uaJ 
pin U ol each 
species and the: effect 
when a clear firuab ,, 
applied. 

BIRCH. PAPER BIIICH. YELLOW 
&n.14pap1,tftra &tula alWg""1nlCISU 
Ochtr aamcs; Americ.an Ot.htt IIILIDC5: Ha.rd 
birc.b(UK):wbi.tc birch birch, betu.la wood 
(Canada). (Ca.Rada~ Canadian 
s..,,_Canada. USA ,.uow t,,,di. Quebec 
QarlltCC~ btrdi.Amen<:1n btn::h 
A fine stra.atbt•sra1DCld (UK). 
tveO-textan:d wood ll Sourtn,: Canada. USA. 
bas a wide creamy-whit.t QuNl('tfflSdcs: 
sapwood aod pole- ~•·sniDOd wood, 
brown bcanwood. with fine cvc:o textw-e. 
Work.lJlility: Good. It has bgb.t-yeDow 
A t'ertee dried •~lgli1: sapwood, and ttddish-
40tb,1\l(6'0q/m 1), brown heartwood •1th 
COIIUIIOH:ses: Turning. dtsbnct darker <lOk,rcd 
Dicben utfflSik. g:rowthrinp 
plywood.""""'· WorUlbility: Good 
Flnhhbi&: Good. Arc-nee d:rk4 lll"d&bt: 

44Jbift' (7101tgJm>) 
Co,mm,c:MI -.e$ 

fwruturc.JOloery, 
1W1ll_og. plywood, 
F""5hulc:Good. 

fltrdl. \ tUo,. 

i'--JI 
BLACKBEAN BLACKWOOD. BOXWOOD BRA2lLW00D 
Castanos~rmum AUSTRALIAN &nssentptrriu,u GuilondiNittltinata 
Qll.Jtra/e ACOC'l4' mtlano::ylOfl Ocherlll.meS: Oc.htr Qatlk'S 

Othtr ■a.mtS: Od><,......, Europeao. T ,.ulosb. Pt:mambuoo wood. 
MOfflOn Bsy bean., Black wattle:. Iranian boxwood bahia •ood. para •·ood. 
M0tet0n &ycbestnut ~ Austn.ha.. (aQCOrd.tn& to onsm) S......:Bnwl. 
beaolRe Cliaractcristicc 

- So.lb<m 
Cbataiccffl!ides: Ha.rd 

*"ts: Gme...Uy $1™Jhl• Europe. Asia Mmor. and heavy. WJUI straight 
Eastern Awtraba. pncd. but cu be inter• WcstcmAs&a. grainandfinentn 
011rllt"lttlstiocs: Jocbdandwt\')'. A Ow.ccfflnics: A floe tc~lw-e. PaluapY,·ood, 
A """"""y s<mghl· medium and e\11:D• ~tcxttmdwood. It coatrasting with bright 
grained wood, but t.cxtuttd ., ood. v..ith isdcrueand heavy.can .,,._..., bean wood 
somttimes interiocktd. h1suous ,okkt.-brown have l,(ftj_gbt to irrqular 1om1n& 10 ttd~bro,wn 
HardaDd heavy, ii is 1odart-brown color. grain and is lighl ydlow Slriptd figure:. 
ncb tn-own in color Wo~bhilitr- We<hum mcolo, \\'orhbility: Mediwn. 
wtthgray-brown A .-e;niee dritd -..eiallt: Workability: Medium. A nr1.2e dried weiifi1: - ,21b1n• (670tg.,m.,, A,·uqe4ritcl ,rclp:t: 80fb)Ol (I 280q/m>). 
WOir'b.biliry: Medium. Commooascs: S8lb/R>(930qJm•). Commoauses: 
AYt:naf drle.4 Ml&,ht Funnture. inte-ior eom-.- Dye-wood, turning. 
451bJft' (720qfm'). }Oloet)'. lUrtlllll, billiard C.a.rviDg. tool ha.odk:s. YK'llin bow,, gunstocb, 
eo.-,o...., 1abk:s.auns1oct.,and 1urrung. ruler-.mlay, exterior jotncry. vtnttr. 
Funuturc.JOintt)·, dicc»nbve va>eer musical LDSlnlmeolS.. ........., Good. 

""""'· Hm,hiog: Good ··-= Good. 
Fi-Good. 
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t:= e c::e 
BI/BINCA Bl/ITERN1Jf CHERRY, Bl.ACK CHESTNllf CHESTNlff. COCOUOLO 
Gwibowtio~i«i Jwgla,ucffl~o Prwuu#rotma Costantadffttou, EUROPEAN l>tJ/bnito m""' 
Other nstMS: African Otbtt unts: OlhtrDll.lrleS: °""' ...,.,., CtntQNtl ,a11ra °""'"'""" rost"wood; kt\-'8.lllllO Wlutt walt1ut. Amencancheny(UK). Ameocanchew,u1 Od,tt IUl.metl: Gnnadillo (Mc,x,o) 
(Gaboo);minsana So,,- Canada. USA SoutttS:Canada.. USA. (UK); 11«mychestnu1. Sparudlchcstnut. Sour«s:WesiC:0.St 
(Cameroons). O.a.ncttrisrics: (hrl('lniscics: A bard Sowffl: Canada. USA S\\ttt cbesmu1. ofCanralAmenca. 
Sourcu: C-ameroom, A llratgbt•gn.tocd waigtn-grainrd •·ood. 011...acttrntk:s; Sowa-s: .Europe, Otatattt'risrics: 
Gabon. coant--tuturtd v.ood. ,.--jlhfinclnlu.rt. Heart· Coane--taturtd, wi1h Alia Minor Hard. heavy, tough 
Cb.arac1triseia: wi lb medium-brown wood, is rcddilh bro...,·o wide growth rings. CharacttrisdQ: wood with irrcsu.lar JRin 
.\.fodttatdy coen,e evt"D· h<fflwood. to deep red. wtlh brown Sm:ular to oat i.ft appear Cotrse-u:xturcd, With a.nd medium tature. 
ttxtuttdwood. hcan Worbbl1ity: Good. lkcksandsomegum a.net, but lacks broad ttn.1gt11 or spualkd Attractive varicgatcd 
haw stta.igh1 or int«· A,-cnetdriN!•dr;lu: """""' r.t)1.. Be.::ausrofbli,tit, grain. Color and color, from purplt 10 
locked aod irregular 2.8lb1ft' (450k:&lm1). Workability: Good. l'l'IOS,(lumbercomcs iu11.1ttsimilartooall:, yt:llow, WI tb black 
grain. Rcd•browoin c.m-...., At·erae,drled wei.pc rrom staocbng dead but lacU~k ray&,aure. mutJD.p turning to deep 
ooJor. withpl.ltpie Furniture. caf'ing, 3Qb,fl'(S80k&lm') UttS. lnscitt auaelc Reacts to rcrrous metals orangc~rcd oo c:xpoe:ure. 
winil'lg. inttrior .1omery. c(ICDIIIOa IIStS: causes '"'-0m'ly W .... bilicr, Good. WorbbOiry: Good. 
Workabilicy: Good ,._, Furniture, patttm- a»cltnu1 •• Annee dried ..-t4chc: Au:ngtdried •lft~1; 
A,·t.netd:rit.d ..-ript: ··~Good. ma.tm3-jolnery. Workability: Good. lSlbln' (~kllm'). 681b/f\l (I l~m 1). 

SSlb/ft, (880kg/m1). mus.cal ll1SU'UmOllS, Af"ttait dried "'elghl: c..,_._., Coomoo ~ Tunung. 
Common~ lObacco pi !)CS. lOlb,'OJ (•SOk,i•m1) Fwniture, tumi11g. kni(c bndlcs, bnish 
F'urruturc. vcnca, t1Jllsblnc: Good ConoontR:£ -._ poles. sukes bocb.veoeer 
wooden UlCDllll. Fu.miturt, ooffins. F't.ni~n,:Good. 1-lnishii,g: Good. 
f"""'°'C: Good. pole$, su.kcs 

Fmhhlnc: Good. 
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r--,at, 
F..nd,......i_.. 
The i:lldiiCfim.inat.r 
destruction or 1be 
world's ra10 fomt is 
lcadma 10 a ~re 
shO<Uae or tropical 
hardwoods. Toc:ontcrvt 
\,alual)l,e raouroes.. U$e 

onlylholie~,rown 
oa plantauoas or 
ma.~ fomts. Tbc 
spc,eies ll'IO$t a I n.st uc 
muted with• tdlcd· 
ttetsymbol 

• C.klrc•a..acc 
The small square 
samples abow the actual 
grain si~ of etdi 
species and lhe effect 
when a dear firush is 
appbed. 

r--,at, 
•EBO:-rY 
Dic,pyroub<n.,,, 
OchttDaJDH: 
Tmdu.tub,cbans. 
s..-
Sn Lank.a, India 
Oar91N:tristia: A hard. 
dtnse and bravy wood 
withtioteffllittXtiltt 
IDd 1,trai,gbt. irregular 
orwavygn.in. Thie sap-
wood is yc-Uowish,. tht 
bcart•ood dark brown 
IObia<t. 
Worubility: Oulicwt. 
Avera1tdried w~t1 
7,Cfb,fiJ (I 190k.11'ml). 
O>mmoe usn:Tumin& 
musieaJ iMLrummts_ 
lt:nifehandlr:s, 1olay. 
Fl"""'°"'Good· 

DIil. \\'llite 

EL.\!, WHJTE [L\1, 
Ullma americona DlfTCl! & ENGLISH 
Ochtt DI.JIM$ Watcrclm, Ulmvs lwl1"'"1ia1J 
swamp clm., IQ(t elm u1mvs,,,_. 
(USA); O<llamwood Oc.b,rr Dll.lnfS: 

(C..WS.). Dtltelr. Cork bark elm. 
S0111•tts: Canida., USA. £,q/uJ,; Red dm. 
Olffl:t:Cttkdc:s;~ Sourtn: Europe. 
Acoarse--tutured. Olar1e1uklie1: 
strong. tough. mccbwn• Coanc,.tQhucd wood, 
density wood; usually with distinct imgular 
Stra-,ht..,.iOtd, bul ~-i.h rinas arv1n, 
can be 1.ntcrlockcd. Has llltaCtl.\'eftgW"e, The 
good bending prop«• heartwood is beige• 
tin. The beanwood is btoWl'l in color. 
• pole ..dd>sh brown Somcbmes in short 
Work.ability: Good sul)ply bo::ause of Dutch 
A,cragedricd"ri&h-t:: ielmdUU$1t. 
361b/fl'(S80"8Jm') Worbbilitr: Mcduun. 
Cemmoe uws: Boat• A ftr■ge dried --=i.ghc 
bwlduia. cooperage, Jllblfi' (s«>kt,!m•). 
furwture, ll,Jl"ICUltural C(IDUIIO■ uset: 
impkmeoll Funuture, bcimi,ood 
1-'lnNlilJII: Good rurruturc. turmna. 

boatbwldma,. 
•lnbOiog; Good. 

t::: e ,...., 

CO:-rCALO Al VES HJCKORY JELlJ!'OXC 
AJtr01t1J1M/ra.x.ilfifol.ium Car,a'PJ). DyuocosnJ/0111 
Other ria.mtt: Otbtr names: Olher names: 
Zebrawood(UK): snaabart tuctory. Jelutoo,g bvbt.Jdutong 
•F"'ood (USA). var&ous other spcaes, P"ya(Sanowal:). 
Soertts: Brazil. Sourttt: USA -Oiaraicttffiliics: "lard, Chtacltristia:: Soulhn.stA.aa. 
rncdium-totureJ •'OOd A coarst-tatuttd wood, Oindlf'r1sda: 
w,tb1rregv.la.r.i1:ter- g,nenlly l<r>iiJ,t• A son.. hntrous. 6ne. 
locked grain aad ha rd gnmcd butuo be cvcn-tuturcd wood 
and soft layeno:'ma• irregular or wavy. The •·itb Slrlisb1 p-aio 
tenal. Reddish brown IIP"'ood is wtuic, hcat1• Creamy pale brown in 
wnh datlt stttalt J, Slflll• wood n:ddrsb brOWD. color. lattx ducu 
la.rinappeartOOr: to Pccan(C. Hh.ltMAJ/J) is maybe presern. -- ooe of lM tofier Workability: Good 
W<Mbbtlitr-Dtf!icuh bickones. Annet dried •tlaflc 
A«:rl~drkd•riiibt: Work.1.bility: Difflcu.lt. 29tb1fi> (4701ca,•m>). 
S91b./fV (9501:g,•m,). A,cnJ,.>e clM -.,.ipc; eoou.o.--
eom- """ <6ib/ n• (74-0q/m'). Patttm•makin;g.. 
Furniture, tumiag. Coln.mo•ustS: drawing boards, 
\'COC,Cf, Stnk:m.g-tool bandies, intfflOr joiniery, 
......... , Good. sponscqw:pmcot. camog. 

dw.ra. bentwood 
furm1ure 

Flnistdor; Good. 

fini:shi:nc: Good. 

Page 25 of 304 EP Family Exhibit 2008



,-...a, C":,A r--e ""' a 
KAUVULA K.lNC"'OOD LAUAN, R£D U\'l£ MAHOGANY. LJCN\,'!11 VITA£ 
~pnrmonspp. Da/b,,p_,.,,, S/torttJ spp. Tl/iavt1/pru B RALLLIA.~ 

- offi,uw, 
Otht.rnames.:Sua. Othtt name,; Vtolet Other rut.me.: Noot ()chtt- lllJMS: $'.-i~t~nlOmat'rOp}i)•lla Othtr1t1mes: 
NcwOwnca bffl...,'(l()d 11r'()Od, ..;oJetta(IJSA). $ourttS: Philippines. Undeo(Gemuny). 0th« names: GU2yacan (Spain); 

Sc:KirtH: s..,...., Ow111:tt:riscics: Sourttt: Europe CtatraJ Amcncan. boisde piac (France~ 
Papua NcwGuinca., Soulh Amcnca. A relativclyooanc- C'llarac:ctrist:lcs: Honduru, Costa Ricatt. guayacu Degro, 

Solomon I sla.nds. Cla&rlil'litristics: ttXturtd wood, Wrtb A soft straJgbt•graintd Penivian rnahoptiy. etc ptlo unto (Cuba); 

Cluiratltristks: A line t'VC%Hcxturtd interlocked grain. Tht wood. with lint uniform (aocording to origm). ironwood(USA). 
An cveiMcxtuttd wood, lus.tr0uswood. Tht bcar1wood is medium texture. C.olo, white to Sou....: Central aod Sowtts: Wat India 
pale yellow-browo in bcart,,,.ood hasantae• todar\: recho«>loc. pale yellow. daruru.ng SouthAmmca. and uopecal A.menca 
color, with a rather twe vanepted atnped Worbbility: Good. tolightbrownoo Oaructrktla: A Cbarte"ttristia: 
pla.iD appcaranot 6.Jure oh,oltt•bro·wn, A'fU11a,t4ritcl .-d1b1: cxpo.w.tt. . medium-textured -·ood Very bard, bea vy •·ood; 
Workability: Good. black. and golden .)9lb1'fil (6301:g.,m)). Workabllicy: Good. withsuaight-and-<wn bu lint te:xturc and 
A, kt&e dried ..--elzb_t: yellow. Commonuses: Arut.gt doff ,i-dghr.: or tnterlod:ed arain. elosclyintulock~ 
»:b.1'fi1 (480k.ai'm1). W0rkabHlry: Good In tenor jo1oery, t,oa1. JSlb,iftJ (S60k.ai•m1). Heanwood IS rcdduh .,-.m. Heartwood is 
c.mm.,-, Au,n~dried wei-,.c building. (urrutUR, Common,_ brown to deep red. dark pttrush brown 
I ntmOt joinery and 7llbN(llOOtiJm') Vffi«f,plywood. Broom handles, hat WorkabiUry: Good to black. Naturally ody. 
furniture. Commoauses:lnJay, Finish! n,: Good. b&oek.s. toundins A renge dried wde:ht: \\'orka.bel I)'= Difficult. 
•·"""""«,Good- turnina. marquetry. boards. PLl.00 kcy1, JS!b, n• (S!,Okgim'). At<tn.tedritd weipc: 

flnhl>ing; Good. harp,._ tO)-S.. clop. c ....... ,_ 711bfl\1 (I 2S()qiml) 
carving. lntcriOf paneling and Common....: 
F'"tni~ing: Oood joinery, bou,t planking, Bcann,p. pulkys, 

car,1na, ru.rru1ure, malku. 1um1 BJ. 
J)lanos., veocers. 1-lnishiag: Good. 
FU>i,bing; Good 

l.1us11, Red 
lime- \ f ahoCa.nJ, Bra:dllan 
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l":: e 
Enda•~~les 
'f'M irtd1serunmate 
destrucbon of the 
•'Orld's rain fortSt is 
leadi n, 10 a scve~ 
shortage or tropic:al 
batdwoods. Tocomcrvc 
,--.Juabk resource:s., uJC 
ol'lly thost ""'oodt grown 
on plantations or 
man.agtd fom.ts. 1nc 
spccits most at risk art 
marked wi1h a felled• 
Utt S)fflbol, 

• Colo<wnc, 
Tht small ,quart 
samples show lbe ace iaa.J 
grain Jiu or each 
SJ)CQCS a.od lhe c:tfect 
•·beaadcarfinishis 
appbcd 

MAPLE, HARD 
A«r $0Cdlanott 

Otlitt lWDtS: Roct: 
ma pie, sugar maple-. 
S.U....: Canada, USA. 
ChffllC'ttrisdcs: Hard, 
bclvy. suaigtu-g,ajntd 
.-ood•-itb fiMterlUrt 

WhitesapY,'OOd, ..-,Lb 
upl roddish•brown 
beartv.-ood. Sometimes 
with bird's-eye firurt 
or curly fiaurc. 
Work.ability: Otfficult. 
A,·traet4rkd wti&bt: 
461bjft, (740kg/m1). 
c..,....,..,... 
Fum11urc, tu:rnm,1, 
m.usicaJ lnstTWnc:01$.. 
butcber"1blocb. 
ftoonn,.~. 
1-inishioc- F au 

' 

f 

\bple,$ort 

''IA.PL£, SO•-r 
Aetrspp. 
Otherumes: 
Red maple, siJvcr 
maple, OR,,oo mapk:. 
s.,,_,_ UUUlda. USA. 
OuirK1eri$tics: 
SU'IJ:gbt-graintd fiae­
kXIUR:d •'OOd, no1 as 
stro11gas hard maple 
Lil,htcreamy-brown 10 

cok>c. Of'tcn with curly 
figutt. 
Wl)f'k1bility: Medium. 
A t"Cngt driiN ~iJ,;t: 
J9lb/ll' (630kg,m'). 
Commo11uws: 
Furn11ure, mtcnof JOID­
t:ry, tumina. ''COICCI', 

mus.cal ltlllrWOenU, 
l!oon .. , plywood 
J,'i.nishina:: Good 

Oak.R .. 

OAK. RED 
QwrnaMJfa 
Othtr DI.JIM'$ 

Northem ..d ou; 
Amenca,rndoak (UK). 
S........Canado. \/SA o.,.,,~ 
Straight-a:rail'ICd, ..,th 
c:oarse1extuttandleA 
anractJYC 6,ur-e than 
while OU.. Pmbsb red 
1t1ct'.Mor. 
W~bbffity: Good 
A vta111ee dritd •debt: 
491b'f'l' (790kg,'m'). 
Commonu:st:s: 
Furrunrtt, il'lterior joio♦ 
tty. floonn&, ,,:occr 
1-'inishing: Good 

26 

OAK,Wl(IT[ 
Qu,r,:waibo 
Other DlmtS: 

Amentan wbJ1eoat 
(\/K). 
s.,,...., \/SA. Olnada 
Ovacterbtks: 
St.rai,tu-s,aioed, wtth 
medium.wars-: to 
ooa.rsc: tutu.rt. Similar 
in appcara~ :o Euro­
pean oat, but more 
,~n.able m color. 
lmpcMOUS 10 ,U1Ct 
\\'Ot'kability: 0ood 
A 1-erage dried ~ipt: 
48lb,•ftl (770l:J:/m, ), 
COIIIIM•ases: 
Construction, ioorins. 
fum11utt. inttrior joi-n• 
cry. plywood. •tDCtt, 

buttls. 
fhlsbh>1: Good. 

OAK, JAPM't:5£ 
Qurrt'W 1t1ongo&a 
Other ll&IIIC$ Ohna.ra.. 
5'1iutta: Japan 
Ch.ancteristks: 
So.ugbt•graiocd a.od 
coane-tcx.tured wood. 
milder UWl European 
and Whitt oak up.1 
ye:Uowuh brown ll'I 
oolor 
\\'orka.bility: Good. 
A,·e~e dried weigtic: 
421b;fi> (670q. m'). 
ColllJll(Hl .stS: 

Furruturt, pandmg. 
t\ooring, boatbudd1n1-
jo1ntry, wnetr 
FWsJ,;nc: Good 

OAK. EUROPEAN 
QwrC'US rohw 
(lw:,Cl4JNUON 
Othtr11~ 
EnaJi,h, F.-..ch. Potisb 
oak. e1e. (accordm,a to 
oria,a). 
Sourca.: Europe.A St.I 

Mmor. North Afnca. 
Ow-actttisrits: 
A coant·k.lluttd aDd 
$lI'tlgbl•gr&LDC<I ••ood, 
With cbSllDCl growth 
nl'lgs and broad rays 
"'-hen quamrsawo 
Pak brown 10 (Olor. 
Work.ability: Good. 
Al'enaedried ~·tJ,a.c 
4.Slb1fV(720kgfm-l). 
CommonustS: 
Fumiturc.joi.Dtt)', 
c:x1.emal v.ood"'ort... 
flooring. c:arviag. 
boatbuild:in.g. 
f11lishlnc: Good. 

011.li., Eurapeaa 
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i"':::r!t: f'-, e r---e,. r--e f'-,,.a 

0BECH£ PADAUK. AFRJCAN PI.AJ'/t, EUROPEAN PURPLEH.£ART RAMIN KOS!:\\'000, 
Trlplodtiton Kkroxyk>n Pitrocarpu., $0J'OluU Plo1anws0ttri/olio P('!togJ"Ntpp. W'fly1tJ'hls bancanw BRAZIi.JAN 

Othtr na..totS: Ob«hi. Otht,_ Other namtS: Othn llamt$ Amar.In Lb Othtr •a.ma: Dalbt-rtJDl'lftra 

a.rere(N1p:ria): wa,.11 Padouk, camwood, Loodoo plane; Eogljsh, (USA); koroborc-b, sak.a Mela wis (Mala ys.ia); Ochtr 111.mtS: Rio 
(Ghana); sunba, .,..,awa barwood F rcnch plane. etc. sabvalli(Guya.na), ranun h:lur (Su~wak). r~'OOd, Bahia rost--

(h'OryCo:ast); a yous Sou:rces: West Africa. (ac:wrding toorigm). purpleba.rt (Sunntm); s..r.,.., •ood(UK~JIICa<Uda 
(Camrrooru). Cha.racteri<stics: SolltttS: Europe. pau rollo, ama~nte Soulheut Aaa da Bahi1, jaeata.Mo 

Soum-s: West Africa.. A hard, htavywood wi Owacttristics: (B,uil), ChmcttrisiiC1: prtlo(B11211); 

01rat:1erlstks: A light· straigh1 to interlocked Strai,atlt•gr.tiM<I wood, ~ Ceotnl and Mo,dc.-atdy6neeven pahssandrt du Branl 

woaht tlllber fra.tureles:s grain and roodentdy .... ,1bfioc:comedium South America. le.ti urc:, usually nra.ight • (F""""). 
wood. with fine CVffi coar.;rtt.Xtull". R.icbred tature. Light reddish· 0:ancter'kdcll: grained. Puccm.my- Sourtts: 81'Ull 
tututt. Tbeg,aincan to purplt-brown color. bfowo beart'A·ood. WI.lb ururonn fu'lC 1orocdium bcown oolor. O,inc:1ttkrics: Hard 
bt intcrlocted Creamy w11b red s1reals distio« clatter ra)'I leXIUtt, Ui1.1ally1-1ra,at,1 Wotlubllity: Good and heavy; medium 
whitt to pale yellow i:o w..-..•.bilitr-Good producingauructive gn.iocd AtlnKU,'C A ,u.g,e dried w-flletic Lcxture.. -.,th wai.gbt - A ~ra;t clritd •~ig.ht l'k,ek fiau~ kMWn as purple oolor. da.rkcmog 'llbJftl (6?0k1Jml). .,..., H,ghly 6gum!, 

\\'orkabiliry: Good 441b,•ftJ (7 lota/mJ) "latt•l<>Od" when 10 rich brown dut 10 Common.ses: Fumi~ with bro-.'n, V!Oltl• 

Aq:ra~drled •rd&h:t: COIIUDO•USCS: qua.rtersawn.. Stmilar ondabOO. tutt, i.ntc-riof joinery. brown 10 black color. 

2-41b, f'\J ()90k.ai'ms). Interior ,ornery. (urru• to but darker than Workability: Medium. nmun1, 1oys.ea.rvn1g. Work.ability: Mcdiwn. 

Cc,mm,oo iaws: lnler)Ot' tutt, 1uming. handles. Amenca.n ,ycamore A v-entt dritd w-ftehc Boonng."""" A l'tra&'<t driNI 11·tl&ht: 

jointf)•, draw« hrungs. tloonog:k.oowoua ( P/atm1MJ ettidl'nutliJ). lllblft' (8$0ksfm'). ..._ Good' l'lb/ft' (810lf,lm') 
fu.rrututt. ply,.·ood. dyewood WO<bbiUly, Good. Commoouscs: C'om.moo118tS:Venec,, 

mode:1-im\.Jna. A-Good. A Yenlli:e clriecl weit:,hl: C<miU'UCtiOO "-Ork, furoiture,J(llinery, 

'""""""' Good. 
40tblf\ > ( 6-t0k&,'m1). boatbuikhng. ve~. t·urru:111-mrc haodb. 
Cooi.-..o•vses: Fum1tutt. tumi.ng. furrut1.u·e muacal instnmeou. 
pnery. turruna,. ~. 
t-"ini:JiinJ: (;ood. 

Fl- Good ..,,,, ... 
FinMinc; Good 
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b:1/t i:..i,.. _ _.., 

Tbe mc:bSICrim.inak 
dcs&nlcttoo or the 
world·, ram (ortSl is 
kading to• ,ew:~ 
lhort ... ofc,.,,;c.J 
hard-.'OO(ls, ToootuerYe 
valuable resounu.. use 
only lboae woods growo 
on planuuioos o-r 
managed forcsu.. Tbc 
species mos, 11 nu are 
marked whb a felled• 
enc symbol. 

• Color ch1..oge 
The small aqua.re 
samples show the acntal 
grain sil:t of each 
species aod the effect 
""'hen • dear linisb is 
tppbcd. 

b:1/t 
ROSEWOOD. 
INDIAN 
Do/bnp, /aJifoha 
Od,n......., 
East I odian l"OSCWood.; 
Bombey roeewood (UK 
Bombay bJack'A'ood 
(lndq); paluand<1. 
SMrtts:lndia. 
Chan«erisdcs: Hca vy. 
moderatelycoanc and 
wnform &cxturt. lnttr• 
loctcd graia. J)fO(lucioa 
IWTOW bands. Golden 
brown 10 pu.rplo-brown 
withstrubordar\: 
purple or blae:t. 
WorbblJity: Medium 
A •traet dried lfffcllll: 
S41b/ft' (&10k&fm'~ 
c-... ..... 
Fwniturt:, s.bop 6wna,.. 
musicaJ i..nstrumn'IU.. 
boatbwld:ing. Wtlttt, 

turru:ng. &ooring. 
flobld.., Good. 

t::: e 
SATINWOOD 
Ch/orox)'lon1"Y"'11D 
Oct,,,......, 
East Indian Plll'I~ 
Sourttt: 
Centra.l and Sou them 
lndia. Sn Lanka. 
Oartc-ltristks: H~ vy 
lusll'OUS wood., with 6oc 
evcntuturcand1nter• 
k>ck.cd grain produci~ 
stnp«I figurt. Golden 
brown with da.rte, ·-· Worbbility: M«lium. 
A•enp.drie(I weight: 
6llb/A' {mklfm'). 
Cotmmon11Se$: 
Fumiturc.inlerior 
joiaery, turning. \11C01Cef, 

fi.nhhing:: Oood 

S!UYOAK 
Grnil/t,a rOOV$Ja 
Other IWDH: 

8u.U OU. Nort.bi:m 11.1.ky 
ou (Ausuaba); Au,­
tn.liao silky oat (Ul{). 
5ourca: A USlralia. 
Ot•,.-~rutkt: Coanc 
cYCD--1.Qtwed wood, 
usually straight-grained 
-with larte rays. Reddish 
brown color similar to 
red oak, though DO( • 

true oak. 
Workability: Good. 
A~rt.g:tdritidwdpt: 
34lb/ftJ (S50kgfml). 
COllllltOlt ases:. 
F' urniturc. \.-eDttr. 
mtenor)Oinery. 
........ ,Good. 

SYCAMORE 
Plart11111Jo«f:atnraiu 
Od,n..-.. 
American plut (UK); 
buttonwood(VSA). 
Sou=USA 
Chtir~eri~ Floe 
C'VCO tcxl~. csually 
WJlb straight grain. Not 
U> be coruused ,.;111 
Europeans~ 
wbJc:b '""Ccallrycan,orc 
mtipk. Bouni:allya 
plane tree. butbghter 
than Europt:u plant.. 
hie brown, w th d-isti 
darker rays pr•>dUClOI 
lattwood wbe-l quarter• 
IIV.11. 

Worbbili1y: Oood 
Mtntt clrled "-tight: 
l51b/r11 (S60k.&/m'), 
Cemmoti uses:J01ncry, 
rumiture:, bu1<htt'1 
btoct.s., ~r 
F1ntSllin,: Gocd. 

SYCAMORE. 
EUROPEAN 
Aar PJIIUdoplOJamu 
(}tbtt Ume$ 

S,umor-e. sycamore 
plan,. gnat maple (UK 
sycamortm•ple(USA) 
Sourts 
Europe. Western A.saa. 
0wM"le:ristiq:: A 
maple. DOI & true 
$)'QUOOn: (plu,c). Fint 
C\lell texture. Straight• 
grained but may have 
llddlebact 6g= wb<o 
quanusawn. While to 
yc:Dowtsb-wbite oolor. 
Womhltity: Good. 
A,.erap dried 1Weipc 
J91btftl (630tg/mJ). 
Commonl!SotS: 
T urmog. furniture. 
blehco utensils. tloorin 
Ftddleb&ct wood is used 
ror ,;iolin t.c:b. 
··-Good. 

t::: e 
TEAi( 

T ttt/JNJ zrtmdu 
Othtt llamtS: K ytm 
sagwan. ldcu. tcb.. 
SollrttS: Sooth and 
Sol, lbeul AJia. 
Afnca, Canbbeao. 
OatM'ltristks: Coarse 
uncvm ttxtu~ wi1boiJy 
rm. Slrligtuor "'lV)'• 
grained, accordini 10 
oriain. Burma leak is a 
ururorm ioldcn brown; 
others arc Wt er and 
mort marked. 
Worb:bility: Good. 
A '"era&e •ne-t1 •'dpl: 
(lll)Jll• (66Cq/m'). 
Commoous,es; 
lruerior and almoJ 
}Oloery, boalbwldmg. 
u.tenor aod prdeo 
fumi lUtc. plywood, 
tumina, veoeer. 
Fi:nishing; Oood 
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t':::2 ,..... 
TU LIP\\ 00 D U'11Lt W ALN\JT, BLACK Wili'Vf, WALN\JT, YFJ.WW-POPLAR 
Do/bt-rpl/nlltm'IIS En1andropl11agmo utilt l"tlans 11igro EUROPEAN QUEENSLAND Lirwxltvldron ru/ipifva 
Ochtt ea.mt!!: Pinkwood o..u- Otlwr MIM$: Jtc"""1rtfl/J Endiondro polmum11u1 OthttDQlitS: 
(USA);boisderose S.po(J,oryCoul~ BlackAmencanw&lnut °""' """"" Othc-r aames: Auso-a.l.ia Whitewood. tv.l.lp popbr 
(Frtooc); pau rosa, assic (Camttooos). Amcncan walnut. Eopsh. Fm,cb. lWW> ...tout, walnut bean, (1JSA~tulipcne(UK 
,aa.n.oda rosa, pau de $oclrctS: Africa. Vi.r-guua. walnut (UK); walnut."" (ll<OOtdlng Onental wood. and USA~eanary 
fuso (BruiQ. Oartetttisdcs: walnut (USA). to origin). Soums:: Austnlia. wbj1CWOO<l(1JK~ 
S......,Bruil. A medium-texturtd Sou,..., USA, c.nada. Sowffl: O,aracterislks: Similar Sowffl: 
O•raccffUdc1: wood; usually with Ow-acttristics: Europe,Aaa.Minor. to Eotopcati. ""a.lnut i:a Ea.s<em USA. Caoada 
Dense. bard wood with intt>rlocted (11&1n, A tou.gbwood, with Soulh'fl'Ut Asia.. appcataQC(', but DOC a O&racttristkt:: 
mcdnun to tine te:ii.lu.rc; produci.oa .. npec1 ficun: rather coant tututt, Cliaraatrbrla:: Rather 1J'Ut walnut. Usually A mockratdy,ol\and 
usually bas irttgular wbm qua.rtersawn. USl.ll.11y stra,abt~srau,ed ooa.rse tex.t1.1re, w,th mtcrloctcd aod wavy li&htwciabl wood, with 
grain. Attractive Pinkish-brown color. butOlnbewavy. Rieb atnugbt to ---.vy grain. grain. Wideoolor 1wtJ&ht gralD &Dd ftnc 
pi.nt.isb•~llowcoJor. tumiag 10 red-brown. dark brown to purplish Gray•browt1 witbdatte varia.tiOD,. from light to teltlutC.. Whtie P.p-
,.,th pink 10VK>kl•rcd Workability: Good. bw:k. streab. lhoup«>lo< da.rtbrowo wood; pale olive-g:m:n 
stripes. A ,·tta&'t dried wtipt: Wodt•bilhy: Good. and marlunp vary Worbbility: Dd!icwt. tO broWfl heanwood, 
Workability: Drl!l,eull. 4Jfb,rftl (660k.gfml). A•t:rtgedrit4 •dpit: MllOOrdm& to orig,.o. A,'t,.driH wright. W11h colored SLrttb. 
A ven.~ dried wdpt: eom-- 4ll b/fi' (6601<gfm'). W..._,billl)': Good. 43lbJftl (690k.afml). WorkabUlty: Good. 
60lb1ft1 (960kg/m,). FUJ"Nturt., inlfflo,r and c....o. ...... A Ytn~ d:ritd ttdr,c CCllblllOII ustS: AvtraiedrW welpt: 
Commonines: u.ttrior,oinery, boat· Furnit~. gunstocb. 42lbln'(670q/m i Fumitu:rt., interior lllb/fi' (SOOkflm'> 
Tumin.a, kitchen buildina. flooring. mtcrior JOU:iery, eo.- ..... joincry,thopfinin.gs, CGIUIOll1MS:JolOCI)'. 
uic:iuill, boxea. inlay, plywood.-. musical inst.rummts,. Fumi lure, interior 11oo,,.....,..., fomit~ eatYift&, li.pl 
,-eocer. r--.g, Good. tun:Uog. ea.rving. joi MfY, sunstOd:.s. ......... ,Good. COftStruCbOn. interiors. 
>'iniwng, Good plywood, venaer. WJlU.Q&. c:&rvu'tl-va,c,cr boacs_ toys. plywood. 

Flel."""" Good. flni~QC= Good. Flnblllotr: Good. 

\\'aklu1. Quttml:1-ffd 
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SEE ALSO 

C.b .. t CllflS.trlldlOfl 40,(9 
T abf.e saws 158-15,9 
BINuws 112.1n 

VENEERS 
wood that CUTTING \'ENEER ---~--..,_--~-~---~------

e 

onomicallyso we can continue to 

VENEER PRODUCTION 

The manufacture of veneer rcquircsspeciaJittd knowledge. 
The production starlS with the log buyer, who must have the 
skill to interpret the quality of a log for conversion into 
oommercially acceptable veneer. Usjng his judgement and 
expcricnoe. he bas to assess the condition of tbc wood within 
Lhe log solely on the bas:isof an external examination. 
By looking al tbeend oftbe log, the buyer bas to delermine 

the quaJity of the wood, the potential figureorthc veneer, 
tbecolor. and lbe ratio of sapwood to heartwood. Other 
fac,ors tha1 will affect the value of the log musl also be noied, 
including the presence and extent of any staining and any 
weaknesses or defects such as shakes, ingrown bark or 
excessive knots and resin ducts or pockets. Much of this 
information will be revealed by the first cm through the 
length of the log- but the buyer bas.. of course, LO purchase 
lhc log before it is cut. 
Once lhe log has been pur<:hased and delivered to lhesaw­

mill. it is the expertise of the veneer cutter that counts. si.noc 
it is the veneercuuer who has to decide the best way lO 
convert the wood to yield Lhc maximum number or high• 
quality veneers 

Gradfog 
As decorative veneers arc cut. they arc taken from the slk:er 
and stacked in scquenc:e. The veneers then pass through a 
drying process before being graded. Mosl species are 
"clipped" on a guillotine to trim them into regular shapes 
and sizes. Others, such as yew or burl veneer. are left as they 
are cut from Lhe log. 
Venccrsarepriocdaccordingto their size and quality. They 

are checked for natural or milling defects, lhickness, type of 
figure and color, for example, and graded accordingly. 
A particular log may yield veneers of various value. The 
beuer veneers arc graded as ••face quality'" and have a 
greater value than Lhe narrower or po,orcr .. backing grade." 
The veneers are kept in multiple:, off our for matching pur­

poses and bound into "bundles" of 16, 24. 28 or 32 leavtS. 
The bu.nd.les arc res tacked in consecutive order and the 
reassembled log is stored in a cool warehouse ready for sale. 

30 

Veneer logs are cut from the main stem of tht truMttittn 1ht 
root bull 01'td Ult firs I branch. TM bark is rtmo\'td and the log 
chtckedfor foreign mallrr such as nails. 

Before 1.he l(JIJ iscon,·eried in10 ,ieneer ii is sofienedby 
immtrswn in 1101 M'attr or by sitaming. Tht M'holt log ma}'~ 
trtoled, or ti may firs/ becu/ bya huge band saw inlo 'Jl11cht'.J" 
to suit lht ''t!n.ttr•culling rnethod. The dwa1ionof this con• 
dilioning is co-,1ro((ed according 10 the l)pt and hardnes.1 of tht 
wood and the 1hickrwssof1M "nttr 10~ C"Ul. It may bro 
mauuof day.· or weeks. Pale v.•oods such as maple art not 
prtlrtOltd. as tht process would discolor tlat veneer. 

Thert areba.,ica/1}' thrttmtthods/orcuttinl( 11tnttr. saw 
cut ring. rQlar;: cutting and flat sliring. 

Sawcuttiog 
Until the early eighteenth century. when vcnccr--slicing 
machines were developed, all \'eneers were cut using first 
handsaws and Lhen powers.aws. ThcsevcneerSwerc rela• 
tively thick. some being abou1 iin (3mm). 
Sawn veneers, although wasteful or material, are still cut 

by huge circu_ar saws. but only for special or difficult-to­
work: irregular-grained woods such as crotches or where it 
proves the most ccooomical method. They arc usuaUy about 
,',10 -hin (I 10 l.5mm)thick. 
You can use your workshop band saw or table saw to pro­

duce strips of veneer for laminating purposes, pan.icularly 
if this proves to be more economical or v.ill provide you with 
material bener suited to your needs Lhan the veneers that are 
commerciall)' available. 

Rotary cutti01t 
Constructional -.,eneers or softwood and some hardwoods 
are cut by lhc rotary peeling method. The wbole log is sci in 
a huge lathe L1.at peels off a continuous sheet of veneer. 
The log is rotated against a pressure bar and knire that 

run the fu.JI le::,,gtb of the machine. The knife is set just below 
the bar and rc-rwardorit bythethicknessofthe "enoer. The 
settingoflbe baraod knife in relation to the log is critical, to 
prevent surfa.:c failures known as ''checks.·· For each 
revolution oftbe log. lbc knife is au10maticaUy advanced by 
the thick~ orthc: veneer. 
Veneer produced in this way can be rccopuzecl by a distinc­

tive watery•pJllemcd figure where thecon1inuous tangential 
cut bas sliced through the growth rings. 

Rotary cutting is a particularly efficient way to produce 
veneers suitable: for the manufacture of man•made boards. 
astbeycan be cut to any width. 
Although primarily used for the manufacture of con­

sl!UCtionaJ \!tnetC$, the method is also used to produce 
decorative vcoecrssuch as bird's•eyc maple, 

00-centtr cutting 
The rotary la:hecan also be used to produoc wide decorative 
veneers wuh sapwood on each edge in order to give a figure 
something like that of typical Hat•slioed erown--cut veneer. 
This isdooe tyoffsetting lhe log in Lhe lathe chucks to pro,. 
duce an eocer..Lriccutting action. 
A "swy-log·· is a mounting positioned between the lathe 

centers to hold a full or half-round log. A veneer cut on a 
stay•log is cut ata shallower angk than one taken from an 
occeotricaUy:nounted log but is not as wide. The figure is 
closer to that offtat-sliccd crown<Ul veneer. 

Half•round logs can be mouoled on a stay•log with the 
heartwood fl)cing outward. This is known as "back 
cutLing" and tSlL~ forcuuingdecorativelyfigured buns 
and crotches. 
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f1al slicing 
Flat slicing produces decorative hardwood veneers. How the 
log issliced depends on the natural characteristics of the 
wood. A log is first cut in two lengthwise and the gram 
assessed for figure. It may then be further cut into futches, 
according 10 the type of figure required. It is the way the log 
is cut and moun1ed for slicing that detenniocs the character 
of the figure The width offlat-sliced veneer is limited by the 
size of the ft itch. 
A half or quartered log or flitch is mounted on a sliding 

frame that can mo\•eupanddown. The pressure bar and 
knife aresel borizontalJy in fron1 of the wood. and a slice of 
veneer is removed with every downstrokeofthe frame. Aiter 
each cut. thekmfeorfutcb isadvance<I by the required 
thickness of the veneer. 
A flat-sliced half-round log produces the crown-cut 

venoerscommonlyused in cabinet work:. Theyhavelhesame 
auractivc figure as tangcn1iallycut flat.SOwn boards. 
Woods that d1splaystrilcing and attract1\'C figure when 

radially cut arec.onverted 1mo quarter-cut or nearquarter­
cut Hitches. These are mounted with the rays of the wood 
following lhe direction of the cut as closely as possible. to 
produce the maximum number of radially cut veneers. 
Quartered ft.itches can also be mounted to produce 

tangentially cut ftat•sliced veneer. These are narrower than 
crown-cul veneers cut from half-round logs but can display 
attractive figure. 

KNIFE CHECKS 
t 
t 
n 
" 

Veneer-slicing machines arc 
hke giant planes. with the 
veneer representing the 
shaving. lo this case it is 
important that the ··shaving'" 
is produced to a fine tolerance 
and with a clean cut. The 
quality ofthecul is coo• 
trolled by the pressur< bar 
and knifeseuing(I). 

I Knirechcc-luOII~ (IC't 

l 8f.ncl the rtDett • • tcsc 

Fine cracks known as 
''k.nifechccks·· can occur on 
the back face of the veneer. 
particularly when rotary­
peeled. The back face of the 
veneer is called the "open" 
or"loose" face;and the 
other, the "closed" or 
"tight'" face. You can 
identify the faces by flexing 
the vcoccr. which will bend 
to a grealtr degree when the 
open face il'convex (2). 
Always try 10 lay veneer 

with lheopen facedown, 
since the slightlycoarser 
surfaoedoes not finish quite 
as welJ as the closed face. 
This is not always possible. 
however. because it is 
necessary to turn allemale 
\'eneers overwhe.n laying 
book-matched veneers. 
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Sa,-, ntltint 
This is not a oornmoo 
mt.I bod loda y but IS Sbll 
uscdfOfaomc thick-
cut ""C'Deers. 

Roc111ry cucting 
Widely used for OOll· 

structiorul and some 
decofil.ll~ veneers. such 
atbird"t<ycmaple. 

Off --c,m1tr twtd.nt: 
A rotar)'-<Uttm& 
mclhod lhat produces a 
figutt: similar to flat• 
sliced~ 

1-Wf-rl'.Mlftdc,i_nlnc 
Thu is wnilar to otr­
«attt cutting, and also 
p,oduca fia:urc like 
lb.1-suood veoecr. 

B.cltncdia& 
A roury method u!iltd 
rorcuninackcorativc 
buu a.I)(! croccb ,,:o,cerS,. 

FlatlJlidng 
A commoa method for 
produei.aa lR<hbODa.l 
crown-cut ,,:occn. 

C)l,u.na -c..c !lticing 
Utcd tO produoe 
\'Cnetrs d,spta )"'ni 
atl.NICtt\'C quarta-• 
anftgure. 

Flat •ilktd q-rterecl 
Quartttedlopatt 
sometimes cut 
t&llgtnl1Jllytom~kc 
flat4bocd \'ffllCttl. 

Page 32 of 304 EP Family Exhibit 2008



SEE ALSO 
H•- !G-11 

25'-270 

\!] 

Plll"tl or tht rree 
U!itel(orlfllttn 

ICrocob 
lTrunk 
J Burl Or burr 
4 Stwnp or bt1 n 

TYPES OF VENEER 

BUYING VE.'iEER 

You can buy single leaves or full bundles or veneer from 
specialist suppliers and a few general woodworking firms, 
either by mail order or direct. Because it isimponant to 
keep the veneers in consecutive order for matching purposes.. 
you will be supplied with veneer from lhe top of the stack. 
The supplier will not usually pull out selected leaves, as that 
would reduce the value of the veneer ftitcb . 

.Before buying veneer, ca.lcu1ate the area you need and 
mate an allowance for waste. Err on the generous side-
si.noe each veneer is unique and if you have to order more you 
are unlikely to obrain a ntalCh. Full leaves are customarily 
priced by the square foo~ and some suppliers will sell precut 
lengths at a set price per piece. Small pieces of contrasting 
\.'enecrsare available in assortments for marquetry. 
Small orders of full veneers supplied through the mail arc 

usually rolled for shipping. Small pieces of veneer, such as 
burls or cu,ls, an generally packed ftat - but they can also 
be sent with a package of rolled veneer, in which case they 
maybe dampened to allow them 1obendwithou1 breakina­
Sincc veneers are fragile, open a rolled pack.age carefully, so 
that it doesn't spring open and cause damage. End splits are 
not uncommon in veneer. Repair them promptly Vii th 
gummed paper tape (particularly light-colored woods) to 
prevent dirt from entering.. 

1f the ,.,enee r rcmai os curled after uo packing. dampen it 
with steam, spray it, or pass it through a tray of water, then 
press it flat between sheets of chipboard. Change to fmh, 
dry boards every r ew days until the veneer is dry, or mildew 
may develop. Store veneers fl.at and protect them from dust 
and strong light, as wood is light•sensitive and can lighten or 
darken according lO the species. 

E:x:11.111~ or COffllM'f'ti•Uy • nil•h~ ,·eMffll 
lllwyabwt 8Mumbtrcb 
2 Black ~...inul butt veoccr ,eud'wyc:maple 
:J Cbcmica11yoolorcd ''bal'\\'Wood'' 10 Quilted willow 
◄ Dyed venttr 11 Qua.rttr<ut ••J~--ood,. 
5 Cro~'D-cul walnut U Quarter-cut ••ray.ftcct:'• oak 
6Curly-llgut<d "fiddlebadr•'"""" t3Stripe•l\guted Zffl1UIO 
7Mabopnyfeal.ber 1◄ Ribbon-figured ayao 

Suri Or_, ,~l)tfl 

BW'llorbWTSare 
abnormal growths on 
thr trunk or a Utt. Burl 
vmcct1displayan 
attractive pauero or 
osJ,lly p,d;ed bod for• 
ma boos lbat appca.r aa 
nnpanddou. Tbeyare 
the most Upcrui\'C type 
or Yfflttt and att high.ly 
prittd ror furniture and 
ND&U wood wort. Burt 
veoccrsarc1uppbcd10 
mgulv oh&pa ud 
vanous siu,., rrom 
6)C4in(ISO x l~)to 
about )9in(lm)locliby 
18,o(4$0mm)Wldt. 

841u,,enttf 
8uu YCnttrs are cut from 
lhestwnp,or"buu," or 
certain tRC:S, Highly 
figured w:oce:rs. caused 
by lht distorted grain. 
oocur by bad:: cuttins 
OD a rotary lathe. 

Cot.owed ,·t'llftr 
Arti.6aally oo'°red 
\iffltttthavebttn 
a~lable forcennuiies. 
Li&ht-coklred woods. 
such u rmple, are W\Cd 
.. Harewood" is 
c:hmucaUy treated mapk 
that turns sih~r.gray to 
cbrt-gray. ~•reused 
to product othttoo&on, 
thc,..,...t,e ... 
prc$1,Uf'C--U'Catcd for 
maximwnpcnc:trabOD 
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Cron-<'111 rtottr 
Tangeatiallyan l!at· 
sliced \'encer 11 koown as 
··erown<ul," hdisplays 
an attrKUve fisure o.f 
bokS ~"'ttpng curv« 
and ovals aJona tht 
oc:nter of lbe kl.(, Mtb 
Uripcd grain oearcr the 
edgn. Crown<Ut 
~ is PfodUOt!d in 
length, onn (2.4m)O< 
moreandmvanous 
wid tbs. ranging (rom 
a.bout 9m (22Scnm) to 
2ft (600mm). dcpeod-
in.g on the spccics.. I I is 
uKd for f\UUJlUtt 8.00 
wall pa.Ddina, 

C.rty-fiprtd ,-eoeer 
Wavy-g,-,.1nttl •,.oodJ 
produc:c ~nttrs with 
bancboflisJ,taoddark 
gn.io nmrun.a liCfOSS tht 
width of the leaf. 
'"Fiddlt-*I::" sycamore 
ma pie isa typical 
cum.pk. The wood acts 
its name from 11:J me for 
violin backs. 

Cnnd1 Ytnttr 

This ,-eoecr is cut from 
tbe"aotcb·' or··rork'' 
ol a tree •·bere the: lnlnk 
divides. Wbt:n the crotch 
is sl.iocd pcfl)todicularty 
tofonntwo Ys,an 
attractive: figure is 
muk<L. TM diSt.On.ecl 
cb\'tt'Jl Oj lf&IO prodUC:CS 
a lu:suous upward• 
Pttpi.ng plume pattern 
bow'O as "fcathtr 
figurt." (tisnailabk 
insi7JCSfrom l2to39ln 
(lOOmm~ tm)longaod 
8to 18m(200to450mm) 
W1dc. 
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Frttk •flpred ff,Mff 

Hardwood logs WJtb 
irregulu growth may be 
rotary-cut to prodooe 
vcnccrdisplay101 vanous 
patlCffll, Bfrd'S·C)'C 

maplr and rnuur birch 
attuamplC$. lrrq.ular• 
,raiood wood.scan also 
produceVtncttwith 
"'blistered figure., and 
••quilted figure. .. 

Ray-figured ,·tnttr 
Woodssucbasoak:and 
sycamore ha vc 1tnking 
fiaure when quaner-cuL 
TbcdlSlmeCrayQCfhin 
od produoe ·•ray-fleck" 
or "spwb .. lil!Jtt. 
Quu,tr-ai I S)'C&mOtC 
veneer is known as ----

Striped ,·cnttr 
Quinct~I \'CDeers 

usually display t sui pcd 

fiaun: -· the tlldial 
cul lS &atcn across the 
wtdth ohhe growth 
riri.11. A cWl'ercnl kind 
or stripe, c:alled 
"tibboa''vnxcr,occun 
on ,i,"'OOds lha1 arow 
,.;ti, i.o1erloehd l'C'\'Crlei­
spuaJ art,m. Tbe stnpes 
of ribbo0 veocc:r appear 
t0c:ha..o.ae from bgbt 10 
dvk.depeodma oo the 
angte they a.re viiev.·ed 
from. 

14 

12 
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S.ft:wwd, lJ-11 
Ha,dw- 20-Zi 
C.buNI 
C811StrllciMln 13.15.1(1 
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WorUllf ma-. 
111d11iNfds 241 

MAN-MADE BOARDS 
Man-made boards are relmivel new and have been 
taken d the home 

e 

PLYWOOD 

Plywood is a laminated material made from thin shetts of wood 
knoK·na.rcons1ruction vtnttrs,pliesor laminates, that are 
bonded in layers U>form a strong stable board. laminating 
wO<>dwasa ttdmiqueknoMn to rrafumtn in andem timu. but 
plywood if a relatively modern material first produced con14 

mercially around the mid-nine1een1h century. Ju f>'IMI siu. 
stability and tau of w0rking made it a useful mat trial/or 
interior joinery01tdcarcasecons1ruction. but it was not umil 
the developmtnr of wallrprocf adhufrts in the J930s tltut it 
found a plau in the tonstrut:tlon Industry. 

Plywood tonstruction 
A board of solid wood is relatively unstable and will shrink. 
orsweJI 10 a greater degree across the fibers than it will along 
them. ln so doing it is also likely to distort, depending on 
how it is cut from lhe lr'CC. The tensile strength of wood is 
great.est following the direction of the ti.be-rs, but it will also 
readily split with the grain. 
Plywood is constructed wilh the fibers or grain of alternate 

plies set at right angles lO one another to counter movement 
of the wood. This produces a stable warp-resisting board 
I.hat has no natural direction of cleavage. The greatest 
strength of a panel is usually paraUcl to the face grain. 

Most plywood is made with an odd number of plies to gi,·e 
a balanced construction. three being the minimum. The 
number varies according to the thickness of the plies and the 
finished board. Whatever the number, theconstruclion 
must be symmetrical about tbe center ply or the centerline 
of the panel thickness. 
The surface vcnecn of a typical plyv,ood board arc known 

as ••face plies." Where the quality oroneoftheouter plies 
is better than Lhc olher, the better ply i.s culled "the face" and 
the other "<he back." The grade of lhc face and back plies is 
usually specified by a leuer code. The perpendicularly laid 
plies immediately beneath the fa~ plies arc known as "cross­
bandings." The cenler ply (or plies) is known as "the core." 

Sizes 
Plywood is made in a wide range of sizes. The lhiclcness of 
commercially available plywood generally ranges from !in 
(3mm) to I ,',in (30mm), in approximately tin (3mm) 
increments. Thinner ·•aircran plywood" is available from 
specialis.t suppliers. 
The typical width of a board is4fi (1.22m), bu1 5fi (1.52m) 

boards are also available. The most common leoglh is 8fi 
(2.44m), although boards up to I 2fi (3.66m) are made. The 
dimensions are expressed in imperial or metric mcasurcmentS 
depending on the source of manufacture or supply. 
The grain of the face ply usually follows the longest dimen­

sion oflhc board, but not always. Grain may run parallel to 
the first dimension quoted by the manufacturer or supplier. 
Tbusa4 x 8ft (1.22 x 2.44m)board will have lhegrain 
running across t.he widt.h. Ask if your supplier follows this 
system. 

!!fboar 
th 

BONDING 

The performance of plywood u determined not only by the 
qualityof1he pl.es but al.so bJ11/te 1ypeof adhesive used in as 
manufacture. P.'yt.•<><>d.t can b, krOU~daaording 10 usage. 

Lnterior ply"·ood 
Plywoodsoflhis grade should be used only for non­
structural inter or applications. They arc generally produced 
with an appearance-grade face ply and a poorer quality for 
the back. 

Interior plywc«ls arc manufactured with urea­
formaldehyde adhesive, which is light in color. Most boards 
arc suit.able for use in dry conditions. such as furniture or 
wall paneling. Modified adbesiveemployed in the manu• 
fac,urcof ccrta n lypcsofboardalfords lhemsomedegrecof 
moisture resistance, enabling them to be used in areas of high 
humidity. Nevtr use interior-grade plywood for exterior 
applications. 

Exterior plywood 
Exterior-grade plywoods can be used for ruuyorsemi­
exposcd condiLons (depending on the quality of the 
adhesive). where structural performance is not required. 

Soar-ds suitab,e for fully exposed conditions a.re bonded 
with dark-colo-cd phenol-fonnakl<hyde(phenolic) 
adhesive, This lypc produces "weather and boil proof" 
(WBP) plywood. WBP adhesives comply with an estab­
lished standard and systematic le.$1.S. as well as their record in 
servioe over many years. have proved them to be highly 
resistant to weather, micro--0rganisms, cold and boiling 
water, steamar.d dry heat. 
Exterior-grad! plywoods arc also produced using melamine 

urca-fonnaldcbydc adhesive. This type of board isscmi­
durable under exposed conditions. 

Uterior-grad.: plywood is a good material for kitchen 
cabinets and for applications around sbov.-crs or bathrooms. 

Marill<' plf"OC'MI 
Marine plywocd isa high-quality face-graded structural 
plywood primarily produced for marine use. It is constructed 
rrom selected plies from a limited range of mahogany-type 
woods. Marine ply has no "voids," or gaps.. and is bonded 
with a durable phenolic(WBP) adhesive. Jtca.n also be used 
for interior cabinets. 

Structural ply,rood 
Structural or engineering-grade plywood is manufactured 
for application; where strength and durability are lhe prime 
consideration. It is bonded with phenolic resin adhesive. An 
appearance-grade face ply of a lower quality is used, and the 
boards may no, have been sanded. Many oflhesc plywoods 
arc "pressure treated" with chemical salts to retard rotting. 
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TYPES OF PLYWOOD 

Different l)'P,S of plywood are 
produced for such di~·erse 
appliratiOl'lS DJ agricultural 
installations. oinraft and 
mariM construction. struc­
tural building K-'Ork. inrerior 
cab inns, toys andfurniture. 
Ptr/ormanceandsuirability 
of application dRp,nd on 
sp,cits of wood, typ, of lx,nd 
and grade of ,·enur. 

Plywood boardsaremanu• 
factured in many parts of the 
world and the species of 
wood u.sed varies according 
to place of origin. The face 
veneers and core may be 
made from different species 
or the boards may be con­
structed from the same 
species throughout. 
Softwood boards arc com-

monly made from Douglas 
fir or various species of pine; 
common hardwood types 
from light-oolored tem• 
peratc woods such as birch, 
beech and basswood. 
Tropical woods used for 
plywood construction 
include lauan. meranti and 
gaboon. all ofwbicbarc red 
in color. 

APPEARANCE GRADING 
Plywood manuf acturtrs use 
a codmg SJ'Jtem to grade the 
quality of th, p/1,.. ,,.,.Jin th, 
manufacture of their boards. 
A typical system uses Lhe 
lcuersA, B, C, C-plugged 
and D. TheAgradeisthe 
best quality, being smooth· 
cut with vinually no defects. 
The D srade is the poores~ 
having the maximim amount 
or permitted defects. such 
as knots. boks. splits and 
discoloration. 
The leucrs quoted or 

stamped on the board refer 
to the appearance of the faoe 
plies only and do not indicate 
the s.lfUctural performance 
oflhe board. An A-A grade 
plywood has two good faces, 
while a 8-C board bas 
poore.r•gradc outer plies 
(the better B grade being 
the faoe and the C grade the 
back). Decorative ply-
woods arc raced with 
selected matched ,...cnccrs, 
and are referred to by the 
race veneer. 

Ottonlive plywood 
It faced with sielectcd 
fbt•iliccd or quarler• 
cut matched \'eOCCTS,, 

usually or hardwoods 
such as a(rormosia. 
beec:h, cherry or oat. 
and is ma1nJy used ro, 
paneling. A balaocing 
wntt:rofkUtrquality 
ll appl i~ lO tht bed: 
ortbcboa.rd 

Tbrtt--ply board 
b&$lhefa(:C:\'tt'l«f'I 
bonded to a singf,e 0l)tt 

\'ell«f. Tbeu thickness 
may be the same. or I.be 
coremaybelhicttrlo 
unprovt tbc ba lanct of 
thtoonstrucUon. Tlus 
1ypc1taocnctimescalled 
"ba.Ja.aocd .. or ''sohd• 
co~ .. ply,ii,'OO<l. Thi.n 
thrtt-ply boranh att 
used ro, dra"'--cr bottoms 
and cabn~t backs. 
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Dn•·tt~dt plywood 
is the uoeption to the 
cross-bandi ns con-
51.rvctton mi:tbod. Thu 
type bu the grain o( all 
lbc pbes numing in tbt 
sanw: chttetion. h is 
made of hardwood 10 a 
nominal tluc.:tneaof 
ifo ( 12mm) and is uttd 
rordrawcr ,ides in p~ 
or sol.id wood 

MW.ti-ply 
hasaoottcoMistiq of 
an odd number of plies, 
Tbe thJcknm of each pl 
may be I.be same. or the 
crou-baodedonesmay 
be thicker. This bdps 
IJY< the boa Id equal 
ltlfl'OCN in its length aod 
wtdth ltisagood 
ma1cna.l for use in mak• 
ing ~red rurrulurc 

FCMIC•ply a.nd six•pty 
Four•ptyhu1wotbJck­
cu1 pllCS hooded togelht:r. 
with tbc:u gnm in tht 
same direction and pa• 
pendicular IO the (act" 
plKs. Tbist) pc is stiffer 
in oocdircttion and is 
mua.lly I.UiCd for st~ 
tun.I wo,t. SU-ply 
(shown here) isSamilar 
to four~ply iocoastruc­
t.ioo bu1 bas the: c:orc 
pan11llel lo the (ll()C,, v.itb 
CTOQ.,banclcd ply 
in between. 
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t.biMt 
...,....,. 63.SS.711 
Hwworbhap 110.211 
Ven,ftlll 2~27ii 
Woolll satws 304--30S 
KaKl:--4owllfiniap 308 

BLOCKBOARD AND LAMINBOARD 

8/ockboord is a form of p/y,..ood, being of /amina1ed COIIStruc­
tion. It dijftrsfrom con•~ntional p/y'k-·cod in 1h01 thtcort Lr 
constructtd/rom strips of solid wood cut approximately square 
in s,,ction t111d tdgt-bu1ttd, but not glURd. TM cor, is faced 
with one or two layers of ply on eacllside. 

J.mninboardis similar 1oblockboard but thtcort Lr con­
srructedfrom narrowstrlpJapproxima.tely njn (Smm) wl.tk. 
which ar, u.rual/yedg,-glutd. 

1.ominl>ou<I 
a supenor to block.board for veneer 
wod:, aJ the core 1s le$$ likely 10 
show lhrouah It 11 abo more 
upensive. Boards o(lhree,.ply 
and tlve,.ptycon11ru<:tioo are 
prod!JOCd. The pbesohbe 6vc-ply 
type may either be perpendJCu.b.r to 
the (X)R or eros.s-bandcd. 

Bloclboud 
is I sll1f material ntitable for 
fun:uture apphc:abOOs, partlCWarly 
shelviogaod wcwktops..11 ma.keia 
(l:OOd Jubstntc: for \'eOCCI' work. 
but the core strips can ··tc~pb·· 
(i..c. show th,rooJb) It IJ ma.de lD 

paod aza simalar to plywood, in 
tlucbcs ... _ from ju, 

(llmm)lo lin(2lmm~ Tltickcr 
boardsorlh.rtt-ptyare made upto 
liin(44:mm). 

PARTICLEBOARDS 

Wood-particl,bcards are made from small chip, or flolw of 
wood bolf(kd*ogt1herunderpressure. Various types are 
produced accc>rding to the. $ha~ and size. of tltt particlts. 
1htirdistribution through tht thickne.,sof tht lx,ardand th, 
type of adh,sf., used 1obind them together. Softwoods art 
generally used. although a proportion ofluudwood material is 
some.timn induded. 

l)l)OS of boanl 
Particleboards are stable and uniformly consistent 
materials. Toose constructed with fine particles have 
featureless surfaces a.nd arc highly suit.able as groundwork 
for veneer. A wide range of prc\'enecred decorative boards 
using wood. paper foil or plastic laminates arc available. 
Most particleboards are relatively briuleand have a lower 
tensile streng-Ji than plywood. 

Chipboard 
Most types of particleboard ofint.trcst to the woodworker 
are of interior quality, commonly known as chipboard. 
Chipboard, lilceotherwood products, isadver>ely affected 
by excess moisture- the board swells in its thickness and 
docs not recoYCrwhendried. However, moisture--resist.ant 
typessuitablt for flooring or wet conditions are made. 

STORINGAllD 
USING BOARDS 

SlOriacbouu 
To P\o"espaoe, lit.Ort boards 
oo cdae, Muc In.ck to 
keep lbc cdgcsdca.rofthe 
tloor and su ppcr, t.bc 
boatd.sc\'fflly aJ a stigbt 
aaaJ,e Wbtn •• , rina thin 
boards. suppor the run 
area ofe:ach board with a 
thk:lr.tf board u.1dcrne1nh. 

u.ioi:bo""" 
Screw, auachtd to lhc«lges 
of roi:l'l-mac:le boards att riot 
unroo,1and,a:ureulhotc 
-~ (0 the: ·acc. 
Dn11 plo< boles in the cda< 

ofpJywood to~tsptil• 
titig. The d.iatl'ICU:f o( lbc 
tettWS utcd should DOl 
CJc:ced 25 pcrccotof tbe 
board'alruck:nc:A 

Blockboatd aad lamil'l· 
board will bold.screws .,..di 
in lhe side cdae,., but DOt 
inthecodpain. 
Sc::~bokli01incbi~ 

boanldq,eads ,otbedensity 
0£1.beboard, lt11 usually 
rdatiwly weak bul spc,tial 
chipboard tcn.,'S bold t,euer 
than su.ndard "1'-ood ICm\'S, 

Al'Wa)'I dnll pl)..>t boles. 
both for faoc ,c--cwtand 
edge ,aews, U!e spcaal 
£..-st.crunp or irueru ror 
impto,'ed bold.me-
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Single-I• y~l'dlipbo:llrd 
is m.adt rroma mat or 
similar-sized partdes 
e,..,Jyd;stribo1ed 
throu,ahou1 It bas a 
rclativdy oo;use sutf ace. 
This type is suitabk for 
wood veoecr or plashc 
lanunatc, although DOl 

for paint.J.ng. 

Tbrtt,.jaytt chipboard 
bas a core layer of ooarsc 
partoc:lessandw;cl>ed 
bd'4---cm two ouuidt 
layenoffioctugb­
dcasity patticlel. Tht 
outtr layerscoatain 1 
higher proporboo o( 
l'tSID. wrucb prod occs a 
smooth surf a« Nita bit 
for most finishes. 

Gr1uled«micy 
<hipboanl 
1w .,,r..,.. ohcry line 
particles aod a core of 
coarser paroctes. Unblcc 
la)'Crtd cypcs. lhc~ iu 
p-a,duaJ transition from 
l.bc<:0aneparudes 
to t.bc fine surface 
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Dteonth~ dd:pboffl 
is manu(accurcd ,.; tb a 
facing of 5dccted wood 
vcoecr, pt.asticbminatt 
or a th.in meWNnc foll. 
Tbe-.ood-vtntttod 
boardurc sanded r,ady 
for pobshing: lbc f()I]. 
(aoodandpl&shO­
laminated boards need 
oo finishing, Somt 
plulic-laminattd 
for worttopSaremade 
wilh finished profiled 
odgu, whilr marehina 
odcina Slrips are 
ava.dabk for bppn,g 
mda.m.iftc-faocd I.Ad 
wood-vcnccrcd boards. 

Oritoced-«r11nd board 
1u thrcc-laytr 
material made from loog 
strands or pi oc. Tbc 
.strands 10 ntdl laytt att 
Laid in one dittetion. 
a.odexhlayerisper• 
pcodacular 10 tbc oc:xt 
ID tbe amc manner 
u ply>-ood. 

F1ab:bollrd or waJetboa.rd 
utc1 lafF 1havings o( 
wood thalare wd 
bontootalJy Ind O\'ffla p 
ooe another. Tbc:se 
boards have gttatcr 
ttnsilie smn.gth tbio 
suoda nl ch, pboa.nl. 
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C.biMI 
COIISntlioe IUS.10 

1'1tdi•bNnk 
I High-deosi ty 
(HM)board 
l Lo-.·-«nS1 ty 
(l.M)boo,d 
JMC<bwn-dcoaa1y 
6bcrboo,d (MOF) 
40a.k-vrnccrcd 
MDFboanl 

lli«lboards 
5 Standard hardboard 
6 T ffllpcmi hardbo,ird 
7 Embo<Std bardboaro 
8 O..On.ti,e.fac,d 
bantboanl , .. ,_ 

5 

FIBERBOARDS 

Fiberboards are made from wood th.at has been reduced to it.s 
basic fiber tlemerut and rtcon11i1uttd 10 makt a stable 
hon:ogeneou.s material. Boards of ,•arious density are pr<>­
duced. according 10 the pressure applted and the odltesfre used 
in their manufacture. 

Hardboards 
Hardboard is a higb.<Jeosity fiberboard produced from""' 
fibers pressed at high pressure aod lCmpcrnlun:. The natural 
restDSin the fibers are used to bond them togeiher. 

Ttm~"dhardboard isa scandard~eusity board that bas 
been impregnaled with resin and oil to produce a stronger 
material th:n is water-and abrasfon .. ,resistant. 
Standard hardboard hasonlyone smooth face. IL is made m 
a wide range of thicknesses from ,i. 10tin(I.S10 12mm). 
A cheap material., it iscommonJy used for drawer bottoms 
and cabmet backs. 
Dut,-faced h,miboard is similar lo standard hardboard but 
bastv.·osmoot.h faces. 
Dt!.cOrtltll'e hardboard has a molded or lacquered surracc. 
Pegboard accepts removable hooks and 6x1ures. 

2 

6 

Medium boards 
Medium boards arc made in a similarv..ayto hardboard. 
They are produced in two grades. Low-dcJlSlty(L.\f) 
board,¼ to½in(6 to 12mnt)th,ck,isuscd forplilboard 
or wall paneling. High-density (HM) board is stronger and 
is u.scd for interior paileling,. 

Medium~<osity liberboard (MDI') isa fiberboard with t\\O 
smooth faces manufac[\lred bya dry process. The fibers are 
bonded together with a symheuc resm adhesive. lL has a 
uniform structure and a fine texture Lhatallov..s the edges 
and faces 10 be cleanly profile-machined. 
This type of fiberboard can be worked like wood and can be 

used asa substitute for solid v.ood m some apphcatioos. IL 
makes an ex.cellc.nt substrate for veneer and takes paint 
well. MOF boards ar<: m>dcin tbicla,cs,,csof ¼ to l¼in (6 to 
32mm) and in a "idc range of panel siz.es. 

3 
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CHAPTER TWO 

D § .. ? .. l§,~,!,~.2 
vis11alrze how an ob;ea will eve11111ally look before yo11 acrually make 
ir. Tire design process rs never easy, and if yo11 are working with 
rmfamiliar forms or materials, it becomes even more co,nplex rha,, 
,1s11al. llldeed, yor1 may find rt is often necessary ro co11sfruct a series 
of prorotypes in order to evaluate every design decision and to make 
sure tire object yo11 are designing will fi111ctio11 sausfactorily. How­
ever, eve11 if you are a begin11er, you can draw 011 the experience and 
expertise accumulated by generatio11s of craftsmen-designers. This 
chapter looks at the various q11estrorrs a designer rruds to co11sider, 

i11c/11di11g st_rr1cr11re, IN WO OD 
safety and 11111.'ndcd 
11se, as well as aes1lte1ic a11d decorative considerations. Also included 
are sketches il/1wrali11g the basic principles of chair, cable and storage• 
111111 constructio11, wltich yo11 can use as a source of ideas a11d as a guide 
to the vario11s practical aspects of furniture desig11, suclt as choice of 
joints and order of assembly. 
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THE DESIGN PROCESS 

SEE ALSO 
Oesigai,.a 
c.fortabte CU1r 
s ......... 
o .. ..,, ... 
lilnctioul tabla 

~ 
ffOl'lfl 

~tr • s11,1n1 

'The •"'·trace ..._ .. 
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FUNCTION 

.Mi«h is talked about designing/or fune1i.on, but to understand 
what that means, one has totxamine 1he umnptfrom stvtrtll 
angles. A so/idblotk of woodcanfunctlon tJJastool. but a 
k'tll•~signedstool iss~thing ti.rt. A ba.r stool suppo,ua 
seated human !Ningand S()dMsa milking stt>OI-yet they 
ha,·e completely different Juncti.oru and. constqiw:nt/y, differ­
ent d;m,n.sio,u. ShouldaJt<>ol be light enough tobe por1oblt­
or should it, ina public building.~ bolled to rM ground to 
prt•·tm it from being toppled. blocking afire--escape rou,e? 
Should a stool be adjustable in htlght? Should it fold for 
storage? Will lt tiptaJily whe.ns()lmone shift.s their weight? A 
tksignu has to pose quu1U)ff.S of 1his nature to <kfine h<>w an 
ob jut is to function, then provide a design solution based on 
real requirements, as opposed to prtconuptions. Et·tn then, 
rhe solution will a/moll certainly 10 some extent be a com­
prom/sl!. An ekgont solution is one 1h01 comes close 1oans•·er• 
inga/11Jie~stion.s it will seldom, if ever, be perfect. 

Tbe A.mtrieao <klis;ner Henry 
Orcyf\as:s pOIICCRld the study of 
anth.ropomt.trics. H11 book 
ihnt'""lfor P,opk ptovidts 
us with dcl.ailed di:meosioos of the 
avc:rt.,c ma.le and female 
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Oe,signing for people 
In order to be f uoctional . 
most items or woodwork 
have to relate in some way 
lO the human body. Asa 
species, wedifferwidelyin 
size. shJlpc and weight- so 
when designing a chair for 
an individual. you need to 
take careful measurements 
of lhat person's anatomy 
before you can be sure lhe 
chair will be comfortable. 
However, anthropometry 
and ergonomics- the statis. 
tical scienttSconcemcd 
with the comparative study 
of the human body and how 
ir rclat.es 10 its environment 
- provide designers with the 
optimum dimensions for 
fumitwc and work station.$ 
that suit people of average 
height and build. Most 
people a.re reasonably 
comfortable IJ.Sjng furniture 
based on these dimensions, 
but if you are making50me• 
thing for a spcci.fic group of 
people. such aschiJdrcn or 
the elderly, you may have 
wcrcatc custom•built 
artifacts tailored to their 
needs Spccificanthropo­
metricdata is gi\•cn where 
appropriate throughout 
this chapter. 

Adaptability 
Designing something to be 
adaptable increases its 
usefulness. Bunk beds that 
convert co two full-size beds 

especially welcome in a 
family with growing child­
ren - are a good example 
ofbuilt•in adaptability. An 
ergonomic typist's chair is 

designed to be comfortable 
for people of any stature; 
and a draw.leaf table is an 
example of compactness 
coupled with flexibility. 
In a book ease. adjustable 
shelves are more useful than 
fixed ones; and in a cup­
board~ simple d.rawers, slid• 
iog trays or baskets may give 
a greater degree of versatility 
than rigid compartments. 

Structural requirements 
Nothing functions well or 
lasts long unless it is properly 
constructed. A table that 
rocks when you arc cutting 
yow steak is annoying; a 
desk top that vibrates while 
you 're typing is distracting; 
and n chair that suddenly 
collapses is positively 
dangerous, as well as being 
a nuisaocc. 

A wooden structure can 
support considerable weight 
without noticeable diston­
ioo, provided it is designed 
to counteract lhe stresses 
and strains of normal use. 
Thelegframeofa tradi­

tionaJ Windsor chair 
illustrates the principle 
perfectly. The four legs are 
plugged into the underside 
of a solid scat HorizontaJ 
stretcher rails not only pre,. 
1·ent the legs from bending 
under load~ but also stop 
them from sliding apart. The 
angles at which the com• 
ponents meet are such that 
they reinforce one.another 
against shifting for=. 
mainly because a straight 
pull is never exerted on any 
of the joints. And Uthe chair 
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is lipped onto ii$ splayed 
back legs, they are ideally 
placed to suppon the addi­
tional weight at 1ba1 angle. 
The sLructure is.. in fact, 
superbly suited to iu 
intended purpose. 
An overloaded shelf sags 

and may eventually break lbedf«uoflo,1d onashdf 
because of the combination 
or compression and tension. 
But if you cutoff a 2in 
(SOmm)strip, tum it 
through 90degrees and glue 
it m the underside of the 
shelf. ii will be able to sup­
port more weight without 
bending- by turning the 
st.rip on edge you havecon­
suucted an effective beam. 
The rails supporting a tabk A stnpoo~pro,msuppo,1 
top or chair seat perform a 
similar function. 
The load on a beam is 

transferred to whatever is 
supportingil at each end 
the legs of a table or chair. 
forcumple. The Joints 
between the rails and legs 
must be capable of resisting f 
shear forces (the downward 
pressure of the load being 
opposed by the rigid sup-
pons). Shear forces arc 
incrcasedcons.idcrablywhen t.q"loppos,t1.helo•donani.il 
sideways pressure is applied 
to a structure, exerting 
Jc\'crageon the joints. A 
s.ttongdoweljoint or the 
tongue of a mortise and 
tenon is able to cope with 
Lhis leverage, especially if 
the rail isdeepenoug.h to 
provide decent shoulders 
for thejointsand if glued 
comer bJock.s arc used to 
reinforce the structure on 
the inside of the rails. 
The joints of a cabinet or 

a box arc especially vu Iner- Sldt,--.y1 pnssunnttt5 lt"·tr1:&t 
able to sideways pressure. oalbitjoillts 
which causes the frame to 
"rack," forming a paralkl­
ogram. However. a rigid 
back panel, vertical pilasters 
oroomer plates will prevent 
movement in the Joints 
and create a rigid structure. 
A bu1h-in plinth or shelf­
support rails will achieve the 
same purpose, while metal-
stripcross-bracing prevents 
racking by 1yingopposi1c 
diagonal corners together. SlrOQ&jo,inh ~ corntr blocks 

hold tbf frll.lOt rig.id' 
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The rrt1d111()n.al \\'iod:sordtalr 
Theunderf~mc~ncntsart 
ideally placed towuntenct the 
stf'C$SCS&Dd$1Jalos1mposedby 
oonna.Jusc. 

Tht near•pc,fect l:Nlck rtsa 
An eriooom,c bact rest is boLh 
beauttf ul aod comf ortablt. 

A• unsupponNI box ,rill 
coll•JM 

~ laklna • bot ri.gjd 
Tocm1ea npS,t:ruc­
tun:. thc,oLDtsof abo1 
or cabinet mus1 bt ~ 
1nforoed usin&OOC"of lhc 
foUowina inethod.s 

Rl&ld bllC':k pa.iiel 

Vmkal piltiter, 

Plinth and 111:,e;lf rtili 
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SEE ALSO 

-.. ...... 
Fr11111 .. ae11.pnel -Fall-flap Stl)'I 

""" 

10-19 
II 

'6.111 
11 

17,310 
310 

"'"""" 
The tfrect oUcffrag~ 
l..evenng • door lplOSI 
adnweJQO pull 11 otr ......... 

O..li. burttu 
Pull--ou l lopttt hou8Cd 
in the u:oderframt 
(below) support a 
lcalher•lirw:d faU froat 
(Qenttr) 

I 

DESIGNING FOR SAFETY 

Tht e.Ueccs of lt-H~:rage 
People oflco $it on tables. 
Provided the rails and joints 
are strong enough. the table 
rarely suffers anything more 
than scuffs and scralChes 
caused by back-pocket studs 
or buttons. But if the top is 
cantilevered-like a foll rront 
on a desk, forexample-
lhc lc"cragccrealed at the 
hinges is considerable. even 
when someone merely rests 
their wejght on the front. 
Suspending Lhe front from 
folding metal stays alleviates 
the risk of l.C9.ring out the 
hinges, or you can use lopcrs 
(rails that slide out of,he 
desk to supp0rt the front 
from below). Both methods 
move Lbe pivot point for­
ward, away from t..bc hinge 
line toward 1..hcoutctedgeof 
the front, lhus decreasing the 
leverage . 

lf the door of a s.ldeboard 
or kitchen unit is allowed 
to swing toward a tier of 
drawers next to it. it is only 
amaucroftime before the 
corner of ad.rawer that has 
not been pushed home acts 
asa fulcrum to pull the door 
off its hinges. Ir you cannot 
alter the position of the door 
or drawers, U$C stays to stop 
the door from opening 
further than 90degrees. 

r 

PMlTPOU<T 

"""""Ml 

An mtSUpponcd rrom Mn.ill!i tun~ 

""" 

is a c air is not built 
or em into con· 

S1abilitr 
A piccc.offumituremay 
be stable under nonnal cir· 
cum.stances, but ask yourself 
whether it can be easily 
toppled. A dining chair 
will be stable. provided itS 
center of grav,ty remains 
within tbcarca defined by 
the four points where the 
legs meet the floor( 1)-but 
ifleanmg against the back 
rest moves thccenterof 
gravity outside that area 
(2), the chair becomes 
unstable and will topple. 
For this reason, the back 
legs of a chair are often 
made 10 slope (3) so the chair 
will remain safely balanced 
even when tipped sligbLly 
backward (4). 
A chest of drawers can 

become dangerously 
unstable if all the drawers 
are open at the same time. 
Howe\'er, a short cabinet 
with a wide base has a rela­
tively low center of gravity 
and .,-,.'lU maintain its equi• 
librium unless it is toppled 
deliberately. A taller cabinet 
may have 10 be screwed to 
the wall or floor. Similarly, 
large heavy doors that wouJd 
cause a freestanding ward­
robe to topple are usually 
made to slide, instead of 
being hinged. 
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ssand. i 
imi=e the risk o 

• 
I 

l 

I 
JA dopifla t.1d,:; Jtc "1ckns • 
c,w bflse 

4 Q,l'ltff ♦f tra ,iry K1lJ •idli11 
bUt"Uf!I 

Splaftd·lt& dWr 
The wide base of this 
robust armchair pre:­
,-ents 11 f.rom bctng 
toppk:d acodenta.lly 
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A ,·oiding hazardous details 
Even small details can cause 
serious injuries. Think twice 
about leaving sharp edges or 
cornets, especially if they 
are at a level where children 
may ra11 against !hem. Glass 
table tops are especially 
dangerous in this respect 
A round top is relatively 
safe, provided all !he sharp 
edges are removed by 
polishing. but it is advisable 
to enclose a rectangular glass 
top within a rabbeted frame. 
Sharp edges are even worse 

if they close with a scissor 
action. Trapping your 
fingers between a heavy inset 
lid and thcsidcofa box is 
painful, to say the least but 
1he consequences of a similar 
accident with a folding chair 
collapsing under your weight 
can be far more serious. 

A swiveling desk chair 
with annsconstnutesa less 
obvious risk. There should 
be sufficient clearance for 
your knuckles between the 
underside of the desk top 
and the chair anns if you are 
to avoid an unpleasant 
surpnse as you swivel the 
chair in order to stand up. 

Sharp projecting bandies 
can tear clothing. even 
though they may not cause 
a-ctual physicaJ hann. so 
choose smooth rounded 
knobs and handgripsorfit 
flush or drop handles. 

Safe dtt:llilini 
lnttgral drawer bandkscan be a 
safe yet strikingfeat,m: 

DESIGNING WITH WOOD IN MIND 

Allowing for movement 
The d1ffereotial movement 
that occurs within even a 
single piece or wood often 
causes problems. 

Due to the grain structure 
of wood, a solid board will 
shrink or expand to a greater 
extent across its width than 
along its lcnglh (1). If you 
make a box from four pieces 
of similar wood,joining 
them at the comers so that 
all four pieces have their 
grain running in the i!lme 
direction, they will move 
together by exactly the same 
amount and no damage or 
distortion will occur (2), 

lfyou attach other com• 
ponenl$ rigidly with their 
grain running contrary 
to the wood grain of the 
box's s.idcs. they restrict lhe 
natural movement across 
the box until the resuJting 
stre.,ses are relieved by splits 
opening along the grain (3). 
The solution is to devise a 
way of au.ac-hing the com­
ponents with fastenings such 
as slotted screws that allow 
for an element of movement. 
A common safeguard 

against movement in thin 
so Lid-wood panels is 10 
locate them in grooves 
- they should never be glued 
in pla~. This is the principle 
employed ln traditional 
frame-and-panel 
construction. 
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J CrOi!ll ba Utn<i restrict fflOYC'lllf"lt.t 

•nri1 splits rtlit.-t the strts!lt'.S 

ras,Hli:ni:, tlm •llow 
formo<rffl'K'llt 

Oisgufaing the effect, 
of movement 
An experienced designer 
uses some fonnofvisual 
dis-traction whenever he or 
she anticipates that wood 
movement will affe.ct lhe 
detaihngof a workpiece. 
An inset drawer front may 
fit Like a glove when it leaves 
the bench, but an unsightly 
gap can open up all around 
after only a few months. A 
narrow molding attached 
to or cul around the edges 
oflhcdrawer front or sur­
rounding frame is enough 
to disguise lhe gap (1). 
Alternatively, you can 

make a feature of a gap from 
the outset, knowing that it 
is going to occur io any case. 
For example, the movement 
between the boards of 
1ongue-and-groove paneling 
is imperceptible due to the 
strong linear pattern created 
delibenncly by the open 
jomts(2), 

The edge or a tabletop 
planed flush with the under• 
frame may look beautifully 
crisp al first.. but Lheeffect 
is spoiled as soon as the top 
shrinks (3). A rabbet cut 
in the top or rail creates a 
strong shadow•Line so the 
movement is 1ndiscemible 
(4). Altematively. let the 
top overhang the rail (5) or 
mold and set back lhe edge 
from the face of the rail (6). 

A~oiding the problem 
It is perfectly acceptable for 
a designer to select stable 
man-made boards for table 
tops or cabinet construction 
to avoid the problem of 
shrinkage that occurs in 
solid-wood panels. 

3 Slvtnkatt spoils tbt 
t,ff'eet or a ftosb top 
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SEE ALSO 
S.'h.!llilrdwoeds 

183.2CS 
215-211.297 

m-2112 

IPN1ul:bo1: 
A dt:hberatcl~ simple 
diKign th.11 fea1u~ 
~u3U·~Ouc~le l:uOi;C, 
cul from llOl»d .... ood. 

l Huaronaf bo;..ts 
Thty arc ma.!h1ntd from 
so· id Indian rQSC\',ood 
,.,i1h butl-,rnttttd lids. 

JDoarlJ>oes 
Arrican-blad:wood 
dominoes inbud w1Lh 
maple "spots. .. 

4 e>nt--pittt box 
A smalldcconli,e box 
C"Ut from yew. 

2 

DESIGNING FOR APPEARANCE 
It mi ht seem reasonable 10 su 

termined b • the selet·tion o optimum dimensions and 
by those eatures or mechanical de1•ices that combine 
to make the end roduct fu11ctio11 as tt ell as pos.sible. 
In e ,I eol-·eruse maxim "Form ol ows unction" 
is based on that premise. 111 reality, it is 1oos1inplistic 
a 1·Iew. Designers go co ivear !engrhs in order to get 
something to fool. ics besr. The, will tinker" irh irs 

Atllriq-ue-st}"lie Pt:mbtokt Uiblt 
Copying ICf!Uine antiques ii one 
way to ensurt younrork fits a 
pttiod interior perf«:dy. 

proportions take time to select the piece o ,rood that 
will enhance its appearance and incorporate mo -
mgs. COTl'ings. m/ays or shapedcomponems. all to 
increase its -.1isual a ral. In short. the a earan<'e 
o a piece o ,i•ork is just as imporw,u a\ its pure 
fu11c1io11, 111 iris 1irt11alfr impossible robeobjecrire 
abo111 rlre aesrheric merits o/anv d1•sig11. Tire 011/y 
solwiott is to de\ elop your on n sense oj u hat il 
P.leasi11g and what is mosc likely to be a,·ceprahle. 
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Suitabilily 
Ho" is il lhat "'ec3n 
appreciate thequalit) of a 
simple undecorated slick or 
Wmdsorcha1ryet find a fine 
caf\·ed Sheraton.style dining 
chair equally appealing• 
They could hardl~ be more 
different 11'1 appearance. One 
possible reason is the way 
\\C en\·1sage them 1n totally 
different setting> in the 
roo1ns for v. bich 1ht)' \\t:re 
ong1nall)· des,g.ned. S1ick 
chairs would look ridiculous 
b<,,ide a high!) p<>lishcd 
table man elegantJydecor­
atcd dining room, "'bile a 
Sheraton-style chair v. ould 
look equallyou1ofplaccm 
a country kitchco. Swap 
them around, and each fits 
naturally into its intended 
eovuonmcnt. 

h ls necessary to amicipate 
bow and where an object is 
going 10 be used- then 
design it accordingly, select­
ing the appropriate woods. 
shapes., proportions and 
finish to acrueve the desired 
rcsu1L Although some 
people ha~• talent for 
combining furniture and 
fittings of all styles and 
periods, it is certainly easier 
if you reOect the style and 
decor ort.he mtended loca• 
tion. This doesn't mean you 
ba\'C to reproduce period 
furniture or fittings: If you 
use similar materials and 
detail, your design will at 
least be in harmony with 
its surroundings. 

Caned wood,ta bowls 
Oi I and CIU"Ytd from solid Chffl')'. 
r05eWOOd a.od walnut. thc:se bowls 
aredcoorattd with pm:ise ftutm,a:, 
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• • 
6 

V,_..tallialt 
A limplt ytt dci.-ol'lliW 
cabiott fora r'l)()dtm 
101,c,nor. 11 u madC' from 
stal oed and J)IJD ltd 
map!, 

c ...... .­
,urowed,a to kguod 
s,c,at rails adddC'bca,cy to 
a sturdy din1n1cb.air 

5 Nrne .-ea'a IIIOn'ls 
Apmei,o.rdmad,c 
from burt-clm veocer 
inlaid 'Mth f'OkWood 
and brass. Thr pieca 
arc turocd from bo•• 
wood and <:OClObolo, 

6 Pf:fldl holditt llod bo•·J 
8oth items arc made 
from dun birdl p)ywood 
heldwithpad.iuk 
buuons 
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SEtALSO 

v..... J0.-33 
Jon,,~ IIIG-lff 
UN 192-2G3 

Vttteeril'tl 2Sl·210 

1--.;w;:; ... :;.;::......,=· :,.,.--;211-273 
WnoWorM 214-lli 

Feldiftc SC'fttll 

Comtr\lelcd largc:ly 
rrom bent-plywood 
panels. this roJdi..Di 
9CfttO i:s an a1tractive 
combination ofbw:t 
laoq!Jd",ashand Slain• 
11:sstted. 

.Dtton:tivc ~ 
Padau.k:·YCOCff in.sfflS 
mterru:pc lhe lincola 
laminated cherry 
hppmg. 

• 

0 

Ttible-eofumlijoincs 
£ve.n11mpk:J01ntscan 
be enhanood by the 
QICf'uJ 11elcctJoa or 
colored ,.,web 

• 
• 

• 
• 

RtftnNI dmplicity 
An ash tripod ta bk lhal rtfl«u 
1hcda.sac:1rad1l>On fordep.ol 
drawin1~room rurrutuR 

• 
.... 

l..ecldoa-pbnc dte,-.J mirror 
A nylish ru.lJ.lt11gth pivoting 
mi rTOr is s:urn>undcd by pa,eon• 
hole s1ora• compartments 

' 

Oe,ctivlne Che eye 
This s.dt.board a ppea r1 10 lieYitalt' 
on1tsdeeplycurved buc 
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SL\1PLICITY 
AND DECORATION 

Aiming for simplkily 
If there is nodesigna1ed 
location for a piece you are 
making. il is best Lo aim for 
simplicity so it will look right 
in vinuallyanysetting. But 
don't be misled into think· 
ing this is an easy option. 
Professional designers spend 
yean honing 1heir skills in 
order lO achjevc: the subtlety 
required to rcduoe a piec:e or 
work to its bare essentials 
and to arrive at precise pro­
portions upon which the 
aesthetic qualities of the 
design will stand or fall. 
Moreover. making a simple 
workpiece requires crafts. 
manship or a high standard 
-since, when there is not Che 
slightest embellishment to 
distract the eye. defects 
such as a less-than-perf cct 
finish, imprecise joints 
or clumsy detailing may 
well become noticeable 
at a glance. 

(..oc:ludiog decor:11.ion 
As previously described. 
moldings are often used 
to disguise the effects of 
shrinkage. and carving can 
be used to texture a surface 
that would otherwise have 
to be finished immaculately. 
This was a con,mon ploy in 
the days when all woodwork 
was produocd by hand; bul 
now that machines arc avail­
able to alleviate the chore 
or planing and sa.nding O.at 
surfaces, designers tend to 
employ dccoralion purely 
for richness of effect. Exotic 
veneers, for example, arc 
used exclusively for their 
decorative qualities. as are 
marquetry, parquetry and 
wood or metal inlays. 
With imagination, you can 

explou virtually any aspect 
or woodworking for visual 
impact. Indeed, skilled 
craftsmen somelimes design 
pieces specifically to focus 
attenuoo on exquisitely 
made finger joints or decor­
ative dovetails -deliberately 
creating features for fellow 
woodworkers to admire. 

The hart~thils 
St.iackcd pivotingdnt.v,·c:n and a 
ttt'l.a.ngUla.r top con~cutr a des.It 
devoid of supcrll.UCKddetaiJ 
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COLOR, TEXTURE 
AND ILLUSION 

Color and texc.ure 
Selecting the right wood 
may be all that is needed to 
upgrade a mundane work­
piece. but combining wood 
wi1h other materials pro­
vides further opportunities 
to delight the eye. The cool. 
smooth texture of glass or 
marble can make a pleasing 
conlfast toa rich grain 
pa Hem, and the g.Jeam of 
polished brass fittings or 
inlay may add to the appeal 
of a dark-colored wood. 
The choice of surf ace firush 

can transfonn the appear­
ance of a pieoe s.igmficantJy. 
Stamsand clear finishes 
enhance any wood's depth 
of color. and then there 1s 

thed1fferencc between the 
rcftcc1ivc qualities of a matt 
finish and a gloss varnish. 
There arc also endless poss• 
ibilities for the application 
of pure color in the form 
of sprayed or brushed paint. 

Creating optical iUusioos 
If you are not sat..isfied with 
the exact proportions of a 
piece or wanl lo make n 
appear lighter or heavier 
1han it reaJly is. you can 
use detailing to create the 
desired effect. 
Addioga deep lipping to a 

shelf or the edge of a panel 
suggests solidity and mass 
without significantJy increas­
ing its wcighL Conversely. 
applying a linear molding 
or inlay to a deep rail makes 
it look thinner. 

You can lend elegance to a 
thick table top by cuttint 
wide shallow bevels on ,he 
underside so that onJya thin 
edge is visibleaJI around. 
Tapering the legs of a tabl< 
will make it look taller and 
lighter.and~ deep curve 
cut in the underside of a 
plinth rail gives a hft to a 
heavy-looking sideboard or 
chest of' drawers. 

Even the texture and tone 
of the wood used fora piece 
can affect the way we per­
ceive it. A large expanse of 
dark wood may dominate a 
room. whereas a paler tone 
is less obtrusive. A wild 
grain pattern can introduce 
a sense of \llgor. while the 
striped nature of radial-cut 
veneer is more tranquil. 

Riieb.ly dttora.ttd OC'C':asionaJ ta.bk­
M.arquet ry comblnC$ cokw aod 
tuture fora tabk top(ngbl)oo 
lumed pcarand•-eo~kgs 

Deconti~ joint 
This ona,oal lammat.e,d-()41( lea 
jomt 1s botbstronaanddis11nctw~ 

Tamedbo"1 
F1amin, tht W()rkptca: part-..;,)' 
1hrough the 1um1ngpr(l()t$$ 
!1Cttfl1u21a the natural coloraod 
tex1ure of an dm burl. 
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r.,~-a.tch.ina<-0lor 
Thisfrttly pain1ed uibleisan 
ua.mple ofhowcolocca.n be used 
to ma.l:ea uni<11.tew«tp,eoe 
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SElALSO 
Soh,i'hantwoocb 

Liaunat.td 
hndtnp 

'ilflffl"' 
WONtlMlfl 
61m 

10-19 ,._,, 
192-2!13 

172-113 
191-ffl 

Duck• pond lll.ble 
Dlppin.g dueb support 
a g1a• table top lhal 
ttpre:st:nll lheturf'ICC O[ 
v.ater 

.F'rttSUtldifla cablM1 
Ocri""--cd rrom an oriJi oal c:oocc:pt, 
dus ·•~•• cabinet is acauibk 
from twosidtt 
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DEVELOPING YOUR 
OWN STYLE 

Oevelop,nga visual style 
that stamps their v.ork with 
their own iodl,idualityis 
surely the ultima1e goal or 
most eraflsmen--designers. 
In order lO be distinclivc, 
your st)'ledoes 1101 ha,e to 
be flamboyant or eccentric. 
For inscance, you maydra..., 
your inspiration from a 
recogniud historical scyle­
no l copying e.1eces fai thfu Uy 
in every detail, but using 
Lhe essc:occ of thal style as 
a slatting point or spring­
board for your own ideas. 
On the other band. it may 
be that a particular method 
of production holds a special 
fascination roryou and 
has a strong influence on 
the fonnsand shapes you 
create. Designing for 
the woodtuming lathe, for 
example, or using only 
curved c:omp0aent.smadc 
from laminated veneers are 
both waysofcbanocling 
your thoughts and energjes 
in a definite directioo. 
Perhaps the most difficult 

approach of an is delibcr­
atclysettingou1 to b=k the 
rules. Challcngingpre­
cona:ived notions of what 
somethingissupp0scd to 
look like 1akcs imagination 
and skill, as well as the 
courage to pull it off'succ:css­
fully. We take it for granted 
Lhat storage units usuaU)' 
stand against a wall, but it 
is perfcc1ly PoSsiblc to 
make a freestanding unit 
with access from all sides. 
By convent.ion, most tables 
have four legs, but a llme­
lcggcd table would look 
arresting and. incidencaJly. 
be more stable on an uneven 
floor. And why take up 
valuable floor space with a 
bed when it may be possible 
lO suspend it from the 
ceiling? Addressing such 
questions will not always 
elicit original ans1,1,-ers. You 
maybe drawn back to the 
accepted ways of making 
1hiog, again and again 
simply because they happen 
10 work bcst-buljust 
oocasionaUy you may hit 
upon 1he aenn or an idea 
that will lead tO a tru)y 
original piece of work. 
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V tneer-ecl ~i~bosrcl 
A stnl:inaashaod rosewood 
c:abintl with An• Deco 1n.tJIK'DOC$ 

Chippenda.le~~)'lit dlJ1i.r 
A ca1¥Cd ma hopoy di ruoa chair 

49 

Ntsdr.a stools 
Sttiocd-"Uh SlOOb lhll 
arcdcsagocd 10 form an 
anrK!lvc group, 

Laminatl!CI SIOOls 
A matdungpairolstoolswith 
bowed Pde pantk oflam.ina t«I 
plywood bolted to tolid cherry seats. 

Wati.1 desk a..nd dut.lr 
Made from solid walnut, 
this furniture is a 
comfonable bleod of 
trad1b0n&I and modc:m 
styks. 

Rttliatt and fooa'tOol 
Flowinccunu result 
rrom steam-bent 
compooenl$. 
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PRINCIPLES OF CHAIR CONSTRUCTION 
li ~-~• ht, 
i tobea ta/ 

$EE ALSO 
111 

Mortilt6 tlllOIIS 221-234 
OoHI JOll1S 

klnps 
DESIGNING A COMFORT ABLE CHAIR 

lQ&.307 
To construct chairs that will b, reasonably com/Qr table /<>r 
tN ma_JOrityof tire populotlbll, <ksigntrs bast their '"'Wk on 
standard rtcommenckd dimensions. bu1 10 confirm 1M prttist 

Migh1 . .shopeandanglto/ a choir 'scomponents, it mayb, 
nt!UJ.Jary U> makt a mock-up of the critfr;al elements or to test 
and nwdify certain details as tht work progresses. 

Paddl .. 
Pr.dainc impro-..-u a chair's 
comfon, provided it is fairly firm. 
Oeme u:pbobcer:r roam or 1rad-
1uooal hair orvepbk 6ber, 
pa,clcd&ndlC'W'DullOa fl.n'll~I 
pad (above), 1& ideal 

I 
SHl'ff'ld.th 
1710l8i11 (<IJOto,IJOmm) 
The -.id1bol'1be,ca1 ofittl taptrs 
from frol'll 10 bock IOp~ 
,enerous clearance r Of ~.&9 a Dd 
dot hes 11 the front whikaUowirig 
dbowroom1oward lherur. ~:.: 

Staca.nclt ~ 
J 108Mg1,af,om Jtoruo,uol 
The seat u,uaUyolopeuughtly 
backward to stop the user from 
shppmgout oflhecharr. HowcYCr, 
adeskortyp~·scbairol\eobata 
ll.itt 11:al so th1lt the user Qn lean 
for1,,-..rd ,. , I.bout elfott. 

Aqglt et Ul'Jk rt!;I 
10 10 1$ ""~ 
/rom'ml~af 
Ao upri1J:u back ft'Sl 
...,.., .. 5nnedg< 
acroutbe~butil11 
alopeuoomucb.1heUStt 
IS pushed fon-"'lrd and 
lusorbtr tm.bcguutO 
achefromtbedl'ortof 
support:ingW bead. 

Posil.ionofbKk rest 
I 10891 ( JOO to]t)Omm) 
Jeigltond61olilt ( /,0111 
Jao,._)~.Jftll 
lbe bad: rest should 
support tbe middk 
poruonoCtbeuser"s 
back known •• lbc: 
lombu tqJOO. 

Lt:.--~---- Armrt-s1 btlglll 
8 to JO.,, ( 100 lO 

c----
1 ----

1 ~-· de:pt.h , , 

J IJJ10 u.. // • 

--7 I 
I I 

I \ (J.fOtoJlJRIM) 
J ir the teat ISlOO dttp!'i I presses 
1 Oft the btct. oil.be 1ep; if the 1,IS,C, 

$I ides (()r'll.arci to rtl.ievt 1hc dis­
comfort, then lhe bad rest ptC$$CS 

undtt tbe shoulder bl;adcs.. A scat 
lhat u:toowllowmaymakc the: 
dla.iruru-1:a.ble. 
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I I 
I I 
l I 
I I 
I l 
I 
\ ', 
.1..+ 

lSOntm)llbo,,,,Mat 
The annres't supporu 
the forearm al• <X>m­
forublc hcigltt: 111.lso 
,wovides a cooverucnt 
bandbold wbco IO'll~r• 
IDI oOCIClf' 1.nto or rising 
from thetctL Hair 
annresu anow lhe ehai r 
to be drawn up clo9c to 

- - - thed1mo1uble. 

&atbtigi.t 
ISJwJ7in 
(J90,o'10mm) 
lfthc rront rail is too 
high. it pm;,cs 00 the 
bocl<sof the tlugb, 
unoomforuibly, cumng 
off the blood supply tO 
thekp, Lflhc:scaa is too 
low, ao aduJc •111 ha~ 
ddfically 11ulna dc)vi.T1 
and a,:ttina, up 
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ORDER OF co.,srRUCJ ION 
l•ramech.alr 

• Aaemble bact. rest 
• Plu1 back liep 00 lO back rest and 

tcatnul. 
• Plaacrcst rail onto back lcp,. 
• Atlacb lcp 10 frol'lt IHI rail. 
• Join front aod back frames .,.,th 

sidertds. 
• Make aod upholster ,cat pad. 

TURN e,,arON 

H o'l&s dM11 
Se..3t 

FOWL''C CHAIRS 
ANO STOOLS 
17lrtdassk,pott-Stn'ingfoldJfll 
Mair U in tfftt• 4'r Af"ronvelto,r. 
Foldiltg JU,ols NI~ an X • sltopd 

fra,,ne••i1ltongid$/a11~Na10,o 
MUI p/111/- o/ Jtr~t~ANJ MlflW. 
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•MO@Sf t WION 
JO/HTS ;ue, usaf, 
fvr JrMs in 1i 
Willi seat ,~;15 E !&:} ter,s 
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SEEALSO 

finoorjoin11 
Sca'fj.nt 

bow,i jomts 

lim1111ttG 
kndiag 

so 
163 
!18 

!2$-234 

ORDER OF 
CO~STRlC1101' 
8allooll • baid, C".ba.lr 

STACKING CHAIRS 

This ty~ of chair gtlJ its name from the disancrivr/y 
cum,dbark-support rail, . ......-::::::===::::::..._ 

52 

rCNtfiu to 
·ll,we- leg 
mr,,e j<iin 

#t,f),v( /B,S ~ 

11Ar11ett, ~ P.'l«.J 
1(1-frJ S@(; rtiil 

ORDER OF 
co,sTRt.:CTION 

AL TERN'ATIV£ flACK RF.S'T'S 
Tlvtt ,ommon b«k r,JtJ 1Nl1 
CtMI' ~ od<Jp,d /or fr~ amJ 
s1«king cltain. 

Page 53 of 304 EP Family Exhibit 2008



BENTWOOD CHAlRS 

Bentwood chairs are con.ttructtd by bolling and scr~ing 
together sttam•1"nt components. This type of chair is 
ex1rem,ly rough and resilient, provided 1ht hardwort is nor 
allowed 10 tilork loose. 

•,W(Qj,11,l 

ORDER Of 
CO"l"STRtcno, 
8earwooddWr 

•Stcam-bc:ndaod 
w pc aJI -· 
poot:l'ltittplt'BLdy. 

♦ Boll i»c:k•J'C$l US­
ffllbly to seat hoop. 

• Pluafr001 lcy,s uuo 
sea1hoop 

• Scf't'\I, sttttcl>u 
hoop to au four k,S. 

♦ Fil arms. 1£ reqwred.. 

LAMINATED CHAIRS 

S1rucrurally weak short grain i.r avoided by making chair 
fr~sfrom thick lamina1ed 'Ptneers. Thi.J type of strucruu 
is s rrong and resilien r. 

OROUtOF 
CO~l'.t"TRlt7 IO'­
Luti1111..-d<'h•ir 

• L.:a.lJW'latesic;let,frame 
compOOeOtS.trat and 
backrestscpa.,.1iely 

• Clue 10,clher 
lamtnated coca,. 
pootDU to ma.kcfi-i~ 
rru:ics. and uue:r1 
filler blocks ~,th al11e 

• Rout &fOO\U UI Side 
£rames&nd cona:ues 
on sca.t and back rest. 

• Gluucat, book ml 
and rail betWet"n ~die 
rrawes. 

H@fetf 
sr/lmHOC µii 
-is s c,ew fffe 

fpf:ne~ 

53 

KNtEUNG OWR 
Manyprtt0nttptOOngardbft 
dtalr datgn ltaw: hHAdtaJ.~d 
rttrnJ/y. WI.tit a ''knttlltttdwltr," 
1Mittizh1oftMbt,dyUtlrroW'tl 
/onuudo,,t.totMkMUbtordnto 
IMp,ow posM~andnl~w: p,r~VMtt 
o,rtN/,o~bod. 

~(i,rr 1160! rt12tk. /mw 
eatbnua-ts squJrc. tediav of 
WfJDi -fnoc ?S SCU'f.jd!ni:t:ffe-
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$EE ALSO 

°''""'"' t.1"'1 
Wedgff fl'IOrtlSI ,.._ 111-1111 

221 
214 

STICK CHAlRS 

Tht stick chair in its countless ,•ariations is a beautifu/Jy pro-­
por1ioned andfunc1ional piece of furniture 1lu11 has ei;ol•·ed 
under the trained eye and experienud hands of craftsmen 
from all o-rer Europe and America. flsstrtngtlt and rigidity 
re/yon the/art that tht large number of romponenushare the ,lc.o~S 
load In such a way that theforcesapplied 10 t~ sm,cturedc a."'' 
not auempt to pull it apart. Srick chairs ha•·ea/waysbee:n 
mtJ<kfr<>m tough. dense natfre •·oods such as bttch, oak. ash 
and elm. which can be :w/1enedwi1h steam bt/ort ~ing ~ntfor 
1/te bow--bac-k ,·ersio,u of the chair. 

r: 

___,/'f~~ 
IwFu;,€1> Jo1NT 111a1w 
Dad( spirr;t.1e.s J>c3S O,lb~ 
01e .seat-ba;:i,,d, cN1d cire. 
bie-n Uf 8Md~ri Wi~ 
M!Dde# Wed~S f: 

•A~blekJsand 
strclCbu rads. 

• tAytcetboard(ace 
dowo on a bc:nch, 
then hammer legs 
mto boles in tht 
undttside orthe $tat. 

• Tap back fll)indlct 
tn109Cll board,, lhcn 
61acatn.iL 

• Fiun:n.restu.od 
SUpj)OtU. 

FRON1.) I 

Ir //YIP.JiST ~ 
&re et<lO'm'> 
SdlM' W@t1f 

LADD~R-BACK 
STICK OIAIR 
All tM back-r,m er0$$ raU, 
orrstr,,b.tffl0Mdi1110 tN 
tl/l'J'IM ,~,. 

'SlfffMR !?lltLS 
a-re es~~-t:o 
me the ~s WJe{},ef 

54 
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PRINCIPLES OF TABLE CONSTRUCTION 

DESIGNING A FUNCTIONAL TABLE 

Eating at a dining 10ble canlweither an enjoyable social 
()(rasion or a nigl11mart of cramped kn~es and colliding 
elbow.•s. tkptnding on lheamoun1 of room pro11ided b)' 1he 
<ksigntr. Most people are able 10 ,.,,i1eor draw comfortably 

Ol''lNC TABLES 

Movt~ a chair 
lft4in(7(}()mm) 
A diner needs a space of 
this s.itc in order to stand 
up from the table. 

Dining-table bei~bl 
2/14in ( 700mm) 
This is a comfortable height 
fora dining table. t.hough 
eating from a bowl with 
chopsticks is easiere1ther at 
a 1ablecloser 10 the heigh1 of 
a kitchen worktoporsi1ting 
cross-legged at a low table 
liulc more 1han I fl (300mm) 
from the ground. 

Elbowroom 
1ft (6()()mm) 
This is sufficient space. for an 
adull 10 wield a knife and 
fork without obstructing his 
or her neighbor. 
Leg room 
2ft ( 6(/()mm) 
Allow at least thfadimcnsion 
betwcx:u the table rai.l and 
lheftoor. 

Knee cle:mu1,ce 
l0in(250mm) 

Increase the diameter to 
4ft (1.2m) for six diners and 
1oabou15fl(l.5m)10 
acc.ommoda1eeigbt people. 

WORK'TABU:S 

Desk heigh! 
1ft 4m (7(}()mm) 
A desk should be the same 
height as a dining table. 

Typing and ~ord processing 
1ft Zin (650mm) 
A work1able should be 
2in (50mm) lower than the 
average d~k to accommo­
date typing or word 
processjng. 

Maximum reach 
Jftlin(475mm) 
A seated person can reach a 
bookshelf a, 1his height 
above a desk 

0CCASIONAl4 TA.81..ES 

I to 2ft ( 3()() t0 6()()mm) 
Occasional or coffee-table 
height ,•ariesa great deal. 
The lowest ones often look 
very Stylish. but area little 
too low forcomf'ort. 

lftflW 
This is the minimum dis­
Ian« from 1heedgeofthe 
top to a table leg in order to 
provide clearance for your 
knees wben your chair is 
drawn up to the table. 

l 
Rectangulir dinln,:t table 
To seat six peoplecomfort­
ably, a rectangular dining 
table should be a minimum 
of51h3fl3,n(l.5x Im). 

Orcul:ar dining table 
A circular dining table of 
only 3ft Jin (Im) diameu:r 
wtll seat up to four persons. 

r 
i 

Oinl:oQ-ta.btf fill!llling llffllll!g,t:lllf'ftts 
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structure • • • om to 
exerc • OSI 
in en 

at dining-table height, but b,for,designing a table for som,, 
one to work at,find<>uJ whether h~ or sh~ will be using a type• 
writer or a •·ord pr<>etssor, b,taus, at least part of t,U. 1abt, top 
must~ /ow,r~d topustnt a kqixxirdat thtoptimum lt\·el. 

+ + + 

ii 
f 

iJ 
T -

11 
• 

• 

; 
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SUAJ.$0 
14-31 

FRAME TABLES 

A frame table has/our legs, one at each cornu. With strong 
monist and tenon or do·,•,:~/joints, the classic design can~ 
adapted succeufu/Jy for tables of prac1ica/ly any size. You can 
make the top from solid wood, but/or stabili1y. the larger ones 
art o/1tn UHIJlructtd from lipped an.d venured bl«kl><>ard, 

Lbl:t ;rorms 
QM y dttf-i&\1 ,;» 
~-~·Ifs~ t,ffllM 
I)( dONe.-7 j<iinf1 

• Glutk&Jtot:ndrails 
andk:ll~CIOU:l. 

• Glue assembled end· 
frames to longratls. 

•I-1tlOp. 

~. Ovtik.li 411'14 

(Tof/M1L- Jl/NCflON~ 
l>es i~eii -fr> f)11t1im1.ze. '----------' 
effeUS o-f- s'hririf-fJUe, 

56 
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DESK OR SIDE TABLE 
T<>maltt o&t34 <K silk tablt, 

/ramr-+tul>Jt COl'UlrU('.li()n iJ m<Jdi. 
fed lo Vl<'!Mdr drtrfl,~rJ. 

RVNIIE'fl 

• ttAW6ll f/Jf/1/.lel, s 
~ Mrt1l(Jf' 15 
1/eJ, 111w ~ 

rc11 , gu>de.15 
s c,c,vcd fy "'1 n T){ff. ___ ..._ 

ORDlR Of 
CONSTRLlTIO~ 
!:tt.b-MCk-4 <k5k 

• I\Mtrot>Jc:rn.me,ad 
allow JI ue LO set. 

• Upend paods. 
• Bollcomptetcdslab 

panels to rmne aod 
6t modeslybolud(if 
required), OSlnl 
knock-down finioa, 

• Fit lOP 

fRA.'"1£ TABLE 
WITH TURNED ~ 
COf'Utructtd likt a ,randard/ro.mt 
toblt. lltiJ U parthlarly tMltoblt a., 
o r'1f1Nl.1op din"'6 <>r roff N tahk. 

l-f4 (MJYQ? 8/.Qek.'i frA-S1Hal.)~ 
c.22.~ ;::~1;-r/J t11i1;;,ffe 

TV•.,,l.,

0

rl,.._~~ 

fT 

, MA'r'l OJN{lt ,rr;T/'1'; 

tee P1»e, 'f1-

~-w'a 
•L.DWE!1 R/tll. 
1s .sthb-tc-n<Ma,l,_ 
int?> l~i f!lld ratl. 

S1.AB•Slllf.D llt'SK 
A s/ob-.s.ultd dui ntadt by bolting 
cltipboflrd <K blod.boord pont/J U> 

a IOlitJ..W<Kld fromt iJ UIIOlitn WU. 

"11KlftM IM/rW¥-tJJbk ~-
A dttpmodut)' boordprtKflU 

•~-

ORDER Of 
COhSTRlC'I 10'\ 
J.)i,sJ. orsidl: tablf' 

• Glue le-gs lOend r.\l.lt 
a:l)d~:l.'i'elOSCl. 

• loin bad: rad and 
lo....t:r fron1 rail to 
end frao:,es. then fit 
cenlrllpost tolowtt 
rail and tit top rai. 

• Fi1cr01ratdn...,u 
runner, clamp f.rame 
aod lctve gh.ioe lO leL 

• Fi1 sidcdn.wer 
tuMtf'I, 

• Fi1 lOP 
• ,1alreandfi1 

dra._m. 
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Des,g:ai~, 
functtoUI tlW. ....... 
Mon,se 6 lfflORS 

$S 
192-203 
%21-23' 

ORDER.Or 
CO'ISTRl'CTJO'\ 
G1tt•ktt1blit 

• Assemble pwollllg 
p1CS. 

• Assemble both lq 
uck frames, fiutng 
the gates bet\lrttn 
the railnt the 
same wnc. Allov. 
afuctosc-t 

• Jom the Jongadc 
rrames ••tth I.be: 
sbof'lcrcross ra1b. 
6um,a the upper 
drawer n.tl last. 

• F1tdni...,c:rniAOCrS 
• Join tlaps1occntr.tl 

partohop. 

TRESTLE TABLE 

This type of un<krfr~ is suitable for dining and coffu rabies. 
It is usually made to "knock down"for transportation. Larger 
frames. e.specially. must~ well made 10 pre,·tnl racking. 
Attatlro solid top to thttndfromu, using shrinkage platn. A 
block board top can be 011acMd with screws passed through the 
top rails of rheend frames. _ .<M./fl· 

I TOf ~A (Y /JO(JJW'W· 
so-iit-Wo()<IV 

• cl/055 llttt.. 

. I 
,-sr ,s 

a u,are­
OJJed~I.P,, 

/<, 
re t. 

• fixc,otralpartof 1!4'al~st L...bf>le, 
top to undtrframc. ir' • "'CTi 

CATI>t£CTABI.£ 
T1t,r 1,01,-I~ 1abk ~ts"''"""" 
from tM jH,otutK ~X/ranw'J tltat 
JMppon tM jfaps on raclt s.&r 

58 

()ROF.R or 
co,~1u cnol\ 
I re-.tk labl1, 

• AJ.,emble eod fra!MS 
and allow Jlue 10 $CL 

• Fit croa rail. 
• Fntop.. 

s H'f"_t 
·t.f;~twiO'v 

eaged, -G1~h tM"'-S 

~ 

'c/Vb·f/?A 
(/iNS~ 
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PEMBROUTAB~E 
nu ,s a ,mo.I/ rt_fifttd drop-l<a/ 
tablt. ltsjiap,aruMppt:KUd()l'J 

ltrn,td •'OOdtn brod.ttJ 

11tiN4fS~ 
dl't>fl mefv'I' 
"/117u ef ca,1 

be usetl but Kw,, 
/l6t C4 f Wll!J . 
l).s knuckle, jdllffs· 

DRAW-LEAF TABLES 

Pu/I-out lt!a,·esmountedonsli.ding beorersare(Jfttm uYd 1<> 

extmd tht length of a dining table. Ont! popular ,,a,itl}' of 
draw-leaf table has a loose top 11u:J1 is dropped imo place 
1,e,,.•een tht pulled-ou1 ll'm·e.s. 

Slll>/!14 
YW11n 11 
Cu-t -in 
r-J:i 1-.s 

o~w 
~ 

/(f,IUcJ<.1£ -joi/(fl,Y 
fullOU: 81/'<,/<Jfr 

w,4 
UM 

A""'"-~ ko/ .. ( S<N7Vtlmts 
hiltgtd/orstora,t)c:anMstoud 
°"' q/Slglet witlu11 tlw tDhltf,om,. 
bmtallt tit< slidin/l kaYrs. to·M-" 

W/5bl>0J &t!Cks sq&,JeJ, w 
u~4«::1de-of c~Jlf"ae­
<guide-b~M.5 
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ORDF.R OF 
co,s11t1 ·CT10~ 
Pnabrokt t•b~ 

• Assemble both loo& 
Side fraroes. Allow 
gluetosct. 

• J oi:n side frames 
'A'ithcronrails. 
fittin,guppc-rdrawer 
rail1ast. 

•Screwand..,~ 
bmg.cd brach:IS 10 
aidcraik. 

e F1t dn:,.,tt nll'Ullet'S. 

• Ma.kta.odfitdnlv.'tt. 
eJomftapttoccntntl 

panortop. 
• FiA oe,nral part or 

top to undetrrame. 

OROERO• 
CO.'.\STRt..:CTION 
Ou.--ktlf1•blir 

• Assemble under­
frai,,eas fou 
stnnd;ard fr:tmt 
.. blc 

• Screw bearer guidoes 
lOCtoUplCO:, t.ben 
,cttV.· Cl'OSSptt()C lO 

side rails 
• Screw and glue 

bcattrs to undcrwde 
orcachka(. 

♦ Locate bcattrs ID 
ootcbcscut mud 
rads. 

• Sacw and gtue 
loc:itionblock-to 
undtnide or &able 
IOp 

• J...ower 1op onto 
tabte SO Lbal k>cation 
block 6u t.nlO tlot 
cut m croupiect.. 
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SEE ALSO 

t.lorllst & llllOftl 

Kn11cU•1•ts 

~ 
141.224 
!li-2l4 

2lS 
JOl-307 

301 

• • 6. 

(!ff!(tiw~ 

FOLDING-TOP TABLE~ 

One way lo reduce 1he artaof a table 1op when lt is not in use 
i.r toJp/it it down 1he middle and hinge it, so that one half con 
befoltkdover 10/ieon topo/theother. 

SIDE TABLE 
A 1.i« lablcclllt ~co,r.u1ttlbuo 
o card 1obk or ,ma/I dlnms ,ablt­
by A·rw.llil.f tM 11.--obock kgJ fl'J 
lcmd.lt jomu 1111d -,,e1un,1 t1-
litfrJlttl lop 

CUIJ/EJ fAtl-

,j,s r,ta,eb-1/ed w., 
str~lit />.?ck r~1~ 

V.' r'Bf(frt£ Teti([ • v 
if-rafd/e., FLIP-TOP TABLES ci-.rved 
r Ct;li, 

DINING TABLE 
Tlw """'' dln1nf tobk cc,,r..,,,u 
Mtt<1alar,urtttang11larOW1t. TN 
ltln,NI doubk t.op. wllitlt sliould 
bt matlr Jro,,, ,tabk ma,,.""'1idt 
b<,ard.piWJUO,,DIWcorllt"'OrttiiJ ,,.,.....,.,.,,_ 

Photh• mechuism 

Small occasional or wine 
1ables can be made with a top 
1ha1 tips toa w!rtical posi1ion 
in order 10 scn-e spau 
when not m. use. 

··,. ~ 

AS1161l 

Fout braces are fixed \\1th 

bi.scuitjoinuaeron t.be c:omenof 
tht frtm<. A square met.II peg 
plate krewed to the undmidt. o( 
the tablt tQpdrops iotoa bole 
plate set ftu,h nuo ooe oh.be 
comerbraoct. 

FIJI~,, ""'e ~. ,..,,r; 
fe-/ec.t ~ft?/\ 
direc-livl'I m-
1r1 ~1hl/,fm 
Strenf'Olt 
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PNdf/Nf, I.E(;,5 

HiNGfJ> 1lll' 
q:en, {c,,-/,/JG 3S 

d-ir1:in~ ar 
eord t,J,p1e 

ORDER OF 
COl'STRLCTIO.'\ 
Sick-1abw 

• &nd or lamioa1e 
curved rail llDdJOUI 
it lO a:tral.l,bl beck 
rail. FitCTOISpiec,c 

• Join rront lep to 
"""cd ,a,]. 

• ~tale knuckle-­
JOtnted nu.ls (Of 
JJl't-OClllglc-,S. 

• Jom pvot.m,g kgs to 
lbccodsoflhcir 
,ajJs. 

• Screw and gtue 
pivoting«J 
as:5tl1lbly tos1raiabt 
bldtnJI. 

• Jom two halves or 
lop weth bJnps. f"u 
oochalfoftopto 
table rrame. 

OROlR OI· 
l'O'\jS I Rl ,~, 10"\ 
Hip·lt~t•blt 

• Join kgs to column. 
• Gloe block to top or 

001-wnnaod true:rl .... 
• Screwooebc:ucr 10 

t0p1Wd 6l llOOlO 

one of the pivot pep. 
t.beosh~ wcond 
bearer int0 pl.lice and 
51:ttWlllOlOp. 
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STORAGE--UNIT CONSTRUCTION 

s stem 
one wit 
wetal 
or SIO 

sue ,as 

DESIGNING ACCESSIBLE STORAGE 

Plan storagt systems wing rtco~ntkd dimensions that 
~rmlt a ~,son of a,,eragtbuild to reach the top shelf or gain 
access lo the back of a cupbc,ardor drawer wi1Jwu1 .strttcl1ing. 

Maxunum sllelfbeigbt 
6ft 106/16in ( 1.8 /Olm) 
Ao adult can reach a shelf 
this distance irom the Hoor. 

Eyt-le,tl shelF 
5ft 105/18in ( 1.5 to l.lm) 
Mount a sbclf at thls height 
ior books, files, cassettes or 
other objects that you want 
to scan easily. 

Maximum reach abo,·e 
¥,orktop 
Jft6in ( 1.05m) 
An adult can just reach a 
shelf at this height when 
leaning across a standard 
kitchen worktop. 

Optimum reach abo,·e 
"'·orktop 
3/t(900mm) 
Stor< frequently used 
objects at this height. 

Lo•,•rest sbc.-lf ahem.· •fork top 
lf16in(450mm) 
Sbclvcsandcupboards 
mounted lower than this 
begin to obscure your view 
of the back of the worktop 
and obstruct tbeuscoffood 
mixers and blenders. 

Standaro ~-o,~lop height 
)ft (900mm) 
A standing adult can work 
comfortably at a oou.nter top 
fitted at this height. 

Worktop depth 
2ft (600mm) 
Major electrical appliances 
(washlng machines, disb• 
washers, etc.)are designed 
lO fit beneath a worktop of 
thisdeplh. 

Walk:abin<t d<ptb 
/ft {300mm) 
The optimum depth for 
a wall-bung cupboard 
mounted above a worktop. 

Crouching al a cupboard 
J/1 Jin {Im) 
AH ow this spaoe in front 
ofa low cupboard. 

Safe pas.sing space 
J/1(900mm) 
Cramped kitchens and 
work.shops cause accidents. 
Allowtluswidtb as a safe 
ac:oess corridor. plus an 
additional tn 6in (450mm) 
so there 1s room for someone 
standing at a worktop. 

Access lo driHi.-e.rs 
4ft 2in (I .25m) 
llusamount of space is 
required for someone kneel• 
ing at an open drawer. 

Hanging space 
4ft /Oin10Jf14m 
(1.45 to 1.6m) 
Allow this s:pace below a 
hangmg rail to accommo­
date long coatS and dresses. 

2ft /Qin (850mm) 
Jackets and sbirts will hang 
in this space. 
2/t(600mm) 
A storage unit of this depth 
will •=mmodate clothlng 
hungonarail. 

D ra v. er si7.e 
!fr 5in 10 lfr8in 
(42510500mm) 
Make drawers or trays this 
depth for folded shins, 
sweaters and to\1,-els. 
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SEE ALSO 
Oe:Pgn"'9 acc,u,W. 
suir19• 61 
laart;tiall 131-131 
.,.,.,. 14f.14' 

HIMIWlp JO.OIi 224--l?S 
Dowel join,s 23'-231 
Otvt&lil ;-ts 231-245 
WNd sal-WS iit3D!I 

ORDER Of 
CONSTRl'CTIO~ 
SoUd·•ood llflit 

•Fitfi_(edbottom 
shclfioto dado fo 
adcpentb,. 

• Tap dovetailed 1op 
into side panels, 
tbtn squa,re up and 
allow gfue 10 k L. 

• Fi.i: t.ckin ni~ 
with .6.lku:. 

• f1ladJUl-Qble 
Ille.Iva. 

SHELF UNITS 

Simple open sit.elf units construcll!dfrom sblid wObd or man­
made boards art suitablt /or storing books or records and/or 
displaying collections. Similar forms of corutructionart used 
whenshtlving is inr:orporattdin mortromplex storage uni LS. 

SOUD-WOOO UNIT 
Solid 10/rw.'OOdondNUtJ,.'OOd 
s/w/f llllit.J art lfrtlft,g« and M(JU 

am«rfr..-1Mlt tmit.J «MflTNrlf'd 
/rQffl man•motk lx>ards 

I Wfl>€ ffNIT 
neeA,s Jt1 -in-ferMa.i.=~1:,.. 
VeniCM- Jllf/n 

, 8/tCK 
spc,,,s w'idfr,, of c ~irJ,;t, ,_ 
&,,,;s screwet11, 1?J V(!!r'f:iCA:YV" 

sufprrt 

62 
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• /11)./!A mtg U, :, rl @,f 

-fw ?.djusfaf>1e-Ple1f 
drill h6/es fllr proprieety 
Shelf AJti nlJ 
1Rt£D·$/(f/F VNf1S 
{)Je,, kttocK-Cfl)Nfl 
.f;{;ti~S (Jr t11e. D f 

tntie- jdmts: "" 

,;·~ 
t 

• 
• 

63 

CtUJ-1 60AJU) UNIT 
A slwl/lllf.it mo« /romcltipboard 
o, from MDFislilcdyw~ 
lNO{WtllwtONt'OlfJtl'VCledjrom 
l()(id.,,;,()(>{}, Al,o.botltMOt~ 
au p,tr/tetly ,tabk. 

Billi< FtfJN'i 

-1,he. 'Duk 1s n~d 
in a. 1rtJDVe cut 
1·n -tJ,e. J1de, {¼lelJ 

!UC.RaDVc 
R/11'1 i/lR/X,W1 1 

PAsr111, fPOM 
S11<1,F 

OR0£Rot 
ro,snt cno, 
Clupboanl anit 

• Glue pli:oth to 
bOUOIJI shelf. 

• JoituldepaadsWlt.b 
~sbdvcs. lodude 
NekaisameWl'ICor 
slide it i.n10 lf'OO""C 
from below after• 
wards, lht:l'l SCttW it 
to back edge of 
bouoms;bdt 

e F'il adJUSlabie 
shch·cs. 

,~lrflYIJ,Y 
1$ BAG\'. fir' 
f~6#/)Y8'5 
AU, AfW'JD 

$CP~­
p/111v 

,iw 
~(})Ve 

I 8/tt:k:F/J(Jl{ti pro, I 

~ ~ ~t~~ ?t 
~~ ~ -""'~ _...., 

8/tCk. R./l-ll 
F« h~J 7out1, sc,e,w 
f!l.fVL1fJh S1ron~/y 
Jf>fllid 6ack r~1't 
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S!HLSO 
Doorc..sl'KbOll 6641 
a-.,... 1)1.137 

=•liliftOS 141.14' 
mhert1 

IJ1\ltl.s 160.117.lit 
Edrpim 212-213 
Mortntit1W1S Hi-bi 
Oov111lpt1•a 1ll•2tS 

• 06bR. l-lN{J 

CUPBOARDS 

Traditional or modern methods of corutructi.on can N utilized 
to make /ret•standing cupboards and, with modificalions, 
used as a basis for designing and building kitchen s1oragt units. 

Beed YYI07Cti ng cul; 
in sic(e, p3-11et tv 
chs1u1Je d(llJ, 1,,ne 

• lwir1d s1t:r 
1YI rabbeted 
p'l,,intn, 

CO/WQ?S 

i 
(0I-AllN6 BL.OC{cs 

Ure, {/of#d 
s Otf)t,,,JJ tD all/ a,v 

-frlr mC#emc:11t of 
tof t s1aes 
DObR 

FrU11e-&,-pU1e7, 
Cct>1S-frwAitlW{~ee 
Olerlecf) 

OROf.R or 
co,STltlCTIO~ 
Tu,ct.ldoul WU1 

• Joo, bothude poD<h 
tobouom pant!. 

• Lo>trt froot \-Cruea! 
post aod 61 LOprails. 
Squarcupcabtnct 
and allow all ghx to .. ,. 

• Fil b3ct panel and 
'C'.:rN' il to l()p rad. 

• Fit to~l\xtn,& bkidcs, 
then fit door Stopl. 

• Fit cupboard top. 
•~bledoor5md 

k:1 lhe gl:uc set. I.hen 
join 1hcm 10 cu~ 
board Wltb btngcs 

• Asstmbl~ plu,th. 
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, roP@>§ 

fd pe ~tJni1 
~ C1Apb1orA .fofJ 
'il(e d,eS1'f!'.ev/, 
1D d1·srriis~ 

~MM'C • 

•C,;;,i./JIU 
MOlblNC:, 

I B/..t!C,K. HOt!St//Fi 
91"etl-tv Pf /oat~ Jc1NT 
b2cJ-of a;,n~ 

65 

MODERN CABINET CONSTRUcnON 
U)n.Strur;l""I a <,ol:,ilwt /f'Qlffl ma11~ 

MOdt board, is rda.ti,dy rimpk-
Wltt tN ntau.dab an 1111bl,. If 
>'Ofl ar~ plomiutg to mokl ~ro/ 
id<'lllical a,p/>oattb. ron,jd,r "'"'t 
-h•••••w,y,t,,ufo, sp,,a. 
occwaey ON! mt'1tflh. 

• 81,()< 

S'Uctes in gl!Jl){e 
a,nd-s~ed 1v 
bd'ttz.rw P ~ e. 'v 

5111:l.¥!N ti 
Prt Jdj~~Je, 

s,,ilvesmt1U1i 
tide (Jf d1nd« 

'f !DE' P/11Vfl. 

W Mi)fll) 8€ 
@ir.1s 
1d&rfic~ ir1 

{IJ1tfr~-

t1mp!J ~1/&r' 
p1Df¥rl1~ s 

!,1Rt}(JMJ 

1-1se-M!>for 
cmpW,)rtl'y 
1iffett 01lt 
1i:mo edf)es ~ 
V&ie.Jr'CuV 

8/fl"/f 
JOJNf 

ORDER. OP 
CO"'-~ffRUCTIO:-;' 
'\toclien unit 

•Fllplil:nhrai.ho 
bonompaneL 

• Fit bolh Side panels 
IO bouompanel. 

• F'h central ~I 
(divider) a.od lheo 
lhc top. AJ~w gto~ 
~SCl 

• Fit back panel. 
• Hatisdoorr. 
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CUPBOARD DOORS 

All soru of door, and flaps can b, fiued to cupboards. storage 
units and other kinds of furniture. The mrut common forms of 
door Ci)ll$tna:tian are described and il/u.rrrar,d hue. • ptl{t,tfi-£.-P/'i?v€1..-l)oDIZ. Vl'rf<l !'({"/(Jr/ f 

SEE ALSO 

EHttts of levtr!t! 
34-31 

42 

MorlHtl t,neas 233 

UC:ks 111111 catchn 30I 
Fail-fl., mys 31 o 
K110hs Md h111dln 310 

> (£.ANO-PA.N'tL 
CONSTRCcnON 
T1te troditioNOl/r~ 
doorUN»Ull'll(t~dtoQ("('C)nMIO­
duu tlv /N'llflobk ,Jvlnhl~o'111 
upannotl of the tlwt solld,,,wot,d 

. pand.~Q/itJl'isvoloPJJVJI 
f p~ 1-S and11yl~ricauociatiotu,duigMrs 

oft~n Hiter 1/iiJ tf~o/ construction 
ntiti,, irt. rab✓ 1.,..,,..,,,,,r-1,,.,,,,,., ... 
be-t iy a. S'CW'tl. 
fi lid ,t-lo 

~!We, 
1S 

IA!evV 

fA11€L 

<-H-f<NEC '6Nff""7j 
what w« type.. of mo7db1g iJ UJei; 

Oie. fr«r1e is Jd!ndf. ~i,/yi, hUtn t>IJ~,d, 
1110r6$e.. &, tC/101, Jq-Jltt.S 

----
,:~/JS E;T" /)(5bft f,,1,/£1., 

•tlbo flt>/£l.; 

•P~ 

AP/llfb 
M(//)J!Nfit 

SOUl>-W®J>, Pl.,YWUOP 03 
TAl,LPANELED---.-DOO--,,-R----- G/..ltltJ> fltNtl.S 
Tol/Cllpboardtk#-101YdMddby 
c.rtw raih IJltd upriglu mw11i,u to 
rnlutt tN siu of solhJ.t«J<NI ¥JI 
,,.,,,a. 

66 

TWL""' OOORS 
A pw of doon 1Nl1 mttt in tN 
ttnt'1 tanbt "rarh/Uf w,vol 
drfftr~t•'QJI, 
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, PLIAS /"f - D0:,Ji. V ev ff:f/../ /JG. V ftf21 Pr'tUN .S 

FLUS! I OOORS 
nu 1yp,,of docw iss,mpk 1offlW 
awlntt11Uf.appMT011tt It islUWJily 
MlW by lippl,tg andrfflt,m,,g o 

- l>oard. 

-0 

SLIDING DOORS 
I>oor,on modt tosfidt if 1/ttyon 
u,o~v, iq~hungf,omJ,Jngt:J 
or ..rMfl Spatt U IO<O rtJITit:ltd /(N 

>wt.,~aoor,,oNo~. l'orioK.I: 
mtt.ltotb an t«d,from groo'Pts cwt 
dirtttlyln tN w.Y>Odfor tliin..,uw 
or piy.'OOddoots 1ocommvcia/ 
,lldJA&-do<,, ..,,,,,,,,.,,,., f o, ,.,,, 

MQyy wordn«dr.w>rs. A pnal/ 
NkC'ti<>ff onl>• ii tlw)-..,. hnr 

FA.U,"1~PS 
Flaps 1/wt~ 10/(ln'IJolt<,,monto/ 
w.ork IW'/ouart UMd/"' MsluUM 
hquorc.abuu-ts. T'Nyausvpportrd 
bys"'Y'"' pull-ou1 lo~r1. 

•LOWeR JHGl.F 

f iXed, W11il! 
S-ropfe}l. 
nwtJi~Jdl11t 

_.. ti11fte r)pfi/¥. 

~:::;:::::.:::;:::::.~:1_,,,.,. v()lfitfl-

fSUtV.6~/c~ 
Ll~ttrWrl4/1f 
<.~/1:fJ ,m 

1 ' Pi,y WtJDb D@tS 

67 

0/'£7'!€,I)(~ 

mTICJ't<-fO.r-r 
tt,;,ed., 1'n{J, pa>,, 
She'Jves 

~ 
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SEEALSO 
Otupni .. stna• 81 
Ora•-. con.itructicNt 71 
Ro,r,-, 111>-1'6 
Monist & leeons 226,.2:)4 
Cloflta.il je.t1ts ?3'-245 
Ki... 31)1..311 
KMb1 llld hulllln !iii 
s..., 110 

CUPBOARD DOORS 

l/ff-Uf Pr5l>R. 

Lll"f.!JP-()()()R ST A YS 
A SUl)'()I pair of su;ryJ/oro lift•Mp 
door((ll'fiJ)it>dclQUJomotlcally 
...,~,. 1M door iJ ,aatti. and ls 
,,-;,, /,fl,., 1h, door ,J;g/uly 
IK/cw~oJloWNtg it to/all. Frktloft 
lta)'I llwt f'"'l'D'l dt>Ms M lid, from 

,s Tll'Y 
{OGk, in op,,,, 
riiled~ 

C 0Nt£f<[J 11//j ,,.,.,,,1ng,i,,,,,.,, ... 11a1>1,, '""· 

l> DOOR @ffb (mw v,nv) L /)~..,J>RC--o-,_PEN--

CONCERTINA DOORS 
Fo/,du,,t door1 Jta. UJ M miotmltd 
On ti JfM'-t.iol rolkr-1WIM ~stnn. 
r-ym~UN/wlil'larrsrriffH 
lpatt ond MW' IMIN!w111tQgrof 
prorid/,_,~ 10 IN! do/~ 
llttfflOI, idlntat sliding door1 
cWMojf a1 f.tas1 half of1ht ,.,,,,..,,. 

TAMBOUR 
A tt:lm(,r,,u, it-attrat:tli¥ if NJm­

pl.ica1d oltt'ntat;~ u>11door bh 
rnotk from NlrtOW ov"loppi,tg 

''''"' IJ/ •'0()(1 glwtd u, 0 ('(DTl'd.f 
bodc:utg Tlci,r,wtJ.odoft<Jlt­
~uu<fkNt allowr• ,Jw rambour u, 
~tMJU bt-n(b iU it ~lidu ill 
Xf'~J tvl inndt tJtt l'tll'Os/lk-.1 

oforoll•tt>pdtslt.. 

• SOSS lflNG£5 

m,:;unt:ea... 1n ct121r 
edyeJ ore. 1ilVh1b/,:, 
wh e,,1, c/Z.OJ ed--

ft11Ji~1 ~ d@') 
CUA)a 1t K' 

tz>s'Ude,, 

• Fm> <iRlflle. 
f'J// 1'n fc:eti­

fjr@le after 
S'Hd il}J 1 t1, 

b-mba-tr 

,j r d.(),1,1 
D£11<10, t-o ca&i 

SUGW,d, l:z, 
~ine,tfrdlf\, 

/'--;,,'91#-!- 4 oyf~Pl'i1-Ui ST1/Jf.S 
oFrvcoo i;j(J,fl)~ 

,,.--f--::::~ ... ~~ 'lJ Bf!t:Jci/,14 

'-L~;i..--' "'f'ORAJ"l""" CAMIM 

£.--- IJ07f'q)vt ie111<-

I mM Bt»R. Ctif,I.J'T'R,C/CMIJ 

68 

.SOlS 
/1/Pt,E' 

77'1110614& §R.s7>VG' 
t'dMb:1.,,- nmr ln :mve 

C4t 1n S1cle of 
CMitJet 

m, 1J1M8•111. 
Ar 8/,CK 

CA&11,r 

Pf!,KTOf 

D.WEl ;omr 

CIIBlfJET' 
S1M 

jilnea, 1'l> cdJJ,,d 
Jrdcs witfv rabbeted 
drll ek,;t-Jcs5tt t 
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DRAWER UNITS 

Constructing a drawer unit. e.specially one made from $Olid 
wood, is much more compllcattd than making a cupboard 
unit of similar size and cons1ruc1ion. A /so, greater accuracy 
is rtquirtdin order lo ensure that rhedrawtrsfit snugly and will 
continue to runsm(J()rhly. 

, SDLll> wP 

I CROS S/lfC€ 
{A'!/~-ed tMI),) t,,,,i{v,. 
'op Qn "shOA1d#.J 
1101ds cfl>SJ"' 

piete- to 
'bed. r.vl 

SOLID-WOOD CONSTat;cTION 
A IOiW-woodchm of drav.w, iJ 
«MSlf~led IJuo~d,,... 

f ifett-ro ra-il! 
WrtH sfolk.d 
SC(eNJ 

from l'Jlid w«Nl b.l1 htt.lwlo drt1Wtr 
,,.,.,..,,, raihond k.ldcm 
ou,,nbkdin NClt a 11·ay 1ha11.ltey 
df)nqt im(WW tit~ NltltTQ/ MO .... 

~, Qj tlvau~. &uom--r1111 
driJ"'1tr1s/id.-Mn.111N1Jjixrdto 
the ,i,k JKIMls. 

• SltoR.T Por 
,$11 rJft d {)fe, • 

-f8.'ileti po.st 
SIAf Pfr'f:, 
d~t¥-()1nn 
assembly. 
, BM):. fMl.­

f;/;s 1nto m 
side,t~ 
p2,tie/.f 311.w s 

ra.fl, 

1 

69 

Dot/at! 
• centd 

R@ 

,t 
ill 

etf wp 

• DRAWt:'ft.-f,-R.4tL 
{,of,,J STRJJC(1U\J 

(ree,, 6'lm, ;Id~) 

OF R.VNNE", 
S INTO t;Rl>/) 

,,.,, F(oNr 

rRMLf 
'fmf €. MCk rz,;IJ 

d(J(~!(tl.1nfD 
s i'de p,me1,J 

• FRDNT JJRl!Wf/? 
J,.i1.!:;_ stub·~ dt1Ccl 

side of 
. ri,rc,oVed tD 

-~,~-
\., ~· ~ 

{\() 

r u nnfff £ cz, 

v-&'fv 

s~~>v 

~;it-&' 

owor.a or 
CO:<STR ucno, 
So114-•oocl•oii• 

• Jom side paotls ~,th 
the t"'O Ion, drawer 
nil$, then fit dove­
tailed bottom panel, 

• Fit shore rront pog:t 
10 d.ta •·er nul. Theo. 
aftu joining the l'A'O 
,o-.,,...rn .... ,1b1he 
tt01Spteee.join their 
do\"'Ctail jotntl LO I.be 
side p&l'ICJs and 6t 
front rail onto 
k:aooed end o(front 
po11t. Check (or 
&q11a..reaod kl gtue 

"'· • Fi1drawcrrun.nttt., 
it1Cluding «mraJ 
runner (with ginde), 
~hieh hangs from 
short rear post. 

• Fit top-fixing bat· 
ttru.. then fit top. 

• Slidcdus.t panels i.n 
rromrcar. 

• Fil ~pan,eL 
♦ A.»cmblepliath. Fil 

localion bl«ts Ol'I 
undmtde of cabinet 
and kw."Cr cabinet 
ontophnth 

• Make and 6tdnwen 
(&eeO\~rlcaJ'). 

• Fi1dnwcrS10ps. 
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DRAWER~lTS 

t1lAM&-AND•PA."-EL CONSTRUCTION 
~lol.i1Ml1l'i1.Jtn.viglu t:Oblntuconbc madt byu.u·-,,,,J,~JJOMI 
con.rt~tion wi1Jt. a 1olid lopondo plpwdboek Jl(1NI. T1usmtlltodof 
tOIUfructiOII can b(, adapted t.o mcJkl' a t'Upl,oord or tka,,;n u1111 or a 

cornbUfltlri0tt llftit with cvpc,(M1rd and dn,.,.vs 

SEE ALSO 

MoniU: 6 tHOl'IS 

Oovlbi joiau 
Knoclt.•lown 
fittings 

' 

?38-24S 

.wL-is 
requfr((i. if 

&,e, twi 
dra,w&r. 

I MkW€>C f(JNNGR 

grooved-fx> accept 
dust pe.nl!/. TeJton fr'f:5 
in to {-(011 t r 2;1 f.. • 
,f-,Xett 11! fCM" 

fr~e,, Wi 
5i1Vf/e, 
screw 

Scrcwat-fl> l"Urt,tdY 

f I 1)6 /eV NN/71.. 

OROFROF 
CO"\STRucr10, 
fr.1M-and•p11rw-l wtic 

• As,emblecnd 
pand1. 

• Wbco the glue bas 
1eL. ;om end panels 
with dra'ill-tt rail aod 
bot10mroils,thetlfi1 
boch1opraitsplus 
central post. 

• Scrt:w drav.-cr guide 
to nm.oers. Lhtn fit 
the ninnt:rs to me 
frame 

• Fil dust parw:b. 
• Fit bcaek paod. 
• Mate and fit drawers 

aod/orooo,t,~ 

-------, SI.Al! CONSTRUCOON 
ORDER Of M OF cw otMr mart•modr boardJtvu.wdfo,- malw11 pmplaabintll. J(lflt 

CO!'ISTRI CTIO'\ fk pctMU fll'Ufroll1 •11lt/ut«k..Jo .. .,,fiu1111s ()I bi:Jcwi1 or doMV/joutu. T1tiJ 
Sl1b--<ddtd unit mttlt<,d of ttNIS"1i<ttOII U ldta/ftw sitk-nurdr.1•w1. wltklr Ito~ fTOO•wi 

'-------I s,t.k1tltolnU10ft/XllWUlif'.re-.wJwwl1lwdtot~robintt'11itkp,a,,,/1 
• Glix: plinth it> 

bottom pan,el 
• Join side pan~I, lO 

nlikand bouom 
pood. CbecJt for 
squ;ire and allow to 
tel. 

• Fit back pand. 
• Fil lOp of cabintl. 
• Fi I drt.11itt runner&. 
• M11.k-eaodlit 

drawen(.er 
.,,_,.) 

runni,r-s 
S<-rewcd 11> 
si'de~ef/J, 
or ,,,-ro 
dfjdfJeskY 

S~erf>i:1 
• PLJNT!-1 
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TO{'-ftX! 

1 r d/JleJe.1kd 1o 
t>obi ~e Mtlf,1/«J 

Gf©vt ~ h6lrA, 
Kia t:., pJnet _., --

:>-a:::----• TOP 
scf?tWtlJ 

rz,;/, 
/J!Wfl., 
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DRAWERS 

f?raw~rs are designed.10 slilk in and out of a cab inti in orfkr to 
unproi't accts.s. to tht interior. Thtdrawer front prottcu tM 
t{)lllen/J by fillmg IM op,ning. Shallow witklyspaceddrawers 
or trays are often used osan alternatfre toshefresbthind 
cu~rd doors, fSJNciallf in M<ardrobn or built-in slOragt! 
wt~t~. Traycoru1ruction is usually very simple, often com• 
prismg no more than ofingtr-joinred box wi1h a plywood 
bouom. 

80UOlll!!l•naadra•tr1 
The bottom cdp oftbc 
drawer's sades ruooo 
"tnpg or hard111t•ood fixed 
tolhecabuKl°Uidc 
paocls. Tht nnps also 
acia.s "kiek«s,"'wruch 
Jl('C'YCUI the draw« 
below from lipping 
wbeo II" pulled OUL 

Skk-nmdn•t:rs 
A nopptd groove CUI 10 

cacbadcofthednr,"'--cr 
6tsool0a hardwood 
ba ncn ,crewed and 
glued to lbcc.abrnet 
For • stronger lw.QJ. 
euta&ballowd,ado,n 
the sidcso(thecabmct 

L _ _ji>"""(_'::;",,~, ro, dlC:b ruoncr 
• l /)f. Rufi/ 

r-----,, 
Or■"'"' sltdits 
Y 011ca.n buy read)'• 
made drawff•Sbdt sys.­
emu ror ,c:mi,iog 10 the 
sides of bca,·icr dta \\'efS. 

Tbcdra,i,--crfroot mU$t 
overlap at eacb p:I(' to 
oc.w~r tbcspac:t need«! 
forthe$e6U1DJS. 

lns@t drtWtn 
OB-.'ttto(thistype61 
ftush wilh the raoe or 
thrcabi.Dce Tbcynttd 
1061so11gly 

(h't'rb1pplJ'II dra ..-m 
Owrb.ppi.ag dra 'W'l;n 
are: ofito made wllb a 
false froat. wttic:b 
makts for much euacr 
fluina. 

Fa..l'kfront 
Sert-v>'Cd todra•'ef 

STU-1-"E,,1NG A Wt.DE 
DR.A WLR 8.()TfOM 
A hardi.wdcronp(,u 
k.Mi.·nosomaattmlJuldi 
tosrpa,at~ondswpporr 
tM t•'O.tttlkJNO/ 0 v.•uJt 
drawv bottom 

•flxtNI, 
~~ 
back as c:i,, d/)/t-· 

'----------_J ,/-2,.1/d o/(&WIY 
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l'RAOITIONAL 
BO'ITOM-RUN OR.A WEN. 
A t,adit,on,al bo1tom-rwr drlN'tr 
/l(IJ 1hut lwrdwood si""1 }cin<td -,11, 

finrl1e,,1 rabl>tt do~1ail, at tN 
/ro,11 and thrqugltdowtaib 01 IN 
bock. TN bot tom panel i.urt ill a 
voo~ at •"'fr0nt ondlttuo 
gro,o~d sf,p moldilfl o.t toch $Mk, 

6MV~ 
ntJ'-in 
e ifl 

i.ief 
0 

,,-· L-~ SI0!·/11111 
\/!fl SIU< 

fTlTC',,GA 
ORAWf.R 

firtt pla.De lbc 
d~wcr fr0n1 to fit 
snugly ioiu opeoing. 
Make lhe other COO'I• 
pontots to match the 
rront, then assemble. 
If lhe 6rusbcd drawer 
is a tigb1 6.t. look for 
thioyspot.saloaglhe 
aides th:i t il'.ldi,::att 
areuof&icti.oo. 
Skim ll><olusl>tly 
..,,_th a p]aoc, then 
lubncate an slidma 
swfaoc:s by rubbltl& 
tbem"'-ith wax. 

(/( 
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SfEAlS0 
Dntpi111 ston-;e il 
0.. COMlnlCrioll U.f7 
Mitorjon 11911'-211 
MorliNI t.... 2lt 
Hlllges iii-307 

O•OfR 0> 
(0,!,7""RlJCTION 
\ 1odular uni I 

•Aucmblefra.mcsin 
work.shop, UIC:o boh 
them bc1w«n up­
n.&,bt dmdtn& panel.s 
on site. wortina 
from one cr,d. Screw 
the last 1)3.nd 101b 
frames from uuide U 
there iiO ·, f'OOU&b 
room to tltbolLJ. 
Anchor u.,embl)' to 
waJlwath~"l 
passed lhrot1J,b top 
fra,n(S 

• Pln plinth oow-r 11tri p 
to front ~ge of e,·uy 
upnght pan,! 

• Oropplywood hds 
mto rabbet$ cut lD 

frames. 
♦ AIW:bdoortto 

upn&ht pat1th 'A"11.h 

lllngt, 
• Matund lit ttays 

and 'orolbumtcnor 
nuw.a:s 

BUILT-IN STORAGE UNITS 

Builr•in unirsfitttdfrom t,i,•a/110 M--a/1 are rtlali'ltlychtap to 
makt. Analttrnatiw~th<>d iJ to construct ''modults" 1ha1 
art lx>lted side by side. Always makt sw-t you can transport 
1he units from )'OUr workshop and lhrqugh doorways or up 
stairs. If nl!ces;sary, assemble 11&, tomponents on sile or con• 
struct sulHustmblits that con bejoinedwi1h scuws or bolts. 
If tht units are 10 M painttd, nails and scre.,.'-fixings ran~ 
disgui.s,d • Ith filler. 

Al,COvt UNIT 
MOU 11# most of tM spau 
aw,itobk by 1,angui, lunged door1 
from tt'Oll-mwn1nlpo.s11. To~ 
cbn,agtn, ~,. nop short of 
tlwttllmg. 

11 I I 

MODULAR UNIT 
~dfr~10ttbolt~d 
Mn-'ttfldll'lllilflfl(IMls. Y<>u.Mlljil 
fwil~1idoor1 (~rltapwitlr 
trO)"J or dvlw, bdbtd ,oni, ,,,,J 
--,U'f ~o,,,lyb,d.utdo!Mr.t) 
or N/,t on~o, two tlton doors. u>0. 
witltdr~1«Jow "........,.:a,. 

5 IC)f ,,.,Nfl. ~ ' 

"'­
• puN111 cova sme' 

7'1'111&(. fZ> -froni: 
of ~811e1s. fiar 

CO/ennq C'illl rtm up 
~t- o'f co\/(jy Jtrip-

I I 
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ORDER Of 
CO:SSTRLCl ION 
Ako,~u.it 

• Su.i,d bouom paod 
in pOSllJOn, 11\c:r 
glwng the plm th 
tatbtOll. 

• Sett"' the nils and 
posts 101ht wall on 
••duode of the 
eupbo.ird. 

• Sert~lht lOp lO lbt 
raiJsd1rcclly,or 
,crew a bauen to 
each rail then screw 
thcbatteru to the top. 

• Scnbe uprigh I cowr 
,tnps to w"'...its 
and a, them to tht 
posts. Chcd that 
lbey a.re plumb. usin,g 
I SpLn1 lc'o~I, 

• Pm and glue mold• 
mgaJongrronttdge 
ohop. 

• A.s:scmbl~ doors and 
attach v.ith hi n,g,es 10 
co'Vt'r srr, ps. 

• Pio bancost<Hmdcr• 
11.deof top to act as 
doorstop. 
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l1l'ITIJ)-f1\AME UNIT 
A.Jmnb/(' tMf,~Orf silr ond 
,cr('wlt 10 tM WYlU at ,adt rnd. 
t.latllscr«afilliltt strip 101ht 
ctilf11g UN sluling doors across 
,,ndtaq,boa,dopm~. 

•SCfilV 
1/VIDIN6 
Pfr1'/£l 
TD 14/IIU '-----1111-' 

f{{AME 
SC/lMCD 
11) l</111.,l 

~ 
USING SCR(Rtl) Hl,l-£TS 

ln.rt,adQ/ tryinJ toma/<(' an uat:I 
fit toan _...,.11 •-vJl. ii i,oftni 
btttu U,w.tafill"t tofiUagap 
b,-rwai tN110,,-~-M1t.l1~and 
•'Q/./01ttJt:hntd.. 

• S€T-8/,0:: Fltur 
Cre*J a Sl/et/(k{ 
line. at oie.sitJe 
of 1ne Cd.6-il'ld 

, f)UJN~ tTR.tP 
.1cribd pfyw6{:d, 
stfiP. Jc~ett 
tl> {'(Ur',e ' 

I 

•fll!ME' 
JOINTS 

f:t>p Ctf(flM6f 
frU"IC ;ve,. 
.fiflO(}t"·j<Ji# 

k 

• S//8,F/ 
./I !!NC,'1€,• l!,i fl 

SU/f0Kf5a6'/c,b 
Tl> y,.//t/,,L 
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h~~---tt-,,SWR.F 

+.;~L'.'.e?''c:;.-h~-FII.LIN4 
STRIP 

"---~~--a.- 0N1011u; 
P4NoL 

l)!Vlb/Nt, Pfr1.$l-

~ ar;.4 dlVi ill ?1!J 
pittei -to ocMz-,r.,i 
rit1 l Ufin~ 9-

s~ rnetu, 
oradcf/4 

• 11(Jl,b6b fll/£T 

-io-Ax~to 
C 9/:,; net Ca;(W 
Scrip '--_-1,¥ 

ORDER Of 
CONSTRl'CTIO;", 
Finied4 tr.at.;1 

- ----l 
• Otix and assembk 

frame oo site. Ho,i$t 
it into po.tion, then 
tcttY,'iltQwaJlat 

eac:beod. 
• Screw am.bed filliai 

strip lo back or top 
fmne member. 

• Mtmtu \"'Cr d,,·1dm1 
pll.Odmto p()SlllOO. 
tben1ttew1Ltov."'lll _.r,...,.,. 

• S<n,w banging•nil 
aod sbc:lf .supports to 
V.""all.s and d1\iding 
panel 

• Dropshelvinginto 
position. 

• M.ak:e and fi1 stidi.n, 
doon. 
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SH ALSO 
Tap11111u.e 
Gh11tfllll 

From: r1nadon 

D 
Phn 

S<dfoo 

76 
30! 

Drn1.nc eqllllpm,enc 
I Drawiog board 
2Compu, 
J Set IIQWlf"C 

◄ Tsquare 

5 F'rmcb curves 
6 Prou1aor 
1 Cude tempi,"' 
8$ca.kNk 

MAKING PLANS 
Anexce edwoodworkerma beableto 
convert ealityon t utmost 

Sketch dra,.ings 
ln order to conceive the 
shape and general conslruct • 
ion of a new workpiece, 
a designer will normally 
put down his or her first 
thougJ,,s on paper in the 
form of sketches. These arc 
visun.J notes(similar to those 
shown on the pnx:eding 
pages) used to explore the 
various possibilities unul the 
desigoer arrives at a solution 
that appears to answer all 
the requirements. Unfort• 
unately, it is all too easy to 
fool oneself with a sketch. 
either by underestimating 
1be overaU siz.e of the piece 
or by exaggerating the 
sect.ion of a component. A 
prudent designer will make 
a measured sea.Jc drawing 
to check the proportions 
and constructional detail. 

Seate drawings 
A professional designer 
uses scale draW'ings to com­
municate information to the 
work.shop or factory where 
an item is to be manufac­
tured. his convenient 10 
use a similar system to work 
up your own sketch ideas. 
Byconvcotion, a designer 
normally adopts a scale of 
1:4 (¼in represea,s 2in) when 
using imperial measure• 
meo<s,aod l:S(IOmm 
represents 50mm) when 

... • .... 4 

5 

using the metric system. 
You can use either system. 
but do not aucmpt to mix 
1hem. Smaller scales. t)'p• 
ica.lly l:24forimperialand 
1:20 for metric. are more 
convenient when designing 
built•in furniture. Chairs 
and other relatively small 
work pieces are usually 
drawn full size. 

Specific views of a work• 
piece are drawn side by side. 
They represent the front 
elevation (front view), side 
elevation (side view)and 
plan (top view); in addition, 
drawn sections (i.e. slices 
through the workpiece) 
show the internal structure. 
Areas that are unusually 
complex arc often drawn 
fuJl size to clarify 1heir 
constructfon. 

Professional draftsman's 
equipment is expensive. but 
you cannot ma.kc ac,c.urate 
drawings without a drawing 
board (any square-cut flat 
board will do),a Tsquare for 
drawing horizon ta.I lines and 
a large set square for the 
vertical ones. In addition, 
you wilJ need a scale rule 
marked in i.ocremcnts 
representing all the common 
scale measurements and a 
protractor for measuring 

------.. 

angles. Ah.hough nol essen­
tial, it is worth investing in 
plastic guides known as 
French curves for drawing 
curved lines. a circle tcm• 
plate for drawing small radii 
and a compass for larger 
circles. Makescaledraw• 
ingson t.racing paper(u.sing 
a sharp, reasonably hard 
pencil) so you can overlay 
subsequenldrawingsas lhc 
design develops. 

Scale models 
Having made a scale draw­
ing, use it toconstrucl a 
model of the workpiece out 
ofoolsawood and cardboard 
so you can see what your 
desilJl looks like in three 
dimensions Some designers 
like toma.kea fullydclailed 
model using the actual 
materials specified for the 
f ulJ•sizc piece, but this is 
hardly ever necessary unless 
you waat 10 impress a client. 

Mock-ups 
Making a foll-size mock-up 
from work.shop scraps and 
cheap materials can be 
extremely mformative. ll is 
Lheonlyway, for example. 
to ma.kc sure a chair is as 

..: 
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comfonable or structurally 
sound as you imagine. 
Ercclinga visual mock-up 
made from lightweight 
materials such as fiberboard 
or even corrugated card­
ooard is the ideal way to 
check 1hc proportions of a 
large workp1ece, espeeia.lly 
if you can assemble it on 
site to sec how it fits into 
its intended environment. 

Cuuing lisb 
Before ordering materials 
from a lumberyard, write 
a cutting list that specifies 
the lcaglh, width and thick• 
ness of every component in a 
workpiece. The list should 
also state the material from 
which each component is to 
be made and the quantity 
required. If possible. select 
stock that will allow the 
most straightforward 
cutting to size with the least 
waste. 

SURVEYING A ROOM 

Measurt! the room carefully 
and make no,u of a/11/i, 
impor1an1/eaturesbe/ore 
J'Ou start to design built•in 
/urm'ture. 

• Usealongtapcmcasureto 
ta.kc the main dimensions 
or the room, including the 
diagonals. in order to 
check whclhcr it is square 
on plan. Don't assume the 
walls arc pe~ndicular­
takc measurements at dif­
ferent heights where a 
good fit may be crucial. 

• Measure lbc size and height 
of architectural features, 
such asceiling corruccs. 
baseboards. dadoes and 
picture rails. 

• Measure windows and 
doors, a11d ma.kc a note or 
sketch of how they open. 

• Note the position off1.1e• 
platcS and radiators. 

• Make a notcofclcctrica1 
out..leu. switches and 
Ligbung fixtures that may 
have to be reloeatod to 
accommodate your design. 
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t. 
CHAPTER THREE 

r 

HAND Ar a rime whrn more and 
more woodworkers are /urn­

ing to machine roofs for convenience or greater aa11racy, 
someone coming fresh 10 woodwork might assume hand roofs were 
merely relics lefc Ol'er from rhe leisurely days wl,en crafts111e11 tvere 
paid for tl1t quality of their producls rather 1ha11 for their labor. How­
ever, 1ha1 simply isn't tme. A comperent woodworker can often 
fi11ish a job by hand it1 rhe time it rakes lo set up a machine for lht same 
purpose. Working by ha11d c1lso gives a feel for marerials that ca1111ot 
be derived from opera, ing a macl1ine-tl,e way different .~rains respond 
to the blade,Jor example, and how some woods are mort forgiving 
while or hers show up rite slig/1/est error on the part of the woodworker. 

For rhese and oilier reasons, nor T o o L s 
least because of tire pleasure of 
using them, a comprehensive set of hattd tools will no doubt always 
fig,ire a111011g /he eq111pme111 of evm the most sop/11s1icared workshop. 

-
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SEE ALSO 
Wood defects 14 

211-:m 
211.243 
251-251 

• M . .aillltal:alaa: l'Wffll 
TtQt rulm and olhn 
mcuuring and mark· 
ffll tools with ttSpcct 
or I.bey will lose the1 r 
a,ocu,..c:y. Nn-tt C'III 

againstawoodeoor 
plastic nalct- u~ a 
mctllooeonly. MCW 
ralcn will nlR in a 
dampatmospbc:re­
wl:p,: tbml whb OU 
foe IOQ&;•lcrm ston..ge. 
if you fold and 1nnt 
a retnicqbJe tape 
meuure. 1t will not 
t:uppon itadfwbea 
e:t.tmdcd. 

MEASURING & MARKING TOOLS 
It is d K oodK orki • • mark one 
com ent rom anot le. The11ay 
one o a dovetail the other i.t 

Four-fold ru1t 
A tr.tduionalcarpenter's 
folding rule is made from 
boxwood wnh brass hinges 
and protectn·e end caps. 
A ...,ell-made rule will stay 

rigid 1n its extended. fonn 
unul the hmges are folded 
deliberately. A 3f1 (Im) 
rule, folding into fourcquaJ 
p3rts. is the most popular 
model. Whace\.ersystein of 
measurement )'OU prefer.it 
makes sense to buy a rule 
v.11h feet and inches marked 
on one side and metric 
d1mens1on.s on the other 

Scttl rultr 
A steel ruler is primarily a 
metalworker's tool. but you 
should have at least one 
lf1(300mm) ruler for mak­
ing\ cry prccLse measure­
ment:,. his also useful as a 
short stra1ghcedge. 

It 1s convc:mcnt if one side 
is marked as a o:ntcr-findmg 
ruler, caJibrated with equaJ 
djvisions from che center 
point tow.trd e:u;h end of 
the ruler. 

Straightedge 
An unmarked strip of steel 
with one bc\•eled edge, chis 
tool 1sused to check the tlat­
ness of a surface ;ind :.1s a 
guide forcu11ingstraight 
lines V1-1th a mark.mg knife. 
Being thick and relat1\ely 
he3vy. a stra1gh1edge is 
espcciaU)' useful for hold mg 
dov,n \eneer'i\lihen tnm­
mmglhem 1os1ze.S1ra1gh1-
cdgcs range from 20in 
(500mm) 10 78in (2m). 
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a perfect Hample It is not only the most recise 
method, it alsoul'oids the ossibilit •o misreading 
a ruler or tape. 

Re1racuable tape measu.re 
A flexible steel tapcmea­
sure.abou116fl(5m)long, 
is an eSStntial 1001 for every 
workshop. Choose one that 
1scaltbrated wnh imperial 
and mecric dimc:n~ions oo 
opposite edges so you can 
readily coovert one S)'Stcm 

to another 
Thehoolc at thetipof1hc 

tape is loose on 11s nvctsso 
that it can move fractionally 
to take mterna.l and external 
measurements. This hook 
can becomedi.!>placed if 
you allow the tape iosnap 
back 1010 1L'i case. Buy a tape 
wlth a lockingmechamsm 
that prevents the tape from 
rct rncting accidentally. 
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Tr) squatt 
A try square has a parallel­
sided blade fixed at ngbt 
angles to a wooden. cast­
iron oc plasuc stock. I, i~ 
ui;,ed 10 check the accuracy of 
a 90--degree corner or for 
marking hnes at right angles 
to an edge. lfthc tool is 
made with the top inside 
cornerof1hescock cut 1045 
deg.re~. 11 can be u.:;ed 10 
mark out tnJtcr jomts. 
A square w11h a plastic or 

cast-iron stock will remain 
accurate because the mater­
mis are mcrt. A wooden 
stock can reac1 10 humidity 
and the rivets holding the 
blade can work loose if the 
1001 is dropped.1 loweYer. 
the square with a rosewood 
stock edged tn brass remains 
a firm r.a.,ont~withwood­
workcrs because u is such a 
beautifully made tool. 
A try square with a Jrt 

(300mm) long blade will 
pro\'C lo be the most useful. 

1\1iter squart 
A m11ersquare\blJdc 
passes through the stock a, 
an angle of 45 degree~. his 
used for mark.mg out nuter 
jo1ms and for checking the 
,:1ccur.tcy of each haJfof lhe 
cut joint. 

Sliding bt,.I 
A sliding bevel funcuons 111.e 
a miter square. but its blade 
can be adjusted to any angle 
3nd Jocked m place w11h a 
Je1;er or screw 

Do,·etail 1e-mpla1e 
Use a special template to 
rnark out do,etailjomts 
One blade 1s for lalls m soft• 
wood "'11haslopeofl 6 
1'beotherhaia ratio of 1:8 
for hardwood tails 

Marking knife 
Use a penc,1 for the pre• 
Ii mi nary marking of joints. 
bu1 always use a marking 
kmfe [O sever the wood fibers 
to ensure a clean edge\\ hen 
you sa\\ lo the hne. The 
blade is be\tled on one side 
only. Use tbeknifeon the 
wastcs1de of the bne, run• 
rung the flat race of the blade: 
against a try square. 

USING MEASURING AND MARKING TOOLS 

fa·ery wO<Jdworker requirrs Sh'tral 1oolsfor the inilial stag~s 
of measuring and marking wood. Ustand store the tool.s with 
care. Rough or carelts.f treatment can affert their accuracy. 

Dividing a board equ.aUy 
Mark a board inloequaldivisions using any ruler. To divide 
it by five. forexample,atign the tip of the rulerwi1h oaeedge 
of 1he board and the fifth division wi1h the other, then make 
a pencil mark against divisions one to four. 

Checking for winding 
A badly warped board is 
obvious, but check for 
subtle "winding,·· as i1 is 
called, by holding a sle<I 
ruler across cach end of the 
board. lflhe rulers look 
parallel, the board is flat. 

Cl,«:ki"ll for flam..s 
Place a straightedge on a 
surface you want to check 
for flatness. If you can see 
cracksofligln beneath 1hc 
edgeorifit rocks on a bump. 
the surface is oot flat. Tum 
the tool to various angles to - - : - ·--:::.. 
check a wide surface. Chectini forfl11:ncwo-n• .-idc:,wfKt 

Taking internal a.nd 
txtemal measurements 
Wbeo tak.ingextemal 
measurements, book. the 
tape over ooeedge of the 
work and read the tape 
against the oppositeedge 
(I). Forintemalmea.sure­
menLS., read the tape where 
it enters the case, then 
add thclength of the case 
itself1oarrivcat the 
1ruedimcasions (2), 

Chet.king a trysqua.re 

1 Ta..lr:.iff& Ultm1J llle■Wl"~DCJ 

To check that a square is accurate, first use it to draw a line at 
right angles toasurfact. Tum the blade over andaJignil 
with tbe marked line. Tbeedgeof1he blade and the tine 
should match exactly. 

Using a try square 
Use a try square to make 
sure two pansofajoin1 meet 
ai90degrees(t). To mark a 
rigl,1 angle, hold lhc stock 
firmly against the work and 
draw a marking k.nife or 
pencil along 1he blade (2) 
To mark a miter, place the 
allj!)ed face of tbe SIOCk 
agafost the work to mark a 
liaea145degrees(3). 1 Choo""c•J<"ot 

Cbec.ldng a miter 
Slide a miter square over the 
exiemal comer of a mitered 
piece. The blade should be 
in contact across the entire 
width of the joint. 

n 

l T11J1:11 in1nul neasu.rtmcnti; 

Cbcckmg ■ try !liq_al"C 

1 Mark:tna • rlach.1 •nck-

u 

3 M1rk.inc • milrr 
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""1ilt6ttnoas 

Waneyldge 

11-n 
88-91 

21J.2<1 
221-!U 

2M 
311 

• S1ori11g wooden ca.uaes 
The woodc:o stock or• 
gaugr issuebaclosefit 
OQ the beam lhat ii c.a.n 
jam ihhc wood n."'Clls. 
lfyourworbhopis 
damp, keep the tool in 
• plM;t.c baa.. 

MARKING & CUTTING GAUGES 
1Marlting gauge 
Mark a line parallel to a 
planed edge using a marking 
g11uge. A sharp steel pin is 
fixed at ooecnd of a hard. 
wood beam. A fence, or 
·•srock, .. slideson the beam 
and is locked lhe required 
distance from the pin with a 
thumbscrew. Brass strips 
are set Hush wilh lhe working 
face of the stock. to prevent 
wear. A standard beam is 
&in (200mm) long, but you 
cangeta lft(300mm)bcam 
for marking wide boards. 

Cutting gauge 
A cuttinggaugeissimilar in 
every respect to a marking 
g;iuge, but instead of a steel 
pin it has a small blade held 
in place wilh a brass wedge. 
It is designed for marking 
wood across the grain 
where the pin of a marking 
g.au1ewould teartbesur· 
face of lhc wood. A rounded 
blade is standard, but lhis 
can be substituted with a 
pointed knife-like blade for 
cutting veneers. 

Mortise gauge. 
A monise gauge has l\\'O 
pins for scribing both sides 
of a mortise or tenon simuJ. 
lBneously. One pin is fixed~ 
while the al.her is attached to 
a metal slide adjusted to 
fine tolerances by a thumb­
screw at the end of the 
beam. Most mortise gauges 
are dual-purpose tools, 
having a single fixed pin on 
Lhe opposite side of the 
beam like that on a staodard 
marking gauge. 

Clmed-edge gauge 
It is difficult to scribe a line 
parallel to a curved edge 
with thefbtstockofan 
ordinary marking gauge. 
The special brass fence on a 
curved-edge gauge rests on 
two points to prevent the 
tool fromrockingasit 
follows the edge of the work. 
It can also be used on 
straight edges. 
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Japanese marking gauges 
A traditional Japanese 
marking gauge is similar in 
appearance lo a Western 
gauge, but the stock is held 
tight with a wooden wedge. 
h is fitted wilh a small blade 
instead of a pointed pin. 

A mortise gauge has two 
beams v.-ith a blade in each 
one. The beams ate adjusted 
LO align one blade with each 
sideoflhcmortise. 
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OTHER GAUGES 

Profile gauge 
A profiJegaugcbasa row of 
metal pins or plastic blades 
that, when pressed against 
a molding.slide back 10 
reproduce its shape exactly. 
A center spring holds the 
pins by friction. 

O,alklioc 
llis not possible to gauge a 
straight line on a board Wlth 
a waneyedg_e, but you can 
use a length of string to 
mark a cut line. The easiest 
way is to use a chalkline. 
The string winds into a case 
containing colored chalk. 
which coats the string each 
time it is withdrawn. With an 
assistant, Stretch the string 
taut along the intended cut 
line. then pluck.11 likc a bow• 
string against the wood 10 
deposil a chalked impression 
on its surface. 

O,.uilin< 

USING MARKING AND CUTTING GAUGES 

When using marking and01t1ing gaugts. 1he inttntion is ,o 
leawodtarbu1fin.t line on the work. Scoring a deepltne can 
ltar 1he wood, leading 10 inaccuracy. 

Adjusting a marking gauge 
Adjust the stock using a ruler 
(t) and lock it in place with 
its thumbscrew. Check the 
measurement and make fine 
adjustments by tapping the 
end of the beam on a bench 
to increase the d1stance be­
tween pin and stock (2). 
Decrease it by tapping the 
tip of the beam (3). 

t 
J T•p to dtttt.w ■1ot:&5111ttm(:Dt 

Adjusting a mortise gauge 
Set the pins tomalch the 
width of a mortise chisel, 
then adjust the stock to suit 
the thickness of the rail. 

&-ribing Mith a gaugt 
Press 1hestockof a gauge 
again.st the edge o(the work. 
then push the tool away 
from you, allowing the pin 
to trail behind the beam 
with its point just marking 
lhewood. 

Finding a centerline 
When marking out certain 
joints, i1 is essential 10 be able 
to find the exact center of a 
rail. Using a ruler is not an 
accurate melhod. Adjust a 
markinggaugeasclosclyas 
possible 10 half the thickness 
oftbe rail. then check it by 
holding the stock: against 
onesideoflhe rail andmak• 
ing a single pinprick:. Make 
a similar mark from the 
other side of the rail. rr the 
two marks correspond ex• 
actly. the gauge 1s aocu-
ra1ely set to the center of 
the rail. If they overshoot or 
fall short ofthecenterlme. 
adjust the gauge until the 
marks coincide. 

Culling veneer strips 
Afign the planed edges of 
,·enecrs with a st.raightedged 
board. Hold the veneers flat 
with a heavy banen and use a 
cuttinggaugc to slice off 

SQUARING UP WOOD 

To plane a piece of w<X>dj/01 
andwi1h adjaun, surface.Jot 
right angles tt>each 01her is 
known as "squaring up." 

MedlOd or squaring up 
Select what appear> 10 be 
the best face in terms of 
color. grain pattcm and 
freedom from blemishes. 
Plane it Oat and designate it 
··race side'' wilha pcociled 
loop trailing off at one edge 
(1). Plane this edge square 
to the face s.ide, check it with 
a try square and mark it with 
an arrowhead pointing to 
the face-side loop (2). This 
is now the ·•face edge.•· 

All other measurements 
most be taken from either 
face side or face edge. 

Set a markfog gauge to the 
required thickness and mark 
a line on both edges from the 
face side (3). Plane the un­
finished side down to these 
lioes (4). Mark 1he width 
on both sides from the face 
edge (S), then plane the 
wood to size (6). 

IMPROVISING A GAUGE 

When absolute accuracy is 
not important, use the tip of 
your finger LO guide a pencil 
point parallel 10 an edge (I). 

For a slightly wider mc.a-
sure, rest the pencil point 
agamst the end of a ruler held 
at right angles ,o the edge of 
the work. Use the finger 
holding the ruler like the 
stock of a marking gauge (2). 

I (:1ugine. "1th flnttr 

parallel-sided strips. 2 C,u,:i-., •11.h n.itt 
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JJ■p■oe!le teeth 

HOW A SAW WORKS 

Woodworking saws haw a 'llry andtnl ptdigrtt Slrtlthlng 
back more than 4/JOO years. Thro14glt the ctnturiu adwmcts in 
technology Juzi·e impro,·ed 1he quality of materialJ used in their 
production. (lJld the ingenuity of successive generations of 
craftsmen has supplitdu.t with a variety of solutions lo the task 
of cuuing wood-fast cutting, s1raight Clllling, curved cu, .. 
ring ,fine cutting and soon. S~ saws are de-.sigMd 10 cut on 
the push strolu, 01htrson the pull stroke. NeverlhtltJS, every 
sawcuu wood in basically 1ht same way. A sawblade h.0$ 

a continuou.r row of pointed 1ee1h along Ju culling edge or 
edges. Each /()(}th act.s like a miniature chisel or knife blade. 
cutting tiny shavings or slivers of vt.'C>Od tharfall to the floor 
as sawdust. 

The1tt orsaw1tt1h 
If the teeth were merely 
stacked. one behind the 
other, the .saw blade would 
jam in the cut after a few 
minutes' work. To solve the 
problem, all but tbe finest 
teeth are ··sec." Alternate 
teeth are beot to tbe right or 
left to cut a groove or "kcrf" 
that is wider thao tbesaw­
blade it.self. 

Theshapeofs■wteeth 
Sawteeth are shaped differ­
cnllydepcndingoo tbejob 
they are required to do. 
Rip teeth (I) are for cutting 
with the grain.such as saw­
ing a plank to width. These 
arc large 1eeth with upright 
leading edges. Each tooth is 
filed square to the face of the 
blade and iu sharp tip slices 
wood like a chisel. 
Cross,utreeth (l) are 
designed for sawing across 
the grain without tearing the 
wood fiben. This is neces­
.sary when cutting most 
joints or for sawing a plank 
to length. Theleadingedge 
of a crosscut toolh leans 
back slightly and is filed ai 
an angle to form as.harp 
cutting edge and tip. Each 
lOOth aclS like a knife, scor­
ing the wood on each side of 
the kerf, leaving the waste 
to fall out as it is cleared by 
the passage of the blade. 
JapaMs~ cro.sscu.t tuth (3) 
are similar in design. but 
they are tall and narrow with 
another bevel filed on the 
top of each one. 
Dual-purpose reerh (4) are 
symmetrical and filed on bo1h 
edges ror cutting with and 
across lhe grain. They arc 
also lcnown as .. Ream teeth ... 

The sin of sawteetb 
A saw designed for fine work 
-such as cutting a dovetail 
joint-will have small. finely 
set teeth. Howe"·er. small 
teeth cul slowly.To be 
able tOCUt through wood 
quickly. especially resinous 
softwoods, a saw must have 
large teeth with deep .. gul­
lelS" thespaoes between 
the teeth-which are capable 
of clearing large amounts of 
sawdust from the kcrf. 
Tooth siu is measured by 

the number that fit into 
tin (25mm) of sawblade. 
Despite meLrication, saws 
arc still specified in 1eeth 
per inch (TPI)- measured 
from the base of one tooth to 
the base of another. Altern­
atively. teeth arc measured 
from point to point., in 
points per inch (PP!). There 
is always one more point per 
inch than teeth. 
Occasionally a saw will be 

specified as having rising­
pitch teeth that i.s with pro­
gressively larger teeth to-­
ward the handle. Tbccut is 
started with the small teeth 
until the k:erfis established, 
when the full leng1h of the 
blade can be used. 

Hardened teelb 
A lot of saws are made with 
electronically hardened 
teeth. They stay sharp long­
er than ordinary steel teeth. 
bul they cannot be file­
sharpened by hand. 

HANDSAWS 
Al w.r ha.-e Ion lexible blades, bur because 
1h eep 1hey are capable of 
ma /11 cu1. The bes1 h s 
are ha/ is reduced i, 

shar I 1oward 1he toe to im 
rool. Blades are some1imes 
uoroerh ·Jene PTFE 10,edu 

f'istol • r,lp lt•odlit 

CJ&..ed ~astk: lulndle 

HANDSAW HANDLES 

The handles should be sel 
low behind the blade for 
maximum thrust midway 
a.long the row of teeth. AJ­
though a few haodsaws arc 
still made "'ith the old­
fashioned pistol-grip 
handle, most are fined with 
a stronger closed hand grip 
of wood or plastic. The 
traditional homed wooden 
handle is both runctional 
and comfortable, but many 
manufacturers prefer the 
more economical plastic 
grips, which are-oneo de­
signed so thclongstraigh1 
back of1he blade can be 
used as an extra-large II)' 
square. 
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Rips.aw 
The ripsaw is the largest of 
the handsaws, "ith a blade 
length of26in (650mm), 
bavingasfewasSPPI. his a 
specialized 1001 suiiable 
only (or cutting solid wood 
with the grain. 

Crosscut saw 
Thecrosscutsawis24 to 
26in (flOO 10 650mm) long. 
witb6 to8 PPI. It istheideal 
saw rorcuningsolid planks 
10 length. but it is rather 
coarse for man-made 
boords. Some Western-style 
band.saws are made \\1th 
fast-cutting Japanesc­
pauem cros.scut teeth. 

Frame.saw 

Panel saw 
A panel saw bas relatively 
fine crosscut teeth- 10 10 

12PPI forcuttingman­
madc boords, but it is also 
used as a general-purpose 
crosscut saw. Blade lengths 
vary from 20 10 22in (SOO 
toSSOmm). 

The traditional-style frame saw (sec right) has hardly 
changed since medieval times. The narrow blade is held 
under tension by lightening a twisted cord or wire cable 
running between lhc two end posts or .. cheeks ... The blade 
can be turned toswingtheframeclcaroflbcwork when 
rippinglongboords. Blades of 4,S,6and II PPI can be 
fi ued as required. 

TMffll),Wllll TOURri!0un 
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HuclSMI 80-11 
Sharping saws 
8t11Chnand 

17 

IKUUOIIG 21Z.Z13 
Sa..._sa 213 
Tli,o.glltenollS 228 
Morti.M&ltclOIIS 22 .. 23l 
Otvttl~ !!'•ts 23'-245 

USING AND CARING 
FOR HANDSAWS 

Position l~ work so that 
you can saw 01 approximattly 
45 degrees 10 i1s surf art and 
with 1h~blad~ fn lint with 
your forearm. 

Controlling• handsaw 
Hold a handsaw wi1h your 
forefi.ngereXlended toward 
the toe or the blade (I). 
This will give you greater 
control over the blade and 
prevenl lhe hand grip from 
twisting in your hand. To 
begin the cut, work.just to 
the waste side of the marked 
line. guiding the blade with 
the thumb of your free hand 
(2) while making shon back­
ward strokes with the saw. 

Once the kerfisest.ab­
lished, use the rull Jength or 
the blade with slow steady 
strokes. Fasterraticsaw 
.strokes arc both tiring and 
inaccurate. If the saw begins 
to wander off line. twist the 
blade slightly 10 bring it back 
on course. If the kerfbcgins 
10 close upandjam the 
blade, keep 1t open with a 
smallwedge(J). Rub the 
blade with wax for a 
smoother action. 

finishing the cut 
As you finish sawing a plank 
to length. support the off cut 
with your free hand (4). 
Work slowly and gendy LO 
sever the last few fibers with· 
out splitting the wood. 

As you approach the end of 
a long plank or man-made 
board. either tum around 
and saw back toward the 
kerfyou have just made or 
change your grip on the tool 
so that youcancontiouem 
the same direction but with 
the saw racing away from 
you(S). Youmayha,·eto 
position the work at bench 
height for this maneuver to 
avoid striking the Door with 
the toe of the saw. 

Caring for handsaws 
Slip a plastic guard over the 
sawteclh to protcet them 
when the saw is not being 
used. For long--tennstor­
age. wipe an oily rag over 
the blade to keep it rust free. 
Remove rust spots with steel 
wool dipped in mineral 
Spirits. 

SUPPORTING THE WORK 

Unless )"Qusupport the work pro~r/y }'Ou cannot hOfN to saw 
t.ffidtntly or Jafely. Support planks of solid wood or man• 
modr boordson 22in ( 550mm) high sawhorses. Thin sheet 
material wi/1 'H,hipand bounce unless }'Ousupporl it from below 
on eachsidto/ the lint with stiff p/ank.s. fl old down the .. -ork 
with your knee. I/ ,·ouare more comfortable sowing at bench 
he;ght, damp the work to tht top with C•damps or ~tween 
Mnchstops. 

Crosscutting on sawhorses 
You may be able to use: a sing.le sawhorse to cut short 
lengths. but support a long plank on two. 

Ripping 
As you ripsaw up to a saw­
horse. move il 10 the far s.ide 
of the blade and continue 
with the cul. 

Crosscu I ting 
-Mi lb a frame saw 
To crosscut with a frame 
saw,scL the blade just out of 
line wilh the frame so that 
you can see down the line of 
cut. Support the off cut as you 
finish sawing by passing your 
free hand through the frame 
and behind the blade. 

Supporting • thin board 
Place planks beneath a thin 
man-made board. 

Ripping ,tilh a frame saw 
Oa.mp the work so that it 
overhangs the bench top. 
Se1 the bladeat90dcgreesto 
the frame and use two hands 
toconlrol the saw. 
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BACKSAWS 
Bucksaws. with their relatil'el ·, ·,, II 
finelv s . 
Tl 
h P 
o ht 

" 

Tenons.a"'· 
The tenon ~aw is the largest 
oflbc back.s:iws, h.,vin_ga 
IOto 14in(250to350mm) 
bladewtth 131015PPI It 
is a good generaJ.pu.-pose 
saw for cutting thick. baucns 
and largejomts. lt has a 
closed handle similar 10 
those usod for handsaws. 

Oo,·etsil saw 
A dovetail saw is a. smaller 
,-ersion of the tenon saw 
with an Sin (200mm) blade 
and 16 to 22 PPI. The finer 
teeth are oot set in cbe 
ac.cepted sense. relying on 
the burr produced by file­
sharpening to provide suffi• 
cieot bladeclearance. The 
dovetail saw is traditionally 
made wilh a closed oran 
open pistol-grip handle. An 
alternative design of dovetail 
saw bas a longer blade with 
a straight handle. Both pat• 
terns arc for cutting fine 
joints in hardwood. 

Offset do retail saw 

A~i,es 
A beoch hook is ~ for cross~ 
cun1ngshor1 trng:tMo( wood '.\'llb 
a ba<:lsa,.. A miler box is a Jig 
fo.r-c:unu1gmi.lcn The sav,,bJadc 
locates in slots iBClcbt,dc. A 
miter block is a cheaper ,-c:mon 
w1 lb ooc side 

H£AY'Y8'tAS$$TlW 

TfflOfl ••(tmd1booal paUtm) 

0o~ t.ta.11 $aw (uad1uon.al pallcrn) 

An ofTsetdO\'ttailsawi.s 
inLCoded for f1usb<utting 
througb•tenons, dowels 
and soon. The reversible• 
handle version allows for 
ri£bt-band or lefi-hand use. Off'set doveta.11 SH' (fixed) 

Bead saw 
The bead saw is a miniature 
back.saw with 26 PPJ for cut• 
ting delicate work. 

Blitz saw 
The blitzsawisancxtremely 
fine hacksaw suitable for 
model-making. The teeth. at 
33 PPI, are so small on the 
finest blitz-saw blades that 
they cannot be sha.rpc: acd, 
so are replaceable. 

Usina• b1.dsa" 
Start 'llflth short baclrl,,,·J1td 11rotes 

with tbesaw at a lowangk. 
Gradually loWtt the blade as you 
cxl.ttld t.bek.crl'until lhesawis 
bori:zoatal. lbco oontinut with 
tbe<all 
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SUAISO 
fra-saw 11 
PtiwerNtcnlhaw 171-180 
P'lfl0"9 IIW Z9S 

,,..,,_ 
~ retractablr bla<k 
is clamped byacrews 
io tht (em.ik. 

ClJRVE .. CUTTING SAWS 
A 

thick ,a 

Bo,.-uw 
This small lightwe1gh1 rrame 
sawjs filled with narrow 
blades for malang curved 
cuts. Theyare8to 12in(200 
10300mm) long with 9 to 
17PP1andaresiurdy 
enough lOS3W qu1le thick 
sections ofsolid wood. 
Blades can betumed 
through 360dcgrc,es lo swing 
the frame out oft.be way. 

Copi_ngs2w 
A 6in(l50mm)coping 0 saw 
blade is hcJd under tension 
by thespringoftheinetal 
il'ame. Hisforcutting 
curves in solid wood, and 
also in man-made boards. 
The blades, with 15 to 
17 PPl,a.rc too narrow to 
sharpen and are discarded 
when blunt or broken. 

ScrolJsaw 
A scroll saw, with its extra­
deep bowed frame, is de­
signed to mate extremely 
tight curvod cuts in thin 
man-made boards or 
\'eneers. With up to 32 PPI, 
the blades are very fragile. 

Compasssaw 
It is not possible lO use any 
of the bowed saws to make a 
cut in themiddlcofa la:rge 
board. The narrow tapering 
blade of a compass saw is 
capable of making reason­
ably eight curves, but i.salso 
deep enough to k.ecp on a 
slraigbtcourse. The pistol• 
grip handle will take a 
variety or blades with 8 to 
IOPPL 
A straight-handled version 

or1hcsaw, known as a pad, 
saw or keyhole saw, is pre­
ferred by some woodworkers 
because it fcelscomfonable 
in lhchand when sawing in 
any direction. 

6owssw 

ILAO(.fJICIClli1 SCRCWS 

Compasssaw 
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CHANGING CURVE-CUTTING SAWBLADES 

Cun·e•cu11ing saw shave ularlvelynarrow blades thar will 
,,,mually break or b,nd, Alwayshav, spore blades in suxk. 

Fitting a bo•·saw blade r~ 
Loosen theoord tourniquet "'" 
across the top of the saw. HANOU 

then locate the new blade, 
witb the teeth facing away 
from you, in the sloued 
handle rods at each end (t). 
Pass the pins through the 
holes in the rods and blade 
Wind up lhe tourniquet to 
tighten the blade and place 
the toggle against 1hecen1ral 
stretcher rail. Tum the 
handle at each end of the saw 
(2) 10 straighten the blade. 2Stnigbtmingtbebbdt 

Rtplacfog a tourniquet 
Replac::c a broken tourniquet 
with a length of new Mring. 
\Vith the blade in position, 
lightlyclamp the cheek• of 
the saw between bench 
stops. Tie the string to one 
cheek, then make a cord by 
winding it end-to-end about 
four times. Wind the loose 
end around the cord near 
one cheek and tie a knot 
through thestrings(l). 

Pass the wooden toggle 
through tbeoenteroftbe 
cord (2) and wind it up until 
the blade is tight. 2 Y.'l.nd upcorcht11h tor,.lr 

Changing a coping.saw blade 
A coping-saw blade fits into 
slots in large retaining pins 
at cacb end of the saw(!). 
To fit a new blade. first turn 
the handle counterclockwise 
to reduc::etbegapbctwcen 
the retainjng pins. Fit the 
blade at the toe oithe saw 
with the teeth facing toward 
the handJe. then flu the 
f rameagainst the bench (2) 
toengagethcolherend of 
the blade. Holding its retain• 
ing pin, tum the handle to 
tighten the blade. Align the 
retaining pins by eye. 

Fitting a sc.roll•saw blade 
Each end is clamped by a 
thumbscrew. Compress the 
frame slightly as you fit the 
blade with the teeth facing 
lhe handle. A scroll saw cuts 
on the pull stroke. 

Fitting a comp~saw hladt 
Toc.lJ.ange a compass-saw 
blade. slacken the clamping 
screws and s.lide the slotted 
end of the blade into the 
handle, Theo rctighten. 

USING CURVE-CUTTING SAWS 

Except/or thecompa.u saw, which is used /Ikea com-:en1ional 
handsaw, curw·Ollling sawsful rlunuy in 1M hand.f of an 
inexperienudwood:M.·orker. It isneussary tomas1er specific 
1echniques rocompensa,efor the rwisringforceappliedby 
their boK•edframeJ. 

Using a bowsaw 
A bowsaw is unwieldy un­
less you use the proper two. 
handed grip to control the 
tool. Take hold of the 
handle with one hand, ex• 
tending your index finger in 
line with the blade. Place 
your free band alongside the 
other. with index and 
middle finger wrapped 
around the chetk on each 
side of the blade. 

Cutting with• copi_og saw 
The narrow blade is difficult to keep on course. lt is easier if 
you use a double-handed grip on the saw (t) or, alterna­
tively. place the first joint of your extended index finger oa 
the irame when using one band. To make a closed cut some 
way from an edge, first drill a hole within the waste. Pass the 
blade through the bole and reconnect it to the saw frame (2). 

I U,ing■ Mbk• 
haock4 crlp 2 Ma.t1ac ■ dosed cut 

Using a scroll saw 
Sit on a low stool when using 
a scroll saw and allow the 
work toovcrhangthcodgeof 
the bench top. The blade is 
so narrow it will make a tight 
curve without having to be 
swiveled in iu rrame. 

lfthe work: is flexing and 
bouncing,cuta V-shaped 
notch ina block of wood or 
scrap plywood to support 
lhcwork oneachsideofthe 
blade. Oamp or screw the 
blocktothcbcnch. Uft&uoouu ... 

Cutttog whh a compass saw 
Drill a small bole in the 
waste to accept thetiporlhe 
saw. Workslowlya.nd 
SlCadily LO avoid buckJing 
the narrow blade. 
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U.riiog ■ bupbttj 
F1e.J. cbe blade lplOSI 
lht work to et11 a dowel 
flush with itss:urfl\0C 

C.ttia,: ••i lh a do:wki 
Saw with the blade 
pa.ralkl to the bmcb. 
Somr woodworlcm like 
to •w a kc:rf on four 
lidei bef orc cutting 
lhrougb the work. 

JAPANESE SAWS 
Japanese saws c111011 the p11/I stroke, so the blades 
can be made much rhinner than their Western e uiva­
lems an 1 ,e 1ee1 1 are ver 

Kauba 

l 

nEXIBLCII.ADE 

OOJBU [OG(0 IUD( 

Ooi:uti 

0 

0 
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Ka1aba 
A kataba is made with enher 
riporcrosscu1 tcethooooc 
side only and can be used to 
cut thick sections of wood 
where a ryoba would bind in 
the kerf. An extra-flexible 
n:rsionorthcS3w, knowoa.s 
a hugihiki (dowel saw). is 
used to flush-cut through­
teoonsordo...,cljoints It 
bas no set on the teeth. and is 
fte.:<ed against the surface of 
the work like 3 spatula. 

Rioba 
The ryoba is a combination 
saw with rip teeth along one 
edge and crosscut teeth on 
1heo1her. A bladeof8¼ 
10 9!in (210 10 240mm) is 
oommon. ,.ith 61015 PPI. 
Thcsawmusl be used at a 
low angle to lhe work to pre­
,enL the upper row or teeth 
from entering the kerf. 
ConsequcntJy. a ryoba 1s 
nonnally used to cut boards. 
nollhick beams of wood. 

Oowld 
Thedozuki isa 9i1n 
(240mm) backsaw designed 
forcuttingjoints. hkethe 
Western tenon and do\·e1ail 
saws. The dovetail version 
Wllh 23 Pl'I is capable of 
sawmgan especaaJly narrow 
kc:rf -a r~aJ ad\a11tagc when 
cutting fine joints The teeth 
are graded with smaller ones 
10"-3rd theh«IMLhesaw 
for starting the cut. 

MiM'llS:hibiki 
The mav. ashibiki is the 
Japanese lce)·hole orc.om­
pass s.1w. Even with its thin 
taper-ground blade. the 
pull-stroke action of the 
m.i.\\ashibiki reduces the nsk 
of buckling Lhe blade-a 
constant problem with the 
Wcs1ero version of the sav. 
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SHARPEi'UNG SAWS 

A saw needs tobe shat{JfMdtJJ soon as ii requires any real 
effort t0drive it through the wood. ftfost wo,od-,,,,Y>rktrsare 
happy 10 put the "edge" back on o sa•, but might prefer tos,nd 
it 10 a professionalwhRn it requires reselling. Rtst'llinR is 
necessary after fou.ror five sltarpeningso, if you find tM SO'l4 

ton.uantly runs off courst' due tounnen seuing. £/ectronirally 
hardened twh connq/ be sharpened by hand and fine disposable 
sawblades are always discartkd when blun1. 

SELECTING A SAW FU.£ 
s,~ ... 
Ripsaw Sto7 
Cros.scut saw 6108 
Panel saw I0l0 12 
Tenon saw 1310 ll 
Do\.Ttal I $1 w 16tol2 

SawfiJes 
Thecumngedgc of each 
sawtooth is maintained with 
a triangular file. Each side of 
the file should be about twice 
the heigh I of the tooth, Use 
the chart asa rough guide lo 
selecting a saw file. 

Japaneses.aw files 
Knife-edge files are avail• 
able for sharpening Japanese 
saws. However, resetting 
and sharpening Lhcsc saws 1s 
an exacting task best left to a 
professional. 

Saw-file guide 
A saw-file guide guarantees 
uniformi1y of angle and 
depth when sharpening 
tenon and handsaws. 

Saw·set 
A saw set bends the lop of 
sawteelh precisely to the re­
quired angle. Squeezing the 
handles together operates a 
plunger that presses the 
tooth against an angled 
anvil. The anvil is numeric• 
ally graduated to correspond 
to tooth sizes up to 12 PPr. 
Saws wilh sinaller teeth 
shou.Jd be sent to a profes­
sional for rescuing. 

Saw clamp 
A saw must be clamped finn­
lywhile being sharpened or it 
will vibrate aoisily. throw­
ing the file out of the gullet. 
Make an improvised damp 
from two hardwood battens 
cut to match the lcngthoflhe 
blade and shaped to fit 
around the handle. Clamp 
the saw between the battens 
ina bench vise. If necessary. 
auach a smaJI C-clampat 
one end. 

•uek: .. 
10in(l50mm} 
~n(230mm) 
&n(200mm) 
7in(l80mm) 
6in(l50mm) 
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Jointing a saw 
Join1inga saw by filing the tips of the teeth level is absolutely 
necessary to bnngaJI the teeth to the same height when lhe 
saw has been damaged or inexpertly filed. Additionally, a 
light jointing before sharpening puts a tiny brig.ht point on 
every tooth that will prove: to be an invaluable guide to even 
sharpening. Make ajointingjig by fittmgasmooth file into a 
grooved block of hardwood (I). Tapering the top of the 
groove will allow you to inLroducc a tightening wedge. Run 
the block against the face of the saw with the file resung on 
the tooLhcd edge (2). Two or three bgllt passes should be 
enough to joint a saw in good condition ready for sharpening.. 
If your saw requiresbcavyjoinungbeforeall the teeth show a 
bright point. send it to a professional who will reshape all the 
teeth before scuingand sharpening.. 

Stning cbe ceeth 
Reset the teeth if your saw has been binding in the kerf or 
wandering off line. Adjust a saw st( by undoing the locking 
screw, and tum the anvil to bring the required PPI number 
on its edge in line with the indicator on the tool. Retighten 
the locking screw. Working from one end oflhe saw. set 
every tooth that bendsawayfromyou(J). Tum the saw 
around and set thcotherteeth. Hold thesawateyelevel with 
the teeth facing away from you to see if you have skipped a 
tooth (4). 

Shupen_i_ng with a 6Je 
Hold the saw in the vise with the clamping battens just below 
the teeth and with the handle to your right. 
Steadying the file Lip with your free hand, stan at the toe of 

the saw by resting the file on the first tooth bent away from 
you and against 1be leadingedgeofthetooth next toit, which 
is bent toward you. 

For a op.saw, stttle the file in the gullet. at rigbl angles to 
the blade and perfcctlyhonzontaJ. Make two or three 
strokes with the file. applying pressure on the forward pass 
only until aboul half the bright point on the tip of the tooth is 
removed. Moving toward the handle, file every other gullet. 
To sharpen the teeth bent thc other way, tum the saw around 
and work froin toe to heel again. filing the remaining gullets 
so that the bright points just disappear, leaving a sharp tip to 
each tooth (5). 
Sharpen a crosscut saw in the~meway, but tum the file at 

an angle of about 65 degr<es to tbe blade with the tip of the 
file toward the saw bandle(6). Patallellinesdrawn at65 
degrees across the topoftheclamping battens will help to 
keep Lhe file at a constant angle. 

I Jointincjig 

Sa..-.flk(Ulldf: 
Tim Jig fiu onto the saw 
to guidt the saw file at 
tbt 1tqu1ttd angk. 
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a ttl-107 
Edp11""u ln-223 

Tnodldoml Jtd< ,,_ 
Evt:1'1 tbougb its 
W<dpl blade wes 
somcs.ltiU tOldJIJSt. 
this type ofbcnc:b 
plaoc is popular with 
old-tool cotbu:saasu. 
B....S-new m<><kb 
are still avatlabk 
l'rom tomesu:ppt.en. 

txTJIA..lOt.G S01ES 
FOIi PUMIM6 
STIW.HT lOGES 
ANOfl.Af 
SURfAtlS 

BENCH PLANES 
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Scrub pl"°" 
A scrub plane is a s pecia1~ 
iud tool for quickly rough­
ing wood Lo thickness. ll is 
used diagonally across the 
grain in 1wod1rections 
before tbe wood is s.moothcd 
with a jack plane. The blade, 
with its convex cutting edge. 
isb<ld in the body of the 
plaocwitb a wooden wedge. 

i'1t:t1.ltrypl1M 
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Try or jointer pl:rne 
A tryorjointcrplanebasa 
sole up 10 2fl (600mm) long 
Iha! bridges undulations in 
the surface oftbc work. 
Conse,que.ntly, il planes a 
perfectly straight edge where 
a shorter plane might follow 
the contours. A try plane is 
especially useful for making 
long butt joints between 
planks used to construct a 
wide panel. 

litEa.JM.wrtlTN SOUS 
fOR GUIERAU'UAf'OSl 

"' 

Jack plane 
The jack plane, between 
14and 15¼in(350and 
387mm) long, is a general­
purpose toOI used to plane 
wood square and flat. 
Similar to other metal 
bench planes, a jack plane 
is made with a smoolh sole 
or one that is corrugated Lo 
reduce friction when work• 
iag oo resinous woods. 

89 

SHG..ilT SOUS fQll 
SQ.IJ&.\~ A WOIIKN.Cf 

Smoothing plane 
A smoothing plane is used 
with a finely adjusted blade 
LO skim the surface 10 put a 
final planed finish on the 
work. A modern wooden 
smoothing plane has a dis­
tinctive ergonomic handle at 
its U)e. The bes1 planes have 
self-lubricating lignum-vitae 
soles. Smoothing planes are 
up to 9in (225mm) long. 
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All•melal hffldl plut 

llludk 
2 Later1l-:t.djusunn'l1 kYtt 
381ade 
4Cap1roo 
51.e,er 
6Ltvcrcap 
7Cap-iroo loctm,~ 
81<.nol> 
9Mouth 

Adj•table ""(ll(lder, plane 

I Dcptb-lld,lustn)ffl1 tcttW 
lCa.p-,roo loct.ma ICff'W1 

38Wc 
4Capiroa 
5Reaulatot 
6R.epbtor locklng,crew 
7Toe: horo 

IOFrog 
11 F roa loct.ina ttreW1 
12lever.g,p,crt"A' 
l3 Dcplb--adJll!tment lever 
14 Dq)th-adjusUl:'lt:nt nu1 
l5 Fros adjusun,x:rcw 
16Solc 

3 "10tilth•width adj~t screw 
9Crossbar 

lOTeDStOnscrew 
11 Coil spring 
UTtl'WOll«:rewout 
13Solc 

• 

• 

Tiffi CARE AND USE OF BENCH PLANES 

Modern benth plann art prui.sion-made t()(>/s. but as ·with all 
mass-productd ittms, a little judicious tinluring can make all 
the difference 10 their performance. In any case. all planes 
nud tobe uri•iudandadjuJtedfrom time 10 tinU' toUtp them 
functioning at their lwst. 

Oi.smao1tiogametal plane 
To remove the blade or cut­
ting iron. first lift the lever 
on Lhc lever cap and slide it 
from beneath its locking 
screw. Lift the blade with its 
cap iron out of the plane. 
Use a large screwdriver to 
loosen thecap-iron locking 
screw and slide the cap iron 
toward the cutting edge to 
pass the screw head 1hrough 
tbe bole in the blade. separ­
ating the two c.omponents. 

Adju,,1ing the frog 
Removing the blade 
assembly exposes the frog. 
This Ls a wedge-shaped cast­
ing that incorporates both 
the blade-<lep1h aod Ihe 
la teraJ-adj ustmcn t controls. 
The frog itself slides back­

ward or forward to regulate 
the size of the mouth- the 
opening in lhe plane sole 
through which the bl,ade 
projects. For coarse planing. 
the mouth is opened 10 pro­
vide adequa1edearancc for 
thick shavings. When the 
blade is set to take a fine cut, 
the mouth is closed to en­
courage the thin shavings to 
break and curl against the 
cap iron. 
To adjust the frog.. release 

the two locking screws and 
tum the adjustingscrewwith 
a screwdriver. Tighten the 
lockingscrews. 

Assembling and 
adjusl:ing the pla_ne 
Haviogsbarpened the 
blade, hold it bevel down­
ward and lay tbccapiron 
across it (I) to drop the 
screw head Ihrough Ihe hot<. 
Slide thecapiron away 
from thecuuingcdgeand 
tum it to align with the blade 
(2). Slide the cap iron 10 
wi1hin J\in(I.Smm)oftbe 
cutting edge (3)-orevcn 

closer for very fine shavings­
and Iighlcn Ibe locking 
screw. Lowenbe blade 
assembly ullo the plane, cap 
iron up, filling it over the 
lever-cap screw and onto the 
depth-adjustment lever. 
Replace the lever cap, Tum 
the depth-adjustment nut 
until the blade protrudes 
iromthesole. fnspect the 
culling edge from the toe of 
the plane while moving the 
lateral-adjustment lever to 
bring the edge parall<l 10 the 
sole. Back off tbe dept b 
adjustment to the required 
setting. 

Dismantling a wooden plaoe 
Back olf 1he deplh­
adjustmcnt screw by about 
¼in ( 12mm) and Looseo 
the tension-screw nut at the 
heeloflheplane. Turn the 
crossbar at the front of the 
tension screw through 90 
degrees so the blade 
assembly cao be li/\ed ou1 of 
the plane. Remove the two 
screws at the back of the 
blade lo release tbecapiron 
and regulator. 

As.<embling Ibe plane 
Having sharpened Lhe 
blade. replace the cap iron 
and lower the assembly into 
the plane. Pass the tension­
scrcwcroosbar through the 
slo1 in the assembly and tum 
it to locate it in its scat in the 
cap iron. Slighlly tighten the 
tension-screw out and 
adjust the depth-adjuslltlCnt 
screw until the blade pro­
trudes. Usetheregulatorto 
make sure thecuttingedge is 
parallel with the sole. Back 
off the depth-adjustment 
screw and finally tighten the 
tension-screw nut. 
Set the mouth width by 

adjusting the screw behind 
1hetochom. 

Rrpl-c:ing • c:1.p i.roo 

~ ?fjJ>cP 
:Z All-v, t•P Iron 3 SIJdt N.p iron 

KfOSSblade •itb black 11p 1oc:111ti~ td~ 
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TUNING A BENCH PLANE 

More 1htm like/),' )Y>Ur plane w;J/ func1ion ptrfetrly adequately 
direct from 1ht suppliu. Ho.,,.,e,•er. ifrou ore having problems 
achiei•ing thede,siredresults. check 1h011he,earenoneo/1he 
moreobviows defectJ in ilS manufacture. 

Warped sole 
lfyoucannolgct the plane to 
take a fines.having, lay a 
straightedge across the sole 
toseeifitiswarped. You 
can flaucn a metal sole on 
emery cloth held down to a 
sheet of glass with double­
facro tape. This is a slow 
labonous process, however. 
and you might prefer to have 
the sole reground by a pro­
fessional (or return the 
plane to the supplier). 

USING BENCH PLANES 

Flattening a wooden 
plane on abrasive paper is 
easier. Withdraw the blade. 
hold I.he plane near its center 
and rub It back and fonh 
acrou the abrasjvc. Check 
the sole regularly with the 
straightedge. 

Blade chatter 
A loose blade will vibrate 
and skid across the work. 
Tighte11 the lever-cap screw 
or tension-screw nut 

The patltrn of a 1,u'.sgrowth ringJ ap~arsas dark It.Ms or 
grain on the work. ClamptMwork inu .,i.seorlayit on the 
bench against bench s1ops so Jhat theu grain lin~s "lean" UK'a}' 

Handling and controlling 
a bench plant 
Grasp the handle of a metal 
beach plane with your fore­
finger extended against the 
edge of the blade or frog. 
Tb.ts will ensure control over 
1 he direction of the plane. 
Your freehand provides 
downward pressure on the 
plane, using the round k.oob 
on1ts:LOC. 

To u.sea wooden smooth­
ing plane, slip the crotch 
between thumb and fore­
finger around Lhe shaped rest 
below the depth-adjustment 
screw. Grasp the body with 
fingersandthumb. Your 
free hand will fit nalurally 
around the toe horn. 

Stand beside the bench 
wiLh your feet a pan. Your 
rearward foot points 
toward the bench, the other 
is paraJJel to it. Keeping 
your fctt firmly planted. 
move the upper part of your 
body to propel the plane. 
As you start the stroke, 

put pressure on Lhe toe of the 
plane., rclie,ing il only as 
you finish the stroke to 
prevent rounding off at bo1h 
endsofthework. 

Holdjng the plane ftal on 
the work but at a slight angle 
to the direction of1.ravel 
produces a slicing action 
with the cutting edge tha1 
hclpS tO shear through 
difficult gram. 

Planing ao edgesqua.rt 
To prevent the plane from 
rocking while planing a 
narrow edge, maintain 
downward pressure with 
your 1bumb and curl your 
fingers under the sole to act 
as a fence agajnst Lhe work. 
Use n. similar grip to bold 
the plaoe at an angle when 
planing a chamfer along the 
edge. 

Planing a surface 8a t 
To planeasurfa~ flat, 
c-hoose a lryor jack plane, 
depending on the length of 
the work. 
Plane in the general direc­

tion of the grain but at an 
angle across the work in two 
directions. Check for Oat• 
ness with a straightedge (a 
Lry plane tilted onto one long 
edge is ideal). the-n plane 
paralJel lo the work's edges 
using a finely set blade for a 
final finish. 

If the work is very convex, 
remove the majority of waste 
with a scrub plane before 
taking up another plane. 
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If the fault persists. make 
sure there are no foreign 
bodies trapped behind the 
blade and, in the~of a 
metal plane, under the frog. 

Shs,'ings Jamming 
under the t1 p i roo 
Unles.s the cap tron beds 
down perfectly on the blade, 
shavings will jam under its 
leading edge. 

lflhe blade is bent, lay It 
ona flat board and str,keit 

finnlywithahammer. 
Hone themoctingedgeof 

Lhe cap iron on an oils1onc 
until it is flat. 

Gent.rat care of planes 
Wooden soles will become 
"slick" with use and should 
not be Lreated in anyway. 
Rubbing wax across a metal 
sok can help relieve a 
..sticky" plane. Retract the 
blades and store bench 
planes on their sides. 

from you. Planing i.·ith tht grain in 1h,s M-·ay permits the blade 
1ocu1 smoothly. Planing in the other direction. against the 
grain. tear, the w<><>d'1fi}:wrs. 

~ bintaining • squart edre 

~1akillC a stralzh.1 edge 
Stan with prusurc on the toe of 
the p1ane., bul lr1.osfer ti to the bttl 
at thecndofthcst.rokc. 

Pll..ftinc Hh.amftt 

U5tllg I l'Mtal --
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trf 212-Zll 
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Ullnt•'­
P'inordam.pa rmce to 
the v,ort when using a 
bfflcb rabbet plane. 

Ulinc a nbbtc a.nd 
l!illWrplaut 
Sun at I.ht far ffld or 
a wort-piece and •'011c 
snd1.1ally bl('tward. 

RABBET PLANES 

ll<nch rabbel plaH 
larb>e rabbets can be cut 
"'ith a bench rabbet pJane­
a specialized version oflbe 
standard Jack plane-with a 
blade extending across the 
cntire.,.idth of the sole. It 
has no rence or depth stop 
and must be used against a 
straight ballcn nailed or 
clamped to the work untll 
the rabbet i tselfis deep 
enough to guide the plane. 

With the tool held firmly 
against the guide batten. 
plane down to a line marking 
the rabbet depth. 

Rabbet and filister plane 
This isa sophisticated rabbet 
plane with an adjustable 
guide fence and depth stop. 
Thecuucrcan be mounted 
in tv.•o positions-ooe ror 
normal use and ooe near the 
toe for planing to the end 
of a stopped rabbet. This 
type of pbne is also fined 
v.--ith a spur that scores ahead 
of the blade when rabbeting 
across the grain. 
Tocutatbrougbrabbe¼ 

set the guides and start plan• 
lngat tbefarend of the work 
with short strokes . .Keeping 
the fence pressed against the 
work, move backward 
gradually lengthening Lhe 
strokes. Plane tbe full lcnglb 
of the work until lhedeptb 
stop prevents the plane from Sldt-rabbttplan,e 
biting any further. 

Bulln-05e plane 
A short snut,..n.osc version 
of the shoulder plane. this 
small lightweight plane is 
used 10 trim stopped rabbets 
otsmaHjoints. There are 
many versions of this plane 
in bolb wood and metal. 

Iv.Ill 
~ ltUJ l:lull.no8e pl:1ne 
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IUOl Dll'TH 

AOJOUMOO stll'.W \ 

R1bbf.t ud filisttt plfflt 

THIIOAf .AO.llSTMOO 
c.»11 

'""' Woodal 5houlder pl._. 

,.,....,,,. 
AIWSTMOO' $CA(W 

IUDt~ r Wooden bu:UnMit pll.M 
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Shoulder plane 
The shoulder plane has an 
accurntely machined body 
with both sides perfect.ly 
squatcto Lhesolc. ltcao be 
used like a bench rabbet 
plane. but is most useful as 
a meaosoftrimming I.be 
square shoulders of large 
joints(!). The bladeisset 
at a low angle soit will shave 
eodgrain. 
There are metal and 

wooden planes with one­
piece bodies. while othera 
have detachable front ends 
toconven 1hem into smalJ 
chisel planes to work into a 
square stopped rabbet. 

Side-rabbet plant 
This miniature plane is for 
shaving rabbets or casing the 
sides or narrow grooves (2). 
It is used on edge, with the 
blade slumming the v,rticaJ 
walJ. Having two opposing 
blades, the planecan be 
used to trim both sides of a 
groove from one direction 
-always worlcing with the 
grain. Each nose is detach­
able for planing stopped 
grooves. The depth gauge 
riding on ,he top edge of the 
work helps to control the 
orientation of the blade. 

BLOCK PLANES 

8lock-pla11e blades 
The wooden version has a 
large depth-adjustment 
knob for precise~Ltiag. 
On the more sophisticated Wood-t•Wock pl•• 

metal version, I.he blade is 
set 3l ao angle of20degrees 
specifically for <rimming end 
grain, A low•ang.le plane is 
also available in which the 
bladeissetat 12degrees. 
Both planes have control 
over lhe depth and lateral 
mo"emem of the blade. and 
an ad Ju.stable mouth, The 
blade is removed for sharp­
ening by detaching the cast• 
metal lever cap. which is 
locked in place by a small 
lever. When replacing a 
block-plane blade. ensure 
it i.s fined bevel up. TMAllAT~lfVf:11 

M«aJ Wod: pll.ne 

PLANING END GRAIN 

fl iscom-enien1 toskim~ndgroin with a light'M,~ighr block 
plane, but for a preciM right angle or mitrr, use a bench plane 
on a shooHng board. 

Using a block plant 
When trim.ming end grain 
with a block plane, make 
sure the blade is razor sharp 
and put plenty of pressure on 
lhetoe(I). Plane from both 
ends toward t.be middle to 
avoid splitting wood from 
the edge of I.he work:. AJter­
oatively, plane a chamfer at 
one end down to the marked 
finished line (2) and plane 
toward thaL end only, or 
clamp a blockofscropwood 
against the work to suppon 
theedge(J). IApplypmM1teto™1 

Using a shooting board 
Trim end grain with a bench 
plane on a special jig called a 
shooting board. The worlc is 
held agafost a stop mounted 
across the top of lhejig,. The 
plane is rua on its side and 
guided past the work by a 
wide rabbeL With the work 
just projecting from the 
SI0p, lrim the end grain with 
a finely set sharp blade. 
A shooting board with 

angled stops is used 10 trim 
miter join ts. Usi■c • shootint boa.rd 
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:Z Plant toward tha.mfer 

JS•ppcwt t4tt ,di.ft blotk 

Shootint board 

1' titer sllootl'na bldrd 

OCPTH-MAJSTW.[KT WO' 
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Shar,.n"!Mldes 182-181 

S,.knhrm 108 
RNWI 140•141 

~EA ••• 
Abollo"td.!IOle 
The lok of a kanna LS 
boDowed to leave th.rte 
p011nu: or oonw:t with 
a work;ptea:. 

Using • K.il'Une■•bnn11 
Thu type o( plaoc s11s oa 
lhc oomcr o(tbe wort. 

JAPANESE PLANES 
wr reel cross-

pin eeps t e cap rron presse agaittS/llre blade. 

Kanna 
(Bench plane) 
Japanese.oak bench planes 
rangefrom6½to 14¼in 
(16510356mm)m Jeng1h. 
The blades are laD11J1aied 
with a thin layerofhigh• 
carbonslccl forming the cut• 
ting edge, backed by a truck 
suipof soft low-carbon steel 
to absorb the shock when 
planing knotty wood v.ith 
irregular grain. The back or 
the blade 1s hollowed, winch 
makes it easjcr LO flaucn on a 
stone and make a good 6L 
with the cap iron. 
Tap,he top edge of the 

blade with a soft hammer or 
mallet to increase the depth 
of cuL Back off the blade by 
tapping the end of I.he plane 
body behind the blade. Give 
the plane a sharp blow in the 
same place to shock the 
blade out of its groove for 
sharpening. 

In order to reduce friction 
on the work:, the larger 
bench planes have hollowed 
soles produced with a special 
scraper plane (Dai•nish1-
kanna). leavinga poio1of 
contact at the toe.just in 
front of the mouth and at 
tbe backof1hesole. 

Sali:url•k:anl 
(~bbc1 plane) 

Kirimen-k.anna 
(Clum fer plane) 
This "cry specialiied plane 
has screw-adjusted fences 
tha l open up to plane 
chamfers up 10 ¾in (20mm) 
wide. The small plane 
.. body," with a skewed 
blade, slides sideways into 
the fences. 

Sakuri •kaMa 
(Rabbet plane) 
This wooden plane is used 
h.k.e a European shoulder 
plane. The blade, from t to 
hn (12 to 24mm) wide, is 
fitted inco an oak body 
l lin (275mm)long. 

KJrimta •b1111• (ct12mfer pla.ot) 

restiJJ awhorse 
at one end, the II. 

• 

Japa.nne pb.u,escut on the pul)strol:.e 
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SPECIALIZED PLANES 

Compass plane 
A compass plane is fitted 
with a standard beocb-plane 
blade, cap iron and lever 
cap, but the sole is made 
from a strip orftexible steel. 
It is adjusted by means of 
a large knurled nul to form a 
concave oroonvcxcurve. 

The compass plane is es~ 
pecially useful for trimming 
gradual curves such as the 
edge of a round table where 
a spokeshave is likely 10 
follow bumps and hollows. 

Saw the wood roughly lO 
shape and either set the sole 
of the plane to match the cut 
edge or draw the intended 
curve on a board as a guide 
to setting the sole exactly. 
As you work, you must re· 

position the work periodic­
ally to be able to plane with 
the grain at all times. 

Uwing a «iiepns plane 

Roote,r plaM 
The router plane, once the prcfuttd tool for leveling 
the bottoms of dadoes, bas been largely replaced by the 
electric router. 

However, due to its relative cheapness and simplicity. it Ls 
still found in many workshops. especially for making small 
rcoesscs for lock.sand hinges. A very basjc wooden router 
plane may be shopmade or purchased. but the metal version 
is far more adaptable. 

Special cutters arc screw-adjustable to fine tolera.occs. 
Ch.Jsel-likecutters are used to level square>sided recesses 
and there i.s a pointed cutter for working Lhe undercut sides 
of a dovetail bousingorinto tight comers. The plane will 
level a through-housing with a euucr mounted in the forward 
positionoflbccutterclamp. WiLh acunermounted to the 
rear of the clamp, the plane is used in reverse to work up to 
lhe end of a stopped housing. 
A small fen~ screwed to tile sole guides a cuner at a sel 

distana: from a straight or curved edge. A depth l!)lUge 611ed 
with a small Ilatsboe closes the open throat al the frootofthe 
plane when the tool is used on a narrow edge where the 
bifurcated sole is ineffective. 

°""'"""' 
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\\ oodtn r011ttr p,laot 

""" 

M ec:1I router plant 

Cuuina • da® 
Sawd,own the lioc&O 
the depth or the dado 
on both $ides. AdJl,ISl 
lbedepthorlhecutter 
bttJc by littJc: to 
re:mow the waste in 
mgesdOWQ to the 
ttqwn:d depth. 

Sharptmtll c11Uen 

Sharpen • rou t.cr• 
ptaocaitter on anoil­
il.One, !Jkc1dusd, but 
plact the stoM oear 
theedgtof1be-r'lcllto 
provide: dcarance for 
thtcumrsbaft. 
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Fittlllf~bi111t 
backs 8UU9-70 
Frame-atd-pa"'t:I 
wnmucu.n M.71 

71 
101-101 
141-1" 
22J.Z23 

uu_... Kr9tch.scod. 
Clamplhc~tler 
bdweco lWO adcntacal 
piecesofplywood 
,crewed top:tber to 
(Offll. simple SIOCk 
wilh • built-in (C:IIICC. 
l.eam11.1 the lool lwt.)' 
from yo11, «:npe the 
wood Wllh the p~ 
jcctia, pan or the 
c.:uuer until the sc.oct 
<lOmcs to rest on lhc 
wo,k 

PLOW & CO:MBINATION PLANES 

Plow plane 
Tbjs is a specialized plane 
designed lo cul grooves, 
though it can also be used to 
cut narrow rabbelS-Square­
edged cutters, from t to 
!in(Jto 12mm)wide,are 
held in the plane by o sliding 
clamp, and adjusted up and 
down bya k:nurlcdsc.rew. 
The plane is filled with a 
renccanddep,h gauge. 
Wooden planes an:still 
made for old-tool 
enthustasts. 

Combination plane 
Aeombi.nation plane is a 
plow plane with extra rea­
tu.rcs to make tongue and 
groove joints, including the 
,oundcd beading onco used 
todeconue 1.he shoulder line 
and disguise shrinkage. 

A special ton,guiflgcullcr 
with an adjustable depth 
stop is matched t0oneorthe 
groovi.ngcutters. Beading 
cutters range in width from 
t lo ¼in(J LO 12mm). 
Tbecuuerclampextcnds 

to the tOC of the plane as a 
complete sliding section to 
match the plane body. 1t 
carries an optional narrow 
renccrorplaninga bead ona 
tongued edge where the use 
of the standard (tncc would 
be impaired by the pro­
jecting tongue. 

The plane body and sliding 
section each carries a knife. 
edge spur that slices the 
grain ahead when planing 
across the grain. 

Multi•plaM 
A mu I Li-plane is a oombina• 
lion plane ,,,.;th additional 
cutters. It win cut ovolo 
moldings, window-sash 
moldin,gs. ftutcsand reeds. 
A dilling knifocan be 6tted 
in the plane to slice parallel 
strips of wood off ,he edge or 
a board. 
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single roof rlrar would combine 
.,;...,~._,,~..,,,=- bound to be a success, and 

electric router, 1he 
ular,asmuchasan • .. 

COlllbinatiol!I plane 

Scnitc.b stock 
A scnuch stock is a home­
made molding tool. Simply 
file the reverse shape of the 
required molding in the 
edge ora piece of broken 
hacksaw blade. 
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USING THE PLANES 

Clamp rhe cutter in a pl OM and measure from it 10 stl the 
fence and depth gauge. Serr le the plane on the work at the far 
end. supporting the fence assembly with your left hand. Start 
with short srrokes.gradua//y working backward until the plant 
Is takingfu/1-/ength sha,ing,. 

, 

S,u:ppon. th,t {e!Mle usembl y w1ll't tour ld1 Irland 

Cutting groons 
A groove is usually planed with Lhe grain and often in the 
edge or a piece of wood. Anyoftheplanescan be used. You 
can cut a groove across end gra.in, but ·o avoid splitting the 
edge at tbcend of tbc stroke, mark the work with a mortise 
gauge and chop out the wasteat tbe far end \"\'1th a saw and 
chisel before you use lhe plane. 

Cutting a dado 
Adadoisagrooveacros.s the grain. Guide the body of a 
combination ormulLi•planc with a straight baucn clamped 
to the work. Adjust spurs to score both sides of the dado. 

Cutting a rabbet 
To cul a rabbet, set up any of the planes to cut a groove. but 
adjust the fence to bring the cutter to the edge of the work. 
You can cut wider rabbets in stages by worlcing back into the 
work one blade.width at a time. 

Cutting a tongue and groo,·e 
Cut the tongue first with Lhc special cutter clamped in acorn• 
bioation plane or multi-plane. Because the cutter has its own 
built-in depth stop, I.here is no need to attach one to the plane 
itself. Set the feooc to center the tongue on the edge of the 
work. Match the grooving cutler 10 Lhe planed tongue. 

Cutting beads 
To cut a bead along a tonguod edge, fit the special narrow 
fence that automatically positions a beading cutter 10 plane 
the molding on the very edge of the wort just above the 
tongue. A bead can becutatadistanccfroma square edge 
usjngthestandard fence. 

Cutting an ovolo 
Cutanovolo like a rabbet. To mold all four edges of a solid• 
wood panel. plane across the grain at both ends first.. Lhen 
plancwilh the grain down both edges. 

Cutting a "indow sash 
Cut a window-sash molding on the edge of a board, planing 
first one half, then turning the work over to plane lbc OLhcr 
half. Finally, cut the molding from the board with the slitting 
knife. 

Cutting a 6u1e 
Cut a flute like a bead. U$ing the plane's depth gauge and 
standard fence. 

Cutting rteds 
A rc:ed cutter produces a series of parallel beads aL the same 
time. Sc:t up the plane as for a bead or flute, 

Sh■.rp«'fliag wt.ten 
Sharpen plaoecuttuton tn 
oilstooe, b.kcdu5els, bu1 with a 
smgle griodin1 angle. These smaU 
euuers are easl!Cf to sharpen "hen 
damped in I booing gwde. Use a 
fine sopstOOC IO slwp<ft 1hc curved 
cutting edges. 

8 
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l Tooaue 
2 Window-cssh mo&dmc 
lO'<>lo ·-5 Reed• 
6FMe 
7 Rabbet 

"°""'"" 
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&Mi:"' Wadel 102 107 
11& 

HNIIWotbhops 210.211 

0oHtail- 231-2'5 

Keep )'Our clusels 
sharp. Youha\·eto 
apply more ron.:e to 
dnvcadullchisel 
wtuch can make it 
lUddcnlysbpWltb· 
out v.11romg. 

Nc..,"Cr pare toward 
)Our body.and kcc-p 
bolh hand.$ behind 
lhecutt,ngcd~ 
The long «tges of 

new chisels can be 
<t.harpenough lOCUl 
)'QUI fi.ng(TS .. b.ik 
perir,g. Ease them 
with an oded sbi; 
c.tone 

CHISELS & GOUGES 
Chisels and gou es ra11k>,· 
essenlia woodworking too I or 

workpieces. Srro11g stocky chisels and gou es are 
sometimes drfren with a mallet u.,l,en a lot o wood has 
toberemoved.but most o thetime t ,e tools are used 
with hand pressure 011 y. 

removin waste wood ,on 

Finner chisel 
The finner is the most basic 
general-purposechisc:I. ILS 
rcctanguJa.r.secuon blade is 
SLrongeoough to bedrhen 
1hrough 1ough v,QOds with a 
mallet. Firmcrbladesare 
made m regular incrementS 
from j 10 l¾in (J 10 38mm) 
in wid1h, 1>u1 a 2in (50mm) 
wide chisel is also available. 

Benl-edged <histl 
The underside of the blade is 
ftatlikethefirmer. but a 
shaUow bevel ts ground on 
1he two long edges on the 
upper face. This makes a 
lightweighl tool that should 
only be driven by hand, bul 
it is ideal for chopping out 
the waste from dO\'etaiJ 
joints. Bevel-edged chisels 
arc made tn Lhe same range 
of sizes as firrners. 

Pariog chisel 
A paringchiselisanextra 
long bevel-edged chisel for 
choppmg Lbe waste out of 
housingjoint.s. 

Crao.ked paring chist:l 
The uaoked ne<:k oflhis 
chisel enables a woodworker 
lO keep the blade ftat on the 
work even when paring in 
Lheccnterof a wide board. 

Skewch~I 
Theend of the blade is 
s.ke\','Cd to an angle of 60 
degrees to produce a slicing 
action at the cutlingcdgeas 
lhe chisel is driven forward. 
This makes for smooth cut .. 
ling. even through difficult 
grain, and the pointed tip is 
espc,c:ialJy useful for cle.anm,g 
ouLawkwardcomers. The 
range of blade widths is 
hmiledto¼,¾•nd lin(I2, 
18 and 25mm). 

(.liisf.lbod'Jts► 
There bat aJways bcc:o a wide 
variety ofebite-1 handles., W,cty 
u a ruuh or rc11onaJ ttadu.ion. 
P'lutle handles aruo Lough that 
they wiU wilbscaod being cfrivto 
whb a metal har.n.mtr a pn,cbce 
thl.t would nun a "A'OOdct'l haodle. 

~,., ::,., 
~ 

~ ~ 
',: ..... 
1 t .... 
-,s ~ 

15 

Armer dtbt-1 

c. ~ 
I Canine• pa 11 tra ••!Nik 

(L ~ 
1 Octa.pal haDdle 

Qis_~ 
J Pla:'.'-lk h111dlr 

:ijL I )ii 
4 lh.iofor«d bnd"e 

• 

i 

Styles of chisel ha.ndle 
The cylindrical, but shg.htly buJbous., carving•paucm 
handle (I) is functional and ergonomic. Ociagonal handles 
(2)aredesigned toprevcn,ach,sel from rolbngolia bcncb, 
and plastic bandies (3) areof,cn molded with subtle "'ftalS" 
for Lhe same reason. The bun end of a wooden b.a.ndJe is 
sometimes reinforced (4)with a hoop of metal lo stop the 
wood fibers from spliuing under the constant hammering of 
a mallet Hardwoods like boxwood, ash and beech have 
always been used lo make chisel handles. but there ha.s bcco 
an increasingly popular trend to mold them from plastics. 
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HOW CHISELS 
ARE MADE 

Chisels •·ory in detail from 
tJpe to type and from manu• 
fac1um 10 manufacturer. but 
theyoree.ss.ential/y 100/.s with 
stiff metal blades auathed 10 

roughly tylindrical straight 
handles. The joint IHtween 
blad, and handle dis1inguish,s 
rwofamiliesof chisels. 

Blades 
The average bench chisel 
has a blade 5 10 7in ( 125 10 
175mm) long. Some wood­
workers prefer the feel of the 
shorl het'tier version. the 
butt chisel. with a blade 
length of3104in(7510 
100mm). Special-purpose 
chisels have blades up to 
10in(250mm)long. Tbetip 
of achi.srl blade is ground 
with a sing.le bevel to fonn 
I.he cutting edge. 

' . ' . ' V 

HOlUlW 
SOO([l 

RRIW 

""'-- .... 

SCN111gly C:OOSbllC'ttd dlist-ls 

AJtemarh·e designs 
A chisel blade narrows 
noticeably at the •·neck·· just 
before the handle. At this 
point most blades are forged 
into a spike or "tang.. .. which 
isdnven into a wooden 
handle or mokled into a 
plastic one. The junction 
between handle and blade is 
reinforced with a met.al 
collar known asa ferrule. 

Alternatively, the neck 
ftares out again where it is 
fonncd into a hollow socket 

STORING AND USING CHISELS 

Storing chisels 
It is bad practice to store your chisels loose in a tool chest. 
Keep them wrapped in a canvas roll with individual pockets 
for each chisel or store 1bem in a tool rack behind your bench. 
You can buy a magnetic tool rack or make a rack from two 
s1rips of wood or plywood separated by short spacer blocks. 
Screw it to the wall and drop the chisel blades into the slots 
formed between the twost.nps. Some woodworkers prefer to 
61 plastic protectors over the tips of their chisels. These tighl· 
fittingsleevt-s incorporate a ring for banging the tools from 
pins or pe~ driven in LO the workshop wall. 

1 Steadflnt I c:hiw-1 

Horizontal paring 
When paring wood laid flat 
OD a bench, hold Lhe chisel 
handle witb your index 
finger extended toward the 
bl.a de. Keep your forearm in 
line with thechisel and 1uck 
your elbow into your body. 
With yourfrechand.grip 
the blade behind the culling 
edge between thumb aod 
fore6.nger.1rus grip no, 
onJyguides thctipoflhc 
tool, ii alsocoatrols the 
force applied to the chisel 
byaclingasa brake on Lhe 
blade. Res1 the other fingers 
of the same hand against the 
work losleady the 1001 (I). 
Stand m fron1 of the beach 

with your forearm and chiSt"I 
parallel 10 Lhe floor. With 
your fctt a.pa.rt, use the 
weight of your body to move 
Lhe chiselforward (2). If 
you require extra force. 
strike the end of the handle 
wilh Lhc heel of your band (3). 

Orifing with a mxllet 
To drive a chisel with maxi­
mum force, strike tbeend of 
the handle squarely with lbe 
face of a mallet There arc. 
however, many situations 
where the weight of tht­
mallet alone will ex.en 
enough force. For delicate 
work, grip the shaftjusl 
below the head and t:lp the 
chisel with the side of the 
mallet. 

fORWUilAMOOIJSIL 
rAAAWl TO flOCIR 

l Corrett ml.8Ce 

Storedtistls 
In 1 '1'1'1.11 rad: 

Vertical paring 
Trim end grain toward the 
beoch top with the chisel 
held venically. Grip 1he 
handle with your thumb over 
the end and control the blade 
~,,h thumb and forefinger. 
Use your shoulder, chest or 
chin to apply steady force to 
tbe chisel. 

ffllAP ... 

into which lhc handle fits. JUer1.h1.:u1n rl.KC't' 
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Sh,p,-,IIIICH 102-107 

116 
214-??S 

MiwfiM&tt- 221-136 
O..mi;.n 2l8 us 
locks 30I 

MORTISE CHISELS 
Cutting di,ep mortises re uires a chisel that is 
designedforthejoo.Or i,wry enchchiselsare 
either 100 11·eak or w,t/jam in the cut. 

W.TlllR'IIIASI-Efl 
A8$0P1$ $1oOCKOf 
ll4MM£111!'4G~ 
AMAll£T 

Sash-mortise chjs-,1 
A sash-mortise chisel has an extra-thick blade for heavy­
duty work. It is strong enough to be used a.s a lewl' to fol'ce 
Lhe waste out of a deep socket, and its wide sides heJp to k.eep 
it square 10 tbe mortise. Being markedly Ulpered from neck 
LO up prevents the blade fromjammingm the work.. This type 
of cbiscl is made in four sizes from¼ 10 ¼in (610 I 2m,n). 

Lock-mortise chisel 
The sv,an-neckcurve near the tip of the bJade enables a 
woodworlc:r to clean out the waste from the bottom ora deep 
morti~. Having cut thcmortise"'ithastandard mortise 
chisel, choose a lock-mortisccbisel of the same size or 
slightly smaller 10 finish lhejob. 

Registered mortise chisel 
Originally made for shipbuilders. the registered mortise 
chisel is available in widths up to l½in (38mm) forcon­
svucting substantial f rammg. A leather washer between the 
handle and blade absorbs lheshock ofha.rruncring with 
a mallet. 

Drawer-lock chisel 
This isan all-metal cranked cbiscl designed foroultioa lock 
mortises and hinge housings in confined spaces where it 
wou)d be imp0ss.ib1e to wield an orchnary chisel. h has two 
cutting edges-one a, righ1 angles 10 theshafl. lheotber 
parallel to it. Holding the chisel on the work, strike the 
sbafl with a hammer just bchindtheeu1tingcdge. 
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FIRM.ER GOUGES 

A gouge i.sa chiselwi1h a 
blade cur~-ed in crosl section. 
The 1/p i.tgr()Und 1oabt-•-tl on 
1/ieouutde (our-cmu,tl)or 
on rite in.ride ( in-canntl). 

An out-c:anncl gouge is used 
to scoop out hollows, while 
an in-cannel or scribing 
gouge is used for trimming 
curved shoulders such as 
thoscontbecnd ofacbair 
railjoininga round leg. The 
average range of sizes for 
bo<h types of gouge is¼ 10 
lin(6to25mm). 

Out<annd -

Usana .,. in -<:l.lmd f041Ct 
ThtS gouge tnms sbouldcn. 
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JAPANESE CHISELS 
la a11ese chisels are "ir/11/,e same /ami11ared- ra11 s the 
steel construe blades. It provides str die. 
a lwrd hollow- orted b a rhick All most 

Oiri-nomi 
(&,el-edged cllistl) 
The standard bench chisel is 
bevel-edged. but unlike its 
Western equhalent it ls 
strong caougb lo be m.allct­
dm·tn. Blade \\-idth vanes 
from! to liin(3to42mm) 

Shioogi-oomi 
(Do, tlllil chisel) 
The triangular cross-section 
blade is ideal for chopping 
out the was-ce from belwecn 
the pins and tails of dovetail 
Joints. Shinogi-nomis are 
i to¼in (3 to 12mm) wide. 

Usu-nomi 
(Paring chisel) 
Japanese paring chisels are 
designed to be used with a 
'"'o-handed grip. The 
blades, thinner than stan­
dard oui-nomis, range from 
i lO I ¾in (3 lo 42mm). 

Kote-nomi 
(Cranked paring chisel) 
The cranked neck of this 
chisel allows a woodwo,ker 
to clean up long rabbets 
and housings. 

Mukomachi-nomi 
(Mortise chisel) 
The Japanese mortise chisel 
has a thick square-section 
blade capable of cutting deep 
sockets. It is availab1e from 
¼ lo jin (6 lo 18mm) wide. 

~1ori-oomi and 
Sokozaral-nomi 
(Hooked mortise chisels) 
These special-purpose tools 
are used with a morLise chisel 
to elcan up I.he bottom and 
sides ofa blind mortise. 
Both chiseJs are hooked for 
easy waste clca ranee. 

Cbokkatu-nom.i 
(Corner chis,!) 
This is a very specialized 
tool for cleaning up the 
comers of large mortises. 
Each half oft.be 90-<legrec 
euuing edge isl, i or 1 in 
(9, 16or25mm)wide. 

IMl.(OGCO ·-
TIIAHGUI.Af'. 
SECT10" 
llADl 

1 

are . 

2 

T'llitl,tlk"iDCO 

••• 

STlff$QllAR[. 

SlCTIOHIWIE 

CRA._1.-xfDNEa 
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8 

........ DlO .. ,, 

J 

'IUSrt.Q..EMANCE 

"""' 
IUEGl'll( 
aITTING[OGE 

5 

our.t.1...1ii11u 
BUD! 

It 

Uchi-baga:ne-oomi 
(firmer gouge) 
Similar in every way to the 
Western out-ca.nnel gouge, 
sizes oflhe firmer gouge 
range from i to l¼in(310 
JOmm)wide. 

Oiri-uramaru-oomi 
(Scribing gouge) 
TbeJapanescin-amneJ 
gouge, used for scribing 
rounded shoulders., is 
ground with a flat bevel. 
Blade sizes arc identical to 
out-canncl gouges. 

6 

J. pl.naot diisit'ls 

I Otri-oom.i 
l U,u-nom,i 
JMu.komathM)Omt 
4Mori-nomi 
5Sokourai-l'Omi 
60iri-uramaru-oomi 
7 Sb,nogi-nomi 
8Kote--ooo:u 
9 Cbotkatu•oomt 

10 Uchi-bagaoc..-oomi 

......... 
HANOI.I 

TMG 

Houmt--GJIOUlill 
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Diis,ts 11-101 

CIJ1"Abives 109 

?72-273 

• Moun'linc bea,cbY.oms 
ldtally, fflOUl'lt your 
sharpening stones oo 
l tq,a..1'1C bcoch 
bdide your wod:­
beneh so lheyatt 
alwaysatbaod. Stor­
mga stooc1n1ttowo 
box kcepslhesurface 
dust-fn:ie 

SHARPENING STONES 
M 

clea11 crispsou11 . f irh sharp tools woodwork isa 
re with dull tools it • 

Oilscones 
Most woodworkers sharpen 
theucdgcd tools on a rect­
angular block of stone lubri­
cale<l wilh oil. Na1Ural 
Arkansas stones are 
gcncraUy considered to be 
the finest 01lstones avail­
able. The mottled-gray Son 
Arkansas sto11es are coarse 
and wdl remove metal 
quickly for ,hap,ngedged 
tools. ThewbiieHard 
Arkansas stones hone the 
tools to a sharp edge, but for 
an extra-fine edge use Black 
Hard Arkansas stones. 
The equivalent synthetic 

oilstoncs. made from alu­
minum-oxide or silicon­
carbide gri~ are categorized 
as coarse, medium and fine. 
Somewoodwork.ets have a 

stone of each grade mounted 
on the bench so that they can 
move quickly from one to 
another. HoY..-ever, it 1s Combiftadonoi.lsiOfle 
more economical 10 buy two 
stones of different grodes 
glued back lO back. These 
combmation sLOnes are 
usually a union of coarse/ 
medium or medium/fine 
grades. You can also buy 
combinations of man~madc 
and natural stones. 

Carrer's stones 
Waters1ones molded with 
shaped profiles 10 match the 
common carving tools are 
made ln coarse. medium and 
fine grades. 
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Diamond sbarpe:ning s1ooes 
Tough, durable sharpening 
"stones'' are made with a 
grid-like pattern of diamond 
particles bonded in a plastic 
base. They are made in 
extra.o00arsc, coarse and 
6.oe grades. Diamond stones 
can be used to flatten worn 
waterstoncs and natural 
oilstoncs. 

Slipotoncs and files 
Small shaped stones are 
required for boning gouges 
andcarvingchisels. Natural 
and man-made waterslones 
and oilstones are made as 
slipstoncsa.nd in the various 
grades. Teardrop-section 
and cone slips arc the most 
usefuJ, but there arespecfa­
liz.ed square-edged and 
knife-edged stones plus a 
range of shaped stone files 
wilh square. round and tri­
angular soctions. 

Combinatfon watcrstone 
slips are made for boning 
drawk.nivcs. axes and 
garde11 tools. 

Diamorld•-spraysharpening 
Sprayu,g diamond particles 
onto a special ceramic tile 
produces a sharpening slurry 
for all edged tools. A spray 
can of 45-mieron partjcles is 
for general sharpening. Fine 
(14-micron) and exua-finc 
(6-micron) particles are also 
available, but you need a 
separate tile ror each grade. 

.Japanese waterstones 
Japanese waterstones, both 
natural and synthetic, cut 
very quickly and arc avail• 
able in grades of fineness 
tba1 go far beyond Lhose 
foroilstones. They range 
from800grital tbecoar>e 
end, through IOOOgri1asa 
medium/fine grade, to fin. 
isbing grades of 4000, 6000 
and SOOO gritS. Natural 
watcrstones are proh.ibi• 
tively expensi\·e and only 
the most d.isoeming crafts­
man would have naturaJ 
stones in a range of grits. 
Most woodworkersaresatis• 
fied with man-made sLOncs. 
but may have a slip of natural 
finishing stone. Combina• 
tion sto~ are available in 
the usuaJ pairings. 
To improve the cutting 

action of a waters tone. build 
upa slurry on its wet surface 
prior to sharpening by 
rubbing it with a chalk-like 
Nagura stone. This is CS· 
pecially useful when honing 
on one of the hard extra•fine 
6nish.Jngstoncs. 

CARING FOR SHARPENING STONES 

Kup }'Our oilsrones ro,·ered 10 prt\'tnt abuild-upof dust on the 
surface. £>-entual/yan oi/stone will b,com, clogged with oil 
and metal du.st. As soon as it no longer cu1s ejfectfrefy, scrub 
tk surface •ith paraffin and Cl)(lrSt burlap. 

Soaking a WtlfNilOnt 
Before you use a waterstone it must be loaded with waler by 
immersion. A coarse stone can take four or five minutes 
before it is saturated. but a bard fine stone will take some• 
what less. 
Store a waters tone in a speciaUy fitted vinyl box to prevent 

the moisture fromcvap0ratingso that II is always ready for 
use. Alternatively, keep il immersed in a can of water. It is 
imperative to keep a waterstone from freezing or it will 
almost certainly crack. 

1· ruing sh arpen.i ng st ones 
Eventually all sharpening 
stones become hollow aficr 
repeated honing. Flatten an 
oilstone by grinding the sur­
face OD carborundum 
powder wnh water or oil on 
a sheet of glass. RC$urface 
a waterstone by rubbing it 
OD a pie« of wet 200--grit 
silicon-carbide paper taped 
10 a shoct of glass. 

Sh.arpening-stone grades 

f11ttu1ing I sha._rpeniftC IIIOOC 

Sharpening stones are graded in ditfercnt ways. The various 
grading methods arc listed btlow to oompareonesystem with 
another. Every woodworker needs at least one medium and 
one fine stone. 

GRADE MAN•MADE 
OTT.STONfS 

Extra•coarst 
Coarse Coarse 
Medium Medium 
Fin, Fine 
Extra-ti~ 

Strops 
Having honed your tools on 
a sharpening stone. use a 
strop to remove any remain­
ing Lrace of the burr.1ea,fog 
the cutting edge razor sharp. 
Make a simple strip of thick 
leather or buy a com­
bination strop with one side 
covered in fine emery stone 
and the other three with 
coarse to fine leather. 
Lubricate all but the final 
leaLher surface with a fine 
stropping paste. 

NATURAL JA.l'AN!;SE 
Oa.sfONES WATERSTONES 

100 and 220 grit$ 
Soft Arkansas 800gm 
Hard Arkansas I 000 s,i I 
Black Hard Arkansas 1200gm 

6000 and 8000 gnts 

Combination.strop 
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Cllinfullllp119!! 98-101 

Gnai&ina til bits 114 
Grn..tlllUaewdriffll 11 t 
Tniattoels 19'-196 

GRINDERS 
For centuries, chipped or worn blades hai·e been 
regro,md 011 100-to ZOO-grit coarse be11chsto11es. 
A /though this method is Still perfectly adequate, 

lligb-speed grinder 
A standard beocb grinder 
has a¼ to ¾hp electric 
molOr driving two alu• 
ininum-oxide grind mg 
wheels at about 3000rpm. 
The majority of grindmg 
wheels arc bclwecn Sand 
Sin (125 and 200mm) in dia­
meter. The larger wheels arc 
best for grinding blades I» 
cause a smaU•diameter 
wheel produces an exaggcr. 
atcd hollow-ground bevel. 
Wheels are interchangeable, 
buL most grinders are sup­
plied with oac coarse•grade 
and one fine-grade "heel. 
All higb-spo,d grinding 

wheels ore guarded topre­
venlaccidentsand have 
transparent plasticspad:: 
deflect.ors lO protect your 
eyes. An adjustable tool 
rest is mounted in front or 
each wheel. 

Every grinder must be 
bolled securely to a bench 
befo.., it is used. 

Rubberized abrashewhee.L~ 
Havmggrounda bevel on 
a blade, it isnonnally honed 
to a sharp edge on a bcnch­
stone. HO\lC\ler, )'OU c.1.n 

hone chisels~ gouges and 
plane irons on a bench 
grinder wing a neopl'ene• 
rubber wheel with silicon 
carbide embedded in it. The 
4<o6in(l00to 150mm) 
diameter wheels are resiSl· 
ant to oil and water and are 
available in coarse, medium 
and line grades. 
You grind a blade with the 

wheel turning toward you. 
but a rubberized abrash'C 
wheel must be spinning away 
from you when honing or Lhc 
blade will damage the rela­
tively soft material. tr you 
cannot reverse the direction 
on your bench grinder. you 
can trail the blade on the 
side of the wheel. 

Motorized whec;,one 

~·• TEii RESE:RYOOI 

High-spo,d grindersshar­
peo a blade quickly. With a 
range of grioding wheels, 
wire brushes and cloth 
buffing wheels, they can also 
shape, cleao and polish all 
typcsofmetaJwork. 

SUJW-Sff[D Y1111rtmlHE 

HIQI.S,U.D 
&!ll~DING 1rl11Hl 
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Motorized ~·hetstone 
Tbecommoo problem of 
overheating blades is 
a,o,dcd by using a slow. 
speed mo1orized wheis1one. 
A stone disc: turns at only 
500rpm and ,s lubricated by 
a continuousstream of water 
from a resen.·oir mounted on 
the machine. A 1000-grit 
gencraJ-purposc stone is 
fitted as standard, but it is a 
simple matter tos-wap this 
for,say,a 180-or6000-gnt 
stone. The latter stone is 
used LO hone a fine cutting 
edge on a blade. 

Crindini& wheels 

Combination grinders 
There are several maclnnes 
that pro,idesome of 1he 
advantages of both high• 
speed grindilll! and slow 
whetstone sharpening. At 
one end oflhe n1achiae, for 
example. is thefamlliilralu­
minum-oxidcwbeel, v.,hile 
at theoUlerend is a clutch­
operated wbeLStone tum1ng 
in a water bath. Bio.des arc 
sharpened on the edge of this 
type of whetstone. 

Other machines combine a 
standard wheel with an a bra• 
sivegrindingbelt. With their 
larger surface area~ belts do 
not beat quiteasqujcklyasa 
high-speed s1one. lfa bch 
clogs, il is replaced. 

Stu• •bed d.rtssi:ng tooJ 

DRESSING A WHEEL 

Alummum-oxidt gnndmg 
wheels will not cut efficiently 
when the =facebtcomts 
··gtazed" -i.e. clogged with 
me10/ parttcles. 

A newcleansurface1spro­
duced by holding a star­
wheel dressing tool against 
the spinning wheel. Alterna­
tively, dres.s the wheel with a 
carborundum Stick. 

GRINDING A CHISEL OR PLANE IRON 

Us,aeoa,se grinding tt,•httl 10 

reshape a badly worn blade. 
1hen change 10 afiMr grtuk 

Before you grind a new bevel 
on a plane or chjselchock the 
cutting cdgr with a Lry 
square (I). I fit has worn 
unevenly, uSta very fine 
felt-tip pen to mark a line 
square to the long edges of 
1heblade. 
Set lhe 1001 rest about ♦in 

(3mm) from the grinding I Cbttk thttdtt ..tdl a liCfUlrt 
wheel. check lhal the adjust­
ing clamps are all 1igh1. 1hen 
switch on the machine. 

Wearing protective eye 
wear.dip the blade in water 
and place it, bevel down, 
on the tool rest. Gradually 
feed the cutting edge against 
the wheel and as soon as it 
touches, move the blade 
from side to side, keeping it 
moving the whole time to 
stop it irom overheating 
(2). Dip it in waler every 
few seconds. 

When you have ground the 
blade square, switch off 
and adjust the tool rest to 
present the blade at anang.Je 2Gri:ndtbted&~sq■a1t 
of2S degrees to 1he wheel. 

Switch on and proceed as 
before, this time grinding an 
e,•en bevel across lhe width 
of the blade (3) Don't 
press 100 bard, and keep the 
blade cool by dipping, or 
use a fine planlspray while 
grinding the blade with one 
hand. lfyou allow the metal 
lO heat to a temperature at 
which it turns blue, it will 
have lost temper and will not 
hold a sharp cutting edge for 
very long. The only remedy 
is to grind the blade beyond 
the blued area. 
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J Grind• ~·ti oe me blade 
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SU. ALSO 
t:.r,;,bow •5 
Slict dlein S4 
Sklr,....,,to11es 102-10S 
Gnlllltrs IOI-I07 
Wo,kirenchu 21f-2u 

SPOKESHAVES 

ie,·e I ze same re 

SPECIALIZED SPOKESHAVES 

A c,afcsman, M he C()()per. whet.l~dght or carpenter. would 
once ha,·e made specia/-purpost spokts!ta,·afor himself. Tool 
catalogsstlll llst some spokeshaves that may not be essential 
to tht a,-erage w()()ml.X>rker. but can speed uptJ particular 
proct.st or mokt ii that much easier 10 accomplish. 

HaJJ-roundspokesbue 
Having a deep concave face and blade, this is a useful tool 
forshapingroundcd leg.sand rails. Youcoulddothesame 
job with a bench plane or flat-face spokesba•,c, buL this Looi 
removes more wood per stroke. 

Radius spokeshue 
This isan excellent LOOI forscoopingoutdcep hollows lik.c 
those in a shaped wooden chair seaL 

Combination s:pokeshue 
This is• dual-purpose spokeshave, having a half-round 
spokeshave mounted beside a straight one. Ct is con\'enient 
when shaping work with a f requentlycbaoging profile. 
which otherwise entails swapping one tool for another. 

Chamfer spokeshave 
This spokeshave has adjustable fences for accuratelycuuing 
chamrers up to I ¼in (38mm) wide. The tool is held at 45 
degrees to the top faoeofthe work. 

STANDARD 
SPOKESHAVES 

Rou.nd-Cacespokesha,e 
This spokeshave has a 
conYcx face and is used to 
smooth a oonca\e;bapcd 
piece of wood. No other 
tool will do t.hejob as well. 
The sp0k.eshavecuucr is 

like a miniature plane blade 
held in place bya simple cap 
iron. On bas-icspokesba,,es,, 
blade-depth adjustment is 
achieved by moving the 
blade up and down by hand 
until it looks about ri,ght 
bc[oreclrunping it with the 
loctingscrewon lhecap 
iron. More pRcise adjust­
ment is possible on spoke.. 
shaves having a screw on 
each top oomer orthe blade. 

Straight• race spokesha, e 
This sp0keshave is identical 
in every way to the round• 
face version except for its 
narrow flat face designed for 
skimming a oom·ex curve. 
As always, the work must 
be positioned iosucba way 
that you can shave the wood 
in the direction of the grain. 
Type$ of spoktsllne 

1 St.andardspokesha~-e 
2 Combiruitionspokes.bavt" 
3 Chamfer Sl)O\:.cs;bavt" 
4 H.aJf•round spobshavt" 
S Radius Sl)Ohsbavc 
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USING & SHARPENING 
A SPOKESHAVE 

Umil youde\•tlop tht right 
"fut," a spoke.sha.-e will 
tither skid across tM surfatt 
without taking a shaving or 
try 1obury llscuuer in 1he 
.,,.~. Pracrict on scrap soft• 
wood before working on 
txpensivt h.ardk•oods. 

ControUing a spokeshave 
Spokeshaves cut on the push 
stroke, To have precise 
control over the angle oftbe 
blade to the work, take the 
tool in both hands with your 
thumbs resting on Lhe back 
edges of the handles. With 
the tool resting on Lhe work. 
rock it slightly backward 
and forward on itsfaocuntil 
it is taking a shaving cleanly. 
Cut in thedireetion of 

lhcgrainonJy,even ifit 
means turning the work in 
the vise to shave the curve in 
two directions. 

Coo.tr&lllftl 11pete!ihlre 

Sh.arpening a 
spokeshu·e cutter 
A spok:eshavccuucr is 
honed on a bencbstone like 
a plane or chisel, but it is 
difficuJt to hold such a short 
blade at a constant angle 
to the stone. Either clamp it 
in a honin,gguideormakea 
temporary "handle" bycut­
tinga slot ina piece of wood 
into which youcaojam the 
top edge of the cutter, 
Grind a new bevel on a 

coarse beochstone in the 
same way or clamp the culler 
in locking pliers to bold it 
firmly for pow,or grinding. 

C rindi.na I ipobshan tuHtt 
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DRAWKNIVES 
Th wkniferanks1riththea.uan •easbei11g 
on ols. Ir 1ras 

Dra~knUt 

use ~=,=,.oL=c:.;..=.;.::::.:. ,e sh,p-
h'TI ing com-
ponents t wt might then is/red bl' 
plane or • wve. A drtn,· ~( 
todai• e those ,rood" or ers who appreciate 
the spe /rich 011ecan reduce a lank tosi:efor 
carving or tumi1'1:_li is,howe1-er,a rersatile 100/ 

()\er thecentunes, different 
pauernsof drawkmft were 
developed to meet the need£ 
of :,pecial1sl crafts.men or as 
a result ofloc:il styling. 
[\•t:_ntoda) therearese\'eral 
vanations on the I.heme. A 
basic drawknjfe migh1 ba\-e 
a slrajgbt or curved blade 
tbal is bc\'Cled on 01le 

that, in the ha11aso7askilled .,-orker, can be used 

S•"edish push knife 
A modern derivation of the 
drawknife, this tool bas a 
short 4 x hn ( 1(1() x 25mm) 
blade and two straight 
handles. It is used on both 
the push and pull stroke. 

lnsh::ne 
This drawlmife is in lhe 
shape of a tight curve for 
working deep hollows. 
lns.baves arc usually beveled 
on the outside of the curve. 

Sc.orp 
A scorpisa one.handed 
inshave for work such as 
wooden bowls aod spoons. 

edge. Themetalateachtnd 
of the blade is forged ioto a 
pointed tang that is bent at 
ngbtanglesand fitted with a 
turned wooden handle. 

FOilG[DTAH!i 
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USING A ORAWKNlFE 

When using a drawknife. 
extend your thwnbsalong the 
handles to stop the too/from 
twisting in your hands and to 
help J,'OU control the angle of 
the blad, to the work, A 
drawk.nift cuts on the pull 
strolu in 1h~ diru1ion of rlre 
grain. Pulling the blade 
diaganally across the work 
produus a slicing acti()n for 
CU((ing difficult wood. 

Shaping with a drawknift 
If you are working a convex 
shape, hold the tool bevel 
upward. Tum the tool over 
when cuuinga concave shape 
or the bevel will drive the 
blade deeply into lhe wood. 

Holding cbe work 
When us1ngadrawkn1fe, 
craftsmen traditfoaally bold 
the work in a shaving horse 
-a long stool with a buih•in 
foot-operated clamp (I). 

However. it is quite p0ssible 
to stand at the cod of a stao• 
dard workbench to shave 
work clamped by one end in 
a vise (2). A hemaiivcly, use 
a homemade breast bib- a 
small board cut froin sawn 
wood aad suspended on a 
piece or suing hung around 
your neck. Onccndofthe 
work is supported on the 
edge of a bench, and ii is 
held finnly by pr<Ssiog 
aga.inst the opposite end 
with tbe breast bib( ). 

2 Clamp •ork.piece &rmJr 

• Sb•rpt:ning • drawlnifc 
Hold tbednwkrufe 
upnght. resting ooe 
handle in a benchviar. 
HooeMlh a lubricated 
sha.rpcning$toae, t1S1n,g 
smallart\llarwokes 

1 Tr.di 1.ionsJ 
51,.,ing OOrw 
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SEI Al.SO 
sawpet1irtg ltoW 102 • I 03 
Clmog l7!-2tl 

Alwtsivt f!P"' 215 

4 Tu.min.,t the burr 

SHARPENING 
A SCRAPER 

Any square-cut piece of steel 
will scrape wood 1osome 
extent. It will probably pr<r 
duc,dw1 only, and if/1 does 
rakeo shaving it will bt dis­
continuous and ragged, 
leaving a poorly finishtd 
surface. A cabinet scraper is 
carefully filed. $/onedand 
burni.shtduntil it i.s left with 
a tiny burr on its long edges. 
1+hich acu like a miniature 
plane iron. 

Making a square edge 
Ciampa ocwscraperin a 
vise and use a smooth metal 
file to "draw file" its long 
cdgessquare. Use your 
fingertips to guide the file 
and stop it from rocking(l) 
while pulling It along the 
edge of the scraper. 

Honing t11ith a sl_ipstooe 
Having filed tbecdge smooth 
and shiny, use an oiled slip­
stone like the fi.Je to hone t..he 
scraper. Tum the stone frc­
quenlly to avoid wearing a 
groove in its surface. Stone 
each side of the scraper to 
remove the burr (2). 

Crta ting a burr 
To raise a burr, first hold 
the scraper on a bench top 
close to its edge and stroke 
the faoe firmly wi1h a bur­
nisher four or five times (3). 
Then tum the scraper over 
and repeat the prooess. 
To turn the burr at right 

angles. hold 1llescraperoo 
end. and with the burnisher 
held at about 85 degrees to 
the face, make two or three 
finn vertical strokes (4). 

When Lbe cutter is notcul­
tingcleanly. raise: a new 
burr. There is no need to 
square the edge again until it 
is rounded or damaged. 

SCRAPERS 
A slwr melal-"icra er, which remow?s a er-rhin 
sharitrgs, ea,·es aji11isho11a piece 0[11 ood 1h01 is_ 
superior 101/ra1 left after sa11di11g where the grain is 
do ed ll'itlr dust. This isemr more true when work-
in • • • • ome 
10 n& 
also use 10 rem<we p(llc Jes o Uzrl ene g ue am 
01/rer blemishes. 

c._blot1 "1<'raptrs 

GOOS( N[Q( 

"'" 

8U.D£ 

8UD(.CU.\tPIN(; IAlt 
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Cabinet scrapers 
The bas:icscrapc:r ror work­
ing ftat surfaces is a simple 
rectangle of tempered steel. 
It issupplied as a cropped 
blank upon which a scrap--
1ngedge must bern,scd 
before it is ready for use. 
Goose-neck and concave 

convex scrapers are made for 
finishing moldings and 
other shaped work. 

Hook.S<"rapers 
A hook scraper with a 
wooden handle is easy to use 
and comfonable to hold. 
The disposable blades an, 
replaced as soon as they 
become dull. Long-
handle versions of the hook 
scraper are available for 
heavy-duty work on 
wooden floors, boatS and so 
on. Whenusingahook 
scraper(whicb cuts on the 
pull stroke only), hold it at 
an angle LO the surface. 

Scraper plane 
A cabinet scraper is bard on 
the thumbs, especially when 
it gets bot enough to bum 
them. A scraper plane is a 
simple cast•metal jig de­
signed to make the job 
easier and more comfort• 
able. A scraper blade is 
clamped to the stock at the 
opumumangleand is bent 
in10 a curve by a cenLrally 
placed thumbscrew. 

Unlike a standard cabinet 
scraper, wbicbiscropped 
1<ith a square edge all 
around, these-raper-plane 
cutter isg,round at an angJc 
of 4S degrees on two edges. 
Hone these edges on a stone 
and raise a scraping burr as 
for a cabinet scraper. 
Clamp the blade in the tool 

with I.he bar and retaining 
screws. then adjust the curve 
v.-ith I.he thumbscrew until 
the blade is taking the re­
quired shaving-tbegrealer 
the curve, the coarser the 
sbavrng. 

BumiWcs 
Burnishers made from hard­
ened Sleel with a round. oval 
or triangular section are 
used to raise a burr on 
a scraper. 
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USING A 
CABINET SCRAPER 

Hold a cabinel scraper in both 
hands,jltxing ii into acurvt 
by pulling pressure on 1he 
lxuk/oct wah your thumbs 
t:lose l<J the bottom edge. 

Scraping technique 
Lean these-raper away from 
you and push the 100110 cake 
ashaving(I). Vary both 
the angle and the curve until 
the scraper is removing the 
required amount. 
An almost flat scraper skims 

the surface: a more pro­
nounced curve cuts deeper 
for removing blemishes. 
To scrape a surface Hat. 

cover a wide area by working 
acros.s it diagonally in both 
directions with 1bc grain 
before finishing parallel 10 
the grain. Scrape away from 
an edge. or alongside an 
obs1t11ction. by pulling 1he 
tool coward you (2). 

I !Jtnding I llCnlper 
Bend a sen.per wnh )'ou.r thwnb5 
tofirush• 011 surlac.:e. 

l Pwlmg • scr11pr.r 
Pull tht tcraper IOtcrape inlO 
• COl"Ot't. 

WOOD RASPS & FILES 

Ra-'ps 
The surface of a rasp is cov• 
vered with individual t~th 
that cut on Lhe forward 
stroke. The size and distri• 
bution of teeth detetmine 
Lhe degree of coarseness, or 
cut, oflhe rasp. There are 
slight variations in t.hc way 
lhecut is described from one 
manufacturer 10 another, 
but broadly speaking, there 
arc bastard, second--cut and 
smooth rasps, the bastard 
cut being the most coarse. 
There arc Oat and round 

rasps, but the most versatile 
is the half-round rasp. All 
version.! arc made in 8, I 0 
and 12in(200,250and 
300mm) lengths. but you 
wi II find a I Oin rasp a good 
general-purpose tOOI. 

Wood files 
A wood tile has rows of 
closely packed sharp ridges 
1ba1 "plane" off the high 
points oft he roughened 
wood lell by a rasp. File 
cuts are also described as 
bast.a rd, second-cut and 
smooth. but they are all 
rclalivcly fine. compared 
with a rasp. For an even 
finer finish, w-rapsandpapcr 
around a file. 

Surform tools 
Surform tools arc a rela­
tively rcccn1 development of 
the rasp. The thin per­
forated blad .. are made by 
punching out regularly 
spaced teeth with 1heir sharp 
euning edges facing for­
ward. leaving holes in the 
melal through which the 
wood shavings pass. This 
enables a Surform tool to 
cut faster than a regular 
rasp, without clogging. 
There isa rang_eofSurfonn 

planes and files, but they are 
merely variations on the 
basic principle. The sim­
plest and most generally 
useful tools are the round 
hollow file and 1be tlat fiJe. 

Rime.rs 
Ritncrsarc miniature 
double-ended files specially 
designed for working in tight 
corners and confined spaces. 
Choose rifflcrs with rasp 
beads at one end and file 
heads at the other. 

File cards 
When file 1ee1h become 
clogged with wood debris. 
Lhc too1 can no longer cut. 
The wire bristles on the back 
ofa file card loosen the 
packed wood shavings, 
which are then cleaned out 
with the coarse brush. 
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Flit handles 
Always fit a handle over the 

UAJt& a file or r"aliP 
Place your 6ngutips 
near t.bepointorlhcfilie 
to steady it. Apply 
pressu~ on thir forward 
stTobonly. 

pointed tangofa file or rasp. I Tapha.ndhonbtftdl 
To use an unprotected tool is 
inviting an accident. If the 
tool catc-hesand stops sud­
denly. you oould drive the 
tang through t.he palm of 
your hand. 
Drive a h.a.ndlconto the 

tang by tapping it on a bench 
(I), Remove an old one by 
holding the file in one band 
and striking the front edge 
oft.he handle with a block of 
wood (2). 2 Hemo~iric • ha.ndk 
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SEE ALSO 
8~, 102-103 
Powe,drifts 124-127 
Or.ip,uses 183,189 

0..Ntl jainll 23',237 
W't1Nautw1 304-30S 

Ustaa a bradawl 
Toopmu:pa,crcw. 
nan.n hok, 1-.ist 
tht' tOOI from side to 
side as YoU pus.h it 
into the 11o'OOd, 

introtluction 
the lramfdril 

Brada•l 
The bradawl 1s perhaps lhe 
simplest hole borer of all. It 
docs not remO\C wood, like 
a drill. but merely displaces 
it by forcing. the fibers apart. 
It is used lo m,-1ke a starter 
hole for ,nsertin,ga screw or 
to bold thcpointofadrill 
on ics center mark. 

By pl:1cing it across the 
grain, the sharp screw­
dri\•er-like ti pis used to 
SC\'Cr the fibers a.s lbc awl is 
pushed into the wood, 
3\IOtding the possibility 
ofsplining tbcgrain. 
Twisting 1he1ooloptnsup 
the hole. 

Sbarp<n Lhetipon 1beedge 
ora benchstone. 

GiJUlet 
The gimlet docs a job similar 
to the bradawl, but it is cap­
able of making deeper holes 
byctming and rcmo.,,ing 
wood like a driU bit. 

Haoddrill 
Cranking tbed.rive handle of 
a hand dri11 rota Les the chuck 
via a syslcm of gear wheels. 
The chuck contains Lhree 
self-ccnteringjaws lhat, 
depending on lhe model, 
damp 1wi.sLdrill1 up lOj-in 
(9mm) io diameter. Wuh 
some band drills lhe driYt: 
mechanism is kept dust-free 
by encasing it completely 
wilhin a ca.st-metals.hell. 

HAND-DRILL BITS 

DRILLS & BRACES 

Buy good-quality drill bits only. Cheap drills no/ only dull 
quickly. but 1Myar,o/1t'nground inaauro1tly. 

,wisl drills 
A twist drill is a slmplecylin­
drical drill bit with two spiral 
grooves(belical Hu1cs) to 
clear the waste out of a hole. 
The flutes culminate in two 
cuuingedgcs forming a 
pointed tip. Thctipsofmos1 
drill bits are ground to an 
angle or S9dcgrees for bor­
iogiolO mctal. An angle of 
45degrcesisrecommcnded 
for drilling wood, but rather 
Lhan have two complete selS 

of drills, most woodworkers 
arc prepared to use high­
speed mcllll drills. 
The average set of twist 

drills comprises a mnge of 
sizes from ,i, to½in(l to 
J 3mm)al1hough a hand-drill 
chu,:k wiU not acc:,,pt a drill 
larger than jio (9nun). 

8-rad-poinl bil 
This is a twist drill with a 
central lead point and two 
spurs to stop the bit from 

being deflected by wood 
grain. It will even bore end 
grain accurately for dowel 
jointS. 

Countemnk bit 
A countersink bit cuts a 
1apered recess lO acupt lhe 
head of a woodscrcw so that 
it lies flush with the surface 
of the work. A clearance 
hole for 1he screw shank is 
bored first to automatically 
center the countersink bit. 
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BRACE BITS 

The JO"-'S i.n a brau chuck are 
rksigMd 10 hold sptctal­
purpost ,quart-shanked 
bits. Somt bracts art made 
w;rh unh'ersaljaws 1h01 will 
al.soacctpl round-s~d 
rwist drills. 

Ct,oter bit 
The solid•shank center bit 
is used for boring shaJlow 
holes. The single spur on 
one side of the bit scores 
the edge of the hole before 
thccuuingedgeon theot.her 
side enters t.hc work. This 
ensures a crisp hole. The 
leadscrcw in the: center pulls 
lhe bit into the work. Center 
bit.s arc made in a range of 
sizes from¼ to 2in (610 
50mm). 

Auger bits 
A solid-center auger bit is 
similar in principle to a 
center bit, but it has a spiral 
twist that lc:eepS it on line in 
a deep hole and brinl!" the 
waste to the surface. Also, 

Brace-
A brace is driven by crank1ng1ts frame ,n a clockwtSe direc­
tion" h1Je pressure is apphed to the round handle at the rear 
oft he tool. Thccircledescnbed by moving the frame is 
known as the S\\ttJ). and the size of a brace b given as the 
dlameter of 11s sweep. Most woodworkers use a IOin 
(250mm) brace, but they are made w11h s"eeps assmall as 
51,n (147mm)andas large as 1ft (300mm) 
Most braces arc made"' ith a ratchet mechanism Just behind 

Lhechucksotba1 the toolcanbeusedinplaceswhcrcacom­
pfeLe sv.eep is 11nposs1ble. Having.driven the bit as far as 
possible ma clockwise diroctioo, d movemea1 in re\erse 
opern1es the ratchet, leaving the chuck stauonary unul lhc 
clock-v. ise mo\ement is resumed lo drive the blt further 
AdJusling ocam nngon Lhe ra1chet mechanism reverses us 
action or locks it sohd. 

it has two spurs and two Tbe1.'0lllponotntiol 
cutting edges. A Jennings- 111 bnct('hudc 
pattern auger bit has a 
double spiral twisl. 
Solid-center bits arc made 

in sizes from¼ to )tin (6 
to 38mm) in diameter. The 
range of Jennings-pauem 
bits is more limited-up to 
Jin (25mm) only. 

E~pansion bit 
Ao expansion bit i.s adjust­
able tocuta bole of any dia­
meLer between limits. The 
calibrated spurred tuner is 
held in place by a spring• JA.WS 
loaded pack.ing piece or. on 
some models, a toothed 
dial, Generally there arc lWO 
sizes of bit capable orcuning 
holes from¼ 10 I ¼in (12 
to 38mm) and i to 3in (2210 
75mm)indiameter. 

Countersink bit 
Used like tbe band-drill 
countersmlc: bit, this has 
a square shank: to suit the 
standard bracecbtt<::k. 

Screwdrh-tr bit 
This bil adapts a brace into 
a beavy..<Juty screwdriver 
capable of generating con­
siderable torque for insert· 
ing large sc~ws. 
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Dtpthscop 
WrapaWtpoltapc 
around a drill as a guide 
tolhcdeplhofa bole. 

USING A HAND DRILL AND BRACE 

A hand drill is primarilywtd 1obore small hole1/or fi11ing 
wood screws or tkJ•·els. Being designed specifically for wood­
v.•ork, obrace has more uses. Wllh asharpbllfittedin its 
rhuck. ii will bore rv-rn /arRt..Jiameur holes eff<>rtleJS/.\'. 

fitting a brace bit 
Lock the brace ratchet by 
centering its cam nng, then 
hold tbe chuck firmly while 
turning the frame clock• 
wise. Drop a square. 
shanked bit into t..he open 
jaws and tight.en them by 
reversing the action of the 
frame. 

2 ()pulinc a lllaad-clrill dtotk 

Fitting a bit in a hand driU 
Some hand-drill chucks arc 
opened and closed bya key. 
just like an electric drill (1). 

To operate tbcjawsof an 
av,,rage hand drill, hold the 
chuck in one band. then 
crank the drive handle 
counterclockwise (2)-Load 
a twist drill into the chuck 
and tighten tbe jaws by 
turning the drive wheel 
clockwise. Check that tbe 
twist drill is centered in lhe 
jaws before using the tool. 

Using a hand drill 
Place the tip of the twist drill 
accurately on the work, then 
mov,, the drive handle gently 
back and forth until the drill 
enters the wood. Crank the 
drive handle freely to bon, a 
hole of the requill'd depth. 
To avoid brcakjng s:mall 

drills. let the weight of the 
tool drive it into the wood, 
suppOrting it in an upright 
position without applying 
any fol'CC to the handle. 

Uslng a brace 
Hold the brace upright with 
one hand while turning the 
frame with the other(!). 
To make sure you aredrill• 
ing vertic-.aHy, ask an assist• 
ant to tell you if lhc drill 
leans forward or backward 
while you concentrate on 
stopping it from le.aning 
sideways. You can stand a 
try square on lhe bench as a 

C\ -✓" guide, but it isdifficuh to 
keep your eye on the square 
and drill at the same time, 
You can also use a brace in 

a horizontal p<>s.ition by 
steadying the round handle 
against your body. 

Ulli..ni • hllOd drill 

SHARPENING DRILL BITS 

The leadscrcwofthe bit 
will pull it int0 the wood. 
When you have reached the 
required depth. crank the 
frame counterclockwise a 
couple of turns to release tbc 
lead screw. then puU on lhe 
tool while moving the frame 

All drill bit.J will Jtay sharp enough to Kork efficiently/or a long 
tlrM, but if >-oufindyou havt! toapplyexcessiYe pressure IQ 

bouahole. Ylar~n the bit in tM appropriattma,rner. 

Brace bits 
Sharpen auger and center bits in the same way. wing a small 
ftator triangular file known as a needle file. Pul a sharp edge 
on each spur by stroking its inner face with the liJc (I). Never 
file its outer edge. Holding the lcadpainl on the bench. 

-.... \..,'J,.(}1,,---,.--- sharpenthecuttingedges(2). 
Sharpen the cutter and spur of an expansion bit with a 

similar file. 

Twist drills 
There are several electric drill•sharpc:ning machines that 
do a perfect job. All you have todo is drop the drill point­
first iolo the machine and switch it on. 
AJso. tberearcspccialjip for sharpening drills. The drill 

is clamped a11he required angle while lhejigis rolled across 
sandpaper. 
Most woodworkers sharpen twist drills by rotating their tips 

against a bench-grinder wheel (3). Don't press too hard, 
and concentrate on grindmge.ach side evenly to keep the 
point in the cent.er of the drill. 

Br-td•point bit 

back and forth IOextraCl the 
bit and clear the waste from 
the hole. 
If you are drilling right 

through the wood, either 
clamp a block of wood on 
the far ~ide tOSIOp the work 
from splitting as the bit 
emerges, or rum the work 
around as soon as the lead­
sc-rew appears and finish the 
hole from thatside. using 
the small cxil hole as a 
pickup point (2). 

Touch up thecuttingedgesandspursofa brad.point bit with 
a pointed needle file. Sharpen both sides equally. 3Crindma, "'"' driU 
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I-lAMMERS 

Cross-peen hammer 
Most cabineunakersand 
carpenlers favor a mediurn­
wcigh1- IO 10 12oz(30010 
350g) cross-peen (or 
Warrington) hammer for 
general work. II takes ilS 
name from the narrow 
wedge-shaped pan of1he 
head opposite the striking 
race, and is used for starting 
nails held between finger and 
lllumb. The head is wedged 
tightly onto a tough ash or 
hickory handle. 

Pio ham.mer 
A pin hammer is a light­
weight }!oz( IOOg)cross­
peco hammer used to drive 
small nails, tacks and brads. 

Oawhammer 
IL is worth having at least 
one20oz(S50g)claw 
hammer in your tool kiL It 
ishcavyeaough 1odrive 
large nails Y..ithea.se and itS 
split peen (claw) is designed 
to extract bent ones. A 
curved claw is mostJy used, 
but Lhere is also a smught­
claw or ripping hammer for 
dismantling frames and 
packing cases. 
Pulling nails puts a con­

siderable strain on the 
handlefheadjoint. lfyou 
think you will be pulling a 
loloflongnails, choose a 
hammer with a tubular steel 
or fiberglass handle 
permanently fixed to the 
head to ronn a one-piece 
tool. A vinyl or rubber 
slee,·e is molded onto the 
handle, providing a comfort­
able nonslip grip. 

The cradiuonal adze-eye 
claw hammer is strong 
enough ror most purposes. 
A preshrunk ruckory handle 
is forced into the extra-deep 
socket (eyc)wbcre it is 
spread with hardwood and 
iron \\-edges. 

IUW 

Cro9S•pttll ~r (Contincni.al p&Uem) 

Pln t:uunmer "'i,c"onuoc:ntal" pauemJ 

!rortSlP GIIP 

Nailset 
This square-tipped punch is for driving brads and finishing 
nails below the surface of the wood. Pointdiamelcrs range 
from -h to ;l,in(I.S 104mm). Use a punch lha1isslighLly 
smaller than the bead of the nail. 
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T•ptted mallec ~ 
A malkthcad ta.pen 
toward the bo.odgnp, 

:MALLETS 
Except for cert am plasric-hand/ed chisel,, you will 
need a woode11maller 10drivechi,elsa11dgouges. A 
carpenrer'smtrller i, also used ro assemblejoi/1/s, 
but a soft-faced mailer is less lrke!y ro mark w-o,,k-. -

Carpenter's malltt 
The handle and head of a carpenter·, mallet arc both cut 
from sohd bec<:h The head is tapered so that when 1hc tool is 
(iwung nawra11y. one of the stnkin,g face$ h11s the work or 
end of a chisel squarely. Thesocke1 i)al.so1apcrcd to match 
theflamlendofthe haodlcso that the head lightens by 
centrifugal force Y.1lh every blow. 

$of1 mall<! 
A maHet Wlth. a soft rubber head c.an be used to assemble or 
dismantle joints without fear of denung the wood 

SOUi) 1-((CK to CAD 

USING HAMMERS 

11ttrt ·s no real trick 10 using a hammu, bur it takts pa lit nee 
and procticr Mfort J'Ou can dri°" a nail quickly and surely 
without bending ir or bruising tht wood. 

Setting• oail 
To sta.n a nail and to make 
sure it is aimed in lhe right 
direction, bold it between 
finger and thumb and tapil 
once or twioe with a hammer 
until it stands unsupported 
with the point in the wood. 
Start small lllillsor brads 

with lhe peen o(a hammer 
(I). lfyoudon'towna 
cross-peen bammer, push 
the nail through thin card­
board lo set it (2). When the 
nail sits finnly, tear the card• 
board away and dri\'e it borne. 

l Su:ppon: • !WI tr1i di c.rcfboiird 

Driving a nail 
You s.hould be able to swing 
a wcll-00.lanced hammer 
with a minimum of effort. 
Hold tbe tool by the end of 
lhc band1candswingyour 
arm from lhc elbow, keep­
ing your wrist fairly firm. 
If you find you have to slip 
your hand up the handle to­
ward the head to swing lhe 
hammer comfortably.it is 
too heavy for you Keep 
your eye on Jhe nail and 
s.trikc it firmly with square 
blows. It should be possible 
1odriveany nail bomcwitb 
only a fewnrokcs. lfyouare 
having trouble sinking the 
nail. either the hammer is 
too light or the work is flex­
ing and needs backing: up 
with something heavy. 

Raising a bruise 
If you dent or "bruise" the 
work with a heavy hammer 
blow, immediately soak the 
dent with warm water and 
lei the wood swell, raising 
the crushed 6bers Hush w;,h 
the surface. Let the wood 
dryaod sand its:mooth. 

Sinking a naiJ bead 
Overcome bruisjng by stop-­
ping about ,\in (2mm) short 
o(thesurfaceandsink the 
nail with a nailset. Hold 
the nailset upright between 
thumb and fingers, using 
your ring finger to steady 
the tip of the tool on the 
head of the nail. Tap the 
nail.set firmly with a hammer 
until the nail is flush. or 
drive it just below for filling 
and painting. 

'. 

Stead Jina • uilset 

Blind nailing 
To disguise a nail inclear­
finishcd wood, Ii fl a sliver of 
wood with a gouge, then 
drive a nail below the 
surface with a nailsct and 
glue the sliver back down 
with a clamp to cover the 
sunken head. 

f _c~ 3 
Avoiding asplil 
Nailing close totbeend ofa 
piece of wood will often 
resull in a split along the 
grain 8$ the nail forces the 
fibers apart. Blunting 1be 
point of the nail with a ham­
merblowmakesitact like a 
punch, driving a piece of 
wood ahead of itself instead 
ofspliltingit. This simple 
method works forson­
wood, but for hardwood. 
driU a pilot hole just smaller 
than the nail itself. 
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CARING FOR HAMMERS PULLING NAILS 

J/1hefaceofahammugt1s 
diT1yandgreasy it will skid off 
a nail head, bending tht nail 
and bruising the work. Kup 
1he/ou dean b)' rubbing it 
on a pie ct of fine emuy cloth 
or sandpaper. Kttpo "inylor 
rubber handgrip grease-free 
bysl'rubbing i1 with a nail­
brush dipped in a solution of 
mild tktergent and warm 
water. 

Fitting a new handJe 
If you break a wooden 
handle, drill or knock out 
the remaining stump, then 
plane a new handle to make 
a tight fit in the hammer· 
head eye. 
Make two orthreesawcuts 

(depending on the size of the 
hammer) across the top of 
the handle and at a slight 
angle(!). Saw down about 
two-thirds the depth of the 
eye. Fit the bead on the 
handle and tap the other end 
finnly on the bench to set the 
head (2). Saw off any pan of 
the handle protruding from 
the top of the bead, then 
drive iron hammer wedges 
intoeac:h sawcut to spread 
the handle (J). If the wedges 
do not lie flush, g.rind them 
down on a bench grinder, 

I M.llt r,.o SIIW<Vts la ••odk 

No matitr how experienced J,'OU become you will inevitably 
mis-hit 1h,occasionalnailandb,ndi1 om. Don't 1ry10 
straighten it in situ because tht next blowwi/1 almost cer­
tainly bend it again and probably drive it sideK-·ays in10 1/w 
wocd. Extract thebentnailandreplaceitt1dthalU'WOtrt. 

Pince-rs 
A claw hammer is ideal for 
puHing large nails wi1h 
beads, but pincers "ill 
enable you to get a better 
grip on brads and small oval 
nails. 

Ufter 
The small curved claw or a 
lifter is for removing up­
holstery tacks holding web­
bing and fabric. 

Usiog a claw ha.mmer 
To pull a paniallydriven 
nail, slide the claw under lhe 
nail head and lever on the 
handle. On show wood. pro 4 

tcct the surface with I.hick 
cardboard (1). If the nail is 
too long 10 extract with one 
pull. raise the hammer on a I Pro1ec1 wrla« 
block of wood (2). .. ••• .,., .... d 

Remove old nails from 
dismantled framing either by 
tapping the points to drive 
the beads clear of the surface 
or by jammingtheclawonlo 
the protruding shaft of a nail 
so that it biteS into the 
meta], then pulling the nail 
head right through the wood. 

PwUng with pincers 
Hold lhc pinctrs verticaJly 
and grip the nail with the 
jaws resting on the work. 
Squeeze We handles l0 4 

gelhcr and rock the pincers 
on one of the curved jaws Lo 
exltact the nail. Pull a long 
nail in st.ages or you will 
bruise the wood by levering 
lhe nail sideways . 

.Reruof"iog t11eks 
Work tbcclawofa lifter 
under the fabric or webbing 
beneath tbe bead of a tack, 
then push on the handle. 
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Fqooomk h>nd&rlp 
Choott a tctt'WdriYCr 
with a large bandk 
lhat6uinthe 
pt;lm or your band. 

SCREWDRIVERS 
1i hen clroos• 
in e screw slot 
- •. ·ou will n olin a range 
o sii: en ir comes 10 , select the handle 

Cabinet SCtt1'1drhe.r 
The cabinet scre\\driveris 
lhc customary woodworkmg 
tool ltsova1•scctfon hard• 
wood handle fits the bumaJl 
hand to deliver maximum 
torque at t..hcdrivmgend. 
Trad1uonally the blade h.asa 
wide, flat heel tha1 fits ,n a 
slot in the ferrule 
The design has been modi• 

fled la1ely wi1h a cylindncal 
blade passing straight mto a 
wooden or pl:ist.ic handle. 
Tbebladeofamodern 

ca bl net screv.:drh .. er Hares at 
Lbe tip, bu1 ibis may be 
ground ,o trad11!onal shape. 

Flured,.handled scrt~drh·cr 
Some "'-oodworkers prefer 
the 1ype of dri\-er 1ba1 was 
developed for 1heelcc1rical 
and automotl\·e industries. 
Th< relatively llim handle 
can be spun with the finger. 
lips and 1be often-parallel 
tip will fit the full wid1h of a 
screwe•,en when it is localed 
at the bouom ofa deep hole. 
The tip will remain lhcsamc 
shape no matter how many 
times it is reground. 

Crosshead scre'°""drhus 
In order LO improve the a,ip 
betv.-een tool and screw, 
Lbcsec)lindrical•bladcd 
screwdrhrers have pointed 
tipS ground wilb four flutes 
to fit the cross"'5haped slots 
in the heads of special 
screws. There are ll.uee 
common makes the 
Phillips.head driver, which 
fits into a simple cross; the 
Pozidriv-head, which is 
designed to fit into a cross 
incorporaung a small SQU3re 
at iuceoter; and the very 
similarSupadriv, wbich will 
hold a screw unsupported on 
its tip while you locate it in 
its pilot hole. J tis best to 
match each rypeofdriverto 
itSown brand of screw and 
always make sure lhe npfits 
snug]yoryou ate sure 10 
damage the slol$. 

CYUN~AICAt Sl.Aot 

IWED!P 

smoorhbul ite 
the a 
waiste 
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Offset sc.rewd_rher 
This i.s a cranked bar or 
metal.ground at each end 
to fonn a straight or 
crossbcad tip. It is used in 
spaces too small forconven• 
tional screwdrivers. 
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Stubby scre•rdrin•.r 
This isa scre\\driwof any 
type designed for inserting 
large screws in restricted 
spaces. It has a short blade 
wuh a wide up and a full-
" id Lb h•ndlc Stobb) sere"· 
dri\erscan be 1mpronsed 
bycfamping a scre"dri,e-r 
b11 in a loose Jacob:-, chuck 

Je~eler's scre~·drinr 
Use this llllJUawrc scrcw­
drner for fine work lile 
screwing small lunges 10 a 
box lid. \Vith the iode'< 
finger applying pressure to 
the re..,oh-ing head. the 
knurled h,mdlcofthescrew­
dnver 1s turned bet"'een 
the thumb and other fi.ngcrl> 

Rarchtl ';<:rtlildri,er 
A ratchet scre"driverwuh a 
straight orcrosshead up 
allows )'Ou 10 insert or 
remove a screw without 
ha\ing to change }'OUr grip 
on the tool. A srnall thumb 
slide on the ferrule changes 
the ratchet action fordock­
wiseorcounterclodcv,ise 
movement. Moving the 
thumbs]idc lOllSoeotral 
position locks the mechan­
ism, and the 1001 will then 
act Like a convcntionaJ 
screwdriver. 

Spiral ratchet scre~drh·er 
This screwdriver is de.signed 
for speed. Straight pressure 
on the handle is convened by 
spiral groo\C"S along the 
inner shaf1 to a rotational 
movement at the tip. The 
spring-lo:lded handle works 
with a pump action. extend­
lng each time pressure is 
released. The direct.ion of 
mo"e.mcnt is controlled bya 
ratchet, and a lock-ring 
fixes the shaft in a retracted 
position so tha1 the tool can 
be used hkea standard 
rntchetscrc"dri'"er. The 
chuck takes interchangeable 
bi ts with straight or cross~ 
head ups oharioussizes. 
To load thescrewdn\'er. pulJ 
the chuck back. mseru bit 
and release the chuck 
When using the pump-, 

actfon mode, always steady 
the chuck v.itb one band to 
prevent the tip from slipping 
out of the screw slot and 
bcingdri"co into the wood. 

SPMIG lO.tJl£D SHArT 

il£\'0t Yl.'11i MOOlS 

Bil 

SELECTING A SCREWDRIVER 

Select asc-re11o•drfrer w11ha tip that.fits the scrtw slot exactly. 
fl will drfrt 1ht screw with a minimum of t/fo,1 without 
damaging ei1her I~ scr,~·heador 1he M'Ork. 

If a scrtwdriver tip is too wide (I). it will score the surround­
ing wood a\ you drive it home. If il is too narrow (2). you 
won't be able to generate enough torque to turn the screw 
and it will probably damage the slot. 
Test a crosshead scf'C\\·driver by placing ilS 1jp in the screw 

bead, lhen twist the very end of the handle with your finger• 
tips. If the driver is too large it will ride out of the s.lots. I fit 
,s 100 smaU it will rock back and forth. A driver of the right 
s.izc will 61 snugly in the bead withoul movement 
Don·1 Lrylo tumcrosshcad screws with a straight•tip 

screwdriver. It will almost certainly strip out the center of 
lhecross. 

INSERTING A WOOD SCREW 

ll is prusiblt toddw~a sere"'· into so/twood,..·i1hou1 an,, 
preparation. but 1Mrt is a!"'·ays I ht danger of spliuing 1he 
wood or jamming the stro• partway in. /1 iJmuch ~lltr 10 
o~n up the fibers wit/ra bradawl or. btutr sill/. drill pilot and 
clearance lwles 10 guidt> tht urtwand rtdutt/riction. 11w 
la11tr prouduu is essential "''htn screwing into hardwood. 

- <UA.RANa HOU 

Drilling piJot and 
clrsrance boles 
For the pilot hole use a drill 
slightly narrower than the 
screw's thread, followed 
pan way by acleara.occ hole 
the same dLameter as the 
screw shank. If necessary. 
countersink the top of the 
clearance hole before insert• 
mg the screw. If a screw is 
too ug_ht, removeitand 
lighlly grease the. shank. 

Counte-rbortng a screw 
If you have to sink a screw 
below the surface of the 
wood to pass through a 
deep rail, forcxample­
counterbore it by drilling the 
large bole first with an auger 
bit, followed by pilot and 
clearance holes. 
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Removing a damaged screw 
To remove a damaged 
screw. choose Lhc largest 
driver that wiU fit the sJot. 
Regrind the tool Lo remove 
the comers oflhe tip if that 
is the only way to make it fit. 
Try tapping lhe end of the 

screwdriver with a ma.Jlet. 
This sometimes helps to 
budge a stubborn screw. 
Another way is to heat the 

screw head with a soldering 
iron. Heat expands the 
metal. and when it has 
cooled again you may find 
the screw has loosened 
If all el~ fails, USC pro-

gressively larger drills to 
bore out the screw. Altem.a­
tively. you can use a plug 
cutter to remove a cylinder 
of wood that includes the 
screw. but this technique is 
onJy suitable if you intend 
to remake the workpiece. 

Repairing screwdrfrers 
A screwdriver wilh a worn 
rounded tip is useless. 
Either sharpen it with a file 
and benchstone or regrind 
the tip on a bench gnnder. 
Hollow•grind each side on 
the wheel (I), then grind 
the tip square. 
It is "'irlually impossible lO 

regrind cross head screw• 
driversyourself. Youcan 
touch up a damaged tip with 
a small file, but replace a 
badly worn screwdriver. 

I WNktlp~wood 

2 $mall tlJ dotllgO slot 

RtNO,-inc • tcrt'111 
Grind comers off• t.rgc 
driwrtip. 

I Rtpa.lrlaa da.maied l.i p 
Hollo9.-.gtnd did\ Side 
ofa ,crewc.iriottt Upon 
• bmdt &nndcr, 
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T -!lttlloo bu dlllllp 
btra--lar,rcl.a.mpsatt 
cas1 with T «ctiol'I 
ban for rigidity 

CLAMPS 
E~•er , wor • mps- long bar 

!!!l'!J!!!la rruc1ions; 
web o ames; and 
se small iEE!_ 
an want to 
as n araJJ e 
o cl 11ire 1he111 

gra,l======.c..c='-'-'=-'--='----

Bar damp 
The bar or sash clamp is an 
esscnlial picccofwood• 
workingequjpmcnl for 
clamping glue-jointed 
frames~ carcases or solid­
wood panels while the adhe­
sive sets. A screw-adjusted 
jaw is fi..'(ed _permanently to 
ooe end of a rigid steel bar. 
Anot.herjaw, known as the 
tai1 slide, is free to move 
along the bar to accom• 
mod.ate the size of the work• 
pieoe. The tail slide is held in 
the required p0sition by a 
tapered steel pin located in 
one of a series of boles along 
the bar. Bar clamps sized 
18 to4Sin(4S0to 1200mm) 
arc readily available, but 
longer clamps can be rented 
for theexoeptionally large 
job. These longer clamps 
usually have T •section bars 
for extra rigidity. MOS:l 
woodworkers, however, buy 
a straig.htextension bar to 
lengthen a standard bar 
clamp or boll twoorthem 
end to end. 

Fast-action bar clamp 
Both the adjustable jaw and 
the tail slide are free 10 move 
on a ras1-action barcla,np. 
As the screw is tightened on 
the work both jaws rock O\'er 
and jam on Lhebar. There 
arc several ... ·crsioru of this 
type of clamp, but they all 
work on a similar principle. 
Fast t-tction clampsc-.an be 
adjusted in seconds to fit the 
workpiece 

Oamp~a.ds 
Large, custom-made bar 
clamps can be made using 
cast-iron clamp headsde­
:.cigned to fit onto a piece of 
v.-ood I in (25mm) thick 

• 

• 

• 

UJUST A.Ill JA~ 
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Pipe clamp 
Many woodworkers prefer 
10 construct damps from 
clamp heads and \·ar1ous 
lengths of :;Led pi~, accord­
ing to the s1zcof the job. 
One end of the pipe is 
threaded to take the jaw. 
The mO\•able tail shde 1s 
locked JD)where alo11g the 
pipe Y.11 h a cam-action le"ver. 
Other models have a one­
way clutch mechanism 
that lightens as lo,ld is 
apphcd to the1a1lshde. The 
clamp head'iare madem t'A>O 
s-i7es to fit a ! or iio ( I 2or 
18mm) pipe. A !in ( 12mm) 
clamp is cheaper. but w,U 
bend more under load than 
1hc jin (I 8mm) pipe 
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USING BAR CLAMPS 

Gluing and clamping a workpiece should be undertaken calmly 
tllldwith confidtntt. CDnMqutntly, c.arry<>ut a dry assembly 
10 practict 1ht procedurt, lotnsurt 1ht .-o,kp~cea.ssemb/,s 
accurattlyand tochtck that youhavtall the 1001.rand equip­
ment )-'OU need. Try lo get an assi.stant tohandlt thtoth.er tnd 
of long damps. As J'OU run through tht sequence, dttlde-,..:ho 
will be responsible for tht details of each stage. 

Plan your work tomaJc.e the assembly rhe last job of thtday. 
The glued M'Ork ran M left undislUrbed o.,.,rnighl. by i,rhith 
time the adhesi\·e hassel. flo-..·e,·er, ltal'e 1hi.scrucial and 
lrre~-e,sibft stage until the next morning rather than rus.hing tt 
or ha,•i.ng 10 ltm·t tht glued work in an unhtattd worbhop in 
freezing condJtiqnJ. 

Clamp up the pitce in a strits of suba.swnblies. To con• 
Jtrul't a table undtrfra~.Jor txample, glut 1ht legs to the end 
rni/Jfirst. When I~ gl~ has set andyouha,-ecltantdup 1he 
assembled endframes.join them wi1h 1he skit rails uuomple1e 
1kund,rframt. 

I Aliso block wilb joint 

Oamping II frame 
Adju$t a bar clamp for each 
side of a square or rect­
angular frame. Cut son­
wood blocks to protect the 
work from the met.al jaws 
and to place the force 
applied by the clamps 
directly in line with lhe 
joints (I). A badly placed 
block will dis1011 a joint and 
open the shoulder line (2). 
Paint glue thinly and evenly 

on all mating surfaces of the 
joints. Applying 100 much 
glue is not only wasteful but 
can hold the joints open or 
cause lhc wood to split due 
to hydrauhc pressure. 
Assemble the frame. align 

tbeclamps with the rails 
(3) and gradually tighten the 
jaws unlil lhc glue is 
squeezed out of thejomlS. 
Wipe excess glue from the 
surface with a damp cloth. 

Oec.king for wind 
Make sure the frame is 001 
"io wind" (twisted) by look• 
ingacross it to see irthc rails 
alig,,. lfoot, tifionecndofa 
clamp tocorrec11be dis­
tortion, then check for 

,"'~•~k,J alignment again. If neces­
sary. slacken the clamps 
slighOyand for<:e Lhe fram, 
back in Line. 

JAlip damps ~idl r-a.lh 

4 Ct.«k dia.gooffl i.r rnmt 

"""""'"'" TMIS CIIIE.tflOW 

!1Squ1u1n1 up a fn.mt 

Chetk:ing for square 
You can use a try square to 
check that tbcjointsarc 
clamped square. liowever, it 
is better to make sure the 
whole frame is square by 
gauging the diagonals. 
Make two pincbrods(slim 
battens, each planed lO a 
point at one end). Hold the 
pinch rodssidebysideand 
slide them until the points 
nestle in twooppositecor• 
ners orlhe frame (4). 
Holding the pinch rods to-

gether, lifl them out or the 
frame and fit them into the 
oLherdiagonal. lflhe diag• 
onalsare not equaJ, slacken 
theclampsandset them at a 
slight angle tosqueez.e the 
longC$t diagonal. bringing 
the frame back to square 
(5), and then check the 
diagonals again. 

Ul 

Web clamp 
A length of nylon webbing 
I in (25mm) wide is wound 
around a workpiece and 
pulled taut by a mchet 
mechanism. The web 
appliesequaf pressure to the 
four corners of a mitered 
frame and can be used to 
clamp a stool or chair with 
turned legs-a difficult job 
with bar clamps. Tighten 
up theclamp by turning 
the small ratchet nut with 
a wrench or screwdriver. 
Wait until the glue has stt, 
then release the t.ension by 
pressing the lever, 

M.ittrdamp 
A miter clamp holds indivi­
dual mitered joints while 
glue seu. Jnsert any re• 
inforcing nails or screws 
before releasing the clamp. 
Larger miter clamps have 
jawcapacitiesof4jin(l 12mm). 
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U<l"I .... """'" 
Oamp a lipping onto 
acuM:ldedgcwilh 
thdC spc,cia.l-purpo5e 
C<lamps. 

SMAll a.AMPS 

C-dul, 
A mo~I u~ful and ,,er~ule 
addllion to a workshop, the 
C-clamp ii. u-.cd for all 
kmdsof glumgprocedures 
and to hold work firmly on 
the bench C'-<:lampsare 
made w11h J3" capac1t1es 
ranging from II to 12in 
(28 to 300mm). 

Loog-reach C-clamp 
This 1sa C-cJamp with a 
throa1 dep1h approximately 
double that of the standard 
clamp, for usev.henwork 
needs to be clamped "di in 
from the edge 

f:.tg,<lamp 
TbJS special-purpose 
C-clamp 1s fordampmg 
ltppangs onto board5 Edge 
clamps are especially u,eful 
on a cuf\•ed edge, v. h1ch is 
difficult to clamp with a b.-tr 
clamp With the edge sere" 
retracted. they can be used 
~ normal C-clamps. 

Fa.,1-action damp 
Thh b a shor1 \Cn)1on of the 
fast-ac11on bar clamp and 
per-fonns the s.ame funcuon 
as a C-<:l.:lmp, but can be 
clamped onto the work very 
quick.I) U!it.:fol ...,hcn 1hc 
glue is drying rapidly 

(amcwnp 
Thecamclampisa fa1;1-
.ac11on light\lre1ght clamp 
v.-1thwoodcnJJWS H,wing 
shd the mo,·abk-Ja" up to 
1he v.ork, clamping force 1s 

applied by cocking the cam 
lever. Each jay,. isc.otk-hned 
lOprOtCCI 1he~ork. 

Haodscrt¥i 
Handscrews arc rarely found 
m work.shops Lhesedays. 
despite theLr unique fo,11ure 
orja\losthatcan bcclosc..-d 
a1 a ,anetyofanglesto 
clamp tapered or irregularly 
~baped workpieces. 

Edgtd•mp 
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USING SMALL CLAMPS 

Using a C~clsmp 
Spin the lhreaded screw 
between fingers and thumb 
until the circular "shoe .. 
cont.acts the work., then 
apply pressure by screw-
ing up the tommy bar or 
Lhumbscrew. As the shoe is 
attached with a ball joint it 
automatically adjusts to 
accommodate angled work. 
Use a softening block to 
protect the work as the edge 
orthes.hoedents lhewood 
vcrye11sily. 

Adju!,dn&aC-C'WD.p 
Sp,nthe'tctt1l'todc«tbe}IWJ. 
then lighlto with the tommy bar 

Using a handscrew 
To adjust the clamp, hold 
a handle in each hand and 
rotate the tool to open or 
close the jaws. Shp the 
clamp onto tbc work, then 
tighten both screws to apply 
pressure. Bemg made of 
wood, lhe jaws are less likely 
to bruise the work. but take 
the precaution of sandwich­
ing paper between them and 
the wood to mak.esure that 
the tool is not accidentally 
glued in place. 

Adjll§'.ting I ha.lldsttt" 
Route the tool to open or c:.I0$1C 

tbcJBWS. 
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CHAPTER FOUR. 
r. 

P O W E R Notmanyyears 
ago mosr home 

workshops were equipped ,vitlr /irtle more rliau II si11glc­
speed, 11011-reversi11g e/earic drill, a heavy, u11derpowered circular 
sau,, a11d perhaps a lou•-speed, u1twieldy, straiglit-li11e sa11der. These 
roofs co,1/d be made to work after a fasltion, but modern des,gtts t101v 

make the early ones seem primitive. Today's power tools are far more 
advanced "' both ted111ology and concept. 1\1odern power tools lta~e 
ligluweiglu i11sulared bodies. They are better des,gned a11d more 
powerful t/ra11 their predecessors, a11d most of rlrem can be bench­
mou11red to create what is in effect a serviceable mimatl<re mad1i11e 
shop. A1101her i111porta11t developmwt /,as bee11 the i11vmtio11 of 

ba11ery-pou1ered _cordless tools. T o o L s 
As yer rhe barrenes do 1101 store 
sufficient electricity to drive powerf,1/ motors for lo11g periods. But they 
are adequate for less demanding work, such as drilllng and i11srrtiug 
scre1vs, and cordless roofs are quiet, efficie11t and comfortable to use . 
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1ll•ll7 

• Motorsiu 
Ma.nuf actuttrs BOm'WI y 
spociry lhtdrill's motor 
as havins a pc:,~~r input 
ohomaftyWllllll. A ,00 
to600W drillcapableor 
ptodudngabout 1200 
rpm is wit.able for 
~work 

POWER DRILLS 
T. ,e /Is somew ,ere 
i ti.saccurme. 

ELECTRIC DRILLS 

When ch(>()sing an eltetric 
drill. look/or features 1hat 
gfre you 11,e mosl tffeufrt 
tool/or a reasonable prlu. 
Thtort 1 lea/I y. 1.00/.s mode 
primarily for the pro/es.ttonal 
may do jobs/aster and the,r 
can nm/or long periods M-ith• 
out nolieeablt reduction m 
performance-but in realit.r 
many pro/tssfonalsa,~ qw1r 
smisfied with good-qualisy 
tools built tomut the 
requiumen1sof1he 
di.r«rningamateur. 

R.e,·erse action 
Many Pov.'Crdrills have a 
switch tbatcbanges the 
direction ofrotatioo in 
order to remove screws. 

Ekttricttrm 

If you treat pow~r tool.s tt.ith respect and handle them 
coufullf, you should ne,·er ho~t> an occident. A /14,·ays 
follow these basic sa/tl)' proced11res. n<> matter" har 1001 
you are using. 

tlAIJ-t,l(TAI. IOOY 

HAMMEUCT10N SlffltM 

Chuck capacity 
The drill bit is held in place 
bya chuck. Mos;tchucks are 

• Do not we.tr loosccloth1n.gor je\.\elry that could gel operated by a toothed key 
caught 1n the moving pans of a tool. Tic back loose hair. 1hatopensandcloses three 

• Wear protecuveeye shield) whenever you are doing sclf-centeringjawsdesigncd 
work that could Lhrowupdcbns togriplhesha.nkofthc bit. 

• Nc.,crcarry a power tool by 1tscord or use the cord The "chuck capacity" 
to pull the pJug out of a socket. describes the maximum size 

• Check the cord and plug regularly for "'e.ar or damage. of shank the chuck: will 
• Unplugp0wer tools when not 1n use and before making aooeptandcorrespondsto 

adjuslments or chanwng accessories and attachments. the maximum diameter of 
• Keep children away from areas where power rnolsarc the bole the drill is capable 

in use. Lock loolsawaywhen )'OU ha'\•e finished work. of boring in steel. The same 
• Alwc1ysclampwork secun::ly. drill will boreholes two or 
• Do not u,;epower1ools in the min or1n very damp three times larger in wood. 

condilions. This is achieved by using 
• Keep handles and grips dry and grease~free. large woodworking bits with 
• Don't throw used batteries from cordless tools into reduocd shanks. Most drills 

water or a fire, a.,; they are likely to explode. have a chuck capacity between 
L------------------' ¼and tin(6 and 13mm). 

124 

re1•erse its 
cords, altlrou I, 

Tdggulock 
A s.malJ buuon on lhe 
handle of the drill is pushed 
in lO lock the trigger for 
continuous running. 
Squeezing Lhe tria&er 
releases the lock. 

CMUCl KIY 
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Speed selection 
You will find 1hat vourdrill 
performs a panic~lar 
function best at a particular 
speed. There are several 
sy,iems for controlling and 
selectingspced. Some basic 
dnlls have from two lo four 
fixed speeds selected by 
means ora swilch. Other$ 
have a two-speed trigger 
coouol-aslowspeed being 
achieved by depressing the 
,riggerpar1wayand full 
speed by depressing it com­
pletely. The !rigger can be 
Jocked in either position. 

More and more drills now 
have variable-speed trigger 
control. With this type of 
control, the speed varies 
from iero to maximum 
according to the amount of 
pressure applied to the 
trigger. On some drills the 
movement of the: trigger can 
be limited by selecting an 
optimum speed with a built­
in diaJ. This is a useful 
feature for inserting wood 
screws, which is best done 
at a slow. contro!Jed speed. 

Nowadays very few drills 
are fitt.cd with gears as a 
means of controlhng the 
speed- most are controlled 
electronically. The best 
elecuonic spocd~ntrol 
systems maintain the 
selected speed even when 
load is applied to lhc drill 
bit. and internal torque 
compensators prevent the 
motor from being damaged 
if the bit jams in Lhework. 

DriJI manufacturers 
recommend a range of 
speeds at which their tools 
will perfonn best, but as a 
general guide, select a slow 
speed for masonry or me Lal 
and a fast speed for wood. 

Fast~accion ch.uc.k.s 
Some top-of-the-line 
professional drills are fitted 
with fast-action c-huc-ks that 
need no key. Instead, when 
tbechuct is pulled back it 
opens automatically and 
special bits with grooved 
shanks are insen.ed; then 
when the chuck is released. 
it grips the bit Bits for this 
type of drill are made in a 
range of sizes, all with the 
same shank size. The chuck 
takes an adaptor when used 
with ordinary drill bits. 

Hammer ac11on 
AlLhough never used for 
woodworlcing. it makes 
sense to buy a drill fitted 
with a hammer action so 
that you can bore boles in 
brick, stone and concrete. 
Opernted by a switch, either 
before or during drilling, 
the hammer action delivers 
several hundred blows per 
second behind the drill bil to 
break. up masonry as work 
progresses. h isesscntiaJ to 
use special percussion drill 
bits, and, to make sure they 
are held firmly in the chuck, 
each jaw should be tightened 
individuaHy. 

Electrical insulation 
Theall-plaStic body of a 
powcrdrilJ protects the user 
from electric •hock should a 
faull occur within Lhe 1001. 
This is known as "double 
insulation ... Wbcn a tool is 
described as having .. full 
insulation," not only arc 
you protected but the motor 
is safe from damage even if 
you inadvertently drill into 
an clc.ctric cable. 

CoUarsizt 
A drill that has an inter• 
national-standard 43mm 
diameter collar directly 
behind the chuck will fit 
accessories or attachments 
made by other manufac. 
turcrssubscribing to the 
same system (sec drill stand 
onp. 127). Tbisgiveoyou 
the option to buy cheaper or 
betlCr-quality equipment 
than that made by the drill's 
manufacturer. 

Secondary ba.ndle 
Most drills can befitted 
with an additional handle 
that either damps onto the 
collar or screws into the 
body. Some secondary 
handles bavean integral stop 
that comes to tt$l against the 
work when the drill bit bas 
reached the required depth 
and some serve as storage 
space for spare drill bits. 

CORDLESS DRILLS 

Within 1heir fimi1s. cordless drillsarttxctllent tools. They 
art ligh1wt;gh1 • .siftnt•rwrning and com'tnitnl. doing away 
with 1h~ nud for a Jong ex1tn.sion cord in order to reach a 
worksite far awarfrom an tlectricol outlet. 

Most cordless drills hove a chuck capacity or jin (10mm) 
but arc not really suit.able for drilling holes larger than (&in 
(8mm) in metal. alLhough Lh<:y will dnll holes up to jin 
(12mm) in diameter in wood. Theywdl also drill masonry. 
provided the bil 1s sharp and of good qualjty. 
There are both fixed-speed and variable.speed models; 

aJI models are fined with reverse actfon for use as powered 
screwdrivers. Because cordless drills generate less torque 
than 12().voh drills. even the fixed.speed models arc easier to 
control when driving screws. 

To ensure 1hat a cordless drill cannot be operated 
accidentally, especiaJlyduring transit, many have an onioff 
s.aretyswitch. 

Some models are supplied with a waJl•hung swrage rack 
incorporating a charging unit. As long as the tool is replaced 
every evening. it is always fully charged. Other models have 
removable battery packs that plug 1ntoa charger. With 
this method you can always have a spare pack charged and 
ready for use. 

Whatever system you choose. it nonnaUy takes between 3 
and 12 hours to folly recharge a cordless dnll unlC$.$ you 
buy a rapid charger, which will complete the job in an hour. 
A drill or battery pack can be recharged several hundred 
times before it needs replacing. 

Long exposure to heat or storing a seldom•uscd tool in 
freezing conditions can ruin a cordless drilJ. 

CHUO( 

Co«Dtssdrill 

Wlll•bllft& diar&int Uilll 
This type: or c.otdkudrill is r«harged by 
pl11eu::ig it m II waJl.huna,ioraFunit. 
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Clamp a small spuit kvd 
to the dnll oolbt to help 
you drill square 10 the 
•'Ork.Forbonzonlal 
drilbQJ, keep 1hc bubble 
centered between I be 
bnes.; for \'Crti<:al dnll• 
i:Qg. CC-Ill« 1t IO the s)a.ss 
c:ndo(thcspmtkwl 

DRILL BITS AND ACCESSORIES 

As a .,,,,wdworker J'Ou will need a complete Mt of twist drills up 
I(} j;11 ( /Jmm) in diameurr, but ii is probablybes11obuy 
redutedaShmrk and olhtr larger wood-boring bits as the nttd 
arises. Accessories merely extend tht usefu/Nss of a pok-er 
drill and are not considered eJ.sential M..'Orkshopequipmtnt. 
Ont exception is a l'trlical drill stand, "'hich- unless you 
htne a drill press- is ntt~sary for dri/Ung accurauly and 
square 101hefaceof 1h, ~-ark. 

T~lstdrills 
Allhouah 1wis1 drills are designed for metalwork, they are 
also good general-purpose wood-boring bits. Carbon•sieel 
bitSarc perfectly adequate for wood\\-ork, but since you 
\\,ill almost c:ertaiolywant to drill metaJ at some time, it is 
worth investing in ,he more expensive high-spccd-s:tccl bits. 
Tu;stdrills rrom t to lin (13 to 25mm) in diamelcr arc made 
with reduced shanks lo fit standard poYr-er-drillchuck.s. 
Keep twist drills sharp, and berore you use them. piek out 

any wood dust thal has become packed inlo the ftutes. 
Twistdrillsarenoteasylocenter. With hardwoods, il pays 

to mark the center of the bole first, using a metalworking 
center punch. Toa-..oid splintering the wood, take the 
pressure off'the drill as the bit emerges from the far side of the 
work. Altematively,clampa piece of scrap wood to the 
back face. 

Brad-poinl bits 
The brad-point bit is a twist drill with a center point LO prevent 
it from wandering off tine and two spun that cut a clean-edged 
hole. 

Sp•debits 
These are relatively cheap bits for drilling large holes, from 
¼ to l½in (610 38mm). The long lead point makes for very 
positive location at the center of the hole.even when drilling 
at asbaJlowangle to the face or the work. 

Forstner bits 
These are superior-quality drill bits that leavcexception­
allyclean, flat-bonomed holes. They are available up to 
2in (50mm) in diameter. A Forstner bit will not he deflected 
by knots or wood grain, and will bore overlapping boles and 
boles that run out to the edge of the work withoutdiff'iculty. 

Countersink hies 
A countersink bit makes a tapered recess to accept 1he 
countenunk head or a wood screw. Drill the pilot and clear­
ance boles first toceoterthepointorthecountersink bit, 
tl1en run the drill au fast speed for a clean finish. 

Drill -and-coun te.nink bits 
This type orbil dri11s a pilot hole. shank-clearance hole and 
countersink in one operation. The rangeorsi.zcs available 
matches the most common wood screws. 

Orill-and-counterbore bi Li 
These perf'orm lik.edrill•and•countcrsink bits but in 
addition drill a neat oounterbored hole lhalcan be filled 
with a wooden plug t.o bide Lhc screw head. 

Plogcuttcn 
Driving a plug cutler into the side grain or wood cuts a 
cylindrical plug of wood to match exactly lhe hole ten by a 
drill-and•counterbore bil. Cut plugs from wood Lhal 
closely matches lhecolor and grain pauem of the work. 

.,. " 
..,, 

•• '#''' 
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Masonry bits 
Masonry bitsarcslccl twist 
drills with brazed tungsten­
carbide tips that are designed 
to bore into brick. stone 
or coocret.e. 

Ptrcussion bits 
These are masonry bits 
with sbottcrproof Lips 
designed to withstand the 
vibration produocd by a 
hammer-action power drill. 

Holesa1-•.-s 
A holesawisacyhndncal­
shape<I sawbtadc held in a 
plastic or metal backing 
plate that is clamped toa 
twist drill passing through 
its center. Hole saws are 
sold in sets ranging from I 
10 3jin (2S to 89mm) in 
diameter. 

Secure the shank of the bit 
in the chuck. The saw blade 
spins much faster than the 
bit, so select a slower speed 
than you would normalJy 
use for drilling into wood 
and reed the blade into the 
workatasteadyrate. 

Scre~d.rh·er bits 
Flat t.ipsand all patterns of 
cross-head tips are available 
as screwdriver bits for power 
drills. It is p<>ssible to dri"e 
screws into wood without 
having lO drill pilot and 
clearance holes, but it often 
helps to drill a pilot hole to 
ensure that the screw does 
not wander off line and the 
wood doesn'1spli1. 

When inserting or extract­
ing a screw, select the 
slowest speed and maintain 
pressure on the dnll the 
whole time to pre,·ent the bit 
from jumping out of the slot. 

SHLUMED ORM CAIU 

Flexible drin 
A fle:(lbfc drive enables the 
user to work with drill bits 
and rotary files or rasps m 
area.s that would be in­
a~iblc with a fuH-s.ize 
drill. It consisls ora drive 
cable shca1hed in a flexible 
ca.sing. wi1h a spindle at one 
end and a small chuck wnh a 
short pen-hold grip al the 
other. The spindle end fits 
into the chuck of a standard 
power drill, which ideally 
should be damped ma 
bench stand Flexible drives 
have chuck capacities or¼ 
101iin(6108mm). 

Rou.ryrasps 
Coarse roll.')' na.sps 6ned in 

the ftn.ible-dm-echuct are 
ideal (or complicated shaping. 

DoweUngjig 
A dowelmgjig 1sa device 
that guides a drill bit 
square and true, and pro­
vides a means or repeating 
hole-spacing m the two 
components of a dowel 
joint. Choose a jig that is 
sturdy. well-made and 
capable of J•gg,ngsoild­
wood rails and wide boards 
for cabinetmaking. One 
suchjighasafuu,d head 
or fence from which all 
measurements are taken, 
joined by two steel rods 10 a 
sliding fcn<."C that clamps 
the device to the work. 
Adjustable drill-bi I guides 
are clamped to the rods to 
place the dowel holes in the 
required Positions. 

Very wide boards can be 
doweled byusing1hcjig 
with the end fences 
~moved. Hol<I the s.idc 
f en-ces of the drill-bit 
guides against the work 
and space holes accur­
aiely along 1he board by 
le><;king the first guide over 
the last-dnlled hole with a 
dowel peg. 

Verl-ical drill stand 
A ,·erticaJ stand converts a 
portable power drill into a 
serviceable dnJI press. 
Pulling down on the feed 
lever lowers the drill bit into 
thework. lfthestand is 
fined with a return spring. 
the drill is Ii fled au10-
ma1ically lO its initial 
position when you release 
the feed lever. 

Make sure the stand you 
choose has a sturdy. rigid 
column and a pos1t1,·e clamp 
10 hold the drill itself. It 
should also have a wide. 
heavy base lhaican be 
bolted 10 a bench. Slots in 
the base enable you to anach 
small vises 10 ii 10 hold 
metal components for drill­
ing, but you-can also use the 
slots for bolting a home• 
made wooden fence to the 
base. whi-ch will help you to 
position the work directly 
below 1hc drill bi 1. 

A depth gauge on the stand 
limits the travel of the drill 
when you wa.nt a stopped 
hole. When drilling right 
through the work, place a 
piece or chipboard or ply­
wood under it to prevent 
splintering on the underside 
of1hcwood. 
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V ertitaJ drill staDCI 

Oo•tUnc • born! 
Remo\~ the rod (cnct'S 
todnll bolesio the 
td~or1widcboa.rd. 
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SEE ALSO 
Cwve-cunl11uws 
w.ty 1 Jipiawdti 
PcrNtred scroll .... 
o...ico11ecw, 

•MotM,wbe 

m 
130.111 

171-180 
114 

Nearly a1J elcctnc 
JIIJI."" have JSOW 
motors c.pable of a top 
$peed or about 3000 
,trot es per minute Tb,c 
more pollo--crfulmotorsor 
pro(esaoM.l• n.11~ SlM 
m:d«ip,c:d to cope with 
aitting thick steel ratbtr 
lb.an to ptodU0C a rastct 
ruolteratc. 

JIGSAWS 
1 ya ,•ersati e 
I II SSCUI 

curve cuts is its r 

ELECTRIC JIGSAWS 

In tht paJt,Jigsaws had a f)()()r reputau'on among serious 
w<JOJ'k-orknr bectlUSe the narrow blafks tended to wander off 
line and to bend, whichnuuk it virtually impossible to make an 
accurare, squaunn. Bur Mrell•dtJignedjlgsaws now ha•~ 
prec~ly balanced electric mo1ors and plunger mechanisms 

Orbital action 
A basic.jigsaw moves the 
blade straight up and down. 
Saws with orbital action cut 
faslcr by advancing the 
blade into the work on the 
upstroke, and mini min: 
wear on the sawteelh and 
clear the kcrf aL lhe same 
time by mo""'$ lhe blade 
backward on lhe down­
stroke. The degree of oscil­
lation is sometimes adjust· 
able to select lhe best­
possible action to suit the 
material beingcu1. On maxi• 
mum advance, the blade 
cuts easily and quickly 
through sofiwoods. Orbital 
action is gradually reduced 
for thick sections of soft. 
wood and hardwoods.chip­
board and son metals; and 
finally to zero movement for 
steel and Lhin sheel materials 

1h01 prodi,c, my /111/, vibra1/on. As long as 1ht blatk l.s sharp, 
1his I)'~ of saw is comfor1able 10 u.u>, rela1i•~ly qui~, and a let 
easitr to control. A basic nt>-frillsjlgsawi.rperftttlyadequatt 
for wo(xh:ork, bu, i/}Y>M art prtpartd to paymort, you can 
ha~ a more r-ersotile machine. 

"""'" 

TIIGGlA·UXX IIJT1tll'i! 

....... 

t.Jecuj,c jigsa• 
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Follcm the ha.sic safety pro· 
ctduresfor p<>Mer l0<>/J 
alrl'ud;rdeJaihed, but ,ak~ 
ex1ra rare wi1h apgsaw. 

• Check that the intended 
path of the bladci>clear 
below Lhe "-Ork. 

• Make sure thecord trails 
behind the tool. never in 
front of the blade. 

• Uscsharpbladesool} 
Dull blades have to be 
forced through the .,ork 

• l\e\·cr curl your fingeK 
around 1hc workpiece near 
the line of cut. 

• Rclie\e the pre\:,urc on the 
saw as you arc about to 
finish a cut toavo1d 
sudden aCCC!'lcration as the 
blade lea\'CS the k.crf 

• Sw11ch olf1he sav. and 
"-all until the blade: has 
completel)' stopped mov• 
ing before )·Ou put it do\\ n 

Oepthof cul 
The average jigsaw will cut 
softwoods and hardwoods 
up to 2in(50mm) Lhick. It 
will also cut nonferrous 
metals upto tin(l2mm) 
and steel up 10 rin (3mm) 
thick.. Professional•range 
tools handle only slightly 
thick.er wood. but they arc 
able IOCUt through fin 
(20mm) aluminum and tin 
(IOmm)steel. 

Ous1collec:tion 
On many jigsaws a jct of air 
from behind the blade clears 
the sawdust from the cutting 
line. This system is sufficient 
for most woodworking 
applications; if you arc 
working for prolonged 
periods or on woods with 
toxic dust. buy a jigsaw with 
a dust-collecting facility. 
This isa flexible hose that 
plugs into the back of the 
saw and sucks dust from the 
cutting area into a domestic 
vacuum cleaner. 

Electrical insulation 
Choose a jigsaw with an all• 
plastic casing that insul• 
ates the user from electric 
shock should a fault occur 
within the motor. 

Speed selection 
Single-speed jig .. ws oper­
ate at high speed the whole 
time and are primarily 
woodworking sav•s.. so can­
not be expected to cut metal 
for a prolonged period with­
out overloading the motor. 
Some jigsaws are made 

withdials1oselec1 a parti• 
cular stroke rate. between 
500and 3000strokespcr 
minute, 10 suit the material 
being cut. But on a true 
wriable-Speed jigsaw, the 
stroke rate is controlled by 
the amount of pressure 
apphed 10 the operating 
switch or trigger, although 
this too can be limited by a 
dial selector. 
Generally, top speed is 

reserved forcuuing wood; 
the midrange for plastics or 
son metals, such as 
aJumioum; and the low 
speeds for steel and ceramic 
tiles. But in practice, the 
soundofthesawand the 
ease with which it cuts are 
your best guide to the most 
suitable stroke rate. 
The best saws have built-in 

electronic feedback to 
monitor the stroke raLeand 
ensure that a constant speed 
is maintained within 
reasonable limits when the 
tool is euaing. 
Iryou runajigsawonits 

slowest speed for an appre• 
ciable length oflimc. it may 
overheat so every now and 
then let the saw run free al 
top speed for a couple of 
minutes so the motor can 
cool down. 

Trigger lock 
A buuon on the handle is 
depressed to lock the trigger 
rorcontinuous running. 
This feature reduces tension 
and fatigue when mating 
long, complicated cuts. 

S«olkr jig:sa w 

SCROLLING 

Although, with an appropriately narrow blade, any ji~w 
will cut intricately curved shapes, it is nooes.sary to tum the 
whole saw in thcd1recuon of the cut or adjust the position of 
the work. However, on a sc-roller jigsaw the blade can be 
steered independenlly by a knob mounted on the top of the 
tool; it can also be locked facing forward, backward or 
sideways. When scrolling, care must be taken to keep 
pressure directly behind 1hccu11ingcdge or !he blade will 
distort and break. 

CORDLESS JIGSAWS 

Large cordless jigsaw:-arc 
ava.ilable for the profess,. 
ional work.site. but very few 
manufacmrers make models 
designed for the amateur 
woodworker market. The 
advantages of a saw without 
a trailingelec-trical cord are 
obvious, but a cordless 
jigsaw is rclativelyexpcns.ive 
and is not as powerful asa 
saw operated on electricity. 
I LS depth-cuttjng capacity 
for all materials is about 
half that of an electric 
jigsaw; and, when cutting 
¼in (18mm)chipboard, ii 
will run efficiently for onJy 
15 minutes before it needs 
recharging. Thisisonlya 
minor inconvenience if you 
keep a spare banery pack 
fully charged. 

Make sure any cordless jig• 
~w you buy has a safety 
lock that prevents it from 
being switched on 
accidentally. 

SpUn1er t0nttol 
As the blade cuts on the 
upstroke, it tends to Jin 
splinters on both sides of the 
kerf on I.he upper surface of 
the work., Consequently, it 
is important to cut with the 
"good" surface face down 
unless your jig.saw supports 
thewoodas1t1scut Th1sis 
achieved on some models by 
sliding the shoe or baseplate 
backward until t..he blade 
fits into a narrow slot in the 
metal. Other models are 
supplied with a plastic insert 
that fills the space around 
the blade. 

l-1 ptt.-,mt,,: 11pli111tffln1 

129 

Page 128 of 304 EP Family Exhibit 2008



s.p-, the ww1: 82 
Seietybps 124.129 
J;asawi iff.lZ9 

• C11ttir1g meoJ 
Cutua1sh«1 metal, 
evei, ifit1s lluo.1sa slow 
pro,oeu,. aod you should 
DOI be tempted 10 forot 
the saw to i.DCrCaSt the 
spccdofcu1 Runa1hin 
film of oil or IW'Jlit:tltine 
ahead of the bl~c 
au h.1bntan1 Wear 
safctygbue,andar 
prottetort 

♦ C■Hina: plastic b.minlltt:s 
To red uoc tbc chipping 
olpluoc-la.nunatcd 
chipboard, 61 a lam­
i:11atc-<-un1n,g blade w11h 
n:wned lttlh. Altema• 
ll\-ely. use a line met1.I• 
cutting bbdr- bu1 turn 
the boa.rd O\'tt and 
sandwich 11 bclV.-'ttl'l lWO 

sbceuofhardboard 

JIGSAW BLADES 

All Jigsaws are designed/or tasJ' blade rtplaumenl, primarily 
Meo.use the blades are ne~r resharpened but art r,pfaced as 
soon as they become dull or ore broken. fn addaion, difftrm, 
blades are a\•ai/a/Jle for cutting a varit>ty of materials. and 
woodworking blades art made Kith s~cific 100th c0nfigura• 
lions for a finer. f as,u or tleanu cut. 

All hough manufacwrers describe their blades in different 
ways. a basic understQl'lding of 1heir co,u1ruclion and sper:ifi· 
ca1ionswil/ e,uJble fOU toJeler:t the appropriate blade/or a 
particular job. 

Blade lengl.h 
This describes the length of thccuttingor toothed sccuon of 
the blade. It varies from 2 l04in (SO to 100mm). Sinoe you 
will usually be using lhe top halfofthe blade only, blade 
length isn't imponant for most purposes• but when you 
want lOCUl thick wood,ehoosca blade length i toiin(l 5 
10 18mm)longer than the maximum thickness of the wood. 

Size of teeth 
Some manufacturers specify tooth size by the number of 
teeth that fit into a I in length of blade; others use the 
engineering term "pitch.·· which describes the gap between 
two teeth, measured from poinl lo point in miJlimeters. 
Thus a blade can be described as having 10 teeth perioch 
(TPl)or a pitch of2.5mm. 

As a rough guide. the smalJcr the teeth, the finer the cut; 
and as 100th size increases, so does the speed at which 1he 
blade will cut. 

&tortoolh 
The slot cut bya sawbladc is known as the ··kerf.'' lfa blade 
cut a kcrf equal to its own thickness. it wouJd most prob­
ably break due to the strain ,mposed on it by 100 much 
friction. Consequently. blades a redesigned to cut a slightly 
wider kerfsoas 10 provide a minimum clearance. This is 
achieved by ~uing the teeth in one of the following ways. 

s~ or side u1 AllCma1e tcclh arc bent sideways to right 
and Jen, in the traditional method adopLed for handsaws. 
Ho'w-ever, this can be achieved only with relatively large 
teeth and is reserved for blades designed to cut quickly, 
leaving a rough-edge kerf. 

Ground blad~s To produce a finer cut. this type of blade is 
made with teeth that have no $Cl in the true sense; instead, 
to provide clearance. the blade behind the teeth is ground 
away to a 1hfonersection. Ground blades cut very clean 
kerfs in man-made boards u well as sobd wood. A blade 
that has a slight side set m addition to being Laper ground 
will cut a little faster. 

H:ta.,,· se1 Blades with extremely small teeth are made to cut 
a wider kerfby having a serpentinecuttingedgc. Wavy-set 
blades are designed for cutting metal but arc also useful for 
makinga dean. narrow kcrf in plywood and block board. 

Changing a Jigsaw blade 
Follow the maoufacturcr·s instructions for changing Lhe 
blade. and always make sure the roller guide is5upporting 
lhe blade from behmd. 

USING A JIGSAW 

The reciprocal action of ajigsa"' K"ill se, up vibration m 11te 
'14'0rk uni us it i.t ti amped 100 bench or htld IWM11jinnly on 
SOM horses. This is tspecia/Jy trf.UI of s}wets of thin hardboard 
or p/rwood, which should~ supporttd on both Jfr/es of 1ht line 
of cut by planks rtsling on sowlwrsts. 

freehand sawing 
Rest the front of the shoe on 
the work, with 1hc blade just 
clear of the edge and aligned 
with the line of cut. Switch 
on lhesawand advance the 
blade into the woodjus1 on 
the was1es1deofthe hne. 
Push the saw through the 
work at a steady rate, but 
do not force it. Slow down 
for the last ¼in ( I 2mm)or 
so, supporting the off cut as 
it is severed. 

Cutting pa.rallel 
to an edge 
An adjustable side fence 
filled to the shoe guides the 
sawblade on a path parallel 
10 a straight edge. Mal:e 
sure 1he fence clamp is 
secure and that the fence 
it.self is aligned accurately 
with the blade. If it isn't, 
the blade wilJ not cut true 
and it may bum the work or 
even break. You can extend 
a short fence by screwing a 
longer hardwood strip to it. 
Set the fence by measuring 

.Slllt1111$!; • frffmlnd CUI 

-,r 

from its inner face to the Pttssfentt •.c•i~ thtwork 
blade:or. with the blade 
aligned with the line of cut. 
slide the fence against the 
edge of the work and tighten 
the fence clamp. Switch on 
the saw and advance the 
blade mto 1he work, press­
ing the fence ag.ains11hc 
edge Lhroughout the length 
of the cut. 

Constructing a 
t'emp()rary fence 
When the line of cut is too 
far from an edge to use the 
side fence, run the side of the R■nsltot a.piastgllidthnNI 
i;.hoe against a batten 
clamped 10 the work. 

Cuuing a be,·el 
The shoe on ajigsawcan be 
adjusted to any angle upto 
45 degrees on either side of 
the blade. Slightly slacken 
the shoe-clamping screws. 
tapthcshoe:wilha screw• 
driver handle: to the required 
angle md1ca1cd on the tilt 
gauge. then re1ightcn lhe 
clamps. 

It isdifficull lo guide an Cut• be~d IN•&• ftllt'e 
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Curring uqullfT hok 

~b.king (W'ff (Uts 
Cul Lhe°'WUlt' ,nu, sect1o-n1,r 
a curve i.:s cspc,cUl.11) light 

C.U1 ling II rircle 
ConYCrt the&tdc: reoceinto1 
comp,&$$ ror cu111nI• arck 

angled sav. freehand, so 1f 
possible, use 1he side fence 
orclampaguidebatten 10 
Lhcwork. 

Culling an aperlure 
To cut a round ape nu re in a 
hoard, first dnll a starter 
hole for the blade just inside 
the marked area; then lower 
the blade into the hole. 
switch on thesaw,andcut 
Lhe apenureinone pass. 
To cut a square hole, 

follow the same procedure. 
but cut into each comer and 
back off aboul I in (25mm), 
Lhen make a curved cut 10 
bring 1he blade in line with 
the next side of the hole. 
Finally, remove thetri• 
angular waste left in each 
corner by sawing back an the 
opposite direction. 

Making a plunge cut 
In.stead of drilling a starter 
hole, you can plungc•cut 
with a11gs.aw10 begm lOCUI 
an aperture. Tip the saw 
onto the curved front edge 
of the shoe with the blade 
clear of the work; then 
switch on lhe saw and pivot 
iton the shoe.gradually 
lowering the blade imo 1he 
wood until the tool is upright 
and the shoe is flat on the 
work, Always make a plunge 
cul in lhe wa..:;le, not too 
close to the line of cut. 

Making cuned tuts 
Very tight bend.:;should be 
cul with a scrolling blade. 
bul sweeping curves can be 
cut freehand with virtualJy 
anyblademtheranae lfa 
blade begins to strain on a 
tight bend, makesira,ght 
cuts in the waste up to the 
line of cul first. This causes 
lhewaste todropout in 
sections as the cut proceeds, 
which gives greater clear• 
ance for1he blade. 
To cut a perfectly circular 

hole or disc.convert the side 
fence into a compass by 
attaching to Ha "point" 
s.upplied as part oflhe 
accessory. Press the point 
into the center of the circle 
and pi\'Ot the running saw 
arou1\d il. 
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JIGSAW BLADES FOR WOODWORK 
TOOTH SfZF./ S£1' 
PITCH 

Ju1(7Smm) 3TPI/Jm,m Sldc:$Ct 

21n(50mm) 20TPlfl.2mm 

USE 

Hard and softwood upto2tin 
(60mm) th,ct. Especially good for 
rippingwiththtgr11n Roughcu1 

Asabo\'C, but with a dean cut. 

H.attlwood, sofiwood and man• 
made boards up to 2½i.n(60mm) 
tluct, V«yclCl.l'ICUt. 

Man-made *tds up to I lm 
(30mm)1hick Veryfinc:cut 

F0t cutt,n,a &.1,ti1 curve:s I.D wood 
and msn-cnack boards up LO fin 
(20rnm)thick. 

~rsed tttth lOCUI 01'1 tht 
downstrokc:. For plastic-Laminated 
boards. 

Tunpec:o+Qrbtde-uppcd tttth. 
espec:ially good ro, c,opu1g ,. .. th the: 
hip Jlue c,ontc:nt ol chipboard 

Half-round. fbit and triangular 
fiks. For wood and man-made 
bootds. 

Noofc:nousmt"lals up to jin 
(IOmm)tbick. Vttyclea.ncu1. 

H,gb-spced-stcd blad~, for mild 
sicel upto¼in(6mm)and 
oonfc:rrous mtlals up10 ii.n (»nm) 
lhi<:k 

Higb.ispttd-stttl bladt, for mild 
suet and Mnfrrrous rnriab up to 
1~in(I.Smm)thic:k. 

USE 

Tunptc:o--carbldc: ooatcd for 
fibctpUS and cc:ranuc tdCJ.. 

SoR rubb<r, cork,eardbo<rd, 
carpet a od pl1.$t!CS, 
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SEfAISO 
S.MfYlips 1!4 
Ci'all••taWba.ln 114 
u, .... 
cifClll•uw 134-115 
W•kUttrl ISl-153 
f,"saw1 116-m 
AMial·ll'IIIAW1 114-165 
0.1-t 1»1""11rs 214 

• Motorsi.u 
Al OM lll'ould expect. 
lhc sittoflhemoc.or 
1nc~10 
proportioo to Ult 
dwncicroftbc bladc­
oot to produce molt 
•reed but to provide 
mo~ torque 10 o,~r• 
c:omc1hee111r11 k,~niac 
appbcd to .a large blade 
aa ii cuts ils ,...,,. through 
the wood AsaFocral 
rule, the largrr tht 
motor for a gi,"Co 
duuncttt u(hbde. 1he 
bt1ttr thr pctformanot 
ofthcsaw. 

CIRCUURSAWS 

A woodworker rurns 10 a 
cirru/ar W••• Mcau.ce he or 
.the w,mt.r to be obit to rip 
and ('f'CJSSCIII hardwoods. 
wftttvxxis and man-made 
boardJ safely and con,.,. 
nient/y /.,Qng a standby of 
rarpemtrs and c-onsmu:1ion 
worl.:t·rs becau:ce of its light 
M·e,ghr and portahilil)', tht 
rirc-ular saw aatprs o ~'llrltt.r 
of bla<k typ,, for fa.>1. mugh 
cutting or for finished »-Ork. 
In addition, u number of 
tooth/en abrasfre discs art 
a•,ailahlt> for cuuing !.h~e, 
mttal. s/one and ceramics. A 
<:irr11/ar saw capable of more 
than your prei~nt requirt· 
menu isa Mi'tf' im-ewm~nt. 
e.tpedalf,· if there i.s a chanfe 
you will "M'<lnt to con,-rn it 
into a tuble .iaw by boltlng it 
IQ an appropriate accessory· 
orworkc·mtt•r(.f-t-cp. 151). 

CIRCULAR SAWS 
able to work 

. 
i 
~ 

• 

Clf('ularN• 

f .. J~aOTS---'--._,..-'--t 

Oil IN{ SIGHT 

sou NJ,rt 

CUlTING DEPTH OF TYPICAL BLADES 

BJaded.iameter Cultingdeplh 

4tio ( II 2mm) l¼in(32mm) 

5fin(l37mm) lfin(44mm) 

6½in(l62mm) 2lin(54mm) 

7¼in(181mm) 2im(59mm) -
8¼in (206mm) 2iin (72mm) 

I Oio (250mm) )¾m(95mm) 
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___ ,...,. 

Dusi wllection 
A grcatdealof\tlwdusl i$ 

produced by a powerful 
circular saw. It makes lhc 
workshop floor slippery. 
it's uncomfortable when it 
gets caught in your cloth• 
ing and dust-laden air is 
unhealthy as well as u.o• 
pl,easant. Saws fitted wilh an 
exhaust port in the upper 
guard throwthesawdus.t 
sideways. Youcaneither 
collect thedus1 in a bag 
plugged in10 lhe port or 
ms.en a nozzle connected to 
a v-.1cuwndeaner. 
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Tilling blade 
By loosening a clamp, the 
body and blade of the saw 
can be tilted to any angle up 
to4Sdegrccs. The angle can 
be read on a quadrant scale. 
but it is worth measuring the 
angle on a Lrial cut if the 
bevel must be exact. The 
maximumcumngdepthof 
the saw is m:luccd when the 
blade is angled. 

Safety lock 
To prevent the saw from 
beingsWltched on accident­
ally, some are fined with a 
safety-lock button, which 
must bcdepres:scd with the 
thumb before the trigger can 
be operated. Circular saws 
are not fined with trigger­
lock bullons for continuous 
running. but manufacturers 
of table-saw attachments 
supply clamps or straps to 
hold the trigger down. 

Guards 
The upper pan of the blade 
is enclosed bya fixed guard. 
As the saw advanocs into the 
work. the pivoting lower 
guard is pushed back by lhe 
edge of the wood to reveaJ 
the blade. When the blade 
clears the work, lhc spring~ 
loaded guard soaps back to 
enclose it again. serore 
using a circular saw. make 
sure the pivotingguard 
opera1essmoothly. 

Ao ti locking clutch 
Clamping flanges on each 
side of the blade acl as an 
an1ilockmgclu1ch. Should 
lhe blade jam suddenly, they 
allow it to slip. protecting 
lhe drive mechanism from 
damage. 

Electrical insulalion 
An all•plastic body enclos­
ing the molOr protects the 
user from electric shock. 

Handles 
A c.omfortable ergonomic 
grip and a secondary handle 
near the toe of the tool give 
you positive and safe control 
over the saw. 

Deplhof cut 
A I though a circular saw is 
ofleo designated by the 
diameter of its blade, this is 
not a clear guide to its 
actuaJcuningcapacity. The 
table on lM facing page 
gives the cutting dep1h or a 
typ1caJ range of circular• 
saw blades. At the very 
leao;L, most woodworkers 
need a saw that will cut 
wood 2in (50mm) !hick. 
Al the upper end of the 
range, the size and weight of 
the tool becomeconsidera­
tions. A 10in(250mrn)saw, 
foruample. is heavy and 
tiring to use: for prolonged 
periods. On the 0Lher hand, 
when it i.s mounted in a 
workoenter. its weight isno 
longer a disadvantage. 

Adjusting the depth or cut 
You can ad Just the depth or 
cut by raismgor lowering 
the bodyofthesawin rela­
tion to the sole plate. A scale 
may be provided for reading 
the depth or cut, but many 
woodworkers prefer to use 
the work itself as a guide. 
With the pivoungguard 
raised, lay the.sole plate on 
the work w~th the blade 
resting against the edge(I). 
Release the depth-adjusting 
clamp and raise or lower the 
blade unul it projec~ aboul 
jin (3mm) below the work. 
then tighten the clamp. 
To cut partially through a 

piecc:ofwood. mark Lhe 
deplh on the side of the work 
and adjust the blade to 
coincide v.~th il (2). 

£1e11 a vna/1 cm:ular .Jaw i.t 
rapableofmjlu;tmg Jenou.s 
injury. H<JM e•er. accidents 
rare it happ,n if 5afery pro­
cedurts are Hrlcthohsened. 
FolloM the basil' ri.d,•s 1hat 
apply ro all po'l'ter tQQ/s, bu, 
heefpeoal(v cau/ul "';1ha 
cinular .w~ andne•·er /}€ 
t~mptf'd to bend 1ht ru/e.t 

• Before sa1wing. ched, lhc 
wood for nads, v.-h1ch ,...dJ 
dull or damage lhe blade. 
and for loose knots. \\-h1ch 
could bedislodged and 
thrown into the air 

• Don't rel) on ~witching 
off Lh!! saw at the socket 
before changing or adJuSt• 
i.nga blade aJ"'a>·, 
unplug the tool first. 

• L'sconlysharpbladesand 
always replace a cracked 
or t,en1 one 

• 1'.cvcr be tempted 10 
remo"e the ri•,ing knife 
if one: is fitted 

• Never tape or wedge the 
pl\-Olingguard in the open 
pos1uon. except when it is 
bolled to a table-saw 
attachment v.hereanolhcr 
gu,ud is subsututed. 

• Don'tforcethebladc 
throu~h thcv.ork Ifu 
doe5n't feed smoothly. the 
blade 1s dull and needs to 
be n:pl,1ccd 

• Don't attempt toe.top a 
<pinmng blade by appJy. 
mgs1de pre~,ure 10 it 
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Riving knife or splitter 
As solid wood is ripped 
longitudmally. tensions arc 
released within the ,rain that 
can cause the kerf to close be­
hind the blade. On some saws. 
to preven11he blade from 
jamming in Lhe lcerf, a riving 
knife i..,; mounted dircctJy 
behind the blade. The nving 
knife should be ad Justed to 
within -h 10 ♦in (2 10 3mm) 
o(theblade. Similarly, the 
tip of the knife shoukJ be 
I. loiin(2to3mm)above 
the lowest sawtoolh. 

CORDLESS CIRCULAR SAWS 

In the past fiflten )ears. 
batter} 1~hnolog,) h<h dc­
,clopcd the ,·ordl~> drill 
from an underpowered cun• 
0SH) to an e>~enual part of 
mam contr.a..-:tor~· tool kits. 
Tht circular'""' ha, come a 

long way. too_ Cordl6s ...a"' 
att hghler, more p._1"crful 
and more .. -onwn1ent than 
e,er. A ,.iw \ 8-TCat demands 
for J>O"Cr mean 1ha1 a 
b,mery-powereJ -uw ",II no1 
wor~ i.:ontinuousl) for kill~ 

period>- but nl!'W quu:kly re· 
charging spare batt~ry J'MCh 
are now helping tt."l lt'l.scn 
this problem 

Page 132 of 304 EP Family Exhibit 2008



SEE ALSO 

Wotiutlte11 151-113 
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CIRCULAR-SAW BLADES 

If you wunl 10 r1pfrnce posts or croJScut siding, a rfasona/Jly 
clreapsawbladt will do tht Job; if Y"" y.·ant a cut s1raigh1from 
tht SUK' that uquire\· vu,r li1tlt planing and .sanding.you ha,·e 
to use a top-quality blade. A first-class blade iJ ah.wlutel_r 
e.uentia/ if Jht SOM is 1obemounted in a ":orkctnrtr foraccura1e 
joint Ollling 

The PTFEcoating on a blade reduce.1/riction thus incrtas· 
ing the lift of the blade itself. lessening tht wear on tht sah­
drfre muhanism anddtN'tasing 1/rt risk ofburmng the ';1,'()tk. 

Tungsten-carbide-tipped teeth produce o bt'11tr finish and 
Sta)' sharp IQ times longer than standard sawletth, 

Tht blades shoM n /x>to-· are typical woodw:orking blades. 
Depending on the Ji:r and makt of your rtrcular saw. you can 
a/sQ buy special blades/or culling mnal. plastir and masonry. 

I Potnlcd•I004h bl.Ide 
2 1-mMOOlh blade 
3 R.1p blade 
<ii OuStl•l()()lh blade 
S Cari,..,.L,pJX(i bbdr 

Pointtd•IOOth blade 
A multiple-loothed blade 
suitable for crossc-uning 
5-0hd wood. It leaves a 
reasonabk fini<:h. 

Fine-looth bh:ade 
Fora fine cut in chipboard 
and plasllc-laminated 
boards. It cuts rclativel)' 
slowly. 

Rip blade 
A blade wilh large tung~ten­
carb1de-uppcd teeth ideal 
for ripping softwood: it aJso 
cuts hardwoods and man­
made boards. Having very 
fcwtecth,it does not 
produce a fim-class finish. 

0.istl-looth bladt 
A medium-priced universal 
saw blade suited to ripping 
and crosscutting softwoods. 
hardwoods and man-made 
boards. 

Carbide-tipped 
unhersal blade 
A top-quality uni venal 
sawblade that leaves an 
extremely fine finish when 
crossculting or ripping 
solid wood and all man­
made boards, including 
laminate-faced materials 

Ch3ngings11wblades 
follow the manuracturcr's 
instrucuons for changing a 
sawbladc. and make sure 
you replace it with one 
having the correct boredia• 
meter (the diameter of the 
hole in lhe center). When 
tilted, ensure the teeth at the 
bottom of the blade face 
toward the front of the saw. 
A1ways ha,·e dull circular• 
saw blade$ sharpenoo by 
a pro(essional. 

USING A CIRCULAR SAW 

Siner tht ttrth of a circular saw 1rm·f/ upward v.hen thty cut 
v.·ood. any /taring Qf 1he gram v.·ill be on the upJNr surf au of 
tlw v,·t,rk. A good-quo/it)' blade will keep tfar<Jut IQ a mini­
mum, but as a precaution. turn the work ··go,od" sick dcwn. 

Support the work cortfull_r. filher damped to O~'erhon~ o 
btnch or, b€11er still. on sa~hor.w.t. To a~-oid ho,·ing 10 move 
sawhorses »hen making o Ion~ through cut, nail ball ens to the 
rop of them. You con make one <ontinuous pa.tS with the saw 
wi1hout cutting in10 1he S([Mhorus. but make sure 1h~ nails are 
placed v.·ell awa,-Jrom the line of cul 

Cutting freehand 
Circular s.aw!'I are made with a small notch m the sole plate 
to act as a sight when cuning freehand. Make a few trial 
cuts to discover the relationship brtween the sight and the 
kerf left by the saw. When cunrng freehand, tecp <:afe1y on 
the waste $ide or the line. On some saws a second sight i!:t 
provided to act as a guide when cutting a 45-degree bevel. 
Hold the tool 1n both hands and rest the front scc11on of 

the sole plate on 1he \l.•0rk. with lhe sight aligned with the 
line of cut. Swnch on lhc saw. and advance ,t 1nto the work. 
Al the end or 1he cut, let lhe guard close. switch off, and let 
lhe blade come to rest before laying the saw aside. 

AIJ#• I.ht so&e .. plate si;bc \ltl~ • m11.rked line fe)f II frttha.nd tut 

Ripping pa.rullel to an edgt 
All circular saws a.re supplied with a rip rencc that guides 
the blade to cut a parallel-sided strip from the edge or a 
piece of wood or board. A well-made fence is sturdy. with a 
pOStti\•e mounung and clamp that hold it perfectly parallel 
to the blade. It can be fitted to either side of the saw, and on 
a large cncular saw, you can screw a hardwood strip to 
extend the length of the fence. 

Use the scale on the fence ann 10 set the fence, then make a 
trial cut to check the measurement. When ripping, cut at a 
steady rate, keeping the renCt pressed against the edge of the 
work throughout 

h'.ttp fl drculllf•sa111 
ftntt pttsstc1 •cainst 1111' 
tdl:I' (Ir di(' w(lri: 
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Ripping "ith a guide batten 
When you need ,ocut a parallel strip that ii. too wide for the 
rip fence. clamp or temporarily nail a straight bauen to the 
work 10 guide 1heedge of the sole pla1c. Keep the pla1e 
pre~d against the batten during the cut 

Gr04H-lng aud rabbeting 
Cutunga groove or rabbet with a ponable saw is a laborious 
but accurate process. Sci the fence to cut the two sides or a 
groove (l)or 1he onner edge of a rabbet (2). Re,,e1 the fence 
to remove the waste gradually by making successive pass.cs 
wi1h 1hesaw(Jand 4). 

4 Do tht same ro, • ,.bbct 

Cr-osscurcing 
Square and angled crosscuts ( l)are made by clamping a 
guide batten to the work. 
To cut a number of boards to the same length. nail a stop 

batten to the bench and butt thcsquarcdendsoftheboatds 
agnin:u it. with their uncu1 c:nd-.ovc:rhangmg the edg-e of the 
bench. Ciampa gu1deba1tenacrossall the boards(2)and 
trim them all wi1h one pass of the saw. 

9 S!'OP IAff(\q • 
li.\~anangkdc,~1 

Making a crosscutting 
Tsquare 
You can make a permanent 
guide for crosscutting b) 
gluing and screwing two 
sturdy bauens toge1her in 
the form of1hele1ter'T' (I). 
Hok! this T square against a 
sc-rap board and run the sole 
plateofthesawagainsl the 
crosspiece to trim the end off 
1hc "slock" (2) Aligning 
the trimmed end with a 
marked line (3)au10-
matically sets up the blade to 
make the cut on the waste 
side of the line. Suck a strip 
of coarse sandpaper to the 
unders.ide of the crosspiece 
to increa'iC its grip on the 
wor-k: if you still can't hold 
the T square steady with one 
hand.clamp it in place. 

21"rim lhc stO('k 
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TABLE-SAW 
CONVERSIONS 

Most manufacturers supply 
a bench to con\ert their 
portable circular saws imo 
t.ible S3\\'S, The saw 1s 
bolted upside down 10 the 
underside of the bench, 
with itS blade protruding 
through the table lop 
In theory.atablesaw has 

certain advantages. II leaves 
bolh ha ads free I0COntrol 
the work; it should have 
better guides and fonccs: 
and you can use a large, 
heavy saw safely and with­
out getting ured. Unfortun• 
ately, howe,er, most bench 
con...,ersions arc much 100 
~all to be practical. and 
unless they are supplied 
with extension a.nns, there 
is no possibility of pass• 
iag man.made boards 
across them. Moreover. the 
guides and fences arc onen 
fhmsy or will not slide 
smoothly, and the guards 
are sometimes inadequate or 
so clumsy that the user is 
tempted to remove them. 
Any table sow must have a 

strong. stable uodcrframe 
and an accessible oni'off 
switch. Pullingaway a saw• 
trigger clip with a length of 
string is not an adequate 
substitute for switching off 
the saw in an emergency. 

A serious woodworker 
would be belier od\rised 10 
spe11d a huJeextra to pur• 
chase a goo<J.-quaJitywork• 
center. which will not only 
serve as an excellent table• 
saw base but will also 
convert toa spindle molder 
or shaper table by swap• 
ping the saw for a router. 
Never clamp a circular saw 

upside down on a bench or 
fi.t the handgnp in a bench 
vise in an attempt to use it 
as a makeshifi tublc saw. 1 f 
thebladejamsorthc user 
slips while passing a length 
ofwoodacrossthcsaw. the 
tool could be wrenched off 
the bench. 

• S1orlnt blades 
~r,--c oon-P'TFE· 
coated blad" .,.,tha 
light ooatmg of acid• 
frtt grt::utoroilWMn 
10 lon.g•t,:rm s-tor.aat:. 
and clean them befo~ 
usangaga1n_ 
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• No•lolld spttd 
lkcauw the bladts att 
so small, biscuil ;ointer1 
run ai up 10 10,000rpm, 
10 dnw lhe sawteet.h .11t 

• t..dGc.cnt sp«d to 
prod1aoc a clean. 
aocunuc tul 

Depth of cut 
A biscuit jointer has a vari• 
able depth okut, from Oto 
about iin (22mm). The 
depth scale should be 
marked with the dimensions 
required to accommodate 
standard-size biscuits. If 
you arc trimming 1he edge of 
a pieceofwood,adjust the 
blade depth uolil the teeth 
just break through Lhc 
underside surface. 

P1ung~ action 
Depending on t.bcmodcl,a 
biscuit-jointer blade is 
lowered into the work by 
pivoting or pressing down 
upon the spring-loaded 
motor housing,. 

Guide rence 
To guide the blade parallel 
to a straight edge, the bis­
cuit jointer is fitted wilh an 
adjustable rence. Some 
jointers are supplied with 
an additional bevel fence for 
cutting a groove in a 4S• 
degree miter joint. 

Cutting guide 
A notch or line cut in the 
base or fence indicates the 
center of a plunge-cut slot 
for jointing. 

Dusi collection 
Sawdust can be collected in 
a bagorvacuumclcaocrvia 
a llexiblc hose. 

Secondary handle 
The molor housing acu as 
the main hand grip. but a 
biscuit jointer comes with 
one or sometimes two sec­
ondary handJcs forconveni• 
cot control of the tool. 

On/off switch 
The on,i'off switch will be 
situated on the motor hous­
ing. either underneath for 
operation by the index finger 
or on top for the thumb. 

BISCUIT JOINTERS 

BLADES 

Biscuit jointcn arc fitted 
with miniature 4 to 4¼in 
(JOO to J05mm) diameter 
circular.saw blades with 
tungstco-carbide-tippcd 
teeth. Jointing and grooving 
blades cut a :,',in (4mm) 
sloL, and slimmer blades arc 
available for trimming 
wood to lcogth. 

&Ullll FDICI 

BISCUITS 

Compressed-beech biscuits 
come in three common 
si,es: for board thicknc~ 
of j to ½in (10 to 12mm); 
½to¾on(l3to 18mm); 
and ¾in (19mm) and over. 
Barbed plastic biscui1s arc 
available for test assemblies. 

Bbnil joinltr 
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c.«ing gllide in fe11tt lndieara ttmtr or $.lot 

Com:Pffl,SN•bttdl fflie'9its 

WOOCI ·trlmmlnc blld~ 

Jolntlnc black 

F<>ll"" thl! u..uwl safety prtJ­
rtdures recommended/or 
JKJwer tun/.\·. In add1t,on 

• Do not plunge a blade into 
the wood until the: motor is 
running ..tt ruu ~peed 

• u~ sharp blades onl>· and 
discard any lh.tt arc 
cracked or bent. 

• Do not appl) ~idc prc$surc 
to a (;p1nnmg: blade in 
order to ~low 11 down or 
brin~ it to a ,;top. 

• Ne·,Cr run the tool v. ith the 
blade guard remo,ed. 

• When cutting: a g;oo\.e. 
feed the jointer at a ~tead) 
rate away from you ,ga.inM 
the rotation of the blade 

Cuninc • groo,-e tl"IK'TION Of fllO 

CUTTING 
BISCUIT JOINTS 

Bistuit jointing is perfettl}' 
suitable for cabinet or fr amt 
eonstruction using man­
ma,k boards and solid ~·ood 
with bull. mittr or edg<>-to­
t!dg~ joints. 

Making a butt joint 
Having drawn the center• 
hne of the joint on the work, 
mark along it thecentral 
points of the biscuit slots. 
spaced about4in(l00mm) 
apart. 5(1 the cutting depth 
to suit !he biscuits you arc 
using and ad Just the guide 
fence 10 align the blade \.I/1th 
the centerline 
Ahgn the culling guide 

with the central point of 
each slot, press the fence 
against thcedgcofthcwork 
and plunge the blade to 
makcthecut(I), 
To cut a slot in the edge of a 

matching component., place 
the work on a Oat surface 
and lay the jointer on its side 
(2). Edge-to-edge joints 
arc cut in the same way. 
To cut slotS across the 

central part of a board, hold 
the matcttingcomponent on 
edge and draw a line along 
one side. Tip the compo• 
nent to that side and align It 
with the marked line. Use 
the component as a fence to 
plunge theslotsacross the 
board (3); then, without 
moving the matching com• 
ponent, cut slots in its edge 
as described above. 

Cutting a miter joint 
lftht biseuitjointer is sup­
plied with a bevel fence, you 

Jol.ndnc merbocb 

can cut slots for a miter joint 1 L·sina • joinitt ...tdl 
with the workpiece laid flal • bt-t,tl ffflt't 

on a bench (I), 
If the jointer has a rig.ht• 

angle fence only,clamp the 
work with lhe joint over• 
hanging a bench and run the 
fence along the outer edge of 
the bc\'el (2), 

Cutting a gro<)\t 
To cut a continuous groove. 
adjust the jointer as for cut• 
ting a butt joint. Place the 
tool at one end of the work. 
switch ii on, and plunge the 
saw, Feed the tool to the 
end of the groove. raise the 
blade and then switch off 
1hcsaw. 
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SafllJ ups 124 
Jtilltertlf'!!t"'l 1.IS!I 
Graa lirKbN 184 

•Moloni:u 
Motor MZC vanes• are•t 
deal rrom planer to 
planer. b1.11 a oo~load 
spcedo(ll.00010 
14,000rpm iU\ffqe 

PORTABLE PLANERS 

Rabbeting depth 
A depth g.1ugc attached to 
1hc body of the 1001 deier­
mines the maximum depth 
of a rabbe1eu1 by the planer. 
The smalles1 planers will 
rabbet no deeper than l6 in 
(8mm}, but lhc maximum 
rabbet depth for most 
planers is bc:1wccn i and 
I in (20 and 25mm). A side 
fence rcgula1es the wid1h or 
lhe rabbet. 

SECONDAffY KA.-~ 

Cutting depth 
Small planers will remove 
from010 ,',in (Imm) 
in one pass. and larger 
models have a maximum 
cu1ting dcplh of ,\in 
(2mm). Professional-quality 
planers will plane up to tin 
(3mm)decp, bul 1hcycoS1 
SO percent more t.ha.n the 
average planer, and 1he 
extra cutting depth alone is 
not wonh the cost. 
Cuuingdeplh 1sselec1ed by 

raising or lowering the front 
or infccd sect.ion oflhe 
sole. At a zero seujng. both 
sections of1he sole are flush 
C1loosca planer fined with 
an adjusting dial or knob 
that operates smoothly 
and andicates the depth 
setting clearly. 

"'6U \OIIC.lTOII 

Planing 'i'lidth 

isework. 
balk 

The width or a planer sole 
matches the lengthof1hc 
cullersexacdy. The major­
ity of planers are 3¼in 
(82mm)wide. 

Sttondary handl~ 
A secondary handle placed 
over the loeofa planer helps 
to oont.rol the tool and keep 
the infecdsectionorthe 
sole flat on the work. 

C.rt(ffle11d l'Qnl 

Portable C<ltttriir pb..11rr 

Oust coUecdon 
Power planers throw out so 
many shavinp that it is 
worth attaching a collecting 
bag or a vacuum-cleaner 
hose to the exhaust port 
when 1hc tool is clamped 
upside down as a jointer. 

A ~llK.:tlbk ,wird protects the user and 1htc1.1uerMad. 
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Follow th,.,af,ty adwre 
applirabl, toa/1 pu.-,r wols 
whrn Jdin_~ a portabltt planer. 
/11 addition: 

• DonolU!loClheplanerY.1lh 
llS guard reuacted The 
guard should only be 
re1racLed v. hen changmg 
1hecuuers. 

• Check lhc work for nail~ 
and ~rews before planing 

• Do not curl your tinge~ 
around the edge or the 
,ole. Keep both hands on 
the handle,. 

• Check that the planer 
switch h not locked belott 
plugging II in 

• Replacedullcu11cn 
The)' make the user force 
the planer through the 
work increasing the nsk 
th,tt it will be thrOY. n t,..1d 
when the cutters meet 
tough or irrcgukn grain. 

Cutterbe.ad guard 
Choose a planer with a 
guard thal completely 
covers the cuucrs until it is 
pushed back by the wood to 
reveal the revolving cutter· 
head as the planer is 
advancedin101hework. It 
pro1ec1S not only the user 
but also the cutters from 
damage should Lhe planer be 
laid on the bench before the 
cutt.erhead stops spinning. 
The guard can be withdrawn 
manuaJly for cutter chang• 
ing by operating a slider on 
the body of the tool. 

Btud•cu1ti11g groon~ 
The "V" groove machined 
along the center of the in· 
foed sole locates the planer 
on the 90-dcgroecomcrof 
a piece of wood to guide the 
1001 when plarunga bevel. 
A side fence with a face that 
adjusts for any angle from 
90to45degrecs bclpsto 
keep lhe tool at the required 
angle as the bevel widens. 

Electrical insulation 
Choose a double-insulated 
planer With a plastic casing 

Trigger lock 
The on/off switch or uigger 
can be locked for continu­
ous running by depressing a 
button on the handgrip. 

PLANER CUTTERS 

The cyhndrical cuuerhead holds a balanud pair of cuttus or 
blades. There are three types of culler. all tf()ubft-sided. 

Stnt.ig!lt c•ltirr 
A ~tl('rtil-purposc- umptcn-a rbide st r;111a,ht-ed~ tulltr 

Strai:lit cuctt'r •itll rou .. ndtd comerj 
Forplan.inga surfatt\\.ickr lhan the-planer The rouodcdcomcrsdonot 
ka.\'CSlC'p$1Rlhe \\'ood 

filZ = ETIZ-::=% IT EJJ 
Wn)~ ttifltor 

Oesl.gl)C'd to kavc-a .. tooled" surfa11.'( on .. rustJC"' ,otntr) 

POWER PLANING 
Whene,,er JX)JSible ,plane in 1hediret1ion of the grain. Jf 1h, 

grain IS "wild," adjltrl the planer to takea/inern,1. For the 
bes1finish. makt IKO or thret (Hl$3eS M-·i1hajiMly stt planer 
rathu 1han rtmoi-e 1he sameamoun1 of M-ood inont fXlSS. 

Place the in feed sole on the work. v.ith the cutterhead 
clear of the Y...ood. Press down on the tool with lhesec-0ndary 
handle. linjng up the planer with the work. $Y.1tch on the tool 
and advance the planer at a steady rate. At the end of the 
pass. lransfer pressure from the secondary handle to the rear 
or the planer.so that the tool doe, not "dip"and take a dc;,p 
scoopou1 of the end of the work. lo correct a mistake of this 
kind. set the planer for a fine cut and carefully plane the 
wood below the le\'el of the damage. 
Check the work with a try squart. So~ woodwork ere: find 

that the side fence helps them keep the planer square to the 
work. 
To Rauen a wide board, plane diagonally acros.s the work 

in twodirecuons, O\'erlapping the passese.ach time. FinaJly, 
plane parallel to the long edges. 

Planing a rabbet 
Adjust Lhe side rence and depth gauge to the rabbet d1men• 
sions (1). Plane to the required depth. keeping the fence 
pressed against the work throughout. 
To plane a beveled rabbet. proccedasabo,,c but set the 

angle indicator 10 Lilt the planer. ll is vital to keep side 
pressure on the planer when bc\'eling$0 the tool does not 
keep on sliding down the slope (2). 

Comt-rting 10 a jointer 
When a partable planer is bench•mountcd upside down, 
work can be passed across it using both hands. With the side 
fence attached. it is possible to plane square shoulders on the 
work but portable planers, unlike regular jointersor 
surface planers, are not usually long enough to guarantee a 
perfectly straight edge on a long board. 
If you buy a portable planersp«ifically for bench• 

mounung, examine the way the cutters are guarded before 
you make your final choice. ldeally. choose a planer already 
fitted with a retractable guard, so that thecutterhcad is 
covered until the work is pushed across 1he tool. Also, make 
sure that when the side fence is adjusted to leave just enough 
sole 1oaccommoda1e the width of the work. an unguarded 
section of cutterhead will ne,,er be exposed except to the 
work iLc;clf. 
Planers without integral guards are supplied with a spring• 

loaded guard as part of I he bcnch:;tand. Thi:;guard is pushed 
aside as the work ts passed across the planer Howc\'cr. 
check that when the s.ide fence is fined it does not hold the 
guard open. partly exposing the cutters. 
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Changing planer c:utterS 
A good planer is designed to 
makechanging thccuucrs as 
easy as possible. A culler 
should be replaced when 
bolh sides are dull. The 
usual praclicc is to slide the 
new culler into the machined 
groo\'e in the cutterhcad 
(l).1henuscaStripofwood. 
to align Lheendorthecuuer ...;_L)I.~ 
"ith Lhe edge of the sole(Z). 
Tightening two or three 
screws clamps the blade in 
the groove. 2 Align wt.ttr l'l'ilh sole 

i 
T 

A bench-miounted pllltlff 
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RNt1rbits 
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• Ugb~l:g.ht pluot' bo4 7 
Modc:mroutc-nbavta 
lightv.'ngbt plas.tic 
motor hous;ng that 
insulates ap.insttliN.'iMC 
sbocl. 

ROUTERS 
7 lrHlectm· ro1111•r Ira, tak('ll tire place ofa 11'hole 

jami/_1 of. mold111.~, .~roo, in~ and rahbdm.~ planes. 
{ 11!,/.:11 manr otlwr puut'r 100/:,,, it can hefiltedu ith 
"/111 mu! m/111,ted to he readrjor use III ahout the .rame 
trmeas it takes topn·pan· a hand ton/ for the same 
kmd.!!Jj_oh. lf'u/1 apoH er Jul mo/Or <lririn_.K.!:' bi1 ar 
/ugh speed. 1/reJ1111shed results are precise and pro­
f('.nional m appt·nrm,ce In pri11c1ple, all rowers are 
conurucu·dsinlllarlr. A hit ismmmtetfd1recrh 
helou· a mowr homi,ig t,trcd wllh" luuulle on l.:ad, 
.lide, a11dthehholrt1tsemhlr .t1aori arou~hl• -­
drn1/ar has, thr~mgh wl,T{!_~ tlieblf protrudt:S. The 
mam ,1,n·arncr hc'tl\t-'(.'/1 routers liej in rhe W(l1 //u 
hit isj4.•d mto the I\ ork I'!_ <'UI a sroppt•d f!.ruo~•e or u 
!touring There are fixed routen, n hid, are .\t11ipe11ded 
ahOl ,. am/ Jmrefl'tl info the H·ork at. Olli' wW Plunge 
rowen are made h ith 1he nwrnr l10ut.inK mowu4.•d 
a_~o_,(' JIJt' how~ 011 ,pri11g-/oacfecl (:a/umli.-., U '1en 
1he b,bc' r£'.H.\' on rlw ~\ ork, dowmrard pret..ntrr Oil the 
liamlle., {t:(.'d~ the hit into tht? h"t>Od. 

\ 1otor size an<I spttd 
I he ~re:n mJ1M1t) of 

routc:r,hJ\C ,l fi,Nno-load 
,peed..\\ hKh c.rn be J.1l\ -
\\herehct"c:c:n !!.000 
and~., .OOOrpm. b;cert 
m ,~1.tlcin .. um-.t.a.n ... --c ... 
J hi~h 'ipeed of Jtound 
Z6.000rpm 13 rettuircd to 
produl(,,-eadeJn rin1 .. h 
e ... pt:..:1..slly lx"\:.,tu~ thc,pced 
drops con-.,derabl~ "hen a 
hit encounter, hard \\Ood 
~1otor size varie.. a great 
de:tl Imm router 10 router. 
hot lhc !Jr~~r one ... " 111 
mJrnt,1in ,l h1g.h «;Ullmg 
~peed v.uhout -,Lra,n 
A mo101 \\Ith d ro"er mpul 
uf1ev, than 4 'l)\\ will be 
h.1rd-pre,scd to produce 
a :.,u,~t • .u:tor\ lim,h 

H:andgrips 
~ 6,cd router ha:, No larie 
er~onom,c h,rndle, for 
,1ccnng the too1.llong the 
intended path. On ,;;mall 
plunge routers, one oftbc~ 
handles acts as the plunge 
lock:. A shortcotm1er­
clock"'1se turn rde~ Lhe 
1necht'lni~mi the router is 
lb.en lowered to the rt-quired 
dep,h and the handle is 
tigh~oed to lock the tool. 

F.Je-c1ronic rl't'dbad 
Some top-of-the-hr.e SIOE m, 
router .... ate made" llh an .:LA.\l'PS 
elec.:tronic feed hack "\"jtem 
th:u ptt\cnl'.\ the: ,pc1..~ from 
droppmg \\,hen the: tc-ol 1s 
under lo.td by feeding more 
power to the btl. (n addition, 
optimum ~peed can be 
selected to suit the si.ze of 
bit or type or operation. 
Reducing the speed, for 
example, increases the life 
or an expensive largc-

eleclio,j;c 

~ - -

On/off ,~itch 
ldeJ.11) the on off~\\1h.:h 
<;hould be ,n reach "1thoul 
h;l\·ing to rele~5C )'Our gnp 
on the handles 

Base 
IL 1~ Jn JdHnla£c iflhc bohc 
bJ.sa non'-licl <.;urface '° 
th,11 the tool slide:) smoothly 
;,,cro,~ the work 

l)(.PTkSCW. 
SP((OC:ONTl!Ol 

At the end oftbe operation, 
the plunge lock is released to 
allow the router to rise 
automatically. Larger 
plunge routers usually lock 
with a thumb le,·er. 

tbensk orbummgthe diameter bit and rcduces --::;:::;-----------:~--t 
wood when doing intricate Plqtrou:ttr 
routing(reehand. SP -.LOADEocow 
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r try few arcMr111s «rur 
"11h ,outas,prurnled 
_,;m.u'ble precaurion\' are 
1akt?n Plunge ro111rrrnrt 
especial fl soft 101.tJe bi·(mLtt 

1he hi1 i,; h-i1Julrattn i111n a 
comparutfrtly ,;hitlded 
posiliun bav. c,·n tire support 
columns. 

TJu•Jo/ltJM m,t tip~· au 
specifir to routers, but 
general po""~r-tQO/ .w_{etJ 
pruai< c fa alw appl,rnh/e 

• Ad\·anc.e a router ste.ad1ly 
mto the"' orl u,ing light 
prc,~urc onl}. 

• Al..-.a}·soperate a router 
"1ll1 both hands_ 

• Withdraw ,1 plunge 
router bit afterevef) 
operauon and before 
~" itch.mg off the router 

• Mah wre the bi1 ha-. 
stopped "Ptnmng before 
laying J fi\~d router ihtde 

lUtfGU.ta IWIOU 

0O'TIJ.M.IJSlMOO QA.W' 
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Collet capacity 
The ,~aol of a router bit 
fits into a tapered coll ct 
securedbyalocknu1 Collet 
,,ze:) are usually i or im 
(6or8mm). but larger 
routen, ba\e a colli:l capa­
city orjm (12mm). Some 
routers can be fitted \I.1th 
1nten:han~c.ible collct:, or 
diffeunt ..-.ize~. Collet c:1pa­
c1l) 1s nol lhe same as bu 
d1ame1er. "hlch \-anc~con• 
s1derabf} according to it-. 
shape ond funcbon. 

011 OFF SAF[TY $\111TCH 

TIIIGG[ .II LOO( avno" 

.... 

O.pthofcu1 
In throry. 111, pos;ible to 
cut a groose tbe length of 
lhe cunmged~e,, on a 
chosen bit. Ho\\c,cr,dcep 
grooves should becm an 
M.tge:i. e!lpccially m hard. 
..-.oochand v.-ith J.trgc bas.an 
order to produce a dc:in 
(l{li-.h ;md to t-1, oid O\er• 
hea11n£ Lhe motor A n3rro\\­
¼m (6mm) bu, fore\ample, 
will cut a groo\e ¼to 
(6rnin) deep in one: pas$. bu1 
J. groove of 1hesame depth 
"-houkl beculmtwocqual 
st.ige,\\hen us,nga \\1de 
i1n(l9mrn)hit. 
A depth stop fined 10 all 

plunge rou1~r~ hmit:i the 
do"nw.1rd mo\cmcnt oft he 
motor bou$mg. thus con­
trolling thedep1h ot cut. 
Sorne machines ,ire made 
with a means of sctung the 
depth stop to t\\O or three 
progres.s:,,,.·c i,tagcs for roUI• 
mgdeepg100\es. but the 
depth of any plunge router 
can be fixed partw:l) b) 
opcr,,ung the plunge-lock 
handle or thumb )ever 
mounted on thes1de or the 
tool. 
Choose a model with a 

clear and precise depth 
scale.and check tha11he 
plunge mccham~m operdle~ 
•moo1hJt 

Progre-ss1\-e depth cutting 
~ith a fh.ed roulcr mvo)\'e:, 
swi1chmgoff the lOOI and 
rcsetung lhedeplh of the b1L 
forcacb~1agc 

Page 140 of 304 EP Family Exhibit 2008



SEE AlSO 
c.6' .. ,COlllffllCtioa 62-13 
Draw.-COMtrllCtiol 71 

103 
u,.141 

Cutt111f 111olll,111s 
lftdt1bbtts 

• P'lunge•CIII bits 

ta 

'" 

lrrou intend t0 plunge­
cut with a rout« bll 
larFr than fin (9mm) 
indiamccer. ma.kc su.rc 
11 ba1•cut11n1ed¥C 
tb■t c;1tmds nJhl IQ05f 

1tsbp 

ROUTER BITS 

High-speed-s1eel router bi1s art more than adequate for the 
m1erage woodworker. but tungsttn-carbitk-tipped bi IS stay 
sharp longer. espuiall>·when rqu,ing chipboard or pla.uic­
/aminated materials. YbUcan hont 1htcu11ing edgesofhigh­
.t~ed-stul bits"' ilJ, an oiled slip.stone until ,~y e~-entuallJl 
need to be resharpened by a professional. But take care to 
avoido,·erheating high-speed-stu/ bits. M'hich turn.s them 
blue so they lose tem~r and buorM so soft that they ha,·t to~ 
replartd. Tungsttn-corbide-tipped bits can M shorMntdon(f 
by a company wi1h a s~cializtd grmding machme. 

There it a range of cheap pres.sed-sietl bi,s 1ha1, although 
1hey ranno1 CQn1part -..,·i1h high-speed-steel bits in quality. will 
allow )!OU toexpnimtnl wilhdi/ftrtnl 1ypesofb11s -..,·11hou1 
having 10 spend a greal deal of money. Thty art also useful for 
the amateur vooodM-'Orker who wants 10 rur a particular molding 
only onu and doe!r not need a bit 1Ju11 ..,ill ltm•t to perform for a 
whole production run. 

GROOVE-FORMING BITS 

Thefol/o-..,·inx basic router bits can malct> rece.tses bo1h tt·1th 
and across the grain· 

Srrai gb I bit 
Cut.ssquare-c;ection g.rooves 
and housings. You can buy 
suaight bits with either 
single-fluted or double• 
fluted cutting cdg~. The 
double-fluted variety ka,..es 
a better finish. 

V-groo,•ingbil 
Used mainly for freehand 
lettering or engraving (or 
s.igns and wall plaques. 

EDGE-FORMING BITS 

Veining hie 
For narrow round-bouom 
grooves. 

Core-box bit 
For wider round-bottom 
grooves. 

l)oH~lail bil 
for cutting dO\'Ctail joints 
with the appropriate jiga.nd 
iordovetad housings. 

Edge-forming bits art made •,vith a pilot lip 1h01 rides against 
rhetd?,to/ rhe work. making a guide or fenu unnecessary. 
Fix,d pilot llpS<'on burn thl' M'l)()(/d~ tnfri('tinn. hut in normal 
circunutances, skimming rheedge M"ilh ofintl)' wt plane 
rtnu,,·es theblemr.sh. /fowerer, this can be uneconomical in 
commercial produc,wn llnd spe,ial ball-bearing-tipped bits 
are made to run again.s11he t>dgt wi1hou1 burning. 

Co,·e bit 
For a decorative scalloped 
edge, or for cutung a rule 
joint for the top of a drop­
Jeaftable. 

Rabbet bit 
Cuts a rabbet without hav­
ing LO use a side rcnce on 
the router. 

Roman-ogee bil 
Produces a specit'icdecora­
tive molding. 

Triuuuer bil 
Bil with ball-bearing 
pilot for trimming plastic 
laminates flush wuh the edge: 
ofa board 

Roundo,·er bit 
Produces a simple radiuscd 
edge. lf~tlower,cutsan 
ovolo bead (a radiused edge 
with a Stepped shoulder). 

B<ading bil 
Similar to a rouodover bit. 
but it cuts two shoulders on 
the beading 

Chamfer bit 
Cuts o 45-degree bevel. One 
btt makes different-size 
chamfers, depending on ill 
depth setting. 
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Honing a rouli?'r bit 
To put a sh.trp edge t)n a 
h1gh•spct.-d•",lc."d bu. hone 
the mner face-. onl)'; touch­
m~ the: outer faces will 
chanic: the b1t\d1amctcr 

Fitting a bit 
Before using a wrench to 
loo:;en the Collet locknut. 
you h:.wc: IO nnmobihze the 
,putdle connected lo the 
router mo!Or 

On MJn\e routers. this 1s 

achie\'CJ b) <lepn!,smg a 
,;pindle-lod; buuon or slide. 
but "1th other m.tchines 
\·Ou USC Cll her a '>C'\'.Ofld 
~·rench Ma short metal 
pm passed through a hole 
in the ,pmdk (I) 

Oepc:ndini on 1hc dc~1gn 
of the router. you may he 
abk to stand the madune 
upsidc-do1,,1, non a bench 
to change a bn. or it ma) 
be easier to rcmow the 
motor housm~ fn_·un 11~ 
base assembl) Whiche,er 
method you use. u1tplug 
the router fir5t 

If a b11 1s Jammed in the 
collet. free tt by rocking 
the shaft gently from ,,de 
to side Be '-.dttf'ul. bits arc 
sharrt lake note that some 
nf:\.\ ··s.;_tfc:ty collet:/' require 
you to brc;,1k loo-.e the nut 
11,,1,tt:e h.) remove a bit 
Always dean an) du-.1 I rom 
the collet before in-.ertini 
another h11. 

~, 

~v---...-~ 

• 

11..ooserung t.ht('(IJkc nut 
A pin is some tunes used to 
immobilize lhc rout.er 1pmdk 

I ROUTING GROOVES ANO DADOES 

A trm.• .ermnt· rum m lh(' ,hrt'< tum of the grum and 1s ust•,J a 
grea, deal m n-oculwork l(J hold dra11er hc111um.,. the hurk\ of 
rnbineH. t•,(~,·-t,,...t·Jge jomll ancl .w cm 
A ,taclo i.'i a groore which runs acruu tin· xram j(,r 

juinin_, Jl\nl Jhc/n·.t M tht· .titlt·, of" hook, mt'. /tir ,._,umplt'. 
,-J grVt,re or howing am nm rhruuit, the ,n,rk from m,,, t!<((t' 

IO Ofl(lthfr, or it may he _,ttJp{'t•d at ,m,• or h,,rh ,,,,,f.~. 
Ahl1m1gli a rarlt',r of 1t·dmiq11t.•_, am ht· t·mplo_n·d 10 ,·11.mr,• 

the an urt,n 11/ 1/u· 1wrl... tht· mamf'ulation <~{ th,· mm him· 
renwm:o. murt· tir /eJs iht· wmt· 

\laking a through 
dado or groo\'e 
Lower .rnd lock the h.lol \ 
plunge mechanism. Rest the 
router base on the work "1th 
the cutter dear of the edge. 
;md then :o,v.11ch Oil Feed the 
router 1nlo and through 1he 
work "' a ,teady r-.ue until 
1he culler emerges ;1t the 
other end S"' 11c:h off a1td 
let the cutter come to rt'i-t 
~fo~ lifting 1he b;;1se off 
the work. 

Mnki11g a sto1lped groove 
or dado 
Before S\I. itching on .:1 plun~...: 
TO\ltCr, lower the CUiler to 
the ,urface of the work and 
pos1t1on it prc<:iscl} mer 
one end of the groo,c or 
d~1<l1l. Lill the cutter. 
-.v.itch on and slowly plunge 
the cutter to ih maximum 
depth (I) A<l,ancethetool 
to the far end. rclca~ the 
plunge ml"(.:h,in1sm (2) and 
then swttch off Use <t chi'iCI 
to tnm 1he end:-. of the 
~roow or dado ,;,q\L.tn: 

Culling a groo,·e parallel 
to an ed~e 
Most groO\es. he the~ for 
dr;.~\\c'T runne~ or a hacli.: 
p.tnd. an!' m,ually parallel 
and quite close to the e<l£:e 
of the v.,ork. ~anufacturer~ 
5Uppl)' ~111 routers Y.ith a 
bolt•on side fence which 
can be a<lJu.sted to place 
the cutter the required di'i· 
iance from the edge 

W11h the tool unplug.g,cd . 
st~md the router on the work 
and align the ,u11ing ed!,>r of 
the cutter with one side of 
the groo,·c dr.;11,,1, non lhe 
lloUtface (I). Adjust the -.idc 
fence to touch 1he ed~ of 
the work (2). and lighten iis 
damp, Cul 1hc groo1c •• 
<lc,cnbed abo-e. keeping 
side prc~urc on the fen~e 
throughout the opcrntion (3). 

F'or greater control. extend 
a '.\Kie fence by !IC'rewm1 a 
strip of hard,\ood to i1s fare. 

143 

Page 142 of 304 EP Family Exhibit 2008



SE!ALSO 
brop.tel.h1111n s&.s1 
Sal11Jt 111.141 
Gttr u iii 

Wortffllters m .15-4 
8tfttHdtn 1 .. 191 

CUTTING JOINTS WITH A ROUTER 

Cu11ingJoin1s i.J a /01 ta.riu if you coni•trt a rout tr in Io a shaper 
or .spindlt molder by bolting it upside down in a workcenler. 
HoM'~ver. ii is possiblt 1ocu1 a nl.llnMr of join I.$ tt:ilh a hantl· 

Rabbeted and groo~·edjoiots 
Half-blind joints, barefaced housings and half-lapped joints 
arc variations on a basic lheme. Byclampingse,•eral com• 
poncnlS together on a bench you can cut any of these joints, 
using a straight bit in a router run against aguidebaucn, 

Q.lting • ttnttrtd RJOOVt 

I Cut the fuse we ohhoulders 

Do,etail holL'iiogjoinL(, 
C'utling a dovetail housing 
jom1 by h;,m<l is a long. diffi. 
cult proce~,. whereas 
cutting both componenb 
"uh a router and a do,·ctail 
bit is extremely simple. 

Cut the housing against a 
guide batten. then clamp 
the= mating component 
bctwttn two pieces of 
-;(;tap v.'000. Use a side fence 
to guide the bit along both 
sides of 1he work 10 lea-... e" 
dovetailed tongue that 
matches the hou~ng exact!) 

Tongue and groo,➔e joints 
Use a -slrnig.ht bit to rout 
a square tongue on the edge 
of a board, folio" ,ng 1he 
mclhod dcscnbed abose 
for making a do,·ctailed 
tongue. Cut a matchmg 
groc:,,-e down the center of 
the 01her board. u!lini a 
wooden strip damped 10 

both s1de-s to pro\ i<le :.-1 wide 
Oush surface to suppt)rt 1he 
base or the router. 

~lortise and tenon joint~ 
A morti!>C is no more than a 
short groo\'C and is cut as 
described above hut, being 
a stopped groo'-'C, it is much 
easier to achieve with a 
plunge router because 
the base remami. fully sup­
ported as the bit enters 
and le.a,es the work. Make 
~,,entl passes of mcreasing 
depth. 

To make matching tenons. 
lay the components side b~ 
side and cut all the shouklcrs 
simultaneously. usmg a 
clamped bam:n to guide the 
router (I). Rcmo\·c the 
rest of the waste. working 
wtth 1he router freeh,md. 
Rout the en<h or the tenons. 
1hen work toward the 
shoulders. !i>O a!'lo to lca\'C" 
supporo for the rouoer base. 
Turn all the pieces over. butt 
the newly cut shoulders 
asainst a !'lotOp ba11en nailed 
10 lhc bench (2) and repeat 
the proces.s 10 complete the 
tenon, 

Mid router bt using a combination of terhni~s desuibed in 
the Stttions on routing grooves and dod«s and cutting 
mtJldings and rabl>et.s. 

Rulejoin1s 
A rule joint is the traditional way to join the folding Haps to 
the top of a ga1e-leg table. II supporos the edge of the flap 
when it is raised, and hides the special table hinges when 
folded. The knuckles of the hinges mus, be se1 directly below 
the shoulder of 1hc joint. Mold 1heedges with matching 
roundover and core-box bits. 

1(!1'JCKlf 

Do,etsiljoioa 
Special templates and matching template guides are made 
forcuttingdo\•etailswith h.and-held routers. Most of them 
cut half-blind do,•etails only. Although a machine-cut 
dovetail may not beasauractiveasone made by hand, it is 
just asstrongand much faster to make. Detailed instructions 
for asse1nblingjigs arc supplied by the manufacturers.. but 
basically the two matching comp<>ncnts are clamped 
together in the jig.slighlly offse1 and inside ou1 (1). Design 
the width of the components so that the dovetails and pins 
arc centered on each piece of wood. 

Fit a dovetail bit in tbe router and guide it in and out of 
the template fingers (2). Remove thecomponentsand tum 
lhem the rigb1 way(J) for assembly. 

I O•mp compol'ltnts sti&bd)' effSN and lltSitk -1 

lC•I lbtjoint with• rout:ff J A5st1nltle tbt j,oint 
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SANDERS 
£le ur of finishing 
woo e so-called 
"finis ung san ers w1 not pro uce a surface that a 

BELT SANDERS 

1'hts(' ha,,ea continuous 
bell of al;rasi••e-ro~-ered 
do1h held 1au1 ht't•-een tM"O 
rollers. A flat hednr 
''p/01en "moumtdbe1we,n 
1ht ro/lns holds the paper 
against rh<> work. The 
nwtor drfrts tht rear roller 
only, but the from rolftr is 
odju.Jlablt to control the 
teruion and tracking of lht 
Nit. &It sondersremo~·e 
KYXJd ,•err quickly and art 
wtd to Mnd large areas of 
M'(}Q(/ and man-mad, 
boards, Tht>·area/.s.ouied 
tofinishnu:tal and to 
rtm<Jl't old finishes. 

Belt size 
Belt sanders are speeificd 
according to the size ofLhe 
abrasive bell. A small ligh1-
v.oeight machine v.111 have a 
bell abou1 2im (60mm) 
wide and 16in(400mm) 
long. Larger machines hJh'C 
beluizesof3 x 21in 
(75 x 533mm) and 4 x 24in 
(IOOx 620mm). Large bell 
sanders arc heavy and can be 
tiring to use for prolonged 
periods. 

Belt speed 
Most sanders have a "no­
load .. speed ofbe1ween 585 
and l235sandingfce1(l80 
and 380m) per minuie. 
Variable-speed models can 
bcse1 as lowas487 SFPM 
(150m per minute) for heat­
sensitive materials. such as 
paint, and can be adjusted to 
high speedsforwoodand 
boards. 

Belt replaceme:n1 
Changing the belt isa simple 
proces.'ion most machines. 
The tension is released by 
pulling a lever on the side 
of the sander; then, having 
removed the old belt, the 
new one is slipped o,•c-r both 
rollers. Thearrowsprintcd 
on the belt must point in 
the same direction as thoSt 
on the sander housing. since 
the joint on the bell will start 
to open up if it runs the 
wrong way. The new belt is 
tensioned by push.mg back 
the lever. 

With the sander running, 
the tracking-adjustment 
knob is used to move the 
belt sideways until it is 
centered on the rolkrs. 

Oust colJectioa 
All bell sanderlaresupplied 
wi1h a dus1..:ollecting bag. 
nus isan essential safe­
guard when sanding wood. 
bul 1hc bag must be re• 
moved when finishing 
metal. to avoid the risk of 
fire caused by sparks. 

fJectrfoal insufation 
Choose a sander with a 
plastic body that insuJates 
the user from electric shock. 

craftsman ll'Ould consider rdadyfor polishing or 
vamishin . A eriod o han -sandi11 is necessary to 
remo~'e minute sc.:.,a::.:.:l<:.:h:,e;:cs_:le"'-'t-=,c...::.:,..:====-

8el1sander 

Con1inuous running 
and on/offtriggtr 
The on/off trigger can be 
locked forc-OnLinuous run­
ning by pressing a button on 
lhe handgnp. 

Secondary handle-
It would bcdifficull to 
lower or tin the sander from 
the wood without lhe use of 
a secondary handk on the 
front of the machine. How­
ever, it 1s convenient if the 
secondary handle can be 
removed for sanding up to 
an obstruction. 

Sanding frame 
On solllc machines it is 
possible 10 fi1 an ad1u.s1able 
,;.anding frame surrounding 
the bell. This limits the 
depth of cut, which makes 
for accurate sanding over a 
large surface and protects 
thin veneers. 

San.dmg macfwws are nol 
particularlJ dangtro-us 100/s. 
but a C'oarse--gradi! ~It m11-

nmg a1 h1fth fpeed can cause 
a l'er.~· pamfu/ wound. Follott 
rlrt-general rules for powt-r-
100/ .sa/et.)'. In addaiorr 

• A Hach a dust bag:" hen­
ever )'OU are sanding "ood 

and 1flhe bagcannol 
cope with lhc amount of 
dusl bemgcreated, Y.ear a 
faoemasl 

• Hold lhc machine in both 
hands and do not lay the 
sander aside unlil the bell 
h.1ssIopped moving. 
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SaltlY... 114,1511 

0n1ct111cws fU 

SANDING BELTS 

U:se a coarst•grtuk btlt on rough work .following up wilh a 
medium-grade and finally a fine-grade Mlt 10 rtmove tlu­
scratches It/I by tht prrviou.s graM. 

A torn, clogged or worn ~It will damage tht work and should 
~ changtd as soon as possible. 

Beoch•IDOUllt~ bt-11 .smdtn 

I $Hdi.ng long~ 

3$b.ping¥1ilh • beltsanditt 

A typical ranRt ol 
sanding-belt grades 

40 grit Veryooarse 

6()gri1 Coarse 

80gril Medium 

IOOgrit Medium 

ISO grit Fine 

220grit Very line 

Using a belt sander 
Switch on the machine and 
lo'11-er it onto the work. As 
soon as the abrasive touches 
the surface. move lhc 
sander forward; if you 
hold it in one plac.e, it will 
leave deep scratches in the 
wood 1ha1mayb<difficult 
to remove. Sand with lhc 
grain, in parallel overlap­
ping strokes. To remove 
paint or smooth very rough 
wood, sand across the grain 
at 45degrees in two direc­
tions, then finish parallel 
to the grain. 
Take care 10 keep the 

machine flat on the work as 
you sand up tot.he edges of a 
board. It is very easy to 
round over the edges. With 
veneered board in parti• 
cular, it is worth pinning 
narrow softwood battens 
around the edges.. Hush with 
the surface, to ma.kc sure 
you do not sand the edges 
through 101heoore. 
Lifl the machine off the 

work before you switc-h it off'. 

fi.xed appUcations 
Belt sanders can be clamped 
to a bench in various 
positions. Clamped upside 
down wilh an optional 
fence(!), 1h<1oolcan be 
used to sand long square or 
beveled faces. Stood on 
end. it can sand end arain 
(2); and laid on iu sjde. it 
ean be used for shaping 
work (3). 

ORBITAL SANDERS 

On an orbital sander. a strip of abrasive paper is Slrttched 
across a/oom-rubber pad that COH!rS tht tntirt bastplatt of 
tht machint. An electricmotordrit·es tht platt tt.ith a 
continuous, 1,glrt tlhptlcaf mofion. A/tk tnacltinesaremodt to 
switch 10a straight reciprocal stroke to remo1·t thtstt.frl..s of 
fin~ scratches left on thts11rfattby thisorbltal motion. Other 
sanders are math .,.,;rharandom orbital action that breaks 
up the regular paltt!rn of scratches, making them less 
noticeable. Sanding atu1ehmems for power drills art clumsy 
t()Ols that lock man1of the/eaturesbuilt intom<>rt sophisli• 
catedmachineJ. 

Sand.ing-sheet stle 
Although strips of abrasi,;e 
paper are made specifically 
to 61 sanding machines, 
the)' are based on a pro-­
por1ion ofthestandard.s,izc 
sbcct used for sanding by 
hand. The larger ma.chines 
arc known as tor¼ sheet 
sanders, with actual sand• 
iog areas or 40sq_ in 
(260sqcm)and29sqin 
(167sq cm) re,pectively. 
Small palm-grip models arc 
made as¼ sheet sanders, 
1hith a sanding area of 
17sqin(ll0sqcm). 

Sanding rate 
Thcsandingrateofan 
orbi1al sander is specified in 
rotations per minute. A 
fixed rate of about 20,000 
to 2S,OOO rpm is normal, 
although there are variable­
speed sanders that ean be 
adjusted to rates as low as 
l5000 rpm for working on 
bcat-scnsili\·e plastics and 
finishes. Sanding rates 
can be preselected, or 
varied by the amount of 
pressure applied to the 
trigger. lf you intcod to use 
a sander for woodwork 
only. a variable-speed 
model bas 1imi1ed 
advantages. 

Tool wdghl 
Even ¼ sbcct sanders are 
relati\o·ely lightweight- and 
the palm-grip machines 
designed IO be operated with 
one hand, which weigh 
about 21b (I kg) only. are 
exceptionally easy to use. 

1/3-obe<t, 

S1nigh1-tioe switch 
High-speed orbital action 
produocs the most scratch• 
ftte surface under general 
ooodttioos. However, for 
final smooth sanding with 
the g,rain, some sanders may 
be switched tostraight•ltnc 
oction. 

Trigger lock 
All orbital sanders are made 
with a trigger Jock for con• 
unuous runnmg. 
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Duse collec1ion 
The belier orbital sanders 
are made with integral dust• 
collection systems. Ducts 
and channels in Lhc base­
plate suck dust from around 
lhc edge orthc machine and 
deposit it in a dust-collcc1-
ing bag. Some manufac-­
turers supply a dust shroud 
that surrounds the base­
plate and can be connected 

toa vacuum cleaner. Other 
modelscan beconncctcd to 
a vacuum cleaner \-ia a hose 
attachment in place of the 
dust-collecting bag. 

Eleccrlcal insulation 
Plastic bodies not only make 
for lightweight sanding 
machines but also insulate 
the user from li\·c clcclrical 
components 

NEW DESIGNS 

Two new orbital sander 
designs have found wide 
acceptance among wood· 
worlers since ahcir intro­
duction. 

MOTOII HOUSl~G 

The name .. random orbit" 
these days commonly 
meani. a machine with a 
round sandpaper disc that 
rota1es as it vibrates. m 
contrast with older square­
or rectangular-pad designs. 
The new machines gam 
faster cutting action with­
out promoting scratching. 

The '"detail sander" ha~ 

SCCONDAR'f'iRIP 

OrWtalssodtr 

\ 

l/4t<iHdit:1j!S~ 

a small triangular plattcn 
that allows close sanding 1n 

°"'"""""" 

149 

restncted areas. such as m 
corners or around a chair 
seat's back spindles. 
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SM'DING SHEETS 

Sanding sh,,rs, regardless of 
si=e. are made in a rOJtkt<>/ 
grades. whirl, art ustd in 
sequence from ~oorst to fine, 

Olangc to a finer paper as 
soon as the scratches lefl by 
the previous grade dis­
appear. Coarse grades are 
suitable forsandingsawn 
softwood and other rough 
work. Medi urn to fine 
grades produce a good finish 
ready for a light hand-sand­
ing. On thin veneers.. use 
very fine grades only 

Abta.Sive grit is packed 
closely together on ''closed­
coat .. paper for fast general• 
purpose .. nding. "Open­
coat'" papers have widely 
spaced grit for sanding 
rcsinoussofiwoods. which 
would clog other papers 
very quickly. 
Some sheets are already 

perforated to increase the 
efficiency of dus1 collection. 
Alternatively. special 
templates are availab1e lO 

punch holes in standard 
sheets of abrasi,•c paper. 

Usually sheets are held by 
aclampatcachend oftht 
baseplate. but there arc also 
st If-adhesive strips that 
stick onto the baseplate pad. 

A 11 pical range of 
sanding~httt grades 

40grit Very coarse 

so grit Very coarse 

(,0 grit Coarse 

80grit Coarse 

IOOgrit Medium 

120gril Medium 

150gri1 Fine 

180grit Fine 

210gril Very fine 

280grit Very fine 

320grit Very fine 

400grit Very fine 

Using an orbital sander 
Keep an orbital sander 
moving up and down the 
worlc in overlapping parallel 
strokes. When using coarse 
grades of paper, u,kecare 
not lO round over the edges 
of the work or sand through 
veneers, There is no need 10 
apply cxc~sive pressure to 
the sander- the weight of 
the tool in itself is U)ually 
suf&ient to sand lhe work 
efficiently. 

Flribhin& widl an orbital aaDdtr 
Sat1d tightly \\ith ovtrb.ppmg 
parallel strokes. 

Pronckd 1he user /ollo1i· r the 
ha.fit sa/tt) proced11ItJ 
rerommended for JJ{)IH!r 
tools. an orbital sander ,s 
perfl'ctlr \'afe woperall'. 

• Wear ~fety goggle'.) and 
a hght\\ttj!ht race mask 
\\ hen sand1ngoverhc:.,d. 

• Al\\ ay~ unplug a sander 
before changing paper 

DISC SM'DERS 

Flrxible•di.sc sanders made to fit into tht dwt-k of a p<Jwtrdrill 
ar~ o/ttn wed/or umdingjloors and old finishes-but they 
lea,·e deep eron•grain scra1the1 and 10 are un.suilable for 
Mriou.s woodwork. A bench-mo,unted rigid.disc .tantkr, on 
1heuthe-r hand. iJ a ust/ul tool in any workshop. 

AIMSM·PAl'lROlSC 

ICHCK-0.AVPING 1UIEWS 

Bt.nch .... noun ted sanders 
A bench-mounted sander is a p0wer.drill accessory used for 
sanding end grain and for shaping woodencomponcnt.s. ll 
bas a ngjd metal sanding plate 1owhich you glue abrasive• 
paper discs. A supporl table adjustable from horironud to 
45 degrees is bolted across the plate, With 1he work resting 
on lhe u,ble, you can shape work freehand (1). An odjusUlble 
fence that slides across the support table is used foraccur• 
ately sanding square or beveled end grain (2). 

Use thc .. down"sideoflhedisconly so that the work is 
driven onto the suppon table by the rota Lion oflhe machine. 
Keep the work moving and, to avoid burning it, refrain 
from applying excessive pressure. 

I fmband sandil'll: 
Rotate the v.o,tl. Qon tht table 
as )'OU liJhtly pttst1t 

a.gi:rns1 the sanding disc 
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l U-Pngarwtt 
Aocuatdy lin1sh squatt o, 
angkdcndsW1th thtfmot 
loc\:tdat the ttqui.reduste 
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ESSENTlAL FEATURES 

IVhtn yousefec1 a work• 
ttnltr. mak~ ttrtoln it hru 
1Mfollowingfeatures: 

• Strongconstrucuon. with a 
rigid underframc support• 
ing the work.center at a 
comfonable work heigh 1. 

• Generous-size table. with 
an optional extension to 
handle foll-size sheets of 
chipboard. block board, CIC. 

• Eincient blade and cutter 
guards. because unless they 
work well and adju.steasily, 
the user tends to disregard 
them. A riving knife fixed 
behind the blade lO keep 
thcsawkcrf open isan 
essential safegua.rd, too. 

• Rigid fcnocs that wiU not 
move as I.he work is passed 
O\'er tbecuueror blade. 

• A slidingcrosscutjmiter 
fence that runssmoothly. Jt 
shouJd have a wide fac:e 10 

support the workpiece and 
should be mounted as close 
to the blade as p0ss1 blc, 
so that overhanging worl,,. 
doesn't bend as it ls cut 

• Fenc:esWlthea.sy-10-read 
caJjbrated scales foraccur• 
ate settings. 

• .Easycoovcrsioo from table 
to O\-"erhead ,node and 
fr-om one tool to another. 

• Anaccessibleon.foff 
swilch. because having to 
reach under the work• 
center to unplug or turn 
off a tool ma) not be fasl 
c-nough in an emergency. 

• An amplccrosscutung faCJf 
ity m the overhead mode 
for" 1de man-m,1de boards 

• In Lhc overhead mode 
pov.cr tools mus1 be able 10 
slide smoothly without an} 
sadeiw-ays mo\ernent. 

• A worl:cenler thaL doubles 
,1s an assembly bench i!'!> 
u:)cful an a small \\Orbhop 

WORKCENTERS 
various accessories 

saws. rou1ers and 
, bu1 the results 

WOflrl'ABU 

• Options to fit aJ1g.saw, 
faceplate sander, planer or 
drill stand make for a more 
\'Crsatile "'orl..center bu1 
1he) arcofonJym1norcon• 
s.iderauon compared iwith 
cm:ul:lr.i>aw and router 
performani;c 
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able. es, 
whic 1 -;;;;-
router ciem 
1oh01•e !Ole 

center. 
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tiral11...,. 132-ISJ 
WorkCHtln 151 
Adplbllf I np flllCI 1 rd 

Eyt p,ottclilln __!!,! 

Ripphlcp&maUy 
..... w ... 
SUts!;n,-,itruopart.1• 
ally dried 1<11'000 c.a.n be 
rtleasied 11,·him il i.s 
npped.eausin.g the k«f 
tospnn&open Tluscan 
forttthtworksickway, 
api.lllt the blade, whdi 
will jam or throw tht 
wood As a safquard. 
prDVMi~ • clearanoe by 
dampirtg • block or 
wood 10 tht rip ftnoe 
II the tnfced md 

THE WORKCENTER AS A TABLE SAW 

Although a good .. wkctnttr shauld aatpt any si:e circular 
SDK'.)'Ou will get tht best results i[)'oufit ofirst-claJS tool M-ith 

o 9in ( 210mm) 1ungsten-carbitk-1ippedblade. If the saw ts IQ 
rut trut. thertmust Mnoarbor/loa1 that is,atendencyfor 
tM blade-mounting sltaft to mt>~,e In and out. causing the blade 
to"'·anderofflme. 

Ripping 
The manufac:IUrcr will 
supply full mstrucuons for 
assembling a work.center as 
a ripsaw. Once assembled. 
ad Just thesawblade dcplh 
so that it just breaks through 
the surface of the wood. and 
then lower the blade guard 
to within ¼in (6mm) of the 
work. Also, make sure the 
rip fence is set exactly 
parallel to the blade. If 
the outfecd end ofthe rence 
is set closer to the blade 
than the in feed end, the 
work will jam and will be 
kicked back toward you by 
the blade. 

When ripping a "'de 
board, keep the work pres­
sed against the fence with 
one hand while supporting 
theolfcut with the other(!). 
Push steadily but not too 
fast, trying to keep the work 
moving throughout the 
operation. Don't pause. 
otherwise slight steps in the 
cut edge may result 

When the cut is completed, 
push the work clear of the 
blade. Never pull back the 
workpiece or off cul while the 
bladeismoving. Have an 
assistant bclpyou pas.s a 
la.rge board over the table. 

When ripping a narrow 
board, use a notched push 
suck: to pass the wood 
between the blade and fence 
(2). while holding the work 
against the fence with a small 
off cut of man-made board. 

llti 
Kcq,1tp 
andsuppo 

2 RW:111 • Uff'OW lloanl 
Ute .a pwh ~t:iclt to fttd tbt .,.,·ork 

1 Cr~Hiat e. lwf or• aitff joint 
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Crosscunlng \ 
Cut work to length by hold­
ing 11 finnJy against 1he face 
oft he sliding fence with one 
hand. while feeding ll 
~moothlywlth the other 
(I) A small olfcut could be 
thrown back by the blade or 
it could get jammed between 
the blade and the sides of the 
slot in the table. ff you have 
to remove !in (6mm) of 
wood or more, do so in two 
one-bladc•width stagci. 
This way the off cut 1s 

rtduoed to sawdust with 
each cut. 

Tocuta miter. set the 
required angle and follow 
the same procedun,(2). 

CuHingjoints 
By lowering the blade lOCUt 
partway lhrough the thick­
nessof lhe work, it is pos­
sible to cut tenons, tongues 
and groo1o·e>. rabbets and lap 
Joints. Always cut the 
shoulders first., then remove 
the waste one blade-width 
ata time 

• Kec:pfingeT"idC':Jrofthe 
bttdc .md u~ .i pw.h Mid 
whenc,cr nccc::»ary 

• Don't leano,cra ,pinning 
blade to rctncve Jn off cut 
or workpitce. 

• \fake 'i,Ure bolh \O.0rkpicce 
and olfcut are supported 
lhmu~hout theopcratJoll 

• Always \\Car gofg.les or 
other eye protection. 

• Don ·1 wear loose clothing 
• Remove jewelry. and uc 

OOcL long h;.1ir 
• Workinalldy well-lit 

cnqronmen1 
• Attach a du_);t-collcctmg 

bag to a t:ihtc: ,aw ...,hen­
ever po~,.,bJc. 

• \:nplug the-tool after "ork 
• Al't\<d)'I keep unsupef"lscd 

children awa)' from a 
"orkcenterwhenm use. 
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mE WORKCEITTER AS AN OVERHEAD SAW 

With a circular S(IMjiued roa workctnrtr in theow?rheadmodt• 
J'OU can make any of tlw crQss<:ul.s and J<}tnls tha1 arr possible 
with a hand-h,,/d po•·er <a•· hut in afrartion of the time. 
sinu thue i.s no netd to set up guide batten.J, The oi•trhead-
sa"' mode is especiall,l· .. -ell-suited to cro.f.'icuuingandbeveling 
widtboards 

Crosscutting ~ilH' boards 
Having mounltd 1he circular 
saw and ad Justed the blade 
to the required depth. 
always slide it the full length 
of its travel to make sure the 
blade is unimpeded through­
out the operation. 
Hold the work finnly 

Crowulti.nt•wittt~«plnd 

against the cross fence and 
feed 1he saw smoothly and 
gently until you ha\'cscvered 
the wood. Alway~switchoff 
the saw and allow the blade 
to stop spinning before 
pulling 11 back. Hold lM 'wOrlt again,1 the fence ~nd ,~ chc Y"' ffll()C.lllll)' 

Multiplecnmcut:'S 
Tocutse\'eral identical 
workpieces to the same 
lenglh. align their square­
cut ends, tape them 
together. then crosscut 
them as described above. 

0-U.d .. ld<todw,..... 
Alian 1h6r ends and CUI tbffll all 
"'llh one pa» of the $;t"' 

Cutting dadoes and rabbtlS 
To cut a dado or rabbet 
across a board, raise the saw 
to cut partway through the 
workpiece. then crosscut 
each shoulder line befott 
removing the waste one 
blade-width at a time. 

If you need to cut a match• 
ingdadoor rabbet acros~ 
several picoc) of wood, tape 
them together beforehand. 

Curtin& be•·els 
To cut bevels across a work­
piece, fir51 place a ,;him 
bcnc.ath it to raise it from the 
worktable. Tilt the saw to 45 
degrees. then make one pass 
with it. The <:lot cut acre)',;!> 
the pack mg piece wtth the 
up oft.he sawbladc ser"\'es as 
a guide to pcsitioning the 
subsequent workp1eocs. 

Pt.ce .... u beM:•t:h• be,f'l-c.i 
w(lr'kpktt 

R.t.1-tbtsa•IOc.ta4-
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Kerfing 
Kerfing in order to bend a 
thick piece of wood ,s partic­
ulatly easy with an overhead 
saw. The sawcuts must be 
s.paced evenly; and you need 
to cut almost through the 
worl. lea,·inga stripof 
wood ,', 10 ¼m (2 to 6mm) 
thick untouched. 
To space the kerfs. first 

take a batten that is deeper 
than the workpiece and 
screw it to the cross fenoe of 
the workcenter. Then make 
a single pass with the saw to 
cut a notch in the batten, 
and make a pencil mark on 
the batten to serve as a 
guide to the kerfs' spacing 
(I). After you have made 
the first kerfin the work­
piece. align the cut you have 
just made wnh the pencil 
mark and make the next cul. 
Repeat this procedure until 
you have made enough kerfs 
to bend the wood. 

Usilrg a circular SaM mowtted 
on a workctnttr Is usual/>' 
safer 1h,m operating a hand-
ht·ldone. HoKe,~r. tM 
folln~·ilfg .t.afetymeasuru 
are imp<>rtan, 

• Concentrate at all tjmes. 
and ne\'er use a powers.aw 
when )'OU are tired 

• Alwaysdoublc--c-beck your 
sctungs and run through 
your planned procedure in 
your mind beroreswitch• 
ang on the sa"'. 

• Clamp or hold the work 
firmly. 

• Alwayswcareycprolec• 
tion when sa\\1ng. 

• Keep both hands clear of 
the blade. 

• Ha1,ingcu1 throughd 
workptcce. swiu:b off the 
sa"' before pulhng it back, 
siocca small off cut is some• 
times thrown by 1he blade. 
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ROUTll'lG WITH A WORKCEITTER 

YouC'an C'UI dad~s. nen in wlde boards. qulrklJ,·and easilJ•by 
usingarou1er in theorerheadmode. Forgroo,·es,rablHISand 
ed.ge moldings. OJsemble 1he workcenttr as a 1pi11dle shaper. 
follo .. ing 1ht insrruttion.s suppli<>db1• the manufar1uru. 

The worlttimttr iupindk-Ml•P« mock 

I C•tting • nibbet 
feed the worl. aga1ns1 lhe n,nahon 
of1beb,1 

Cutting groo,e:s and r11hhtts 
To cut a longitudinal groove 
ora rabbet in the edge of a 
workpiece. set lhe two guide 
fences in line and ad Just the 
depth of the router bit as 
required. When rabbeting. 
al\\ays feed the work against 
Lhc ro1a1ion of the bit (I). 
Place both hands on top of 
the workpiece and koep 11 
pressed against the fences 
while you are feeding it over 
the bit (2). 

• Use the cutter guard" hen• 
C\er po~sible 

• ,c\crtrail yourfingcr!:lor 
thumbs behind the v.ork 
when you ,ire feeding ll 
O\era bu 

• Whenedg~•mol<lingor 
r.ibbeting. fl.!00 agai"'t the: 
rotauonofthebll; 
feedingrn the same direc­
tion a'I the rotation may 
result m the "'orlc being 
11n:1tched out of>·our 
hJnd.!> Youc.andraw.-m 
arrow on the worktable to 
rc:mrnd)'ou. 

• Alwa)'S keep your router 
btl'>!.h.-arp. 

• Remove large amounts of 
wa-.te by ma long 1wo or 
more passes 

• A 1-AJ)I; 1Ae:1r some form of 
C)C protection 

Cutting a mortise 
To cut a mortise. set up lhe work.center for grooving, Hold 
the work against the fence and lower it onto the spinning 
bi1 to start the mortisr ( I). Feed the work to the end of the 
mortise. then Lift 1t off the bit (2), To cut a series of identical 
morti~s. clamp a stop block to the fence,, one behind and 
one ahead of the work (3). 

- t :--·---·-: 
I ri I 

2 Uft lkmcJot1i-,colfdichi1 

U lOU41.TO 

"'°'""' UNGTII 

3 C•tdna idtntkal IIH)rn~ 

Trinuning a square edge 
Even a sharpsawbladecan leaveachippededgeon a plasuc 4 

laminated board. Use a straight router bit to trim the edge 
pcrfcct..lyclean and square. Adjust the out feed fence until it 
isexactly ~,•el with the arc of thecutlingedge. The position 
of the infeed fence determines the depth of cut 

ourmo ft NCC 
O"; MHOf(NC( 

__ '({)__ _________ llPTHTCUl 

Trlmrnine; a huallltttd boaNI 

Molding an Nlgc 
When using a pilot bu to edge-mold a workpiece. set the 
fences close to the bit asa ~fety measure and use the pilot up 
to guide the work in the usual way(I). 
If you prefer to feed straight work against the fences. adJUSl 

them so the pilot tip is just behind the line oft he fences(?). 
Whatever method you use. always feed the work again'it 

1he rotation of the bit. 

I'll.OT fP 

""""''"' 
21\lokling a 5trlltgbt ~ tjlllMI t rtnct 
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CHAPTER FIVE 

M.!.1.£.!i!.~.r,; ,:;~:[ 
ncwrncy nnd quality of fims/1 that they provide 011 11umtive to atte111p1 
pro;ects tltar wo11ld be difficult or da11111i11g by lta11d. Powerfi,1 machi11-
ery also makes ligltt work of rippi11g, crosswtti,rg and pla11i11g lteavy 
balks of wood 10 size, ,md mos1 machi11es are desix11ed to make the 
c111ti11g of idemical con,ponenrs easy aud precise. Virt11ally all wood­
worki11g mac/tines are potentially liaz:ardous. It is rlterefore essemial 
lo follow safety procedures to rite letter and ro fir some form of dust 
collectio11 ro your woodworkiug macl1i11es. You should also ne1•er 
allow your concentrat,on tt> lapse, nor be tempted to puslr a maclti11e 

beyo11d safe limits. i\Jarl,me T o o L s 
tool< nre 111ade wit/, either three-
pltase or single-phase motors. However, to ha,,e 1hree-phase wrring 
rrm to your workshop 1s bot/, unnecessary and expe11sit•e, 111hereas 
single-pliase macl1111es call be co1J11eaed to ordi11nry ltousehold circuits. 

... 

.. 

,,. 

• 
• • , f ... t 

.. .. 

l 

I 

I 
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SEE ALSO 
Slw~fll.i.. ,;a , ........ IS9 
0.1 mllec:1Dr1 214 
hu,wl 214 
Hnti-, ,.-01tcUt1 214 

• Safrt) $YI itch~ 
AU madunc took, 
inclodlOJ table AWi. 
must becqwppcd Wllb 

• la1ch1ng ~lay in tbc: 
power switch. Thu 
I)~ or rday 11·ill 

pre:vtnt an automauc 
rcs1ar1 of a machint 
'4'bca dt(:::tii61y IS 
rc:stored •~ a potAtt 
fa,Jun: 

• Bladt-•t;uidit dcsi.g.o 
The bl~ guard on 
)'OUT AW tna f bt 
dts,gncd ditTtttfltly 
r,om the Ont shown 
oppo$11C and OC'I tht' 
rouo.,.·ing P'ld· 
At"',ays follow the 
saw maouractu~r•s 
tte0mmtnda110M for 
mou.t1ting and ad Ju.,_. 
ing tht guard 

Rtt0mmended ri'linc • 
lodfe !It.Ht~ 

TABLE SAWS 

S.awbl1de diameter 
Table saws for the home workshop arc made with blades 
from 5tin(140mm)upto 12in(300mm)indiameier. The 
most important factor-maximum depth of cut - is deter• 
mined by how much of the blade can protrude above the 
table. and that is only about one-third ofitsdiametcr. For 
serious woodworking, you need to consider buying a saw 
with a IOin (250mm)orpreferablya 12in(300mm)bladc. 
The blade is usually raised or lowered by means of a band-

wbet-1 or crank: handle. For the cleanest cut and to prolong 
the life of the blade, adjust its height so that the 1.0Cth arc 
aboul ¼ to Jin (610 9mm) above the surface of the work. 

Sawblade angle 
By operating another bandwbeclorcrank, the blade can be 
tilled 10 any angle from vertical to 4S degrees to the table. 
Having adjusted tbcb1ade, before switching on the saw 
always check the p0sition of the guard and fences 10 make 
su.rctbeywill not retard its movement.Also, read themanu• 
factuter's instructions to detcnnine whether you should 
remove lhe table insert or Jower the blade before adjustment. 
Choose a machine with a gradualed scale tba1 indicates the 
angle of the blade clearly. 

Table insert 
A small sec.tion of the table immediately surrounding the 
blade is removable to facilitate the changing of blades. Tb.is 
"table insert" bas a slot through which the blade protrudes. 
Occasionally a poorly madesawis supplied with a 1able­
insert sJot that is too 'Nlde, so small offcuts become 
jammed between it and the blade. It may be possible to 
rcplaoe a poorlyfittinginscn 'Nlth one made from stable 
wood or board in which the blade cuts its own slot, 

Rh'lng kniJr 
When wood is seasoned unevenly, it can become .. case• 
hardened .. as a result of the moisture con lCn t varying 
throughout its thickness. As soon as case•bardened wood 
is cut, it begins to move due to the release of stresses created 
within it. If this movement causes partially sawn wood to 
close up and pinch a rc:volvingsawblade, the workpiece will 
be thrown back toward the operator withcons:iderable 
velocity. For this reason. a curved metal blade known asa 
riving knife is bolled direc~y behind the blade to keep the 
sawk.crf open. The riving knife is adjustable to suit blades 
of different diameters. When adjusted correctly it should be 
approximately fin (3mm) from the sawtectb at its lowest 
pOinL, aomorc lhanii.n (9mm)from lhe teeth at its tip and 
a maximum of lin (3mm) below the highest poin1 of the 
sawblade. Once set. the riving knife cants wilh tbesawbladc 
and aulOmatically foUows its vertical movemcnL 

lVo mailer how experrenced you become as a machmis1. 
ne,·t>r dt,•;01('/rom safe ~·orking practices in order 10 saw~ 
ri~or money. Mo.rt wt>()(/'H.-Orkmg nwchines .-.ill mflict 
urrous injur,es if the)' are misused. 

• Use sound and sharp cutters or blades only. They are 
safer and produce better work.. 

• Use proper guards. as recommended by the machine's 
manufacturer. 

• D1sconnccl a machine from lbesupplyof electricity 
before changmgcuttersor blades. 

• Do not make any adjustments while cutters or blades are 
movmg. 

• Check the work for nails, screws and loose knots 
• Oon"t operate a machine whJle wearing looseclothi11,got 

je\\elry. Tie back long hair. 
• Fit some fonn of dwt oollecuon. or wear a faoe mask. 
• Don't operate a machine under the influence of alcohol 

or drugs, or if you are feeling drowsy. 
• Check: that wrencht-s and adjusting keys are n:mo\'ed 

before switctungon the machine. 
• Feed the work agams1 the direct.ion of rotation of a blade 

or cutter. 
• Support the work properly when passing it O\·er or 

through a machine. 
• Use a push suck to feed a workpiece rather than risk 

touching a blade or cutter by approaching ii with your 
fingers. 

• Never reach O\·er a blade or cutler 10 remo••e waste or 
otfculs 

• Oon',auempt to free a stalled blade or cutter before 
swi LChing off the machine. 

• Do nol slow or stop a blade or cutler with a picc:e of wood. 
Let both come to rest naturaJJy if the machine 1s not fined 
'Aith a proper brake 

• tr you are interrupted \\hen operating a machine. com­
plete the process and switch off before looking up. 

• Periodically check that aJI nuts. bolts and other 
fastenings art properly 1igbtencd. 

• Keep the area around tbe machine clean and free from 
clutter Cutting plastic-coated boards leaves especially 
··slippery" dust on the noor. 

• Don·t~torc materials or equipment above a machme in 
sucba way that theycouJd faH onto It. 

• Afier work. dlsconnect machines and lock your work­
shop. Keep unsupervised children well away from alJ 
machinery, C\'CD when not 1n use. 

• Check your machine settings and run through the pro­
ceclure ln your mind before switching it on. 

Blade guard 
A sturdy metal guard is suspended directly over the blade to 
prevent the operator from touching it accidentaJly and also 
to rcsuain the workpiece ifil is lil\ed from the table by the 
motion of the saw. The guard is bolted onto the riving knife 
or suspended from an adjustableann. Adjust Lhc guard as 
close 10 the work as pos.sible. 
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FJectric motor 
Being stationary machines. 
table saws are equipped with 
rel a ti v,:Jy large elcclric 
motors more than capable 
o[drivinga blade at a si-! 
that will leave a clean~u1 
edge on the work... Howe'\'Cr, 
the larger table-saw motoit 
arc less likely to be strained 
by the cutting of thic~, dense 
hardwood. A I.SkW (2hp) 
molOr is adequate for a 
macbinefi11edwitha !Oto 
12in (250 to 300mm) blade. 

WT-METAi. TAIU 

M.it.ergauge 
An adjustable miter gauge 
stidesonapatb parallel to 
the blade in a slo1 machined 
in the table. )tis used when 
crosscutting wood from 90 
to 45 degrees. The gauge 
must run smoothly without 
being loose, and i<should be 
marked with a clear scale to 
indicate its angle. 

Sliding table 
A scandard ,niter gauge is 
adequate for relali\·cly 
small-scale work, bu1 it is 
difficult to crosscut a wide 
board unless the table bas a 
section that slides panl11cl to 
!he blade and bas an adjust­
able gauge attached toit. 
Sliding crosscut tables are 
somclJmes supplied as acces­
sories to saws m:1dc for the 
home workshop. 

On/off s"itche:§ 
Choose a Sdwwitbeasily 
accessible on. 'off switches, 

Worktable 
The main requisite of a saw 
table is that it should be rigid 
and flaL Consequenciy, !he 
best saws are made with 
cast-metal or ground fabri• 
cated-steel tables. A cheaper 
folded-metal table is8'Xlept• 
able provided it is rigidly 
braced. Choose a saw with a 
gcncrous•sizc table or one 
that is equipped with e.xtcn­
sion pieces to suppon a full 
4 X 8[!(1.22 X 2.44m)board. 

L 

Rip ft:nce 
A workpiece is run against a rip fence to guide it on a straight 
path as it is sawn from end to end. It is essential that the fence 
be sturdy and inllexible. Some fences arc held at both the 
front and back of the saw table. but this is not essential 
provided the fence is coosuucted with a well-designed single 
mounting. The fence should becapableof v,:ry fine adjust­
ment from side to side. with a clear graduated scale. Fore and 
afl adjustment isa useful feature found on few table saws 
designed for the home workshop. 
The ripcapacity-the distauce between the fence and the 

blade-varies considerably from saw to saw. ldeaUy,cboose 
a sawcapableofbalvinga full-size t11J1n-made board, but 
you will find many saws have a smaller capacity. 

..., ...... 
,.,o,a 

IIIP•FOIU SCAl1 

157 

.. 

Page 154 of 304 EP Family Exhibit 2008



Maehille-sllopuftty 1SI 

Cellultse =:• ?90 
311 

e Clttni1t1 ■ u,fbl:adt 
Clean wood ruin from 
aaawbladt w1tha rag 
toakcd in lacquer 
tbitLOc:t Ot mi.ttual 
spiriu. Alt.crnatift.ly, 
)'Ou can use ao O\'CII 
dean«. 

• Oadoht:11d 
Two universal bbdd 
a.re: oombi.ocd \loith 
$pCQll wuto-rcmoval 
blades toconsttuc:1 a 
dado head for rotting 
wide gtOO\UOf housi11gs. 
Sec n•dal ... rm a•• 

I Ripblade 
l Crosscut blade 
J Combinatioo blade 
4 Carbi.dt-,tippcd u:ruvc:rsal 

blod, 

TABLE-SAW BLADES 

Spec WI-purpose rip or croJScut blades are used mainly when a 
mothine is set up 10 perform one/unction/or aperiodo/timt. A 
unfrersal or combina1ion-1001h blo<k is a IN11er cht>iu/or 1k 
aw,agtt home workshop. since the chore of repeatedly c-ltanging 
1he blade. ~,haps t\'try few minutes, t1,'()u/d .wen become 
tedious. De spit~ its addi1ional C'OSI. a carbide-1ipped combina­
tion blade ls enm belier. It rips and crosscuts solid wood. leaving 
a superb finish. and is id,alfo, CUiiing chipboard and ply,,,-ood. 
wh,rh quickly dull ordinary me/ blades. A /ways follow 1h, 
manufacturer's ins1ruc1ions for changing blades. 

Rip blade 
A rip blade has large 
alternately set cWscl-like 
teeth with deep gullets 
between them for clearing 
largeamountsorwaste. lt 
isdcsig.ned lOCUl with lhe 
grain only. 

Crosscut blade 
Crosscut teeth arc much 
smaller Lhan those on a rip 
blade and are shaped to saw 
across lhe grain without 
tearing it out. Hollow­
ground blades, which are 
reduced in Lhickness toward 
lheir~nten:. arc made to 
produce a top-quality finish 
and are sometimes known as 
"planer blades." 

Combination blade 
Combination blades, which 
are made to cut both with 
and across the grain, have 
groups of crosscut teeth 
separated by a rip tooth and 
a deep gulJet. A combination 
blade will not perfonnquite 
as well as a special-purpose 
blade. 

Carbide-tipped blade 
This type of blade has no 
"set" in the conventional 
sense. Instead, a wide tip or 
tungsten carbide is brazed to 
each toot.b to provide the 
necessary clearance in lhc 
kerf or saw<:ut. Carbide• 
tipped blades are ofton slot­
led to prevcntdisLOrtfon a.s 
the blade expands through 
beating. To reducewhisLling 
caused by the blade moving 
through thca..ir at speed, the 
hole at the root or each slot is 
sometimes plugged with soft 
metal. 
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Shacptnini: tat.It-saw blades 
When a blade bccolll<Sdull. 
you will srne.U burning and it 
bocomes more difficull to 
feed the work. A dull blade 
i.s also more likely to jam 
and throw the work back: 
toward the operator. Send 
a dull blade toa spcciali.st 
rorsbarpening or for the 
replacement or a damaged 
car-bide tip. 

WOBBLE WASHERS 

A pairoftapen,dwobble 
washerscauses the edge of 
the saw blade to move from 
side to side as it revolves. in 
order to cut a groove wider 
than thenonnal kerf. (Alter­
natively, you can fit a dado 
head see radial-arm saws.) 
Rotating the washers in 
opposite directions ch a og.es 
the angle of the blade so as 
10 increase or reduce the 
width or the gTOO\-'C, IL is 
necessary to remove the 
riving k.nlfeand to subslitule 
a table insert wiLh a wider 
slot in place or the: normal 
one. If the blade guard is 
attached to the riving knife. 
fit a hold-down unit when 
using wobble washers. 
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RIPPING ON A TABLE SAW 

Ripping is ustd 10 rtduc-e solid wood 10 width by cut ring mort 
or ltsJ para/It/ to tht grain. The work isa/111,•ays runagainSI the 
rip fence andt1£1•er cut freehand, in order toa,•oid the risk of 

Adjusring the rip reoce 
A rip fence that extends in one piece across the saw table is 
ideal for cutting stable man.made boards. However. when 
sawingsohd wood there is always the chance that this type 
of fc:occ will cause an accident. Just as the partially cut kerf 
incasc-bardeoed wood could close on the blade were it not 
for the riving knife, similar stresses locked in Lhe wood can 
make the kerf spring open until pres.sure: against the rip fence 
forces the workpiece against the side of the blade, causing it 
to jam and possiblylhrowt..heworlcpiece. lfthcfcoceis 
capable of fore and an adjustment, 11 should be withdrawn 
until its far end is about lin (25mm) behind tbeleadingodge 

R;pplog a wide board 
Use both hands to rip a wide boord-applyingpressurewitb 
one hand directly behind the work but out oftine with the 
blade. while holding 1hcwork against the fence and down 
onto thct.ablewith the other. Feed the work at a steady rate. 
and do not attempt to retrieve lheoffcut until the blade has 
stopped moving. 
Have an assistant help you support a very wide board when 

ripping, mak.rng it clear that you will guide the workpiece 
aod control the feed rate. 

Ripping a nanow board 
As you approach 1hecnd of a ripcut in a narrow board. feed 
1bc work with a push stick - a strip of hardwood notched at 
one end, with a rounded handgripat the other and use a 
second push stick to apply pressure against the rip fence. 
S1orc your push sticks near the table so they are always at 
hand when needed. 

Be,·el ripping 
To rip a bevel along a workpiece, before you switch tbe table 
saw on, till the blade to the required angle and check that the 
blade is aot toucb..ing the guard or rip fence. Feed the work as 
for a normal ripcut. 

Cutt-i.og a tapered 1'1-"0rkpiece 
To saw a tapered workpiece, cut a notch in the side of a ply­
wood orc-hipboardjigto hold the wood a, the required angle 
tot.he blade. Keep the jig pressed against the rip fcoce while 
feeding ii in thenonnal way. 

!Upping a waoey-edge board 
It is impossible to run a 
waneyedgeagainst the rip 
fen~ wilh any certainty of 
achieving a straight ripcuL 
To help keep lhe cu1s traigh1, 
tack. a sheet ofthrn plywood 
to the underside oft.be work­
piece so that it projects 
slig),tly beyond the waney 
edge and acts as a guide. 

tMisting lhe workpitu and jamming rhe blade in 1hek.erf 
Mczn..matkboa.rd.tart ripped in the sanrt> way. TIit riving knife 
and blade guard must~ in position when ripping. 

ortheexposed part of the blade (1). providing clearance to 
the right of the blade. Alternatively, clamp or screw a block 
of wood lO a onc~piece f encc (2) to provide similar clearance. 
Whatever type offence is fitted, it must be set parallel to Lhe 
blade. 
Adjust lhc rip fence to the width of cut according to its 

graduated scaJe, then make a test cut in tbeend ofa pi~of 
scrap wood to check thesetting. lfyoucannot trust the 
scale. use a ru.Jer to measure from the fence tooneofthcsaw­
teeth set toward the fence. Before you switch on the saw, 
check !hat the fence is securely clamped. 

2 t-b • block co • onr-piett ft!ia 

Rippiftl • 1'ide board 
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SH Al.$0 
Mlchet-111op saf•!X 1 Y 

Wobble --a.sl!.en 1 )8 

CROSSCUTTING ON A TABLE SAW 

Whtncu11ing )l,YJfk to lerigth. use tht mitu gaugtor aJliding 
crosscut table 10 guld, th, wood past th, blade. A sharp blade 
will CUI JOcltan.ly 1ha1 the end grain may need no further 
finiJ.hing. Keep the bltuk guard and riving kni/t in position. 
e~n 1/t.ough tlw knife is 1101 es.sen ti.al/or cro.ucuuing. 

Crosscutting with 
1 miter gauge 
The adjustable miter gauge 
on the average table saw is 
relatively short, but it is 
often drilled so you can 
screw a longer hardwood 
fence to its face. Ooce the 
wooden fence i I.SCI f is cross~ 
cut on the tabk saw. ilalso 
acu as a backup to the work 
lo prevent the grain from 
splitting out at the back as it 
is fed past the blade. Alter• 
natively, as a temporary 
backup. sandwich a piece of 
scrap wood between the 
factory-made mjter gauge 
and the workpiece:. 

Hold the work ftnnly 
against the fence with both 
hands, and feed it rclati\'cly 
slowly into lhcblade. If the 
workpiece is too short to be 
held with both hands, clamp 
it to the rence. 

MAKING MULTIJ'LE CROSSClfTS 

Many woodM-'Orking projecu requirt se,•eral ickntlca/ compo. 
nenu, Rather 1han crQ.JSCUI individually marked workpitttJ 
to tM lint, stt upont or two stops tolocatt tht ..,,,'00(/accur­
ately in relotUNI to the blade andmalu repetitive cuts. 

Making identical olfcuts 
II is tell)pting to butt the end of the work against the rip fence 
to ensure that ofTculS to the right of the blade are of equal 
length. However, an oft'cutcaugbl between the fenoeand a 
n,volving blade can be thrown back into the faoc of the 
operator. The correct method iseitbcrto withdraw the ri_p 
fence clear of the bladoor to clamp a spacer block to the fence 
to act as a stop block for the work., leaving a clearance to the 
rig]lt of the blade (I). 
To make tbecut, slide the wort: sideways until it bu1u 

agaiosl the block and feed it into the blade, then nepeat the 
process to ma.k.c identical offcuts. 

M_aldng identical ,,,.orkpieces 
Using the miter gauge, cut each piece of wood square. Camp 
a block orwood to thecxtendedmitcrgaugetoact as a stop 
for the squared cod of cac,h workpiec:c (2). #..__ __ ../ 

Crossculdng on• sliding table 
The friction between a large board or a long workpiCClC and 
the saw table can make crosscutting with a miter gauge a lab­
orious procedure. A smoo1h-running, sliding crosscutting 
action makes for easy and aocuratc work, regard.Jess of the 
size or weight of the workpiece. A sliding table is tilted with 
a longer-than-average crosscut fence that is ad ju.stable to 
any angle betwcen90and45degrocs totbe blade. Most 
fences are made with an adjustable stop block for use when 
making identical workpieces. 

Cutt_ing a miter 
Tocuta miter on a table saw, adjust the miter gauge to the 
n:quired angle, then reed tbcworkpieoe past the blade in the 
normal way (1). Hold the work ftnnlyagainst the re nee, to 
prevent it from being drawn backward by the blade. 
To eut aeompou.od miter (one angled in two planes), fint 

adjust the miter gauge, tllen tilt the sawblade(2). To cut a 
miter across tbeend of a board, tilt the blade to45 degrees 
and set the miter gauge at 90degrecs to the blade(J). 

1 Ad jlffl tht mhu p.ge to the proper ana;le 
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CUTTING RABBETS AND GROOVES 
ON A TABLE SAW 

Wltt>n cutting a groove or ra!JM1. on certain tab It saws it is 
necessary toremo•t both th, h/ad, guard and thtri,ing knife. 
As a remit. both procedures are more ha:ardous than stmuiard 
ripping or troucutting, so e x1ra concentration and caution are 
required. Some table saws can be fi1 ltd wi1h special l't'rtital/ 
/wrizontal ''hold-down" guards that surrtJtmd 1he work in Ihe 
vi(inityof tN blade. A lternatfrely, afford some pr<Jttction bJ• 
making a wooden lining/or your rip fence incorporating a sim-
ple guard to co,-er t.he blade. flt• hold -4o11J11 guard •MIi g1'1'10rlac or nbbtdn& 'fbe ahcr1111cfrt Is I shopm•dc a••n:I 

Cutting a rabbtt 
Two straightforward ripcuts produce a rabbet on a work• 
piece. Make lhefirstcut in the na"ower raccoftheworkpiccc 
(1), leavingsufficien1 wood on each side of lhe kerfto provide 
adequate support. Rcsc11he rip fence and blade height. !hen 
make the second cut to detach Lhc waste from the workpiece 
(2). Make this second cul with the waste facing away from 
the(encc, s.iocca waste strip trapped between the blade and 
fence could be thrown back as the last few wood fibers are 
cut. Stand to one side when feeding work into the blade. 1 Mal'Jna: lhefin1cw1 

Cutting a g:roon! 
A wobble saw allows you to cut a groove in one pass. using a 
push stick to keep your fingersclearof,he blade. Wilhou, 
special equipment. makeonesawcut to the required depth 
on each side of the groove (1). then adjust the rip fence s.ide­
waysone kerf-width ata time to remove wastem between (2). 

I M.1.ke two Ui"'(u(t 

KERFING ON A SAW TABLE 

Jf J,'OU almos1 se••tr a stri'p of wood with ugularly 1paud saw­
cuu, that pr<>vidts sufficient local_fltxihUity 1omakta tight 
bend in a thick wo-rkpieceof solid wood. 1netx«t kerf 
spacing is a mautr of exptrimtntatU>n-but as a rough guidt, 
tkclostr the spacing, 1ht tlghtu t~f>t,nd. AdJust tht htight 
of the blade to ltawan intact strip of ••oodbt-rwttn n I<> Jin 
(2106mm) thick,dependingon thejltxibili1J,'O/t~work. On 
$0tnt saws. fUJ guard can befitted-in which cast, txtrcise 
txtremecautioo. 

Btlldsotld w·ood by kerfine 

Cutting a tongue and groo,,e 
Leave a ccntraJly placed tongue on the edge of one workpiece 
bycutling two identical rabbets. Make the first cut in the 
narrower face, then tum the wood end for end to cur the other 
side of lhe 1ongue (t ). Remove lhe was1e from bo1b sides (2). 
To saw a matching groove in another workpieoe, adjust 

lhe rence 1ocu1 one side, then tum the work end for end to 
make the second cut before removing the waste(see leit). 

1 Cmradlsidcofatonaw 2 Tiltll tar o.frtbt waste 

Accurate spacing is essentiaJ i(the resulting curve 1s to be 
smooth and regular. Screw a temporary auxiliary wooden 
fence to the saw's miler gauge. Makeonecul through the 
rence, then drive a nail into it to mark the k.erf spacing and 
cut off the head oflhe nail (I). 

Having made one kerf in the workpiece, slot the fi.nt kerf 
onto the nail and cut your second kcrf. Slot that k:erf over 
the nail and make your third cut. and soon (2). 

.l Drop r-adl lr:.erf In l..--n Oftt the 1111.il 
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SEE ALSO 
RMlars 14141.148,15" 
MKNM-dio, safety t ~ 
WoM:ilewulws ISS 
Cromun!9 110 
CuttH:,aiters 160 

C.-0.-lapjoi:n.1 

A44mg: • support 
lftbesawhualow 
fence. ghx a block 
tothtjigtostopll 
rrom roek:ing. 

CUTTING JOINTS ON A TABLE SAW 

A 1ablt saw is capable of cuuing a "tarietyof woodworking 
j<Jin1swi1h extremeaccurat)'. As chebladeguardond riving 
knife may haw! toM rtmOl'td,proceedwith caution wMn 
using a ,ablt saw/or cuUinkJoinu. 

LapjoinlS 
Both parts of a lap joint arc 
cut in the same way. Oamp 
a spacer block to the rip 
feoceand use it to align the 
shoulder of the joint with the 
blade. Adjust the blade to 
the required height and 
make the lint cut (I). Then 
remove the waste one lcerf­
widLh at a time, sliding the 
workpiece lO the left against 
the miter gauge. 
Across-lap joint iscut bya 

similar method. but use two 
spacer blocks-clamping 
ooc to I.be rip fence and the 
other to the miter gauge­
to align bolh shoulders >A'lth 
the blade (2). Having cut 
both shoulders. remove lhe 
waste as above. 

l Uae cwo spattr blocb to cu1 cl'fl8$•1• p shouidt:B 

Teooojoinl8 
Having cut the mortises with a router or mortiscr. cut the 
matching tenons on a t.ablesaw. Some saw manufacturers 
supply a tenoning clamp that s.lidesalong the machined 
miter-gauge slot. Alternatively, you can make a wooden jig 
to suppOrt a workpiece while you cut the tenon. 
Screw and glue two strips of wood, precisely the same 

thickness as the work, to a pieoc of plywood approximately 
16x Sin (400 x 200mm)insiz.e(I). Makesurceac-hslripis 
square lo the longedgeoftbeplywood, and leave enough 
room to fit a workpiece between one strip and the short edge 
(2). Restrict screw locations to the top half of the jig, clear or 
lhe blade. 
Oamp the workpiece to the jig and pass it across the blade 

to cut one side of the tenon (3). Tum the work around to cut 
the second side. 
Having cut one tenon. remove a short section of waste from 

each side (4) to test its fit in the mortise. If necessary, make 
adjustments to the fence setting ~fore cutting any remaining 
workpieces. 
Cross,cut the shoulder lines (5). clamping a spacer block to 

the rip fence to align each shoulder line wilh the blade. If 
needed, rcduoe the width or the tenons bycutt.in$ the shoulders 
first. then remove the waste ooc kerf-width at a ume(6). 

0 

0 
0 

0 
~ 

0 

0 0 

~ 

----..___ 

=~ 
◄ Rtm0ve • Sl«1 ~do. of wasr~ 
£root t11dl side or ttl'IOlt 
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~~ 
Through dHO Bardattd bou:'!ii,:ag 

0adojoi.o~ 
Cut a simple through dado 
or the relatively narrow 
.. groove" of a barefaced 
housingjoint in thesame 
manner as a cros.s-lap joint., 
or use a wobble saw to cut 
them in one pass. CUl the 
tongue on theotberhalfofa 
barefaced housing like a lap 
joint. 

Rabbet joints 
Having sawn both of the 
components square, cut the 
tongued halfofa rabbet 
joint like a lap joint. 

~f 
Rt-inforced m.iter joints 
Having cut miter joints on 
the t.ablesaw. cut slolS for 
plywood splines. 

Slouillc • 1111unci ..-kpiece 
Tilt tbt blade to cut • POt for a 
spliM. 

Slo1tiag • mllutd £rlUlle 
Modlry t.bt lfflOC'I--CUtlm,&jig to 
slot•w,&mikr 
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finger joiocs 
A finger joint is a decorative 
corner joinL often used for 
box or drawer construction. 
Cu11ing it by hand is a labor• 
ious process. but with the 
belpof a s1mplejig you can 
cut several joints in minutes 
on a table saw. Use a blade 
that Cu ls a wide kerf, or fit 1 Makroot<'•t I• thrJic 
wobble washers to cut the 
spaces between the fingers. 
Work out the spacing so 
as todistribu1e the fingers 
regularly across each or 
the workpieces. 
Tomakcajig.,clampa 

let1gth of wood to the nutcr 
gauge and. having adjusted 
the blade height to just over 
the thickness of the work. 
cut a slot through the wood 
(I). Plane a strip of hard• 
wood to a snug 61 in the slot. 
Cut a piece of wood 2 to 3in 
(SO to 75mm)longoffthe 
strip and glue it into lhc slot 
to fonn a short projecting 
tongue(2). 

Reposition the jig against 
the miter gauge and place the 
remainder of the planed strip 
between the blade and the 
tongue(J), then screw the 
wood to the miter gauge 
and rcmovclhestrip. 
Stand thefirs1 workpiece 

on end and butt it against 
the projecting tongue. 
Clamp lhework (4). Feed 
the work across the saw, 
then drop the rcsuhing kerf 
over the projecting tongue 
and saw another lcerf (S) 
Continue in the same way 
until you have completed the 
rowoffingm(6). 
The fingers on t.hc second 

workpiece must be offset to 
fit between t.he fingers on the 
tirsL. Place this second pioct 
on end as before, but sand• 
wich thereinainderoflhe 
wooden strip between it and 
the tongue (7). Remove the 
strip and make the first cut, 
then locate the cut over the 
tongue and saw the next kcrf 
(8). Repeat the proc,ss 
across the width of the 
workpiece. 
Glue and assemble the 

joint~ then .sand the slightly 
projecting fingers ftusb once 
the glue has set. 1suc1 .. -id11 as:1riptw:r•-tt•tht«iog• andsecood worlr:pktt 
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SEEAUO 
Mich .. shop safety I Y 

Sawconversiw lJt.171 
o.-t ctlltcwi 214 
HNl'ing prcttlcltrS 214 

FJectric molor 
The average radial-arm saw 
for lbe home workshop is 
fitted with an induction 
motor rated a, about 1.1 kW 
(l½hp). This is powerful 
enough to generate adequate 
sawblade speeds of nearly 
3000rpm. but is not capable 
of generating cutter speeds 
comparable with a sprndle 
shaper unless the motor has 
a second "arbor," or drive 
shafi, geared for high-speed 
work. 

Sa"·blade di a.met.er 
Radial-ann saws ma.nu!~ 
turtd for the home workshop 
arc usually supplied with 
IOin (250mm) blades. 

O.ptb of cut 
Most radia1-ann saws have 
a possible maJtimum depth 
of cut of aboul Jin (75mm). 
Theblade,alongwith the 
machine's ann. is raised 
or lowered by operating a 
crank situated either on top 
of the column or beneath 
the worktable. 

K•dlaJ-11r111saw 

RADIAL-ARM SAWS 

IUffllCAl -

Mf1UISCAU 

IUO(-PM)T·-'11---1,.;_::,.__ 
lATtll 
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Armaog;le 
The a.rm can be rotated Jen 
or right, after releasing the 
miter clamping lever. A 
latch positively locates lhe 
arm for crosscutting at 90or 
45degrees. A scale on top 
of the column indicates the 
angle of the arm. 

-

11•SOOISAN 
WUU.Olfnt' ...... 

l UlCAnlilG 1'111 

-l(\lll Cl.AMPING lffi_JI 
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Ss~bl:adeang)e 
You can tilt 1besawblade IO 
any angle between vertical 
and borizootal. baving first 
released 1be bevel clamping 
lever and v,-ithdrawn a locat­
ing pin that engages aulo-­
macically wbca the blade is 
al 90or45degn,es. Choose 
a machine wilh a scale that 
indicates the ang)eof lhe 
blade clearly, 

Crosscut capacity 
The maximum crosscuuing 
width is determined mainly 
by the length of the arm. The 
crosscur capacity or home­
work.shop saws varies from 
121018in(J00to4a0mm). 
To make cuts up to 24ln 
(600mm) wide, you need 10 
buy one or the smaller 
industrial radial-arm saws. 

Rip capacity 
Tbewidlh of ripcu1-up to 
a maximwn of between 20 
and 26in(500and650mm) 
-is selected by sliding the 
motor housingaJong the arm 
aod locking it in position 
wilh a clamping lever or 
knob. Scales prinled along 
Lhe ann indicate ripcul width. 

Blade guard 
The blade on a mcxlem 
radial-ann saw is enclosed 
bya "gravity guard'' Iha, 
is raised automatically by 
the work during sawing. 
then drops back under its 
own weight at lheoom• 
pJetion of the process. 

RMngknife 
When ripping, to prevent 
case-hardened wood from 
closing on the blade, lower 
the riving knife in to position 
just behind <he blade and 
secure it with the locknut. 
Wheo crosscutting. the 
knife is pushed bade inside 
the blade guard. 

Anti-kickback 1SStmbly 
If a blade jams during a ripcu1, it can throw the work back 
toward the operator. To prevent this from happening, an 
anti-kickback assembly wilb trailing tcclb, or "pawls," is 
mounted on the saw. Theslighlest backward movement of 
lhe work causes the pointed pawls to pivot downward to 
restrain the wood. The anti-lr.iclr.back assembly also acts as 
a bold-down device to pre\'ent the workpicoc from being 
lifted off the table by the asccndingsawtceth. 

For ripping, raise or lower the anti-kickback assembly 
until lbe points of the pawlshangjin(3mm)belowthc 
surfac.c of the wood. Forcrosscuning. raise the asst"-mbly 
clearorlhcwork. 

Stttinc tilt tt1d­
kid:INlck JLSKmbly 

"""""" 

Worktable 
A simple worktable of high-<lensity fiberboard or chipboard 
is fixed to lhcmaehine'smc:taJ base. Because the blade of a 
radial-arm saw must cut into the surface of the table. it is 
wonh tacking or spot-gluing a sheet of thin plywood onto 
the chipboard or fiberboard. Make sure any screws or nails 
are out of range of the blade's movements. 

Fence 
A workpiece is crosscut against a fence running across the: 
wor-kl.able. The same fence is used to guide: the: work when 
ripping. 

For crosscutting., the fence is sandwiched between the 
worktable o.nd ii Sp.t,ocr board the blade being park.cd 
behind the fence between cuts. To increase rip capacity, the 
fence can be placed behind the spacer board. 
The fence that comes with the machine is usuaJly made from 

the same fibrous material as lhc worktable. However. you 
can replace it with one made from solid wood- m which 
case. make it longer than Lhe original since stop blocks for 
making rcpcLitivccrosscutscan be clamped to an extended 
fence in order to accommodate longer workpieces. 

On/off swltch<S 
The oa/off switcbes are usually placed either at the end of the 
radial ann or on the main control handle, where they are 
within easy rc:ac.h. Some: saws arc supplied with removable 
keys. so Lhcy can be rendered inoperable. 

Dust c:-oUection 
Radial-arm saw,create a great deal of dust, which is ejected 
through a rubber exhaust port on <he blade guard. Some 
form of dust collection is required in order to make sure the 
areasurrou.nding the saw does not become slippery with 
loose sawdust. 
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A/.,,ay.t/01/0111 thtgenera/ 
sa/tt}' recommendations for 
K-Orkmg ma machine shop 
and 1ake extra care k-J1en 
opnati11g a r'1dia/-armsaK. 

• Install the sa" sloprng 
backward vcr)' slightly. 
so the blade and motor 
housing cannot sh de 
toward the operator 
under their own "'eight. 

• When cro~scuuing. make 
sure t..hc hand holding Lhe 
work 1\ not rn line with 
the blade 

• Always park the blade and 
motor housing bchmd the 
fen-cc be1wccn crosscuts. 

• Ne\.-er np without 
using the anti-kickback 
as~mbl)' and riving k.nifc. 

• Keep anti-kickback pawls 
sharp. Take care when 
ri pp, ng pl astic-1 a rnin..-t tc:d 
board, since it may not 
provide sufficient gnp for 
the pawls. 

• Do notpe:rf"onnan 
operation freehand. 
Ah-.•a)'·S use thefc:nceor 
some othcrdevioe thJt 
will bold the workpiece 
still and stop il from 
rotating or twisting. 

•Plana npcut so that the 
otrcut is rree to mo'"·c side• 
wa)·saw11y from the blade. 

• Do not standd1recLlyin 
line with the blade when 
nppmg 

• Havean~1Stan1belpyou 
to support a long board. 

• 0on·1 ripsbortpu~cesof 
wood that will bring }'Our 
hands close to the b1ade. 

• Keep the blade guard m 
place and m good work.mg 
cond,11011. 

• Snting _., the ••dllnr 
Suppon a radial-arm 
sawo-nabenchau 
comfort.a bk working 
brigh1 and allow 
ttiougbdearaoce for 
)'Our knuck.kt bc1".-cico 
I.he column a.od wall 
WMnoperatina1hc 
dtpth•a.dJUStment 
crank. 
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SlEAISO 

WobW1Wish"1 
81ad•pd 
Affu.tickbed:: 
ISAfflllfr 

Slf•tJ!!' ........ 

15,1 

165 
165 
115 

• Chl.Dg.ing bllldes 
IIOdaiHffS 

Always rouow thr 
manu(IICturc:r·s 
mstnlCllOM ~ hen 
61t101bladesand 
moldin,&headson 
)'Our rsdial•tffllsaw. 

RADIAL-ARM SAWBLADES AND CUTTERS 

Bladts similar to thost ,ued on a table saw au a,ai/able for 
radial-arm saws. A gtnera/.purpoJeor unil'trsal block, especi· 
ally one with 1ungs1en-carbide•lipped teeth, is the best choice 
for a home M-orkshop. Fi11ing wobble M'ashtrs to make the blade 
moi'e/rom side tositk i.sone M'OJ' to rot groo•'e.sand housings. 

Dado bead 
A dado head filled 10 the 
nonnal saw arbor provides a 
means for cutting grooves 
and housings up to iin 
(2hnm)wideinonc pass. A 
dado head comprises two 
universal blades Lhatcut 
both sides of a groove or 
dadosirnuhaneously, while 
"chipper"' blades sandwiched 
bet IN'ten I.hem remove the 
wasle. Paper washers are 
inserted between the blades 
to make minute adjustments Cbipptr bbde$a.rtWld•i<:hetl 
to the width of cut. l:,,c:tlfee,i dadoa"'blalk! 

MOWING HEADS 

A radiaJ.armsawiscoo• 
vcrt.ed LO a spindle shaper 
by re.placing the blade with 
metal molding beads that 
take two or three shaped 
cutters. A lhrec~utlCr head 
leaves a much cleaner finish 
on a workpicoe. Each cutter 
is bolted securely into a slol 
inthemoldinghead.An ,.,,,,, 
extensive range of shaped 
cutters is available for radial• • 
annsaws. 

The machinecan beset up 
wilh the molding head 
revolving horizontally. in 
which case a special guard 
and fence have to be fined. 
On some saws. the molding 
head can also be mounted 
vertically, like a sawblade, 
using Lhe usual guard. 

Moklina hud a.nd CUlttn 
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CROSSClfITING ON A RADIAL-ARM SAW 

In order tose,•era workpitucomplete/y, 1he sawblatk mu.ti 
rut into the plywood table lining toa depthof abcutt&in 
( 1mm). This scortdlint passes across the table and through the 
fence. The notch cut in the fence makes an ideal guide when )'OU 

need 10 line up a marked cut /me on a workpiece with thtbladt. 
801h 1hean1i-kickback asitmblyand riving knife must M with• 
drawn while crosscuuing. 

1\>b.k.ing a squart crosscut 
With one hand, hold the work face side uppennost against 
the fence so that the blade will cut on the waste side of the 
marked Linc. Makcsurcallclampingleversaretight.exccpt 
for 1be one that aJlows the blade and motor housing to travel 
along the ann. Switch on the saw and s1eadily pull it toward 
you to just sever the work. then push it back and switch it off. 
Crosscutting is a relatively safe procedure, because the 

action of the blade tends 10 hold the work against the fence 
and down onto the table. Howc\'cr. thc blade also has a 
tendency to pull itself toward the operator a tendency that 
must be re.o;;i.sted by keeping your forc.ann in a straight line 
with the handle oflhe saw. 

Ma.king repetjtin:! crosscuts 
If you want to cut several identical workpieces to length. 
aUgning the marked lines with a notch in the fence may not be 
sufficiently accurate. lnstcad,clamp a block of wood to the 
fence to act as a stop block for the workpieces but never 
position the stop block so that it restricts the lateral move­
ment of an off cut once it has been severed. Also. always make 
sure that sawdust docs not become trapped between a work­
piece and the fence or stop block. 

Cutting a \.'I ideor thick board 
Use a stop block when you want to cut a board that is wider 
than the saw's crosscut capacity or thicker than itS maximum 
depth of cm. 
Cut just over halfway through the work then tum it over. 

press it agajnst the stop block and sever the wood with a 
second cut. Th.is procedure is acceptable only when it is not 
important to preserve a faoeside. 

Making a btvt-1 crosscut 
To make a bc\'tl crosscut, first till the blade and clamp it at 
the required angle. then proceed as if you were making a 
square crosscut. 

Cutting a miter 
To cut a miLeron the end of a workpiece, keeping the blade 
vertical, sw1ng the arm to the required angle- usuaJly45 
degrees-and clamp it in plaoe. Holdmg the work finnly 
against the fence to make sure it can.not move during the 
operation, cut the miter by pulling the saw toward the front 
of the table, 

S-.i:111 tM inn to Ont lidc tOCIJI • miter 

Hold dw wott 6rmly aa•~ dlf' fentt 
whita•aki,"I a,quarit ttO!i.'iiCU'I 

Utie • d1mptd aop block to 
makt kkotic•I •·orkplttts 

TIii the blade toad • ~d 
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SEE ALSO 
MaehiM-stio,11f1ty 158 s,,,, If! 155 
Moliiilll IL-tads 15' 
Held clown gua,i 208 

DRILLING wrrn A RADIAL-ARM SAW 

You can corn'efl ),'®' radia/.arm .saw in10 a power drill by 
jiuingochuck wi1hacopaci1yaf Jin ( 10mm) 10 th,arborat 
1N other end of the motor hOUJingfrom the blade, which must 
be rtmo•'tdfir.sl. 

OrilUngside grain 
To drill intolhcsidcof a workpicce,set up the machine so 
that the drill chuck faoes 1becolumn. Construct a high fence 
to serve asa backup, and raise the workpiece oo scrap wood. 
Use a clamped stop block to position the work accurately. 
Hold or clamp the workpiece, then switch on the saw and 

feed the drill into Lbc work by moving the mOlor housing 
aJong the radial ann (I). Drill a series of holes in hoe to 
remove the waste from a mortise. 

Drilling end grain 
TodriU into end grain to insert dowels, for example- tum 
the molOr housing so that thcdriU bit is parallel to tht fence 
and tighten all clamping levers. Raise the work on a tempor• 
arilyconst.rucled box or a piece of scrap wood, and feed ii 
against the fence into the drill bit(2). Tac:k orc:lamp a block 

~~;i~~;~~;;;;~~~~t~o~~lh~:•~fcio~ce~~•~he1:•idiof the work to act as a depth Slop. 

I Feed tht clrOI inco aick grain 

ROUTING wrrn A RADIAL-ARM SAW 

M(JJty radial-arm sowsaaep1 mounting brackt1.s to hold 
popular brandJ of routers. 

Sliding the router back and forth along the radial arm is an 
excellcot method for making stopped housings for bookcase 
shelves or stair treads. 
Cut grooves or rabbets along a workpiece by running it 

against the fence into a fixed router hcld in plare by the 
saw·sctamping fever. Cutting a stopped groove is less 
simple. since you have to lower and raise the router during 
the operation, using the dcpth-adJustmgcrank. 
When molding or rabbeting an edge, rtmember to feed the 

work against the rotation of the router bit 

Cut stopped ho~ widi a mobi.lt r(liuttt 

USING THE MOLDING HEAD 

If you intend losha,w work wi1h a molding head.J•oumustfi1 
a special guard tha1 encirclu 1hecu11trs. You will also need to 
makta two-pa.rt/tnu and 10 takeex1racart 10 ensurtt~·ery 
proctdure is undertaken wit It safety. Ftw radia/.armsawsart 
supplitdwith th, rmica/Jhomontol hold-dfJ.,nguards that 
t'lTta/eature of spindle .shap,rs.so you may Jia~v tomakta 
/tarlwrboard to hold narrow workpkcesfirmlJ• agains1 1M 
/tnce (setoppositt). 

Always follow 1M manufacturer ·s instructions for selling up 
1he mac hint and for fit ling tht cut ttrs in the molding Mad­
since a :serious acciden1 could occur if a cutter "'·wks loosr. 

Makloa a fence for shaping 
When the molding head is mounted horizontally ror 
shaping the edge of a workpiece, you need a two-part fence 
through which the cutters protrude. Cl"-mp both halves 
ohhc fence between the worktable and the spacer board. 
adjusting them to provide jus1 enough c:k:arancc for the 
cuners (1). When you are rabbct.ingor cutting a molding 
that leaves part of the edge intact. both halves of the fence 
should be in line (2). 
To support a deeply molded edge, the oulfced half of the 

fence must be set forward (3). The simplest method is to 
plane two wooden strips toa thickness Lhatexactly matches 
the amount of wood to be removed. Plare one strip in front 
0[1hefcnce.and tbcolher behind lheoutfced hal[(4).Set 
the strips flush with the worktable. 

l Rabbttirtt am Mar 
When only part of an edge is ttm0ved keep1he fcnoe m hoe 

3 Cu.1 ti nc • det-p •okli.11c 
Off:5c:t 01.itfced 51Xboooffeooc: to support the molded 11,'00d. 

<I Shin the two-part frn,c,rout of lfot• wi(h 5'ripsol wood 
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Adjusting the cuuer heigh1 
Using the saw'sconirols, you can adjust the height of lhc 
cutters to mold a workpiece from above(!). However, 
molding from underneath (2) has two advan1ages, if the 
shape of the cuner permits il. Firsl, lhc work ilSClf protects 
the operator from the Cutlers. Second, if a slightly warped 
workpiece rises on the table, the cutters will not take a deeper 
bite out ofit as they would if the molding head was 
suspended abo~ it. 

Positioning the molding bead below the work can be 
achieved bycuuing a hole in the worktable and spacer 
board.or by lay,nga board on the1ableto raise the work. 

Molding a wide boa.rd 
Always feed the work at a steady rate against the rotation 
of the molding head. Press the work against the fence, 
keeping both hands flat on the work never trailing them 
behind or in line with the cutters. Don't try to remove too 
much wood in one pass. Shape a deep molding by making 
two or three shallow cuts and adjusting the mold.mg head 
between passes. 

Molding a narro~ board 
Don't feed a narrow board past thccullcrJ by hand. With a 
jigsaworbandsaw, make a featherboard bycuttingcun·ed 
fingers along the edge of a piece of wood. Screw the feather• 
board to the worktable to leave a tight sliding fit for the 
workpiece between the flexible fingers and the fence. u~ a 
push stick to feed the work past the cutters. Don't try to 
mold a very narrowstripofwood-instcad, shape thecdge 
of a wider board, then saw off a strip the size you want. 

USING A RADIAL-ARM SAW AS A SANDER 

You can com·trt a radial.arm sah· inlO a very serviua.ble 
sandmg machin~ byodding disconddrumsanders. 801h 
(lCCessories are ji11ed in ploct of 1he St{JJJdard sawblade. 

Orum sanding 
The small drum sanders available for radial•arm saws are 
ideally suited for finishing and shaping the edges of work• 
pieces. With the drum mounted vertically, a contoured 
workpiece can be fed freehand against the abrasive surface. 
Separate the table and spacer board with wooden blocks to 
create a gap through which you can lower the drum k..-d 
with the worktable surface Tih the motor housing to sand 
a mitered edge. 

In order to sand a straight. narrow workpiece with flat 
surfaccs..set the drum horizontally and pass the workpicoe 
undern. 
Take care to feed the work against the rotation of the drum. 

or it will be grabbed from your hands and thrown off the 
machine. 

Oise: sanding 
To sand end gram. swmg the rad ta I ann to one side and 
lower the motor housing to present thed1sc alongside a 
worktable extension. ff you do not have room to construct 
an extension. raise the work by standing it on a temporary 
bo~ or platfonn placed on the worktable. Clamp the arm at 
90 degrees and adjust the disc so that it will revolve level with 
the platform. 
Work against the ''down" sideofthediscata11 times.so 

that the work is held down on the table. Sand square or 
mitered work against a temporarily clamped fence. or use the 
disc to shape curves freehand. 

I Molding from 100,·e tbe ..-ork 

Cootou, uncling 
Mount tht-drum vutieally. 

Sandine • st:raqth.1 NII~ 
Set the drum hOfU:oru.ally 

171 

' 

2 \1olding from btot:atb 

Slupe tlll.f'Ved work (rttil;dd 

f',lolding••·idcb,o.,-d 
Feed the wort by band 

Moldlna • lllm)" board 
Usu ftathe-rboatd to 
hold tht ~Ork apinst 
thefeocc. 
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e Dectric IDOtor 
Band saws t« the DOil· 
profcu:iolW market•~ 
madt:wilh$,0101$()W 
(¾ to lbp)e.leeuic 
motor-... powerf11l 
mouah IOcopeWltb the 
dcmaodsmadeontbcm 
in• home -.-orluhop 

saw.even 
clean/ or 
advantage 

Depth of cut 
Many band saws are sold by 
virlue of the fact that they 
are capable of cutting thick 
workpieces. The a\'etage 
home-workshop band saw 
will cut wood upto6in 
(150mm) thick, but the 
slightly more expensive 
versions have a maximum 
capacity of 12in (300mm). 
This makes a band saw the 
ideal machine for cutting 
large timbers into planks or 
even in10 veneers. 

Wldthof cut 
The band saw's throat 
the diStaDCC from the blade 
to the vertical frame member 
- delermines its maximum 
widthofcuL Throatsizeon 
most borne-workshop band 
sawsisabout 12101410(300 
to350mm). lfyouare 
likely 10 CUI wider boards, 
choose one of the smaller 
industrial band saws. 

Cuttin& .-peed 
The cut bog si-d of a band 
saw is measured by the 
number of feet or meters 
a point on the blade will 
travel in one minute.Top 
speed varies considerably 
from saw to saw, ranging 
from 720f\ (220ml to4000fl 
(1220m) per minute. On 
some band saws.. slower 
•i-ds can be selected for 
cutting melals and hard 
plastics. Others are fitted 
with variable-speed control 
between limiu. Manufac­
turers normally recommend 
<he highest si-ds for cut• 
ting wood, but be prepared 
10 rcduocspccd if }ou sense 
the saw isstrainiog when 
cu tung 1-·ery thick or dense 
wood 

BANDSAWS 
cut thicker wood t 

- IU.11[ ACCESS ODOR 

• 

~ 11.ADl·ACCESSOOOR 

172 
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Band •11tt Is 
All band saws have at least two wheels for the blade, one 
mounted directly above the other. The lower wheel is driven 
by the motor. Some saws ha"e a third wheel that has the 
effcc1 of increasing throat width, since the blade lra\•els 10 
one side before returning to the upper wheel. Three-wheel 
saws put a greater strain on blades. causing them to break 
more often, Band wheels are fined with rubber.cork or 
PVC tires to preserve the set of the blade-s. 
If possible. choose a saw,..,itb a fixed brush that continu• 

ouslycleans sawdust from the drive-wheel tire while Lhe 
machine is running. sinoc accumulated sawdust can cause the 
blade to slip. Also look for band wheels mounted on sealed 
beanngs they never need lubricating. 

0 
0 

Blade guides 
lkarmgs or guide blockssuppart the blade on both sides and 
from behind to resist the tendency for it to be twisted and 
pushed off the band wheels by the action of cutting a work­
piece. One sc:t of bearings, mounted above t.he saw table, is 
mo"ed upordo\\'ll to accommodate the thickness of the 
work; and a fixed set of bearings is usually mounted below 
the l.able. Blade guides must be capable of adjustment l() very 
fine tolcraoces. 

Bladt tension and tratking 
The blade's tension is adjusted by moving the top band 
wheel upordo\\on. Some saws a.re made with a scale that 
indicates the ten$lon for each blade, but usually the correct 
blade tension h.as to be asccrtain«t by experimentation and 
expericn«. The tracking is adjustable 10 ensure lhat the 
blade runs centrally on the band wheels. 

Blade guards 
Excepl for the part exposed tothe work, the entire band• 
saw blade is enclosed by the machmc'scasing. The exposed 
section is shiek!ed by a i.·ertical1yadJus1able guard. 

Saw frame 
The best band saws have a riiid cast-iron or heavy-gauge 
steel frame to resist I.he considerable tens.ion applied to the 
blade. A saw cannot run true if the frame isfte:Uble. 

Saw table 
The majority of saw lablcsare made from cast iron, ground 
fabricated 1teel or an aluminum alloy They are machined 
perfecllyftat or have grooves for faster sawdust clearance. 
Every band-saw table tills to 4Sdegrees for cutting miters 

and bevels. A scale under the table indicates I.he angle of tilt. 
The average table is 16 to 18i.n (400 to450m.m) square. 

Ripfen<e 
Straight ripcuts are made against a sbon adjustable fence. 
Very deep or long workp,coes may prove unstable when 
using the rip fence as supplied - in which case, extend the 
rencc by screwing a higher wooden fence onto ii. You will 
find it advantageous if the rip fence can be mounted on cit her 
side of the blade, particularly for bevel ripping when gravity 
will help hold the work againu the fence on the tilted table. 
Some saws arc made with a depth stop mounted ahead of the 
rip fence: for cutting tenons and other joints to length. 

;\'liter gauge 
A miter gaugcstidesalonga g:roovemachined or cast in the 
saw table. By adjusting thcangleofthegauge. it is possible 
to make square or mitered cros.scuts. Miter gauges arc often 
too short, and should be extended with a wooden facing to 
support long workpicce:s. 

On/olf sw!tch<s 
As a safety f eaturc. on/off sv.itches are someumes made with 
a removable key. On some models, opening the blade-access 
doors automatically immobili~ the machine to ensure that 
the saw cannot be sv.itchcd on accidentally when the blade 
and band wheels are exposed. 

Foot brake 
Floor-standing band saws are sometimes fined with a brake 
to bring the blade to a stop afier switching the machine off. 

Oust collection 
Asawdustex.haust port below the table can be attached to 
the hose of a Portable vacuum. 

A ban.d saw u a relatm~lysafe wood..,·orking ma<hint prt>­
,;fded youfollowgentrol safel) recommendalions and 
obstnt th~/ollowmg rules 

• Always ad Just the blade guard and top gujde:. as close o..s 
possible to the workpiece. 

• Oooot feed work with}'OUr lhumbsdirecdy1n hne""ith 
the blade. Use a push stid. to feed a narro" workpiccc 

• To a1,,oid pulling the blade off the ""heels, never back 
out of a deep cut without s"'11ch1ng off the saw fin,t. 

• Should a blade brcJk or slip from the band wheels while 
you arc u:.mg lhe $.ltY., ~witch i L off immediately and 
,1and b.tck Do not opeo the blade-access doors until the 
m,Jchme has come to a stop. 

• Reptacedull ordarnaged blades before )OU find you 
are having to feed the work w1th exc.es.s force. 

• Wear gloves when coiling or uncoiling b;md-1,aw bladc1> 

TYPES OF BA.~ SAW 

The larger band saws stand on the workshop floor and have a 
ooe-piccc frame. The smaller models are designed for 
mounting on a low bench. You can either buy a bench as 
an accessory or make your own. 

173 

J.1oor •st•ndinJ: 
bln1h11• 
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BAND-SAW BLADES 

Wh,n you bu ya band saw, it will p,obably b,fiu,dwith on, of 
lht witkr Jawblotks Q\•oilablefor 1h01 particular machine. 
However. a much wider range of blades if made /or trtry bond 
saw, tll1dtven if youdtcuk 1ocon1inue using one or two blades 
only. It is w<>rlh knowing ah<Jut tht/ull range in CaM you K'ant 
IOfWr/orm a sptcific procedure on your saw 1.lta1 J,'Cur standard 
bla<kscannot handle. 

Ma1e.rtal 
Band•saw blades arc made 
from n tough flexible steel 
wilh a hard, briltlecucung 
edge that slays sharp and 
keeps its set for long periods 
cYcn when sawing man-made 
boards. Hard-edged blades 
can.not be file•sharpened and 
arc thrown away as soon as 
they become dull. 
Ah hough relatively soft 

nickel-steel blades can be 
sharpened, reset and even 
reweldcd when broken. the 
cost of profess.ional repair 
and maintenance is such that 
the longer-lasting disposable 
blades area be11erchoice. 

Tooth size 
SawtooLh size is specified by 
the number of teeth that 61 
in10 a I in length or blade. 
For a given thickness. hard· 
wood, chipboard and ply­
wood require more tcclh per 
inch (TPI) than resinous 
sonwood.Also, bear in 
mind that small teeth tend to 
skid when cutting sort woods. 
Generally, the smoo1hcs1 

cut is achieved using rela­
tively 6ne teeth wilh a high 
saw speed and a s.lowrateof 
feed. For faster cutting. 
choose a blade with larger 
teeth, then increase both the 
saw speed and feed ra1e. 

Widib of blade 
Depending on the model of 
band saw, blades are avail• 
able from i to ¾in (310 
20mm) wide. Wide blades 
tend to hold a strrught line 
better than narrow ones, and 
are selected for ripping wood 
and boards LO width. 

Toochshspe 
The shape of the sawtooth 
isdes.igned either for faster 
cutting or a dean surface. 

Hool!: teet.h 

Regular tooth This is the 
standard typcoftoolh for 
most band•saw blades. l t 
will produce an accurate, 
fine cut on most woods and 
man.made boards. 

Skip tooth Theshapeofa 
skip tooth is similar to tha1 
of a regular tooth. bul each 
one issepara1.ed by a wide 
gullet for better chip re• 
moval. The cut is relatively 
rough. Skip.tooth blades arc: 
particularly suitable for 
sa\\ing deep workpieces. 

Hook tooth This kind of 
tooth has what is known as 
a "positive rake" i.e. the 
leading edge of each loolh 
leansatanacuteang)e. A 
hook tooth is able to cut 
hard material quickly. 

BLADE-WIDTH GUIDE 

S.elect the width of blade 1osui1 

ToolhS<I 
Band-saw teeth are bent 
sideways 10 cu, a kerf wider 
Lhan lhe body of1he blade. 
thus providing a clearance 
that reduces friction in a 
straight cut and also per­
mits the work to be steered 
on a curved path. 

Standard 1e1 The teeth arc 
bent alternately to Jen and 
right. as on the blades of 
most woodcutting saws, 

Rakt>r:wt 81adesde::;ig.ned 
primarily for culling curves 
have pairs of s1andard-se1 
teeth separated by a single 
unset 100th. 

Wavy set Croups of teeth 
set alternately to the lert and 
nght fonna wavycutting 
edge on this type of blade. II 
is the best sort of blade for 
cutting thin boards. 

When you want lOCUL 
curves in wood. select the 
optimum width of blade to 
suit the minimum radius. 
To save time in changing 

tht minimum radius of a cun·ed cut. 

blades, most woodworkers 
fit a medium•widlh blade 
for general-purpose work. 

Blade Midth 

M.inimum r1tdius 

in 

mm 

in 

mm 

174 

i ¼ i 
3 6 10 

fi I I½ 

8 25 38 

Special-purpose bands 
Occasionally, you may 
want to cut materials that 
require special•purpose 
bands instead of the usual 
toothed blades. An abrasive 
band is fitted like a saw• 
blade, but it is backed up 
bya rigid plate bolted in 
place of1he blade guides. 

I 
a. ZiZ z,~7 

Scnlfl t.ni!t..-~ bal'ld.l 
A 

~ 
Wul'•ed2t bltld 

il.~i~iljrf fi 
Abnsh·t band 

Knife-edgebands Tocul 
upholstery foams, fabrics 
and cork, fit a straight. 
scalloped or wavy-edge 
knife band. 

Abrasi~·ebands Theseare 
narrow 0e:tible bandscov-
ered with abrasive material 
for shaprng aod sanding 
Slra1ght and cun·ed edges. 

! i ¾ 

12 15 20 

2¼ 4 5! 

62 100 136 
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OIANGING A BAND-SAW BLADE 

IVhe1her J,'OU need to replace a blade because ii has b,come 
dull or simply wam to swap ii /or one of a different si:f' or 
uxuh ronfigurotion, the procedure is identirol. 

Replacing the blade 
To change a blade, first remove lhe rip-fence guide rail 
and blade guard. then retract the blade guides. Lower the 
upper band wh~I by turning the blade-tension adjuster. 
and lift the: blade out of the machine. 
Place the newsawbladcover the top wheel and work it onto 

the lower ooc. The blade teeth should be facing the operator 
and pointing down toward the saw table. 
Tension Lhe blade JUSl enough to take up the slack, then 

check the tracking by spinning the band wheels by hand. 
ProfcssionaJ sawyers hke to ha\'C the blade running close to 
the front edges of the wheels ( t), but it is normally safer 
to pos1uon the bladecentra11y(2). However. check the 
manufacturer's recommendations for track1ngadjustmen t. 
Adjust the tracking device until the blade runs true. 

Raise the top wheel until the correct tension 1s indtcated on 
the appropriate scale or until the unsupported llCCtion of 1he 
bladec..1n flex no more than about ¼in (6mm)toeithers1de. 
Then check and adjust tracking a finaJ time. 

0 
I Sl>mt .sawycn tr11d: dose lO Chfo 
(ron1 ~o(ba.nd ..,bHJ,i 

S.1tiog the blade guides 
Set both sets of blade guides 
in the same way. First. 
adjust the thrust bearing up 
to the bad edge of the 
blade, leaving the minimum 
clearance so that contact i.s 
made only when pressure is 
applied to the blade 
Next. adjust lhe side bear­

ings to leave a papcr-thm 
clearance on each side of the 
blade (3). Each bearing 
should be level with the 
roots oft he teeth when the 
bladciscutting(4). tfyou 
advance the bearings too 
far. they will destroy the set 
of the blade. 

Finally, replace the guard. 
close 1he blade-access doors 
and reassemble the rip fence 
before switching on lhesaw. 

0 
211 t"'isaftr IOrun abbde lbl i5 
«tll~'fll 09 I.hi!' "hffh: 

JSkk-btarina adj16hM11t 
Leavca linygapon.~a,ch sidt 

n4M1 1w1u..-, 

.,,.,....,,.. 

FOLDING A BAND-SAW BLADE 

Store band-saw blades by 
folding them in thrcccoiJs 
and hanging them on pegs 
on the workshop wall. Until 
you havede\·eloped the 
knack offokling a blade. 
wear gloves to protect your 
hands and wrists. 
With the toeth facing away 

from you, hold one side of 
the loop in each hand: at the 
same time. hold the blade 
lightly under one foot (I). 
Bring your hands logether, 
allowing the 1op of the loop 
to bend toward thefloor(2). 
Cross the blade over itself to 
fonn three coils (3). then 
lei i1 fall lighlly to the floor. 
To unfold a coiled band, 

hold ii securely while you 
separate the coils slowly and 
allow the blade to spring 
open away from you. 

2 Urine bnds totfflltt co form• 
loop iD the black 

I Hold dtt bdlnd 111 belch l'la..ncli •114 
IIOderOlnf'fOOI 

3 Crost Che bl•dt tn·tr to form dtrtt 
c0Us.,t.henleci1r.11 

175 
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MKUN-ahop11fety iM 
Jtinu Ill 
S.f,,1ips 

Cutt1111 •rtim 

173 
174 

175 
18'-117 

191 
311 

Cuttlnc pvaDd an·ts 
Fttd t.bc wort agai.t1s1 
• roUl'ldrd bloctdamptd 
tolhcsawtablc. 

MAKING CURVED CUTS ON A BM'D SAW 

Sawing/rethond by following 
a li,u, marked on a ~-o,kpl~ce 
is not difficult provided Ihe 
blotk is sharp and atcurauly 
s,t. ifthtbladtisdullor 
damaged, it is much more 
likely to -...:andtr and )'Ou will 
find your st// constantly cor• 
reeling tMlineof cut. which 

"" 

intvitabl)'pulSa strain on the \ 
blaM. Stltct tht •;d1h of 
bltuk1osuit the minimum 
radius )'OU wish to Nit. and 
plan the proudure totnsurt 
that tht bulk of tht 'tl.'Orkpiece l C•CtiQ& • tlsbt cunt 
is ablt to pas.! through the Rnnovewutc itucictiom 
throat of the saw. 

I frtdwldwtti:nx 
Guide the work. "itb both bands. 

t I 

0 • 00 

lC•t wastt lil"lt 
Waste rausaway asC\lr--e 1swt. 

Cutting parallel cunes 
Curved components often 
have parallel sides. To help 
cut one curve parallel to 
another. round over the end 
or a block of wood and 
clamp it to the saw table. 
leaving a clearance between 
i1 and 1he blade equal 10 Ille 
widlll of the finished work· 
piece. Runoncofthecurves 
against the rounded end of 
the block while following 
the other marked line with 
the sawblade. 

Following a cur,,e freehand 
Feed the work into the blade.cutLingata steady rate on the 
wasleside of the hne, and foUow the curve without twisting 
the blade in 1he kerf. As the blade approaches 1hc end of the 
cul, keepyourha.ndsawayfrom Lhccuuingedgcand,if 
needed. pass one hand behind Ille blade to guide the work (I). 

Ir the blade begins to bind as you negotiate a tight curve. 
do not withdraw it. lnstead. run it out to the side of the 
work through the waste and start tbecutagain. It maybe 
necessary to perfonn a similar procedure several times to 
complete a curve (2). 

lfyoususpcctinadvanee that it will beimpos..,1bletocom­
plete a cut in one flowing movement. ma.kc short straight 
cuts through the waste so it will fall away in sections as the 
curved cut progresses (3), Alternatively, drill clearance holes 
at strategic points so that you can tum the blade in another 
direction (4). If t.bere's no escape route for a binding blade, 
switch off the saw and slowly back: out of the kerf. 

4 Drill bolts at stnttgk points to ch~e di.recdon 

I I 

0 

176 

Curring lde-odca.l pieces 
To make identical pieces, 
cul several blanks and tack 
them together through the 
waste. Followingtheoutline 
of the workpiece marked on 
the top blank.cut all the 
pieces in a single pass. 

Cutting three-dimensional 
cuneswith a band saw 
To cul a shape that has 
three-dimensional cur"es (a 
ca brio le leg, for example). 
mark out its profile on two 
adJaccnt sides of a square. 
section blank. Cut one side 
freehand, then replace the 
waste and tape it in position. 
Turn thcwork.pieoe90 
degrees in order lOCUt Lhe 
second pair of curves. 

c.nmg • c• briook ar, 
T&pe WUIC 0010 the workpte'OC 
tier ore mak:m11he second cut. 
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RIPPING ON A BAND SAW 

Making a ripcu1 parallel tc, another edge is a straightfon•;ard 
proudure-but unless rht bltuk is sharp and set perftrtly. i1 
will tend to drift off line even when }'ouare ripping against a 
fen re. Al.so, make .sure the blade guitks are adjusted rorrwly 
and thi- 1ratking is true. 

ru pping against the-fence 
With the work pressed 
against it. adjust the np 
fence sideways until the 
bla.dcisjuston the waste 
side of the marked line. 
Switch on the saw and feed 
the work at a steady rate. 
without forcing it Keep the 
workpicct pressed against 
the fence throughout thecuL 

Finish cutting a narrow 
workpiece by feeding it with 
a push suck, pressing diag­
onally toward the fence. 

Ripping agafost a block 
lfa btade persists in wander­
ing when you arc using the 
rip fence, employ a rounded 
guide block similar to that 
used for cutting parallel 
curves. Clamp it to the saw 
table, leaving the required 
dearance betwetn blade and 
block, and make the ripcut 
freehand so Lhat you can 
compcn.sa1c for the sideways 
drift by slightly changing the 
direction offeed. 

Ress.wing wood 

• 
0 

When resawing a piece of R.ippio.a •11.ios1 • ,...n4e4 bioct 
wood into thinner planks., O • 
fit a wide blade and use 
either the rip fence or a guide 
block. Hold the work 
against the fence with a 
block of sc-rap wood and 
feed it with a push stick. 

Revel rippiog 
To cut chamfers along a 
workpiece, till the saw table 
and pos.ition the rip fence 
below the blade. Ir you 
canno1 fit your fence on the 
downside of 1he blade, 
clamp a temporary wooden 
fence to the saw table for Curtt..a,diamftr1 
bevel ripping. l11t the table r°' ~ rippin&-

177 

CROSSCUTTING ON A BAND SAW 

Reasonably accuratt aoSJtutting is possible on a bond .so". 
but thefinuh will not be as good as ona table ,aw. if app,ar­
ance is important.you will netd to plan.e or sand the end grain. 

Hold the work firmly against 
1he miler gauge and feed it 
past the blade by sliding the 
gauge along its groove 
machined in the saw table. 
Don't force the pace or you 
will distort the blade. 

Oamp a block ,o 1he rip 
fence to serve asa stop block 
when you want to saw 
several identical offcuts(l) 11\Wa.ncidentiealotrcuu 
To cut a number of work­

pieces to the same length, 
c,:tcnd the saw's muer gauge 
with a wooden facing and 
clamp a stop block toit. Butt 
the squared end of each 
workpiece against the stop 
block and cut i1 to length (2). 
Cut a miter by adjusting 

theaogleofthegauge. To 
makeacoinpound.angle 
miler, 1ih the saw table at 
the same time. 

CUTTING JOINTS ON A BM'D SAW 

Any j<Jint that incorporates a tongue-a tenon. rab~tjoint, 
lxlrefacedhousing, corner lapjoi.nl and soon-can~ c-ut in a 
similar way. TM prt>udure for cutting a tenon d~monstroies 
the principle. Toa,·oid hafin.g to back""' of adupc-u1.always 
sow the shouldnsfir.st so that when you cut alongsir.k t.he 
1ongue. the waste will/all away. 

Using a Slop block clampc<l 
to lhe rip rencc as a guide. 
crosscut 1heshoulder tines 
of the tenon. 

Adjust the rip fence to saw 

the wa.stc facing away from 
alongside theienon, with IJ 

the fence. Se1 the dep1h stop 
tocomplele the cut on 1he 
shoulder line. If your saw is 
no, fiucd with a depth stop, 
clamp a block to the fence 
ahead of the work, 

To ensure that the tenon ts 
centered on the rail, cut one 
side, then tum the work O\oCr 
and cut the other. 

Curtin,: 1 IC'OOl'I 

AdJus.t lbe NW'$dcplh Slop 10 
com~ lbc C\ll OD Lhe tmon ·, 
shoulder tint 
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• Eltttrk motor 
Tbcboy IOOW1oducc.on 
motot lb.at powers the 
avc:ragr macbioc ,aoll 
saw is capable of gen«• 
a ting bla6e spetds of 
b:1"",:cn 2$00atld 5750 
strokes per mariute 
Some .-:roll sawt a.tt 
suppli~ v.-ith variable­
speed coritrol. 

Hold 4 doffl'l 
An adJustable bold· 
dowo k:ttpsl 1bin wort. 4 

pcce from Yibrttiog. 

POWERED SCROLL SAWS 

Depth or cur 
Even a reasonably small 
powered scroU saw is capable 
of culling 2in (50mm) wood, 
and the beavy-dutyo1\es 
can handle wood of twice 
tbatthickness. 

Saw table 
Whether the saw table is 
made from cast-alloy or 
pressed metal, it must be ftat 
and rigid. Most tables can be 
tilled ror making bevel cuts, 
and some can be raised or 
lov.-e red lo utilize ano lher 
section of the blade as one 
part becomes worn. 

tUtlG$AW'T.ABU 

t Ull CU..'id'ING WICW 

Throat 
A scroll saw's throat the 
distance between lhe blode 
and the column behind the 
saw table -dctennincs the 
maximum width of cut 
possible. A small powered 
scroll saw has a throat or 
about I 5in (380mm)or 
less, but you can buy larger 
saws Lhat will cut boards 
24in(li00mm)wide. lnany 
case, bin des can be rurned 
througb45or90degreesso 
lhal a long workpiece can be 
fed past the column. 

L<-ngth of stroke 
E\'c.n though a scroll sawwilJ 
cut quite thick male rial, the 
length or stroke-vertical 
movement of the blade- is 
relatively short. As a result, 
if you cut a lot of thin mat­
erials, you will dull ashon 
section ofbladejust above 
the table while the rest 
oftbcsawteeth remain 
untouched. To get more use 
out of the blade, raise the 
work on a table lop made 
from chipboard or plywood 
fin ( I 8mm) thick. 

178 

Blade tensioner 
Scroll•saw blades arc 
extremely narrow and musl 
therefore be held taut to 
prevent them from bending 
when pressure is applied. 
This is achieved by a strong 
spring.. On some saws.. 
spring tension is adjustab1e 
to suit different blade sizes. 

IIWlE llNSIO!ill 
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Blade guard 
A blade guard on a scroll saw 
is very simple, usually con­
sisting of one or two vertical 
wire or plastic rods that fonn 
part of the bold-down. This 
type of guard is designed to 
prevent you from pushing 
your fingers against the 
blade. However, if you feed 
the work correctly. th.is 
should ne,·er happen. When 
cutting thick wood, a scroll 
saw is often operated with­
out a blodeguardofany 
description. especially since 
v.itb some saws the hold­
down. with its integral 
guard. is olfered only as an 
optional accessory. 

Hold-downs 
To prevent a thin workpiece 
from .. chattering." or 
vibrating noisily, scroll saws 
are supplied with a hold­
down to stop the work from 
being lifted from the table by 
the action of the blade. A 
sprung hold-down will lift 
automaticaUyas thin wood 
is fed toward the blade, but 
with thicker wood, it may be 
necessary to lift Lhe bold­
down upon to lbe workpiece 
before you can begin to cut. 
A vertically adjustable hold­
down is.set 10s uit the 
individuaJ workpiece be-iore 
cutting stans. 

Oust coUection 
Oust-collcclion systems are 
ootnonnallysupplied for 
powered scroll saws-but, as 
the sawdust produocd is 
very fine. if you suffer from 
rcspira tory ai linel'l ts, wear a 
face mask. 

Oo/olfsw!tch 
The on/off switch on most 
scrolJ saws is of the simple 
toggle variety. 

Oust clearance 
A feature of the bener­
qua1ity scroll saws isa pipe 
mounted just behind the 
blode tllaL blows sawdust 
away from the point of cut 
before i1 obscures your view 
of the marked line. 

SCROLL-SAW BLADES 

Ther, are c<>ar.te "'coping•$(J-,.· •• blades •filh JIOndord alrernate• 
set teeth/or ripping rhitk h·<XJd, but most of thtbla«smade 
for powered scroll saws ha~-ea skip-1001h arrangemem a dttp 
gu/ler b,tweeneach tooth orel$e pairs oftmh s,paratrd b}' 
dup gullns. Sktp-looth or d<fuhle-toolhblades will rur wood 
and soft metals. and you can also buyjeweler ·s blatksfor 
culling hard ferrous metals. 

BLADE-SIZE SELECT101' 

BLADE 
TPI I MATERIAL TI-IICKNFSS SIZE 

~} 25 } Veneers and wood up lo¼in (6mm) 
Plastics up to¼in (6mm) 23 Soft mecals up 10 ,\in (1.5mm) 

~} ~} Hardwoods up 10 ¼in (12mm) 
Softwoods up 10 ¾in ( 18mm) 
Plastics up to ¼in (6mm) 
Soft metols up 10 jin (Jmrn) 

~} 16¼} 
Hardwood from¼ to¾in(61018mm) 
Softwoods¼to lin(6to25mm) 

15 Plastics up to tin (12mm) 
Soft metals up 10 ¼in (6mm) 

i} 14 } 
Hardwoodsfrom¼to lio(61025mrn) 
Softwoods¼ 10 2in (6 to 50mm) 14 

14 Plastics up to !•n(l2mm) 
Sot) metals up to½in(12mm) 

10} 12¼} 
Hard~·oods from¾ to 2in (I 810 50mm) 
Softwoods¾ lo 2in (I 810 50mm) 11 12½ Plasucs up L0¾in (18mm) 12 12¼ Softmetalsupto¼in (12mm) 

The larger bladtsmaJ havt asimilar TPJ. bu/ are made I to differ(ml widths to handle mort mtricote w.:ork. 

Selecting the size of blade 
Blade size is nonnally specified by the numbe.-. 110 12, 
aJLhough not all manufac-1urtr$Supply the complete range. 
Each size of blade is designed to cope with materials of 
different thicknesses. but lhe in1ricac.')' of cut will aJsoaffect 
your choice. Select a finer blade if the one you are using 
cannot manage a t.ight curve:. 
The chart above is intended asa gujde to selectjng the 

appropriate blade size, but the final compromise between 
smoothness of finish. speed of cut and durability of blade 
mus1 be a matter of experiment and personal preference. 

Fitting a blade 
Follow thescrolJ-saw manu­
facturer's instructions for 
fitting and tensioning a 
blade. The 1ee1h of the blade 
should always pOint down• 
ward toward the saw table. 

··i1ti:na a SttOIJ•A:1111 bbdt 
Matt Sutt lh,e uwteclh po1nt 
LOWard the tabk 
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A scroll S'1M' is soft enough 
to~uJedbyquitr l'OUnK 
O[N>ralorJ. pro,·lded thel· 
hal'e bun trained in general 
machme-sh1Jp ,afnypr<>­
et•dures. £~en 11·ht>11ablade 
breakJ. it is tmltkel>· u, 
do )Ou any .terlOusharm. 

• \Vhcnyouarefeedinga 
workpiece, keep your 
finger~out of direct line 
¼ith lhe blade and cake 
care that your thumbs arc 
y,e1Jou1 ofthcwayas the 
blade breaks free at the 
edge of the work. 

• Check that the !twitch 1s 
off before: )·ou plug the sa"' 
into an electrical outlet. 
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TdllMWI lSl-1S7 
&ii saw• 1n.1ii 
S.f!!J tipa 111,113 
nickness plMttr 1 ll-1 ii 

MAKING CURVED CUTS ON A SCROLL SAW 

Culling a Nln·td'M,'Qrkpieu. trtn <mt that isquitt intricattly 
s/uJ~d. is a commonplatt 1ask on a poweud Jtroll Jaw. So long 
as you are using a blatkof the right width, it is easy enough 10 

follow a mark~d line freehand, alwayJ rutting cm the wa.ut 
side of the line to preserve the shape of thefini.shtd pitu 

Cutting cunes 
Feed <he worl< wilh both hands, holding it flat on lhe saw 
Ulble while applying forward pressure into <he blade. Keep 
your bands on either side of the blade, never directly in line 
wilh it. Be patient and recd lhe work slowly, allowing lhe 
blade to cut naturally. If you feel you are having to force 
the cul. change lhedull blade ror a sharp one. 
While oonoentratingon the point of cut, it is all too easy 10 

diston a narrow blade by unintentional sideways pressure 
or by twisting the work. To allow the blade to spring back 
to its natural position~ relax fingertip pressure vc:ryslightly 
while continuing to maintain control over the work. 

Cut1ing an aperture 
Firs<, drill a small hole in 
the waste through whJc-h you 
can pass lhe blade; lhen, 
with ,he saw swilched off, 
connect both c:nds to the 
saw. Switch on the saw again 
and foUow your marked 
tine to complete the aper• 
lure, lhen release the blade 
to remove the workpiece. 

Making be·rel cuts 
To make a bevel cut on a 
sc-roll saw. adjust the angle of 
the saw table, then prooecd as 
if you wc:rccuninga square 
edge. 111lc.ing extra care not 
to distort the blade.To avoid 
distortion, keep the feed 
pres.sure directly in line with 
<he cuuing edge. 

MAKING STRAIGHT 
CUTS ONA 
SCROLL SAW 
A powtrtd scroll saw is not es~ 
p,cially good/or making 
straight cuts. but you can 
damp a temporary "'·ooden 
fenet to tM table to guide tht 
K-'Ork on its inttndtd path. 
As mew sC'rollwork consists of 
a combina1ion of s,raight and 
nuvtdsh.apes, it is usually 
necessary to follow all 
marlutd Imes bytJ~. To 
make a l011g. straight cut. 
following 1ht manufacturer ·s 
instruc,wn.s, tum the blade 
1oanonglt that allows you to 
feed tht MiOrk past th.e saw 
eolwnn at the rtar of tM table. 

Combining straighl 
a.od cuned cues 
If the combination of 
straight and curved lines 
is such that you will need 
lo change one blade for 
another. drill aocess holes 
al strategic points where 
the wider blade will ha\'e 
to be swapped for a narrow 
one and vioc: versa. 

PLANERS 

M11dmum planing v.idth 
Jointer$ are most ofien specified according to the widest 
workpiece you can plane on the machine which is deter­
mined by <he lenglh orlhe cum,n, called "knives," lhat are 
bolted into the revolving cutterhead. Small special•purpose 
,oin<ers haveshon k.nives-6,n (150mm) or less but the 
average home•workshop jointer/planer wiU have a maximum 
planing width or about IQ¼in (260mm). 

Cunerhcad speed 
The cylindrical block with iu twoorthree balanced knives ~ 
rcvoh--esata very high speed in order to produce a clean, 
smoolh surface. Cunerhead speed is sometimes specified 
in revolutions per minute, but a more tcl1ingfigurcis the 
number of cuts produced per minute by the moving cutters. 
A three-cutter bead will produce more cuts per minute than 
a two-cutler head revolving at the same speed. For a two-
cutter head 12.000cuts per minute is a respectables.peed. 

Combined length of tables 
In order lo be able to joiot a perfectly straighl edge on a 
workpiece, lheoverall lcnglh orlhe infced plus outrccd 
Ulblcs should be as long as possible. The overall length orthc 
averagejoin<er isaboul Jn 3in (Im). 

fence 
A rigid meta1 fence is essential for jointing true square or 
beveled edges on a workpiece. All renccscan be ulted to any 
angle from 90 to45 degrees to the tables. It is convenient if 
the fence automatically comes to a stop nt botbcxt.rcmes. 
but check lhe seuings with a try square or sliding bevel. 

Madmum depth or cut 
ThccuUerbead is situated between two independently 
adjustablecasl-metal Ulblcs. The height oflhe table<o the 
rear orthecuuerhead - <he outfccd Ulble-,bould be 
adjusted soil is level wilh lhe 1oporlhecircledcscribed 
by the revolvingcuuers. The table in front of the cutter• 
head-theinrccd table-is lowered lo produce the required 
depth ofcut, up lo a maximum ornboul iin (3mm). A very 
shaUowJiin (I mm)cut will produce a superior finish; but 
for speed, make two or lhree decpcrcuu followed by one 
or more finishing cul$. Deplh of cut is indicated bya scale 
next to lhe infccd table. 

OIITFEIJI T.All.l L'IFUD TAIL£ 
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Cutterbead guanl 
A jointer's revolving cutters are capable of severing a finger­
tip in a fraction of a sec-0nd so never operate the machine 
withou1 the appropria1e guard. 
A bridge guard that is ad ju.stable in height and that can be 

slid across the entire width ofthecutterhead is the ideal 
fonn of protection. Somcjointers are made with spring­
loaded bridge guards lhai arc lifted or pushed aside by the 
work as it is passed over the cunerhead. This type of guard 
is superior to the simpler version that merely swings aside to 
expose thecuuers. 

In addition, 1hereshould be a guard behind the fence tbal 
is automaticalJydrawn across thecuttcrhead as the fence 
is adjuslCd sideways. 
You should never attempt to rabbet a workpiece wi1hout a 

vertical/horizon ta] hold-do-.11 guard. so your hands need 
not approach the cutlers. 

Joifder /pl•..- in 
jotn.1in1mode 

OIITFUII TAIU 

""" 
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amtllltWI ........... S(to,j DARY Cll11tJIHtt.O ...... 

A hold,-«111t·n pard 
fit this 1ype or guard 
whca pla.rung• rabbt:L. 

EllCTIIC-MOTOII IIOUSLIIS 
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Cline-tan ef tMd IIO 

1~111 

Ont collttlDrs 

PlllMI' reed 

"'""' I lnfecd rOller 

115 
tu 
290 

l Oupbrca\cr 
JCuucfhead 
" Preuutt bar 
5 Outf«d roller 
6 Wortpteee 

On/off s~itches 
On/off switches should be 
accessible from either end of 
the machine so you can tu.m 
it off quickly in ancmcr• 
gency, no matter whether 
you happen to be jointing 
orthicknessing. 

CU,t,!IO ANO SHA'fflGS----._" 
O(IUfflll 

Jolota { ~•otr in ~-

Wid1h orthickness•pl:rner table 
The average Lhieknes>-planertable is IOin (250mm) wide" 
Neveranempt to plane a workpiece that isshoner than the 
width of lhe table. If a piece of wood is able ,o turn sidC'A<ays, 
it ntaybcsplintered by the feed rollers and cucters, and pieces 
can be thrown out of the planer wilhconsidcrable force. 

Feed rollers 
A plaocrisequipped with two motor-driven spring-loaded 
feed rollers that pass the workpiece under the revolving 
cutterhead and out the olhereod of the machine. The infecd 
roller. usuaJlya horizonta11y ribbed steel roller, is situated in 
front ofthecuLterbead and provides the main driving force. 
Theoutfced roller. which is situated behind thecutterbead. 
is smooth -so as not to mark the planed surface- and exens 
less pressure on the work:. When taking ii very shallow cul, 
the parallel bruising lcfi by a ribbed roller is sometimes 
dccectableon the planed surface" For Lhisreason,some 
planers are made w;lh rubber-covered drive rollers. 

Maximum thick:nessini depth 
When a workpiece is passed through a planer, it travels on a 
bed situated beneath the same cunerhead used for jointing,. 
The planer table on the average home-workshop maehinecan 
be raised or lowered to accommodateanyworkpiocc up to a 
mrucimum Lhicknessof6to 7in(l60to 180mm)" Even though 
the planer is po1,1tcrdrivcn. never attempt to take more lhan 
¼in (3mm) in one pass. 

Eltctric motors 
A small 375W (!bp)elcctric motor is powerful enough fora 
special-purpose jointer. However. on a thickness planer the 
motor is used to drive the feed rollers and cunerhead 
simultaneously. so a larger I.S to 2"2kW (2 to 3bp) motor is 
required. On some models. the drive rollers can be dis­
connected from the motor so that its entire output is available 
for jointing. 

Planer reed rate 
Because an amateur woodworker is not primarily concerned 
wilh a fasl ou1pu1 of work, be or she is more likely to be 
anracted bya planer that produces a good finish at the 
expense of speed s.inoeaslowfccd rate combined with a high 
cuttcrhcad speed produces the best finis.h. Many thickness 
plancn arc lhcrcforc designed to fcod I.he work at the rela­
tively slow speed of about 16fi(Sm)perminutc. However. 
you can buy a planer with a reed rate of29ft (9m) per 
minute, which can be increased to36fl (I lm)perminutc.A.s 
a general rule, feed hardwood5slowly but increase the feed 
rate for softwoods. 

182 

Page 177 of 304 EP Family Exhibit 2008



Anti..,kkkback de\ ice 
If for some reason the drive rollers lose their grip on a 
workpiece. it may be thrown ou1 of the machine by 1he cuner­
head and a serious accident can occur if you are feeding the 
work at the lime. To prevent this,a rowofpo1n~ metal 
teeth or "pawls" hang in frootof the infeed roller. As the 
work travels under them. the pawls Jin to allow free passage. 
Should the work begin to <ravel backward. the poinLcd 
pawls catch in the wood surface and resuict itJ movemenl. 

Ous1 collcc:lioo 
Without a dust collector, shavings are dumped onto the 
tablesabo\'e and below thccuuerhead. impairing the 
efficiency and accuracy of the machine. Consequently, you 
have 10 stop 1he planer regularly 1oclcar 1he accumulated 
debris. A hose attachment leading toa ponab&e vacuum 
solves 1he problem. 

Always operate a )"illti'r pion tr a>nfidentl>· but with 
ext rem~ caution An ar<.·ident can happen so quickly 1hat 
t'H-"n thefaste.H rejlexes w;f/ 1101 S<n't" you from injurr. It rJ 
1herefore es.rentia/ l(I n,hha,~ a saj,• nu·thod of •wrking 
and alh·ays obsen-t general maehine-shQp so/ti) proctd"res 

• Folio\\ the manufacturer's 11htructiOnl> for instalhng 
l.1'111,,·e•t. ~md always complete the procedure before )'OU 

leave themachtne. lf)·Ouaredbtrnctcd and forget to 
secure a knife, a :;erious accide11t could resu11 when you 
switch on the machrne. 

• Jn'>pect the machine before you switch ii on lo make 
sure nothmgis hkely to foul tht.: cunerhcad. 

• Ne, er u~ .1 join1cr wit bout a properly adju'ited guard 
in position 

• Use a pu,h block to feed a thmwork:p,eceo,er the 
cutters. Never attempt tOJOin1 a piece of wood less than 
¼in (6mm) Lh,ck. 

• Don't attempt to joint a wor..,piece th.-ll is tooshon to 
be held finnly in both hands. 

• Nc\er trail your fingers or thumb behind a workpiece. 
• Always feed work ag.irn:tl the direction of rotation of 

the cuttcrhe.:td WhcnJomt11H!:, pa..~-. the work from 
mf«d 1ooutfeed 1.-tble f-ccd lrom the oppo-.11c end of 
the machine when thickness1og. 

• Feed one workp1ecc at a tune through a thickness 
plaoer. TI1e feed-roller pressure ma) not be consistent 
across a number of pieces, andoneofthemcould be 
thro\\n bad by thecutterhead 

• Don't try to force a ...,orkpiecethroughJ thickness 
pl,mer Let the feed rollers work .H their intended rate. 

• When planin_ga 'A-OrkptC<."'Cofuneven thickne.)s, Set the 
depth of cut lo handle the thickest sec:1100 fir:tt, then 
gr.tdually nnse the planer table btt ..... etn p.t~s untH you 
,ire culling the full length o(the bo:.ird 

• Don't feed work that is !)honer than the iwidth of the 
planer table: or shorter than the distance between the 
feed rollers. 

• When planing long \\Ork pieces. either have an assis1an1 
take the weight a'i 1heycomc off the machine or .set upa 
roller stand or(,a..., hor~ to:tupport the work. 

• Ne\cr put your hands into a th1ckne$$ plrmcr to retrieve 
.i workpiece or clear a"'a} sha'vin~. Use a long push 
suck instead. to extend your reach. 

JOINTER AND PLANER KNIVES 

A /twjoin1ers and planers art made with double-edge d,spos• 
abltcullers similar ro those us,d in portable f)Q•w joinrers. 
Ho•·ei•,r, the ma1ariryof machines arefi11ed• irh IM'OOr three 
single-edge C'uttersor .. knfres·· tha1 need robe honed and 
sharpened al regular intervals. 

Types of cutter 
Jointers and planers for the home-workshop market are 
supplied wnh htgh-specd-siecl kni,•cs tha1 are perfectly 
adequate unless you expect to plane a lot of chipboard or 
"griuy" woods like teak. When planing these materials, 
follow production-workshop practice and fir 1he more 
expensive 1ungstcn-carb1de knives. which will bold a sharp 
edge much longer bul must. when the time comes, be sent to a 
professional for sharpening. Even high-speed-s1cel knives 
are sen, for regrinding. bu1 they can be honed in 1be mean­
time by runnjngan oilstone along the cutlingedges. 

FiU:ing knh·es 
It is important 10 follow the manufacturer's in.:;tructions for 
fitt..ing knives, However. in pnnciplc, each knife fits into a slot 
in thecylindricalcutterhe.ad. In some cases the knife rests on 
springs at lhe bonomofthcslot, and he1g.htadjustmcnt is 
simply 3 mauer o(holdmg the knife dOY.'TI against their 
compression. The k.nife is nonnallysecurcd with a wedge• 
shaped gibheld light byadjustingexpan,ion bolts. Always 
double-clleck that lhe knives arc tight before you SwilCb on 
lhe machine. 

Adjusting knhcs 
Each knife mus1 proiect from 1hc head by exactly 1he same 
amount ifit istodo itsfairshareofthcwork. If one knife 
is set higher than another. it will do all the planing and a 
rougher surface will result. It is possible to buy special 
equipment for gauging knife setting. but in a home workshop, 
a straight batten is good.enough. Always unplug the machine 
before making adjustments to the knives. 
Adjust aJI the knives by eye unul they appear to project the 

required amount. Lower the out feed table slightly, then rest 
the wooden batten on it overhanging one end or the cutter• 
head. Mark thcedgcofLhcou1fced table on thebauen (1). 
Tum thecunerhcad slowly by hand. allowmg the knife to 
lifl the batten and carry it forward, then mark the edge of the 
bauen again (2). 
Move lhc bauen to the other end of 1hccutterhead. align-

ing the first mark With lhcodge of the 1abJc. Turn lhc cuuc:r­
head again. The same knife should move the batten forward 
by exactly the same amount. lfthesecond mark: does not align 
with the table edge. adjust the height of the knife at that end 
until it docs. 
Tighten thegtbbolLS, 1hen repeat thegaugmgprocessa1 

each end to make sure that clamping has not altered the 
setting. Turn thecuuerhead and set each knife in the same 
way. Finally, raise thcoutfced table until each knife just 
scrapes the: underside of the bauen. 

I Mark the~ohbovtfttd 
table Ofl • tt.Hffl 

21' ... lbt<'utttthtad. thNI mate• 
SttOed mart OD die' banien 
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OCPAHSION IO~ T 

Olll SPAING 

ICNIR G18 

A 1ypka.l c.u.-rht-ld 

• Clttni.111 tht CVCt~rvad 
Bcfort)'OUfit orwor 
regrouod tnive:s..cka.o 
wood min from tbt 
cuuc:rhcad slou and gibt 
with a solvent s.uch lL$ 
lacq Utt thi nM:r (N" 
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iaduws 1n.1n 
s.taa,...., llCl-111 
T\ickwpl...., 112·113 

OPERA TING A JOINTER/PLANER 

To machin,-plan, a piece of wood.Jim prepare th, f ac, sidt 
o,ulfaceedgeqn thejoinltr. thenpas.s it through tht thickness 
planer to plane tM umainingfaces. 

lnJpect tM "-'Orkpiece 1ostlu11ht most suitable/aces u, 
plane. I/the workpiece isb<>wed,plaM it ~-i1h 1/aecqnca~fau 
resting on the/ted tab/tJ it is ,irtually impos.si.hlt tofta11tn a 
con,·ex surface on a joillltr since the workpitu i.s swrt to rock 
on the tables as you pass it aaoss 1hecu1ttrs. 

To ac-hitl't a smooth finish, orientate the wood so that the 
grain runs at an angft away from 1hecu11ers. Occasionally. 
when the grain runs indifftrtnt dirtcti(JIIJ. the decision may not 
bequitt sosrraightforward in which case. takeofiM cut and 
if the }<>inter tears t~ grain. turn the •rork armmd and If}' agam. 

Jointing the race sid• 
lower the thid:~•planer 
table. then move the fence 
aside to accommodate the 
widest face ofLhe workpiece 
and select the depth of cut by 
ad Justing the 1nfeed table. 

S~de the bridge guard to 
covtr thecutterhcad and, 
with I.he wood resting on the 
infeed table. raise the guard 
to just clear the workpiece. 
Stand totbesideoftbe 

infeed table and switch on 
the jointer. With your right 
hand flat on the work.. feed 
the wood across the cutters 
(I). Apply just enough 
pressure to control the work. 
If you press a bowed or 
twisted workpicoe flat on the 
infced table, thecuttert wilJ 
remove an even layer from 
thesurface-bu1 as soon as 
you relieve the pres.sure. the 
wood will spring back lO its 
distorted condition. Your 
intention should be to plane ?Shtfrr.urwripl 1otkOlltfted taWt 
just those points in contact 
with the table, gradually 
removing wood until the 
s.urfacc is flat. 
A5 soon as the workpioet: 

puses under the guard, 
shift your body weight to 
hold the work on the outf eed 
table with your left hand 
(2). Continue fee<ling the 
work at an even rate, trans­
ferring your right band to 
the work on the outfeed 
table (3). Keep the work 
moving until you have com• 
plctcd the first cut. Return 
the workpiece to the infeed 
table and repeat the process 
until the face side is flat. 

Gnbo-
Feed Wwork WJtb the gram 
runrungat anangka•·a)ftom 
thr kni,-cs 

then switch off the jointer. JTJ11118fer JOIII' rfa:M hud todlltOlltfl'H ta.Ilk 
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Pas,"'°"" rro111 laud 10 hand 

Jolndng the race edge 
Brush any shavings away 
from the fence. and chock 
that u IS perfectly upright 
and tightly clamped. 

Lower the guard com· 
plctely and slide ii sideways 
lO allow the work to pass 
betwetn Lhe guard and the 
fence with minimum clear­
ance. Check to make sun: 
your fingertips cannot slip 
between the end of the fence 
and the workpiece:. 

Switch on the jointer and. 
with the face side held firmly 
against the fence, pass the 
work from one band to the 
other over thecutterhead 

Plaalaic•k«leltf!d,ge 
Suppon •'Ork •1th ,vur kft hand. 
Planing a bevel 
To planeabeveledgeona 
workpiece. tilt the fenoe to 
the rcqumed angk and slide 
the bridge guard sideways, 
allowing the mimmum 
clearance for the work. 

To maintam an accurate 
bevel. you must prevent the 
boll om edge of the work 
from sliding away from the 
fence. Use your left band as 
a stationary guide- holding 
the work against the fcnoe 
with your index finger and 
thumb while resting the 
other thret fingers on the 
outfced table-and feed the 
work with your right hand. 
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Planing a S:lopptd chamfer 
A stopped chamfer is often used as a decorati\'e fe.atutt in 
furniturcmaking, A jointer is the: idea) machine for produc• 
ingsucb a detail. but seek professional instruction before 
attempting the process yourself. ll involves lowering both 
table:> by an equal amount, so you can cul the chamfer in one 
pass. Screw stop blocks 10 a long board. clamp it to the fence 
and tilt the fenoe to 45degrees. Adjust the guard as ,fyou 
were planing a normal bevel. 
Butt one end oflhe workpiece finnly against the rearward 

stop block. while holding the other end above thecuuerhead 
(I). With your fingert,pso, the veryendofthewood, lower 
the workpiece slowly onto thecutterhead. Thett will be con• 
siderable rearward force on imtiaJ contact with thecutters. 
Feed the work along the fence until it comes to rest against 
the forward stop block, then carefully lift the wood off the 
cuucrs (2)and S'4'1tch off the machine. For safety. plane a 
stopped chamfer on an overlong piece of wood then cut il 
to lenglh at each end after machining. 

_, 

I Lowtt' dtt "orkoeto tlM tffl~ 

2 Wllat the ...ork lOlldll$ die Mo, ~k. lift it off tilt nnm 

Jointing ~nd grafo 
To joint cod grain, construct a jig similar tot.be one used for 
cutting tenons on a table saw. Make the whole jig from soft­
wood plywood will chip lhecdges of jointer knives. Clamp 
the work in the jig before passing it across thecuuerbead. 

Support dw~ ••Ji& l'fhtajoindilcffld &rala 

Jointing: 1 thin workpiece 
It is not safe to feed a trun 
piece of wood by hand over 
the jointer. Make a push 
block from softwood, with a 
batten housed into the 
underside for pushing the 
back edgeof,he workpiece. 
Glue a long handle down the 
center, so you can grip it 
-.'1th holh hands. 

TillCKNESSING 

~block 
Use a plllh bloct to 
pa$$ lh10..-,'00dovi::r 
1hc,omter 

Ha,,Ufgjointtd ajlat /act Jide and/au edge. the work is 
r~adyfor 1hicJcn~ssmg. but don't wastt timtandmontyby 
turning mort wood than neuJ.Jar,- in10.1havings. Band saw 
o,·ersiu w<>rkpieces close 1ofiniskdwid1hor thickntss. 
tlw!-n return them to tJu, plaNr. 

Prep11ring th< thickness plaMr 
Remove the fence, Lhen lift and secure one or both surfacing 
LablC5. depending on the manufacturer"s instructions. Swing 
the planer'scutterhead guard and shavings deflector into 
position. Select the depth of cut by adjusLing the planer 
tabJe to the neces.sary height indicated on its scale. 

Feeding th< work 
Switch on the machine and engage the automatic feed • 0t1am11gtbtpllJW'I' 
mechanism~ then. standing$lig.htly to one side of the machine. Ocaowood ram rrom 
pass the end of the work.piece into the thickness planer unt.il the roUcnand ta.bk or 
the feed roUers draw it under the cunerhead. If the rollers do your thdnestplanc:r 
not take hold of the work, raise the table very slightly. ,.,th • soh,::n

' sucbas 
Move to the other end of the machine and withdraw the miocralspi.riuo, lacqu,er thinntt. Polish 

work, but don't attempt to accelerate the process by pulling thetabltwitb a dry 
lhc wood through the thickness planer. doth, and wuit 
Return to the infecdend or the machine and raise the table ooc:asionatty10msure 

tu take another cut.. then repeat the process. ,moolh power feeding 

Planing a thin board 
To plane a board thinner than the minimum depth of cut 
on a thickness planer, place iton top of a thicker board 
already planed to an even thlcknessand pass both boards 
through the machine together. 

Planing an <dg• 
If a workpiece is thick enough to be stable. you can pass it 
on edge through a thickness planer but a thin workpiecie can 
tip over as 1t is taken by the rollers. crushing the comers. If 
you suspecl there is a possibility of damaging a work piece, rip 
it to within fa:in(2mm)ofits final width on a t.ablcsawor 
band saw. If you arc preparing several identical components, 
rip them all on tbesamesetung. Take one workpiece to the 
finely set jointer and plane the first I in (25mm)of thc sawn 
edge. Check the width and. if necessary. adjust the depth of 
cut and plane the same Jin(25mm)again. When you are 
.satisfied with the width of the workpiece. pass the whole 
sawn edge over I.he cutters. Finally. with one pass. plane all 
the matchmgcomponents to an identical width. 
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C.a-:ic ttnoes 162.1 &.t.1 n 
Jointlf (planer 181 
O,ill pr;tun 181 

MORTISING ATTACHMENTS 
tenon ·ointsisan tiort 
program are eq 

HOLLOW-CHISEL 
MORTISER 

A drill pre.ss can be adapted 
to cut mQTti.ws with a 
Jwllow--chi.stl mortiJing 
(JIIMhnll!nt. 

The attachment includes a 
special auger bit in the 
center of a square, hollow 
chisel that has four culling 
edges. As it is plunged into 
the wood, the morti.scrcuts a 
pcrfccLly square bole the 
auger bit boring out the 
waste just ahead of the chisel, 
which slices the comers 
square. To cut a long, reel• 
angular mortise. slide the 
workpiece sideways between 
each plunge oft be chisel 
Although larger chisels are 

used in industrial produc· 
tion. home.workshop 
auachmentsarc designed to 
takesquarechisels ¼ to jin 
(6to 18rnm)wide. 

Hollo,. -dllsitl inotdsiac •ttadkmttlc 

SHARPENING AN AUGER AND CHISEL 

Mortising auger bits, like lhe ordinary auger bits used 
ina hand..c;ranked brace,aresbarpened with a small file. 
'The four cutting edges of the square chisel are sharpened 
simultaneously. using a special tool si.trular in design to 
a rose countersink but with a cenlfal pilot tip that keeps 
the tool centered in the chisel. Rotating the tool with a brace 
hones lhechisel. Each chisel has to have its own matching 
sharpener. 

hr• .ihlrptdttf 011 taclti:spur 
wri th • smlll file 

Holdinc tbt driU tip ona bffleh, 
Mlarpc• ~ cuttina: edJ.'ff 

Hont the squaredaistl "h.b • 
special tool 

186 

Using :1 hollow-chi.se:I 
mor-cising a.uachmeru 
Set the drill-press depth 
Stop to determine the dep1h 
of the mortise. Plunge the 
chisel to cut a square hole 
against one shoulder line of 
the mortise (1), the a slide 
the workpiece under the 
chisel and cut the other 
shoulder line (1). Finally, 
remove the waste between 
the holes with several plunges 
ofthechisel (3). 

Plunge a clusel at a firm 
but even rate. Don't force 
the pa,ce when mortising 
hardwoods. since small 
chisels can be split by 
excessive pressure- but 
don't labor the process, 
either, or the chisel will 
overheat due to friction 
between it and the a user. 

If you are going tocut 
a through mortise, place 
a strip of planed wood 
beneath the work. This will 
save the chisel from being 
dri,.•cn inlo the metal drill­
press table and will also bad 
up the workpiece. prc,.·enling 
the grain from sphtungas the 
chisel breaks through the 
underside of the wood. 
Allemat..ively, you can cul 
the moruse from both sides, 
by turning the: work over 

2 \1 o--~ 10 the other t:itd 

3 Rtm0~ mt wastt bttwttll 
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SLOT MORTISER 

A slot mor1iser im·orpormes 
ahori:ontaflymoUl'lttd 
milling <ut ttr for machining 
workpieces. 

This type of auachment uses 
the drive mechanism or 
another machine- typicaJly 
a jointcrlplancror a 
universal machine-and is 
fitted toa c-huck at the end of 
the machinc'scuttcrhead. 
The chuck, similar to one 
on an electric drill, accom• 
moda1es ¼ to jin (610 
16mm) diametercuucrs with 
two cutting edges, one of 
which may be toothed. 
A morus.ing table, 10 

which the work is clamped. 
is mounted below the cutter 
chuck. The table is able to 
slide sideways, moving the 
work relative to the station­
ary chuck:. and uavels back 
and fonh to adapt to the 
depth of cut. The table is 
also adjustable in hetgh1 and 
adJustable s-tops limit its 
travel. thus regulating the 
length and depth of the 
mortise. Lateral movement 
and fore.and-an movement 
are controlled by levers. 

Prowded yo11 <Jbsen·e 
ge11eral mac-hine•.fhop 
s,ifeJ}' procedures. using 
a/,ol/ow rlu<:l'I m(>rtl.,cr 
ti perfec,z.-safe-bu I if a 
)Qi111er planer is used to 
po1~tr a slot morllt~r. rm, 
must ensure the maclune 
Uxuarded 1oprei·en1 
serious arridems. 

• Al"'a)HovcrthcJoinlcr 
cutters \1t1th a bridge 
guard before u,inga 
morlio;ing attachment. 

• I he mortising chud ts 
nonnal1y guarded by j 

bmh•tncastingon the 
planer bo<lyY>ork or by 
a boh•onguard. How. 
e,er. al11ays remo,e a 
milhngcuuer as won a~ 
you have fimshed a plan. 
ned ~ries of morti~s 

Using a s:lot mortiser 
Cut a mortise in st.ages. 
plungingonlyasdcep as the 
diameter of the cuuer at one 
pass. Toauempllocutany 
deeper puts an unacceptable 
strain on the milling cutter. 
which may b1tak under side 
pressure. 

Having cut the moruse. you 
can either cut the shoulders 
square wnh a chisel or round 
over the ends of the malching 
tenon with a file or machine 
s..1.ndcr. 

Cutting tenom "ilh a 
mortising artachrnent 
It 1s poss.iblc to remove the 
waste from both sides of a 
tenon Y.rith a Irullingcuner­
but. since the cuner is not 
supported on two sides by 
wood. you must feed the 
work against its direction of 
rotation. 

C..t both sWH or• 1enoo 

187 

• Slia.rpeninl!,miltincc•nm 
Sharptn a nulhos~uttcr 
by boning tht inne, (l&Q:$ 

oltbccutting tdges on an 
odcdsl1pst1mr. Donot 
booet.btouttr surfacqor 
you will alter thr diatnelt'r 
ohbecv.n«. Hu't"cu11:c" 
reground by an ex pen 
v,heo they do 001 cut 
dfieieruly after boning. 

Slot mortM:r 
'Tlus p,1rtJCUlar 
anachmcot 6t.sootoa 
)Olnter1'pla.ntt. 
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Vtr1iclt ~II 119114 117 

Wood smws 31M--305 

Orill•prtsSl°bt 
Thl$smallt:nginccr's 
vise is ro, hokling 
metal workpiooesoo 
• dnlJ,prm u.bk. 

DRILL PRESSES 

Chock 
A drill•presscbuck bas Lhree self-centeringjaw, operated 
bya key and is identical in principle lO the familiar power• 
drill chuck. MoSl drill-press chucks accommodlne bits with 
shanks up to tin (12mm) in diameter. 

ICU Att0 __ ::__;_::_ ___ ,_ • l'tJlUY HOUSJMl 

mw .. ----------1"< 

FJectric mOIOr 
Stationary drills are made with induction motors rated 
be""""" 187and 7SOW(¼and lhp). Thistypeofmotoris 
very efficient, but even so, ii is best lO buy a drill with at 
least a 25/JW (¼hp) motor. 
The motor's power is transmitted via a V•beh and pu11ey­

whecl system to the spindle and chuck. Moving the rubber 
V-belt up or down stepped cone pulleys changes tbe speed in 
4 or 5 increments between 450 and 3000 rpm. 
The slow.st speeds are selected for drilling metal or for 

boring large holes in hardwood. Increase the speed when 
working with softwood. 

Worklllbl• 
A cast-metal worktable is cantile,·ercd from the column. 
The table on some drills is raised or lowered by hand and 
clamped to the column in the required position by tightening 
a pinch bolL Other drills are made with a rack-and-pinion 
system. the bcight of the table being adjusted by means of a 
crank handle. 
Select a machine with a table that can be tilled to 45degrees 

and Lhatcan beswungtoonesidebyrotatingitabout the 
column in order to place a larger-than-average workpiece on 
tbe dri II-press base. 
A hole in tbedead center of the rectangularorcircularwork• 

table allows the drill bit to pass through a workpiece without 
damage. Fences, visesorjigscan be bolted to the table, using 
the slots machined across it. 

Drill-p.-ess bas, 
Forsubility, tbecas1-metal base must be large and heavy. 
'The upper surface is machined perfectly flat and is slotted to 
serve as a second worktable for large workpieces. 

1ltroa1 
The throat- the distance rrom theoeotcr of the worktable 
to the column-should beu large as possible. The Lhroat 
capacity on home-workshop drill presses can be anywhere 
from 4 to Sin (100 to 200mm). 

Feed te,t.r 
The drill bit is plunged into a workpiece by pulling down on 
Lhc feed lc,·er mounted on one side of the machine. Since it 
is spring-loaded. the lc,·er retumsautomatica.Uy-but the 
mechanism can be locked with a clamp le\'er to run the drill 
in a lowered position, leaving bol.b bands free for working. 

Maximum hole depth 
Themuimumholedepth that can be bored on a particular 
drill press is determined by the vertical movcmeotofthe 
chuck. Maximum vertical movement varies from about 2 to 
3½in (SO 1090mm) on bench-mounted machines, but you will 
probably be able to bore deeper holes on a floor-standing 
drill press. 

Depth gauge 
Drilling depth is controlled by setting a gauge. Mark tbc 
required depth on thcs1deoflhc work pie«. Lov.-ertbc 
chuck until the tip ofLhedrill bu aligns with tbc mark, 
then set Lhcdepth-gaugcstop to limit the vertical tra.,rel or 
the spindle and chuck. 

Sa.fetyguud 
rfpo~s1b1e, buy a machine v.ith a safety guard (usually made 
of transparent plastic) that drops do" o or swings across to 
shield thedrill-presschuck. The guard prevenLS hair or 1oosc 
cloLhing from becoming caught in the rotatingcbuck. Closing 
tbe guard should also alert you 10 the presence of a chuck key 
aocidentaJly left in the machine. 
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DRILL BITS 

You 'k'ill netd a complttt Jet 
of g<>O<i-qua/11y IWU/ drills 
and brad-point bits up to 
at least Jin ( 10mm) in 
~ter.Howtvtr. asbiu 
larger than that are relanvtly 
txpensive, it isprobably~st 
to acquire tMmoneat a time 
when 1/u> need arises. 

TwlSI drll i. 
Ch<><»c high-speed-steel 
twist drills, since lhese are 
equally suitable for wood 
and metal. Before boring a 
hole with a twist drill, mark 
thcocntcrwitba bradawl­
orwith a metaJworking 
punch if you art drilling 
hardwood or metal. 

Br11d-point bits 
Brad•poiot bits are designed 
to bore holes in end gmin ror 
dowel joints. They are also 
excellent general-purpose 
wood boring bits. 

Power auge.r bits 
Use power auger bits to drill 
deep holes in wood. An 
average set contains augers 
rangingfrom¼to lin(610 
25mm) in diameter. 

Pro\•idedyowfollov. 
general machme-sltop 
$0/ttJ' procedurtl, a drill 
prl'SS ,s a relatfrelysafe 
moC'hi11e. HoMt~e,.you 
must Iaktcertam extra 
precau1ion.1. 

• Always remove the chuck 
keyahert1ghteninga bit. 

• Lowerthesarctyguard 
before switching on the 
dnll press. 

• Hold 1he work securely 
on thednll-press table. 1r 
adnll bit catches, itcao 
spin the work with serious 
consequences. Hold a 
wooden workpiece against 
the rigid column or a 
custom-made fence to re· 
sist the turning force. or 
damp the work 10 the 
table. 

• Alway~damp a metal 
workpiece or hold ,tin a 
dnll-press vise. 

$pad• bits 
These are relauvely cheap bits for drilling boles from¼ 10 
I ¼in (6 to 38mm)in diameter. The long lead points make 
for very positive location at the center of a hole even when 
the workpiocc is clamped to a tilted drill-press table. 

Forstner bits 
Forstner bitS arc expensive but they bore exceptionally 
clean fta1-bo11omed holes., and they are not deflected by 
knotS or wild grain. Forstner bits are available in a wide 
range of $ilCS up to 2in (50rrun) in diameter. 

Countersink bits 
Having drilled a clearance hole for a wood Sctew, US¢ a 
countersink bit to cut a tapered recess for the head. Select 
a high speed for a smooth cut 

Orill-and-countersink bits 
Made to match speci.6cwood screws, these bitSdrill a pilot 
hole, shank:-dca.rancc hole and counters-ink in a single 
operation. 

Drill-and~counterbore bits 
Set wood screws below the surface of a workptec.c by using a 
drill-and-counter bore bit. The neat bole above the screw 
can be filled with a specially cut wooden plug (sec below). 

Plug cutters 
Drive these cuners into side-grain wood 10 make plugs for 
covering counterbored screws. Cut plugs from wood that 
closely matches the work in color and grain pattern. 

Hole saws 
Cut a hole up 10 3!in (90mm) in diameter by using one or a 
set of hole saws. Select a slow to medium speed and clamp 
the work firmly. 

USING A DRILL PRESS 

Havmgfiuedadri/1 bi 1, odju.rt 1he w<>rk1oble 10 bring rM 14-0rk 
10 withinafraclion of an inch or soof iu lip. Thense1 the depth 
gauge. center tht bit ands~itch on the drill press. Feed the bir 
into rhe work steadily-it isn't ntrtJ.Sary 1oapplyexces.sh>e 
force to a sharp drill bit. Slowly release the Jud lever. a/lowing 
ii IO rome u, rt.JI in the raised position before n.•itching off the 
machine. 

Holding the "'·ork securely 
To resist the turning force of 
the drilJ press, it is often 
possible to rest one cod of a 
work pie« against the left. 
hand side of the column(!). 
Alternatively. use a C-clamp 
or small fast-action clamp 
to fasten the work firmJy to 
the lllble or the drill press. 
A simple wooden fence 

secured to the worktable 
with bolt.sand wing outs is a 
useful device for positioning 
KSentical workpieces accur­
ately. Bulltheendofeach 
workpie(e against a stop 
block clamped to the fence 
(2). Slide a workpiece along 
the fence when you want to 
drill a series of boles in line-

to remove waste from a 
mortise, for example (3). 
Cuta V-block on a table 

saw toscrvcasacradk for 
drilling boles in a cylindrical 
workpiece(4). 

I Rw tlw work •cal:Mc tht 
driU•prusoollllllfl 

189 

J SHdt the work •1•i.MC the 
ft111tt co drill holes la line 

4 U• a V-blod 1ouadlc1 
c,iiAd:rkal wod:,&e,tt 

• DrOli:na • WOC'kpi«-.e 
P1.-ce a piece of plaocd 
woodbf"man•rnadc 
board bttleatb 1he wort 
\lo"ilictl)'OUnttdtodrilla 
bolt right throuJb ii 
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• F.ltttrk l!I04or 
A sinJ)tl5(ho37SW 
(! to !hp)<k<Ui< 
motordti'<ICSbolhtbc 
sanding dtK' and btlt. 

STATIONARY SANDERS 

Sanding disc 
A vertically mounted metal disc covered with sandpaper is 
used for sanding square or radiused ends on a workpiece and 
also for sanding milers. 
Tbemaximumwidthofwork that can besandedonadiscis 

somewhat less than balfitsdiamcter. Much larger discs are 

.. ..,. ..... 

Sanding belt 
Ao abrasive-co·vered cloth 
belt4to6in(IOO to 150mm) 
wide, stretched bet\\'Cen two 
mernl rollers, is used co sand 
the loagcdgesorfaccs orn 
workpiece. Conca\'C--Shapcd 
pieces can be sanded over 
oneoflheroUers. The bell is 
oonnaUy used horizontally 
with the work buned against 
acrossfcnoe, but tbebeltcan 
be tipped toa vertical 
p0sition for sanding cnd­
gra.in wood. 
To remove a worn bc]L, 

release the tens.ion by 
retracting one of the rollers. 
After 6.tting and le nsion.ing a 
new belt, run the machine 
and center Lhe bell on the 
rollers by adjusting the 
tracking control. 

Abrasfres 
Use60-and 80-grit belts or 
discs for the initia I sanding 
and $hapiog or componentS. 
Change lo a 120.gril abrasive 
for Jighl saoding or 61\ishing. 

available in indus,ry. but a 9in (225mm)dise is a reasonable 
choice for the home workshop. 
Paper-backed abrasives arc normally glued lO tbe face of 

the disc with a special adhesive. When one wears out, simply 
pec1 it off and replace it with a fresh paper disc. 

S1ndi"l.m-.chlnt 
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Tbt bdlCIID beM.l tertittlly 

Work1able-
A cast♦meutl worktable 
moontcd next to the disc 
sander is fined with a sliding 
miter gauge that presenlS 
the work to the di.scat the 
required ang)e. 

With the table tilted to say 
angle up 1045 degrees to ,he 
disc, I.he machine can be 
used to s.and compound 
mjters. Thesametablcc:an 
be repositioned to sand a 
workpiece against a vcrti• 
cally pOSitioned belt. 

On/off sv.,i1ches 
Some sanders are equipped 
with individual on/off push 
buttons. However. many 
have a simple toggle or 
rocker switch. !vfakc sure 
this 1ype of switch is in the 
off position before plug~ 
ing the machine into an 
electrical outlet. 

0~'1 collecdon 
If at all pOSsible. fit a dusL 
collector to a sanding 
machine. Tlle ftnesawdw11s 
detrimental to your health 
and create$ a potentially 
explosive atmosphere in 
the workshop. 

) 

lnjuriesoftenoa:ur 11hen 
u.smg a sander because of 
the Of1"rator'sfai/11re 10 
amicipate rhe poss1b1lil)'O/ 
on acd,Jent on what ap~ar.t 
robe an moffensi,•e machine 
Sl>al'H.·aJs/o/Jo..., general 
machint•shopsa/ety pro• 
cedures, andn~rer rake r'isks 
'l\hen ,Lt;ng a sanding 
machme. 

• Do not bold II thin work• 
piece 011 a movrng belt 
sander. IL maysudde11ly 
shp under the cross fence. 
and 1hepalmofyourhand 
'.4iJI then be: in imn1edia1e 
contact with the abrasi\oe 
belt. 

• To avoid inJunngyour 
fingerlipS. never sand 
,·ery small componenLSon 
a belt sander 

• Work. Jgainst 1be down 
side only of a disc sander, 
10 ensure wooo ts dm en 
onto the table by the 
machine's rotation. 

WORKING WITT! A SANDER 

Whenever pOS.fible. sand in 
the direction of 1ht grain. 
Cross-grain sanding with 
either a disc or b,/1 sander 
lem~ssero1cnt's on ,M work 
that wiJ/ bf d,fficull wremo,•e 
t'lltd impossible to disguise 
withac/e(lr finiJJi. 

Using a disc sander 
Hold the work finnly against 
the miler gauge and press the 
grain against the "down" 
side of the rotating disc. 
Keep the work moving back 
and fonh.anddon't press 
too hard or you will bum the 
end gram. 

To shape convex curves on 
ad1sc sander.cul away most 
of I.he waste with a saw and 
then remove the rruter gauge 
before sanding down to the 
marked line, using the table 
tosuppon the workpiece. 

Using a belt sander 
To sand the side of a work.• 
piece, butt lheend against 
the cross fence (I). Change 
the position ofLhe work 
periodically, io order to 
maximiu the life of the 
belt. and take care not to 
round over thced~ofthe 
workpiece. 

Toshapcacurved piece, 
bold it against the roller 
at the end of the belt (2). 

If the size and shape of tbe 
workpiece permit, you can 
tip the belt upright and use: 
its entire width for sanding 
the work (3). 
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Cb&OPI& ladw s;J)tt11 

LATHES 

BE:'ICH-MOUNTED LATiiES 

Heavy j/()()r-standmg lathes may t,, the norm/or indus1ria/ 
wrning, bu1 ligh1tr bench-mounted machines au more popular 
for tht homt workshop. A rigid bed forms tht backbone o/tht 
machine, kith a dr,\·emechanism housed in a fixed headsu>ck 
01 oneendonda sliding sadsuxk at theo1her. The workplt« 

!il.t.DSTIXX ___ __J 

Lalhesize 
A lathe is specified accord­
ing to the maximum length 
or workpiece it can accom• 
modate between centers; 
also. according Lo it.s 
"swmg" - the max.1mum 
dJameterof\\Orkpicce that 
can be turned O\'CI the lathe 
bed The headstock on 
some Jathes is designed to 
rotate through ISO degrees 
to allow for faceplate turn• 
ing oflarger work at the 
front or end of1he hube, 
The maximum workpiece 

length can be anywhere from 
20 10 48in (500mm 10 1.2m) 
on a bench-mounted lathe. 
Lon~r workpieoesean be 
assembled bydowcJmg two 
or three pieces together. 
Using the lathe to tum a peg 
on one end of a piece to fit a 
bole in another ensures 
perfect alignment.and a 
v.--ell-placed bead or groove 
disguises lhejoi.nt. Oimtnslociuf a ladle, 

is suspendedbttween tht two and is ro10,edo1 speed against a 
hand-held cutting tool. T}pically. lat~s arecksigr,ed/or two 
me I hods of turning: bet-...een-.cemer turning/or shaping 
.spindles, rablelegsandother long. thin M,'()rkpieces, andone­
unter or faceplate turning/or bowls. box.es, egg cups, tic. 

Speed control 

Huds1ock 
The heads1ock deliver, 
turning force to the work via 
a drive spindle. The spindle 
is threaded at oac or bolh 
ends to lake a bowl•tuming 
racep1atc, and is hollowed 
oulso it can acc:ommodate 
a tapered drh-ecenter for 
bcL\\'CCD-CCOter turning. A 
drive center has a lead point 
and either two or four 
prongs 1ba1 biie inio the 
end grain of the workpiece. 

8l)CI+: MOOWl 'iii IIAACICfT 

Most lathes use a belt drive to trans.mil po""er from a 375 to 
750W(! to lhp)electricmotortotheheadstock spindle. 
Siepped pulley, provide three or four pre-set spindle speeds 
with a lypical rangeofbctween450and 2000 rpm. Some 
mo re expensive lathes use ekc.tronic varia blc,.spccd coo tro I. 
Use Lhe lowest speed for rough-culling workpieces and 

lb.co move the dri\'C bcJL up I.be speed range as wotk pro­
gresses. The 5jze of the work and the type of wood you are 
rurningalso affect speed selection. There are no hard a.nd 
fast rules. but use thecbarl on the right as a rough guide. 
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A lathe rs uniqUf among Kood•cutting machmes rn that II 
does not incorporate omm·ing cutter or b/adt. lnsread, a 
hand-he/dcu11i11g 100/ is u.sed to shape a spmnmg work­
piece. One reason why the lathe appeals 10 the amateur 
Koodworker is that it seems a r,/otrlel}' safe machine with 
linl11 risk ofi'njury to his or her fingers. Howe,·er, if J-'OU 
neglect tode,·tlopsafe workmgpractices. aiing/e mi.stak~ 
can caU$e the work to M h"rled across the K orkshop- so 
a/K aJ·sfol/o~·general machme•shop safer,, procedures and 
obstrl't 1he fol/owi11g rules. 

• Always work in good ligh1. 
• Keep the area around the lathe clear of loose objects 

and stacks of \\'Ood that could fall against a spinning 
workpiece 

• Select a speed se111ngsu11able forthc work. 
• Ne\'Cr leave keys or wrenches 1n a lathe chuck. 
• Fit a guard around a thrcc·jaw or four-jaw chuck. 
• Before switching on 1he lathe, check that all clamps 

and fixings arc secure aod that the work is free 10 rotate. 
• Switch off the lathe before adjusting the loo I rest 
• Make sure a cut ling lool is in contact with a tool rest 

be(ore feeding It mto the work. 
• Remove the tool rest beforesand1nga \\Orkp1ece. 
• Never lea"ea Latherunninguoa11ended it can appear 

to be stationary. 
• Don't wearlooscclothmg,cspec1allya necktie, "'hen 

operating a lathe. 
• Remove rings and necklaces before you use a lathe, and 

tic back long hair 
• Wear safety goggles or a full face shield to protect 

yourself from flying woodch1ps. 
• It 1sd1fficult to fit a dust collector to a lathe-so "'ear a 

mask. e~pccially ir )'OU suffer rroin respiratory problems. 

I 
~ ~ I ~ 

OOICK·AlUASl HMICIU 

!l r0 

! • • I 10 

Tuml:ng 41•m•tttt (in) BEliC~MDUNTl~S IMCCO 

L•lho bed 
Bracket·mountcd steel bars 
ortubessuppon the tail• 
stock. tool rest and other 
accessories. There must be 
ample clearance between 
bed and bench for removing 
shavings. 
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Htadst@d: rot1:trd for £a.ctpla:te tllr1liQg 

Tllilstocl< 
The tail.stock:, which is 
clamped to the lathe bed 
with n quick•relea.se lever, 
suppons the end of a work­
piece for betwcco~nter 
tu ming,. It is fitted with a 
sliding hollow spindle, con­
trolled bya handwhccl, that 
takes a tapered tail stock 
center with a simplecenual 
poin1. lflhispoin1 is fixed 
a .. dead·• tailstock center-it 
mus1 be lubricaled with wax 
to prevent it from burning 
the \\'Ork. Altemauvely, fit a 
revolving •·th·c ·• center COD· 
structed with ball bearings. 

Tool rest 
An adjustable tool rest is 
used to support the blade of 
a mrmngtoolJustm froa1 
of a rota1ing workpicct. 
A standardrest-bclwcco 

Sand 12in (200and 300mm} 
long-is slid along the lathe 
to thell\OSlCOJ\\enieot posi· 
Lion as work progresses. An 
e.xtra-long rest tb31 spans 
the length of the lathe bed is 
supported by mounting 
brackcLsalcacb end. Curved 
or cranked lool rests are 
made for bowl-lurning. 
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SUAUO 
T1p11111u.1 7&-n 

___ s.ttrytlz, 1SJ 
Basicteolcon" 191-197 
Usl .. a IM(liflQ ioot 1 t9 
Off--tH:ter ta11ii, 201 

Rovibhlc_.,.. ,oacit 
Being ground square 
across the lip, rou;gh­
in,g~t gouges art ustd 
rortuntio,,qua~ or 
OCU:ioo,J Slock to l 
cylinder. Tbeyare 
available in widths of 
i, land l\in(l3,2S 
andl2mm). 

&wltoltlit 
Thcsedttp-fhned 
IOU,el allow bca:wy WlS 
lO 1)c Ul.kco when lu.m­

ll'li boOows. Standard 
bowl gouga range from 
I iolm(61ol8mm). 
You can buy an extra• 
long fin ( 18mm) eouaie 
for grcatcrcocurol •he:o 
tumi n, la~ia.metcr 
bowb. 

TURNING TOOLS 

SpeciaJIJ designed cutting 100/sare used for shaping ~ork­
pitceson a lutht. The stocky blades arefitttdM irh long, turned 
handles that pro\·idt the Je~·erage required/or control of the 
tools. Carbon-s1eel blades ore refotm~I)' inexpensire a.nd are 
easy lo sharpen. As long as you do no, mm abrasfre woods, 
such as teak or elm, a carb<Jn-Slttl blade will hold its edgt 
reasonabl)' well. High-speed-steel tools staysharpmvch 
longer. e1,,ec-ially on hard or Mer tt'Ood, but tht)' cost con­
siderably more. 

Ba~c:se1 of turning 1ools 
There is no need tobuye,erytoolavailable. Purchase the 
following 10 begin with, Lhcn add further tooJs to your ba.s:1c 
set as the need anses: 
Roughing-out gouge- Jin (25mm) 
Spindle gouge-!in (12mm) 
Bowl gouge-iin {9mm) 
Skewcbisel-¾in (18mm) 
Parting tool-im (3mm) 
Round-nose scraper-iin (12mm) 

Spindle1:~ 
Tbis rouod,,,l)()lk:ld 
gou~tak'90YttfrOm 
the N)Uibjns-ou I l,011,C 
ro, geocral betw«n­
omttt turning. Spi ndlc 
gou&CS a.re a\·ai1abk ,111 
,..orsiusrromtt0 
I in (610 2Smm) wide, 

T1v blodeof II tlll'1fmg 

gow.pMJontndero.,s 
3ttfion awl if Jr01111d Ott 
rll,o,,u/dt..,Jy. 

J!uig1ool 
R.in& tools a.re designed 
to di:minate the pcoblc:m 
ot caac-l:u.nc I.be comers 
of a gougt in tht work. 
The ring-shaped .. eye," 
or '"blade." is g,oul)d Ol'I 

lheou™<le ,oronn a 
cuums ed,c ! or I tn ( I l 
or 25mm) tn dtatnacr 

MEASURIXG A-1\D MARKING TOOLS 

In addi1ion 10 a tape measure and rulers.a •ood1urner requires 
special mt>asuring. gm1_ting and marking 100/s. 

Compass 
You will need a compass for markmgoul lhcdiamclcrof 
the v.orkp1ece. It ,snot necessary to putcha~e an e:..:pcns1,e 
compa'h. but choose one that"' ill 111::11nta1n 11saccuraC). 

Caliper. 
These are e~senual for measunnQ the d1ame1erof "'ork­
p1eces. Outside calipers are useci'torgau.g,1ng the d1:1mtter 
ofbct¥.ecn-centc:r ¥.Ork; io~1dec..ilipi.:r~ for mca,unng the 
,ns,ded1ame1er ofbo"ls and other lands ofhollo" "or~ 

SiLinglool 
A s!Zlng tool 1s designed to clamp onto che blade of a 
parting tool. It is u,ed tode1c:rmine the diameler of a qlin­
dncal workpiece. spigot. or round tenon. Hooked over the 
\\0rkpiece.11 guidc,thc tip of the blade 1ocu1 theprec:be 
di,-tmcter that is required 

Squatt-md tblsitl 
ThtSe cbise.ls art used 
rorfi.nishioa• ,,.,,o,kp,coc 
whtrt betwttr,-oeoier 
tunung. Bladt "'idlht 
ranpf.rom¼to l¼tn 
(61032mmt 

S.ktwc:hlstl 
like a square ehtSC'l, a 
skew ctusd can be used 
for s:moothrngbctwccn­
cc:oler V,"'Qf.. but ll lS 

al.Jo~ forsbap,n, 
t,c,ds and pum.,mels. 

TUR.,,sc OIi.SW 

A MIW'tJdU5d u the 
t«>Odtflnvt 's tquhalt''II 

of o pion,. 11 Is WHd 10 
smoo1/i o ,ougJJy 1u,11hl 
lWNlt.fllt:aondltu1tt 
r«tC!fglllDT•s«Uon 
blOMg,oundon bot Ir sllrs 
J(J /°'m O 1,(/Wlrt Of 
~<~cutungcds:~ 
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P ARTl1(G TOOI.S 

TAt11t100Uor,tk1iglW 
primariq /t>T CVllffll 

tlrrouflt o tn>rkp/ttt alld 
rMU1'7lfl i1/rom 1M 
lallN. Co,urquauty, 
1Ml)lo,,k didtllS-Wtll)' 
/tas O T«IQlt,fv/tJr Sttt.l(NJ 

6"1 MOY 1w /atttl!d <;r 

olYJ/-,«-1~d-is 
1t"('Jf,IM1oapqiltt lltol/t/u 

a odd~ «te- paralld 
lOllsNir"'""/«u. 

F1uctd pa..rtl111t 1.00I 
Tbit it hollow-ground 
aloosOoe narrow faoe 
tofonntwoshatp 
poinlS tb:u scribe 
the wood before the tool 
cuu. Thu tea .. uan 
uceptionally clean 
fintsh on t:nd grain 9,11,en 
tht lOOl 11 held {I ute:­
do..,.·n on die httbc, rcn 
A fluted patting tool it 
usually l•n(lmm) ,,,idc. 

Outsidtc11.ipen, 

Scand:ard partlng iool 
This cypc ot parting tool 
i:stather l or hn(3or 
6mm)widc.. 

domed $1::UIP':1"5 

These ltrllpctS UC Used 
forvrorkm,ginsidc bov.1s 
and gobku Blade 
"'"ldths r,1,~ from; 10 
lln(IZ102Smm) 
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Square•e-Dd scr11.pt:r 
This I ype of 9Cf'fl ptt IS 

used mainly on !he out­
side ofbo\l. ls or the ftal 
bouom ota tumcd t.n. 
Squa~ scraptrsare 
made in lhe same nnge 
of s, res at tbc round and 
domed vvieucs. 

Sldt·<'•Cd11C.titr1.per, 
Round,d nnd thamond 
Sldt-cuumaSCRpers 
areelpCQlally l.lk'ful for 
..,..o,k.ing ins,de aJI kinds 
of hollow 11,orl; Both 
t)pcs ha\t a hladev. >dtb 
or¾sn(l8mm) 

SOWERS 

(jrowu:lroa1!uJllow 
cvllin,aflglt S&(JJW.rl 
l,a"t o smoo1h fin&h o,, 
n1dgrain WMN)'OII 
lurnabo-..·I ttii'OOfftUO/ 
vvlgram art pru,mw/ 
,o,M1oolt1.ithcaclt 
tt'f0lu1,on of 1ht /aJ/tt. 
Fo, thurMSUn.s~roptl'I 
artM.ffilprcmar1'11/1N 
cu11m,bc:mlsandfor 
olNt d,~p /rtllfo..,i11g 
Op,l.rQttOM 

Oi•mc:md-poiat scraper 
Tbdbnd or5Clapcris 
u,uaJI y around to a 
90-dtgrtc pomtcd up 
11 is used £o, LOCtsing 
V-shsped 001.::hes In 
betwtt1Kcnttt 11 .. ork 
and (or~lc:.arun.gup 
squarccomcn Blade 
..,..idlhs nin,gc, from i to 
l;in (6 LO J2m~) 
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SHAlSO 

S.fatr ti,S ltl 
T ' INIS 19'-lts 

-·-
-<?<!--
°""' 

Partuiirool 

n·, .. r 

Lt:L-· ~\ ~ 
Scnper 

SHARPENING TURNING TOOLS 

Because the work spins sofa.ft on the lathe. a turning tool curs 
through a co,uidtrablt amount of "'-ood ma matter of seconds. 
As a result, you nud to J.Mrpen your 100/s every/t'M1 minutes. 
Many woodtuTMfl use a pcwer grinder to shar~n la1he tools; 
othus prt/tr to hon, 1hem/rtquemlyon an oilstone. Perhaps 
,he be.st method is to regrind thtcuuing M~"tlsfor most usts, 
but hont tht groundtdgt razor-sharp for fine work. 

Whicht-vtr me,hod you cuk,pt, locate your sharpening be nth 
close to the lathe so you canshtu~n your toolsfrequtntly. Vu 
a star-whet/ dussing tool tortrww the grin.dstone'ssurfau 
whm it becomescluuedwithnu:tal portic/,s, and kttpajar of 
coldM-·ater nLXt to the grinder for tooling bla<ks. 

Ntw gouges.chisel.sand scrapers con~ with their b,eveltd 
cutting edges g,uund 10 the manufacturtr :S ruommended 
anglts. Tl,es, too/swill continue to performperftctly if you 
maintain the sameangluon agrindstonr. but woodrurners 
often regrind their tools 10 different cutting angles and shQMs 
according to Mrsonol preference. 

RegrindiDg a gougt 
Dip the tip of a gouge in tbejar of cool water and lower it 
bevel downward on10 lhe grindstone. As soon as tbe bevel 
touches the stone, roU the tool from side 10 s.idc to grind the 
whole bevel evenly. Don't press the blade too bard. and 
cool the metal frequently in water. Recommended bevel 
angles are 45degrees for a roughing-out gouge, 30 to40 
degrees for a spindle gouge and 40 degrees for a bowl gouge. 

Regrioding a -I 
Sharpen both sides of a chisel, moving the tool from side to 
side to grind a straight cutting edge:. Apply light pressure 
only to the tool, taking care not to grind away the points. 
which would create a curved cuningedgcand cool the 
metal frequently. Grind a chisel toan included angle of30 
degrees. and hone the edge on an oilstonc. 

Regrindlna • parting tool 
Regrind a patting tool in the same manner as a chisel, to an 
included angle of JO degrees. 

I, 
Ra.1st • burr o• • scr■ per 

Regrinding a scn,per 
Most turners use a scraper straight from the grindstone, 
but a more efficient cutting edge is produced if you hone the 
bevel afterward. then raise a burrbystrokingtheedgc with 
a burnisher. Grind a scraper to an angle of75 to SO degrees. 

BASIC TOOL CONTROL 

The ".:ay >'<>u standandmo,,e your b<Jdy Mh1/e wt><>dturrung uas 
important a.s the way you hold the tool. £vtnbasic tool control 
dtmands practice. so begin by turning test piuts in softwood 
until you get used to the/eel of the too/sand 1,a,,e rkvelo~da 
s,nsitfre touch. 

Working bf-lgbt 
Construct a strong bench to 
support your lathe at a com­
fortable worlr.ing beigbt. A 
height that is perfectly 
comfortable for one 
woodlumcr will not suit 
another butasarough 
guide. mount your lathe so 
that theocnterline oft.he 
workpiece is at elbow 
height. 

Correct sranct and 
tool control 
When you arc turning wood 
between ocntcrs. stand fac­
ing the lath<, balanced 
comfortably with your feet 
apart. Don'utandsofar 
from the machine that you 
are forced to lean forward 
this soon becomes tiring and 
you arc bound to lose an 
element of tool control, 
Hold the turning tool with 
ns handle more or less in line 
with your foreann aod your 
elbow tucked into your side, 
Control the blade of the 

tool with your other hand. 
moving the tool from side to 
side along the rest. Cup your 
hand over the blade when 
rough<ulling{t); for more 
delicate work. use an under­
hand grip with your ,humb 
on topof1he bladc(2). 
With either grip. tuck your 
elbow close to yow body. 

Con-ec:1-mce 
Stand do~ to lb: lathe 
witb )®tftttapanaod 
with the tool tucked ,nto 

./. YQUrbody 

2 Uadil:rbnd trip for df<.kact work 

Poor ,RI.Jl('t 

In Hui posauon yO\I arc 
ron:cd lO 1ean rorwan:1, 
v.ith an inevitable bl 

,-.,-.,,~of cootroJ 
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Moving with the tool 
When you're turning a basic 
cylinder. you must keep the 
tool moving on a path thafs 
parallel to the work. If you 
move your bands and anns 
only. the tool will tend ,o 
swing in an arc. The oorrccl 
mclhod is to moYC your 
whole body mt.he direction 
ofthecu1. in a controlled 
but fluid manner. Try not to 
overtense your muscles or 
grip the tool toofinnly. 
When working to the left. 

rotate your shoulders. 
twisting your body from the 
\"\'3.iSt as you Jean into the 
cut (t). Gradually transfer 
your weight onto your left 
kg-bending it to keep your 
balance as you straighten 
your righ1 leg(2). 
When working to lhc right, 

open your stance to enable 
you to hold the tool at the 
requfred cutting angle to the 
work (3). 

If you ardeft•handed. the 
reverse stanct-and body 
action applies as you mo,.·c 
to the right or left. 

◄ 

I Mo,·r with the tool 
Twut your body from the: waut as 
)'OU ltan into the cut. 

ClfTTING WITH A WOODTURNING TOOL 

Present a "'oodtumi.ng scra~r square to the M-ork and hold 
ii more or less parallel to thejfoor. Monr btginntrs use w()()(/­
furning gouges and chisels in asimilar fruhion, scraping the 
,.·O<Jdrather rhan culling;, smoothly. Alrh<>ugh rhis is on 
tasy me1hod to/tarn, it lta\'tsa rtlorivtl}' rough surface that 
requires mort $(1Jlding titan should be n,c,ssary to achit~-e a 
.fati.ifactoryftnit:h. Exper1enced wood1urners us, the tools "M•ilh 
a slicing action-a technique that requires more practiu. but 
ont that all turners should aspire to. 

Adjusi lhe tool rest so thal ll is wi1hin ¼ 10 ¼in (6 to 12mm) 
of the work and i$po$itioncd on itSctnterline. Tum the 
workpiece by hand to check work. clearance:. Sv.itch on lhe 
lathe, then place the blade on the rest before any part of the 
tool comes into contact with the work. If you touch a spinning 
workpiece with an unsupported 1001, the blade will be 
driven violently against the rest. This will almost certainJy 
damage the work or tool, and may even result in injury. 
Hold the tool at an angJe, with its bevel resting on the wood 

(I). then slowly lift the handle to initiate thecut (2). Raising 
and lo...,-ering the handle of the tool gives you precise control 
over the depth of cut. As you move the tool sideways to the 
k:ft or righl while turning a cylinder, ind inc the whole tool to 
induce a slicingaelion (3). Al the same time, roll the blade 
in the direction of the sideways movement so that the cutting 
odgedoes not catch in the work (4). If the tool is cutting 
correctly, it will produce fine shavings and leave a s.mooth 
surface that require$ minimum sanding. 

2 follol'I tbroech 
Al you move, uansJn your w~ight 
ontoyourkO leg and beody<u.ir 
kntt to maintain a balanced sunoe 
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.,... 
~--1 

3 Cbso&i na clirttt1oa 
\\'hen wo-rtina 10 ,~ ri&ht. ~ 
posilJOO you.r feet for good 
bala~and aoom{ortabk sunoc 

I R1$1 the bt,-el Oft ....... 

l un llM' lulndlie ro 
imti•tt cbt CUC 

3 lndtnit the IOOI In thr 
di.rttdoin or mo,·tmffl1 to 
tndu,ec, • dldna 11edo• 

4 At lht Sa.mt time, NIU 
tht b,Jadr 111 tht direction 
orlltO,·tntnc 
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SEE Al.SO 
Mac:hil!lt-thopufety 15& 
Safety!f! tSJ 
Suit tool c.o..,.. 196-197 

21111 
214 
2U 
us 

211-294 

TURNING BETWEEN CBl'TERS 

lktwun~tnttr turning is 
used 10 make cy/mdrical 
workpieces-for straight• 
/orv.ardchoir or table legs. 
for example. This LS a rela­
tfrtly simple procedure. 
though a woodturner w;J/ 
often wan, 10 product mort 
decoratiw work incorpor­
a1ing l>eadsand hollo••s. All 
betti..ttn-+Ctnltr projects start 
inlhtlamemanntr bJ•ton• 
,,e,ting the square-section I Orallf tbt4iagonal:s 
"1uxk"on tht/01~. 

Preparing and 
mounting the sloc.k 
First prepare an aocurately 
squared work.piece on a 
jointer/planer. and find its 
center by drawing diagonals 
from comer to comer on 
each end (I). Draw the 
circumference of the finished 
workpiece on bolh ends of 
the stock with a compass, 
then mark both centers 2 Mart 1.he cnuers 
(where the diagonals cross) 
with a metalworker's center 
punch('l)orbradawl. Usea 
tenon saw to cut a shallow 
kerf along both diagonals on 
one end to engage the drive 4 

center prongs (3). 
An experienced wood­

turner will mount thcstoc::k 
in thelalheand rell'IO\<C 

itssquarecomerswilh a 
gouge. However.a begin4 

ncrwiU find it easier to plane 
off the corners to make an JCut sluillo'l'f ktrf:;: 
octagonal workpiece (4). 
Tap the drive center into the 
kerfcd end of the workpiece 
(5), then slip the 1apered 
end of the drive center into 
the headstock. 
Slide the lailstock up to the 

work, locating the pOint of 
the tailstock center in the 
central hole mar Iced in the 
end grain Oamp the tail 4 

stock to the lathe bed; then. 
after turning the hand wheel 
to feed the "center" into the 
work, lock 1he handwheel 
Adjust lhe tool rest up to 

the work, then check clear­
ance by revolving tbe work­
piece by hand. Select a slow 
speed and check that all 
adjustments are tight before 
sv.itchingon I.he lathe. After 
running the machine for a 
few mioutes. switch it off 
and put an extra turn on the 
hand wheel to make sure the 
tailstoc::I:. center is still secure 
in the work, 5 Ta.p4rl,·tttflltr 11110 tbt ..-ork 

TurningtheSloe:k 10 a cylinder 
Starting at one end of the workpiece. use a roughing-out 
gouge to remove the corners. Make very light cuts at first, 
movingthegougesmoothJyalongthe tool rest. If necessary, 
switch off lhc lathe, move the rest and reduce the otberend of 
the workpiece 10 the same diameter. Repeat the proc:css until 
you ha\<C removed all the '"flats," leaving a cylindrical work­
piece with a uniform diameter from one end to the other. 

Smoothing with a chisel 
Before switching on the lalhe, adjust the tool rest again to 
suit the reduced diameter of the workpiece and practice 
holding the skew chi.sci correc::dy. \Vhile resting the cutting 
bevel on the wood. slightly rock the blade on the rest to lift 
lhe "longer" point away from the work: and incline the tool 
toward the direction ofcut. Use the middle 10 bouom part of 
lhecutlingedge to make the cut (1). 
With the lathe running, start atone end of the work by 

gently touching the surface of the wood with the chisel until 
you begin to produce shavin~. then smoothly move the tool 
sideways. Keep the cutting depth constant tbrougboul the 
pass. A correct culling action will leave a ~mooth "planed .. 
surface. At regular intervals. switch off the lathe and chock 
the diameter oft.he work with calipers (2) 
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Sanding at) Under 
In Lheory, a properly tu med workpiece should not require 
sanding- the finish straight from 1he chisel should be perfect. 
In praclict, most wood.turners dean up the surface with a 
hg.hlsanding. Always wear a face mask when sanding on a 
lathe, sjnce a great deal or fine sawdust is produced. 

Cutting lhe ¥i Ork to length 
Rcpl:wc the tool rest and 
mark each end oft he work­
piece by holding the poin1 of 
a pencil against the spinning 
cylinder( I). Hold a parting 
tool square to the work, 
with its bevel rubbing on the 
waste side of the marked 
line. Slowly lift the handle 
of the tool tocut a deep slot 
in 1he wood (2), Leave a 
small-diameter "neck'' at 
the center of 1he work piece 
al each end (3). Remove 
the work from the lathe and 
cut through the waste wiLh a 
tcnonsaw(4). Trim tbeend 
grain flush, using a sharp 
firmer chisel. 

2 Cut askl,I 111itb • partinacool 

I Mark ~ .spi11oing work 111·i lb 
tht poin1 of• pen.ell 

iear as1rip offinc-gradcsandpaper 3,n (75mm) wide and 
fold it in three. Remo,•e the tool rest, switch on the lathe and 
hold the abrasive pad against the revolving workpiece with 
your fingertips(l). Keep the paper moving along the work so 
you don't leave cross-grain scratches. Alternatively. wrap a 
strip of sandpaper over the work (2), 

FINlSHTNG ON A LATHE 

Youcanapplyafinish 101urnedM·ork IN/ou taking it from the 
lo1he. French p<Jlish it suitable as a Maler /oral/ woods except 
oi/yo~n•grain woods like ttok or afrorrrwsia. Choo~ trans­
parent French p<Jlishfor pale-tolortdwoods. andbuuon polish 
or garntt J.htlla~ for darktr woods. Oils may also be used. 

Brush the liquid shellac onlo lhe workpiece (1). then select a 
s.low lathe speed and switch on Lhe machine. Wear goggles or 
glasses to prot.cct your eyes from polish Lhat might be thrown 
offasthewoodstansmovi.ng. Use a bunchcd·upsofl rag to 
rub 1hc finish in10 the grain (2). Take special care 10 keep the 
cloth away from all moving lathe parts. While the work is 
still rotating. rub 1he surface with a stick of hard wax and 
burnish it wtth a clean rag. 
Apply teak oil toopen-grainwoodsthatdo not require a 

gloss finish. Pa.int it on and burnish it with a rag. like buuon 
polish. On salad bowls, use edible vegetable oil or a com­
mercial $3lad-bowl 011. 

2 Rub the 6nbtl i_nto the 1train 
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T ■m,ap cyUl'lden ,. 

DECORATIVE TURNING 

If the K-"Olkpieu is U> incorporott ~ads and hollows aJ a form 
of <kcoration, ii i.sno1 necessary to smooth or sand tht wood 
accurattl)' ~fore fflOping it. Simply turn the roogh $lock to a 
cylinder -..7th a gouge, then mark oul tM beads and hollows. 

BEADS, HOLLOWS AND FILLETS 

A .. bead'' isa rou.ndedcon\'exshape used fordC(....)rativcpur­
poscs. ltscountcrpart, the .. hollow" or .. cove, .. is concave. 
The juoct1O0 bctweeo hoUows aod beads is ofteo separated 
by short shoulders l<nown as "fillelS." 

bJ 1)-,ktid_,d.-.f<arutt, 

.M.a.rldog out beads aod boUo,.-s 
Use a straight ruJcrand a pencil to mark out the positions of 
beads and boHows along the workpica:. When you switch 
on the lat.he, your pencil mark.swill appear as continuous 
faio1 lincs. Emphasize the marks by touching them with a 
pencil point while the lat.he is running. 

2 Lay thebe\'dee thtcrescol ....... 

Cutting beads 
P1acc one narrow edge of a 
skew chisel on the t.00I rest, 
and touch the workpiece with 
the "longer" point of the 
chisel tocutaniin(Jmm) 
groove on each marked line. 
This is achieved by lifting the 
tool's handle to lower the 
point slowly into the work.• 
piece. Rock thechisel to one 
side then the other to open up 
the grooves into¥ •shaped 
notcbes(l). Remove about 
iin (3nun)ofwood on each 
side of the grooves. 
Tosbapconesidcof a bead, 

lay the chisel's cuuing bevel 
on the wood between the 
V,shaped ootches(2). then 
gradually rotate the tool's 
handle to bring 1be blade 
upright in the center of one 

3 Roll Che dlistl antil it b u:prigll.1 
i:nthtaotch 

.----------..;□~ 

of the notches (3). Cut the 
other side of the bead in a 
similar way. Repeat the 
action, taking very shallow 
cuts to smooth the bead and 
rcmO\'C any remaining ridge,. 
Check the "hori.zon11 of the 
work piece to sec the exact 
shape of the bead you arc 
cutting(4). Keep the chisel 
squaretolhework ifyou 
swing the handle sideways 
as you rotate il, you may 
catch the point of the tool 

41'1iefinbbedbt:1d in the wood. 

TURNING FROM SQUARE TO ROUND 

Turned table and chair legs arc sometimes Jen square at one 
or both cods to receive mortise and tenon or dowel joints for 
the cross rails. Because this type ofleg has to be turned from 
squarc~section stock, you need to be an experienced wood. 
turner beforeanempung Lhis lechnique. 
Cul the joints before you mount lhcstock. on the lathe. and 

very clearly mark theshouklersof each sect.ion that are to be 
lefl squan: (I). 

Use the point of a skewch1scl to cut a V•shaped notch on 
the shoulder lines as if you werecuttinga bead. then care,. 
fully roll 1hechisel to cut a half"bcad" on each side (2). Use 
a roughing-out gouge to turn the part oft.hes.tock bctv.cen 
the squared ends toa cylinder, and finish it with a chisel and 
sandpapcria the usual way. 

10.cha.Jf~"ont-adl 
Qdt or tht ttri,tttints 

Cutting boUows and fiUcls 
To mm hollows. use a ¼in 
( I 2nun) spindle gouge or a 
bowl gouge that has its 
comers ground away to form 
a cutting up with a rounded 
point. Remove some of the 
waste from between the 
beads by smoo1hlyswccpiog 
the tip of the gouge from side 
IOSide(I). 
Use the point of a skew 

chisel to carefully shape a 
fillet on each side (2). Shape 
the hollow, starting on one 
side wi1h the gouge rolled on 
the tool rest so that its flute is 
turned away from the bead. 
Slide the gouge 1oward the 
centerofthehollow. while 
rolling the blade and 
advancing the tip of the tool 
iolo the work (3). Shape the 
other side orthe hollow in 
the same way. 

Repeat the process. taking 
very shallow cuts with the 
gouge-and always working 
"downhill" from theoulSid<: 
of the hollow toward the 
middle. Check the horizon 
to sec Lhc true shape of the 
hollow. Finally,cle.an up the 
fillet on each side with askew 
chisel, lO leave a neat comer 
against the bead and a sharp 
edge to the hollow. 

'; 

I Hemcnuomeoflllew-stc 
bttwfftl be..ts with • COit&" 

2 Shapt filkts widl a dlisd 

J Sweep• gour;e ••• .. ·liliO"" c. 
dl:1pt a hollow 
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TURNING WITH ONE CENTER 

When making ittnu such as 1umtd ..,'O<Jdtn boxts, egg cups 
andvases that ha1·e 10 be hollo~-ed ou1. you nttd 10 remo,•t the 
1ails1otk in ordtr to /urn 1hetndgrain. Constqutnlly. lht 
••.:orkpitu mu.st bt Mid unnely at one end by one of St\•e,a/ 
special chucks mquntedon thehead.uockspindlt. 

Screwc-huck.s 
One of the simplest chucks incorporates a threaded screw 
that is driven into a predrilled hole in the workpiece. The 
most basicchuck.sare made with a standard wood screw. but 
the better-quality versions have a coarsedeep--thrcaded screw 
that bites securely into end-grain as well as side-grain wood. 
A wood screw chuck Wlll hold relauvelyshort workpiccesonJy. Woo4Kft"lll'ci.,uck 

Cup chuck 
A cup chuck has a hollow recess that will accommodate a 
cylindrical spigot turned on one end of a workpiece. Very 
onen a cup chuck is designed to function by means of a good 
friction fit between it and the work. However, some chucks 
are made with provision for wood screw fixings for additional 
securiey. A cup chuck will support a workpiece that is too 
long for a wood screw chuck. C.pdtuiek 

PinehucL: 
A pin chuck is designed lo be inserted in a hole drilled in 
one end of a workpiece. A small~iamcler metal pin rests in 
a shallow depression machined longitudinally in the chuck 
spigot. When stationary, lhespigot, together with the pin. 
slides effortlessly into the workpiece. Then as soon as the 
lathe is switc.hed on, centrifugal force causes tbe pin to climb 
the sloping race of the depression and grip the wood. 

Thrtt-j:u,·chuck 
This type of chuck has three key-operated sel(-c<nteringjaws 
that grip a cylindrical workpiece or spigot. or expand to grip 
a hollow workpiece. Although it has been used by genera­
tions of wood turners. this device is now losing its popularity 
because or Lhe dis.ti net possibility or injuring one's knuckles on 
the protruding ends orthe jaws while the lathe runs at speed. 
If you fit a three-jaw chuck to your lathe, protect yourself by 

... ...... 

mounung the appropriate guard. Tlwff.jl.,dtuc:k 

Combi11:ation chucks 
Recently. one-center turning has been uvolutionized by the 
developmentofcombinationchucks. These ingeniously 
engineered devicesinoorporate not only screw-, pin• and 
cup-chuck facilities but alsocontractingcollelS that can 
gnp a cyhndncaJ workp,eocorexpand to fit a "dovetail" 
recess turned in theb~of a bowl or similar object. 

Turning a hollow workpiece 
Rough oul the Slod: between centers and tum tbedrive­
ccnterend to fit whatever type of chuck you plan to use. 
Remove the tailstock, fit the workpieoe 10 the chuck and 
skim the wood with a gouge to ensure it 1s turning centrally. 
Use a pencil to make alignment marks on the chuck and 
workpiece for exact replacement should you ha\•e lO remove 
the work for any reason. Tum the tool rc:5t across lhe work 
to hollow out lhe inside first. using a bowl gouge or scraper 
(1). When turning cross-grain wood, work the tool from 
the outside toward the center; but work in the oppOSite 
direction, from Lhcccnteroutward, if you arc turning end• 
grain wood. [ncilherca.sc, use lhc tool on the down side of 
the work only - i.e. the half that is movingdownwa.rd 
toward the tool rest. Youca.o removcsomcorthewaste 
beJorchand by drilling out the center. Check the internal 
diameter with inside calipers (2), lhea tum the outside and 
detach the work.piece with a parting 1001. 

Combinatio•druc,k 

I HoUow tht lndcle fht 

2 Clwd dlanwt« •1dl tall pen 
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0 

G ripplnc tnc,maDy Crtpptna exter11:1Jly 

0 

0 

Crippinceiten.ally Grlppilnc lntt.mall)' 

Drilling on a lathe 
To bore a hole in the end 
of a workpiece. fil8 drill 
chuck witb o tapered shaf\ 
into the tailstock of the 
lathe. With the work held 
securely in a onc--cen1er 
chuck. select a slow lathe 
speed and advance the driU 
bit by turning the tailstock. 
handwbccl. Youcanusea 
spocia1sawtooth machine 
ocoter bi 1, wb..icb cuts end 
grain clc-.anly, or ao ordinary 
twist driJl, or a spade or 
Forstner bit. 

t ... 
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Weed acrews 3IM-30S 

FACEPLATE TURNING 

Turning wO<>dtn bowls and containers has always been a popu­
lar aspect of lathe work bu1 becauM tht workpit<:t i.:, usually 
of a relatfrely large diamtttr. b<Jwl•turning dtmands a hi'gh 
chgru of skill. tsptrially ..,.hen an e x~rienud turnu is pushing 
tlu: craft to its limits tocrtattfi.M. thin•wolledp,eces. Al 1h01 
le,•tl. ont slip of the tool con sha1ter the workpiece. 
Tlw! /xJK·I "blank" mu.,1 h, fixed ucurtly 10 1/tt la1ht. since a 

seriouJ: accidtm i.s a di.slinct po3Sibility ,fa heavy ...,.o,kpieu 
...,-o,ks loose. A combination chuc-k provides the most Sophist• 
ica1tdand probably 1he btst meihodof clamping /ht KYlrk. bu1 
tN 1raditiona/facepla1e is muchcMaper. This isaca.tt.mttal 
di.sc, thrtadedat itsctmtr 10.fit ,Ju: lathe's drfrt' spindle. The 
work isallached by passing wood screws through ho/ts in the 
plate. A .f to6in (/(}()to 150mm) diameter plate is normally 
s11pplied wirh a latltt. but larger ones are available as access• 
ories. St/eel ap/au 1ha1 i.ras largtascan lwcomfor1ably 
accommodated by the bast of the workpltcr. 

Mounting the factplat.e 
If the turned piece is designed with a base thick enough to 
take large wood screws, you can auach the faceplate dire-ctly 
to the bowl blank. However. you will then ha,•c to accept 
screw holes in the base of the finished piece or plug them with 
wood after 1Urning. 
An alternative method is to screw the faceplate toa bard· 

wood disc glued temporarily to the base of the workpiece. 
First. cut a square workpiece from well-seasoned, knot •free 
wood and plane one side flat, Draw diagonals from one 
comer to another to find thecen1er, then use a compass to 
draw a circle slightly larger lhan the circumference of the 
bowl. Draw another circle representing the circumference 
of its base (I). 
Cut a disc from hardwood iin(ISmm)thick, with the same 

diameter as the bowl's base. Cut another disc the same size 
from brown pa pier. This is to serve asa separator sandwiched 
betv,:een the wooden disc and the workpiece so the joint can be 
split when turning has been completed. Spread g)uc on both 
pie<:es of wood, then stick the paper to the wooden disc and 
glue both centrally oo the workpiC<X (2). Apply a clamp and 
leave the glue to set. 
Use your compass to draw the circumference of the face· 

plate on the disc. and attach 1bc plate centrally with three or 
four# lOwood $CreW$. The sc-rew threads should pcnet.ra.te 
the full thick..oess of the wooden disc. Cut the waste off the 
workpiece on a band saw to leave a circular bowl blank (3). 
Attach the faceplate to the drive spindle centrifugal force 
will tighten it on the spindle thread as the lathe SUlrts up. 

Scnw • facepl.tie clirttcly to a 
lh;icl( base 

_,DISC 

~ , , , 
I 
I 

,, 

Or«:~• pt.k lo. 4ise thal it 
rtm porarily g.lllCd to wo,k.pitt,e 

Woodt•nlnc (.«plates 

I Use •~pus toclraw the ba!§t on 2 GI• tbit ..,OOCff'n cf.i,c: c:en1rally on 
I.hit wor-1.-piittt dw: wort:pittt 
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Turning the outside 
ofa bowl 
Center the tool rest on the 
edge of the bowl blank. Spin 
the work by band 10 check 
lhat it is free to rotate, then 
select a slow speed and 
switch on the lathe. 
True up the circumference 

of the blank with a roughing• 
out gouge, theo change toa 
bowl gouge for shaping the 
oulSideofthe bowl Never 
be tempted 10 take deep cuts 
-always remove lhc waste 
gradually until you obtain U11e a.sen.per 10.ilDOOlh lheoucskl~of•bo"1 
the r,quircd shape. 

Use a round•nosescraper 
to smooth the work. Lower 
the 100I res, slightly and 
increase the lathe speed. 
Hold the cb.isel more or less 
square to the work. with its 
handle raised just above 
horizontal. Move the tool 
sideways. taking a light, 
even cul. 

Turning 1ht Inside 
ofabowl 
SY.ing the 100I rest around to 
align with the wide face of 
Lhe workpiece. and begjn to 
hollow out the bowl with 
the lathe running at a slow 
speed. Remember to work 
on the "down"sideonly 
the half of the workpiece that 
is moving dov. uward t0ward 
the LOOI rcst(I). 

Start removing Lhe waste 
wood with a bowl gouge, 
culling back to"rard the 
center from a p0int halfway 
10 Lhe rim of the bowl (2). 
As you cut deeper, stan a 
liulecloser to the rim v.ith 
e.ach passoftbe tool and 
always work toward the 
center or the bowl. 

Once you have removed 
most oflhe waste. increase 
the speed of the lathe. Then, 
using a scraper, complete 
theshapmgandsmootb the 
inside of the bowl. 

Sanding a bowl 
Reduce the speed ag;un, 
remove the tool rest and use 
a folded strip of sandpaper 
10 sand the surface (I). Use 
medium to fine paper.and 
keep the paper moving to 
avoid leaving scratches. 
When sanding the inside, 
trail the paper on the "down" 
side only (2). 

I Ahnys wo,k 011 the: "'do1111" !itdeof a spl:Mit11 bowl 

2 Tnall p1.ptr OIi the inside 
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CHECKING THE 
SHAPE OF A BOWL 

As the work progresses. 
switch off the la1hefrom time 
w time 1ocheck the ouier 
siu,p,of tht bowl or ilSdepth 
and rim thickness. 

Us:iog a I.em plate 
Hold a cardboard template 
against the bowl 10 check its 
shape. 

Measuring bo~-1 depth 
Hold a straightedg_c across 
the rim of the bowl, and 
use a Slee.I ruler to measure 
the depth of the bowl. 

Chttking the rim 
Use calipers 10 measure the 
thickness of the bowl's rim. 
An experienced tumercan 
reduce a rim toiin(3mm) 
or less, but beginners should 
be lessambit.ious. A bowl 1s 

stronger if the thickness of 
the sides tapers from the 
base to the rim. 

FINISHING AND 
OJSMAN'IUNG 

Apply a polish or oil 10 the 
work while it isauached to 
the Lathe. then unscrew the 
faceplate. 

To remove the wooden disc 
from the base of the bowl, 
st.and itonedgeona bench 
then place 1hctipofa sharp 
cbiscl on the joint line and 
tap it gently to split the 
par:r separator. Scrape and 
finish the bottom by hand. Split the di!iC from 

the boWI "1tll a ddsd 
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THlesawi lY.163 

$101 mortiHf 117 

Spiod~ ........ 206-llii 

HelfllflG ,rotecton 114 

UNNERSAL MACHINES 
Ideal/ ,awo • v' • • • -
ual 
sot 

tim, n alternative 
occ e-a universal 
ma ions in one unit. 
Most universa s comprise a ta e saw.jointer, 

Electric motors 
Good-qualityunivcrsalsarefincd wilhoneormore l.5kW 
(2hp) electric motors. Clearly, a machine with an individual 
motor for each main function is preferable, since individual 
motors are subjected to less wear. andcbangco,·er from one 
function lO another can be impJemenled with a minimum 
of effort. Not surprisingly, this type of universal machine is 
relatively expensh·c. 
More commonly, drive belts from a saw.jointer and spindle 

shaper have to be connected in turn to the pulley of a single 
motor. Where this can be achic,,ed by the shifting of a lever 
on the outside of the machine, cba.ngeoYer is practically 
instantaneous. whereas having to change belts manually is 
tedious as wcU as time-consuming. 

SPINtu SHAl'CR 

TAIU SAW---~-

Changing from fo:nction to function 
In order to prepare a universal mnchine for work, i1 i.salways 
necessary to remove certain fences. raise and lower blades or 
cutters, and 10 reposition guards-although these changes 
involve little more effort than setting up a sioglc•purpose 
woodworking machine. If, however, you have to partlydis-­
mantJeand reassemble your machine before you can under. 
take the next process, that will soon prove annoying, and it is 
especially frustrating if you cannot move eff ortJessJy f roin 
saw to planer and vice versa. 

Control pan<.ls 
In addition to lhc usual side•by•sideon/off pus.h buttons. a 
universal machine is normally filled with emergency shut-off 
buttons at strategic points. The main control panel may also 
include a switch for se)eetingspccific functions. The same 
seJector switch is used to disconnect all motors when the 
macb.inc is left unattended. 

su,r-.s,, 

l nh t<nal auchitw' 
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OPERATING A UNIVERSAL MACHINE 

Tlt1trt is int,•itablyane/emenr of t<>mpromise in 1/wdtsign of a 
universal machint Mm1heless,youshould bt able to operate 
each element of 1he machine efficiently, comfor1ably and, m,m 
imJX)rlDnl of all. safely. Follow 1he manufac1urer 's instruc­
titms for st11ing up the machine to ~rformany o/ilS[unctions. 
Operating proceduru art identical to those ucommenckdfor 
using the relevant single•,purpose machines. 

When usmx a um ~-er sal 
mor:hme. adopt 1hr .'fc1.fe 
working pracNces 1h01 
are recommended for 
md1ndual table saws. 
JOlnters.spmdl" -r;ha~r.f 
und mortisers. Jnadditio11 
to geMral marhmr•Jhop 
.'iafn, procedures. obsen·e 
thefollov.mgru/eJ· 

• lnslall d univtrsal 
machtnein a position 
where it can be operated 
and approached safely 
from an sides. 

• Where po~iblc. con nett 
a dust collector to the 
machine 

• 1 f dn,,e belts have to be 
changed m;.rnually. tuck 
:iwayor hang up belts 
nol in use well away 
from Lhe motor's pulley 
and other moving partS. 

• Supp0rte.xtra•longor 
\:Cf) wide worli.p1cce\ 
on sawhorses or a roller 
\land, or ha,·e an ass1st4 

ant take the """orl as ,t 
comes off the machine. 

• After completion of a 
proct':dure, either re­
tract bladc~.1nd cutter.!> 
into the machinc·s 
casing or enclose them 
completely v.1th appro· 
pn.ne guards. Always 
remO\•C a m11lingcuner 
as &00n al!o you h,he 
finished morLJsingor 
bonngholcs 

C■tting • micer ~DI rhuaw's 
slkliac table 

P.W111 • worll:plttt dltoa&ll 
tht thickoew pli.Mr 
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Uait11 the jointer 
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Splodlt ""'""' Tbt saw table 1s:a.lso used 
for lhapn,g. 

SHAPING ON A UNIVERSAL MACHINE 

Spindle shapers art u.sed primarily for tuning moldings and 
urtain wO()t/,,,,,'()rkingjoints. Shaptrs maybe thought of as the 
industrial ,~rsfon of tht high-speed electric routtr mounttd 
ups ilk do.,.,n ln a r<>uler table I hat is equipped with odju.uablt 
fences, guards and hold-downs. In.stead of the router bit. how-­
tl't!r, shapers are equipped wilh ctnltr-bcrtd cutters that 
mount on an arbor. or spindle, that projects through tM table. 

Spindle size 
Shapers for bome•sbop use hav,, belt-drivon spindles as small 
as tin (12mm}, but Jin (18mm)and I in (25mm)spiadles arc 
less prone to chaner. Universal machines may have the 
international metric-standard spindle, which is 30mm (l¼in). 
Cutters may be bushed down sligl,tly to fit smaller spindles, 

within reason. In addition. some shapers have inter­
changeable spindles, including one that accepu standard 
router bits. which are much less expensive than shaper A unheruJ mxhine5N upf<W!>pil'ldltilupint 
cutters, When used on theshapcr,howcver. the smaller 
diameter of router bits makes them less efficient than regular 
cutters because shaper speeds arc norma11yadjwtablc only 
between about 4000and I 0,OOOrpm. Bettershapers can be 
set to rotate backward. in order to mold pro.files on curved 
work, in which the grain direction reverses. 
The method for fittingcuuers varies from one model to 

another, so it is important to follow the manufaclurcr's 
instructions. In principle, the Spindle is locked from rotating. 
the cutter is dropped over the shaft and tightened in place 
with a nut. Various spacers above. below or between pairs 
of cutters locate lhcir height on the spindle, which itself is 
adjustable up and down to po-sition the cutters in relation to 
the work. 

,,.._ ' •m • ...,_ 

'"'¼..,,·•· '');, 

~ 
DIJTfUO - £ 11 

___ ,, , ...................... 

1 Whtn pa.rt or tbt •orkptttt tdtt Is Intact, 

'·· 
it.mo 

I 

Guards kfftl lhe r,ro..·pan feoct ia linit 

The spindle and cutter arc surrounded by guards and fences 
except for the parts of the cutters that shape the work:. A 
meta.I casing encircles the rear of the spindle while adjustable 
,·ertical/horirontal hold•down guards hold the work firmly 
a,i:ainst the fence and worktable. 

Guide fence 
The guide fence is made in two haJves, with a gap in between 
through which the cutters protrude, Each half is adjustable 
sideways to give just enough clearance for the cutters, 
When cuuinga molding that leaves pan oft.he edge of the 

,..,.r-r·rrr~ 
t.......' ' 

~~ -
"""''" i l -- rnuo -- . .,_ 

I .... workpiece in I.act, both halves of the fence should be in line 
(I}. When removing the edge entirely, the outfced halfof 
the fence is finely adjusted fore and an to suppon the 2Mo•etheoutfffll baJfoftbe rencelor..-.nl 10 
molded edge (2), support 111 edgt lh•IIIA:Sbtffiad ·••Y 

SETTING UP THE MACHINE FOR 
SPINDLE SHAPING 

It istssentlal to follow the monufar/Urtr'J in.structions/or 
conw!rting your particular uniYtrsalfor spindlt shaping, but 
a l)'pkal proctdurt isasjollowJ: 

Since the spindle shares a worktable with the circular saw, 
the saw guard and rip fence have to be dismantled and lhe 
blade re1rac1ed benealh lhe table's surface. 
Raise the spindle, by operating the appropriate handwheel 

or crank. and fit the cutter according to the manufacturer's 
instructions. Having fined cuuer guards and fence, make 
sure nothing 1s likely to foul the cutters, then switch on the 
machine. 
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Even experiented marhin­
ists approach a spindle 
!hoper .. ·,,h ('(JUlton smu 
Ubarguably the most 
dangerouJmachtnt in tM 
workshop. A cuutr should 
ntl'er ...,o,k loose from a 
well-designed Mod-bvt 
if it dews. 11 is thrown at a 
lethal ~'t/ocit)-'. Howe~e,. 
an accfrknt is more l1~ly to 
ocrur due to 1hecu11ers 
throwing a M-Orkpiertback 
toward 1he optrator, so be 
on fdur gi4ard and take 
preca111ions roa~·oid such 
anercntualit)'. 
If you have nner had the 

ex~rimce of operoung a 
.rpmdltshaper, it LS 
advlSable t<>seek rnstmcrron 
from a rrronunended prq­
fessional machinist before 
using one on your own. 
In addition 10 gen~ro/ 
machint-.thnp s.afl'l y prac­
tices, alwoJ a oburl<e 1he 
fol1'r,i,ing rules· 

• Ahuysuseapproved 
spindle-shaper guards 
and hold-downs. 

• Only usesharpcullc~ 
Discard cutters and 
heads when damaged. 

• Before switching on 
the shaper, check your 
sctlings and turn the 
spindle by hand (making 
sure the power is oft) to 
ensure sufficient cJearance 
all around 

• A1v.ar,feed the\\<ork 
against the rota1ion of 
thecutterhead. 

• Use a push stick to feed 
narro" workpiC<.:cs. 

• Do11't attempt to make 
a deep cut in one pass. 
Either mold it in sHtgcs 
or remo,-e most oflhe 
waste beforehand on a 
saw or jointer 

• Ne"u attempt to mold 
across the end grajn of a 
narrow workpiece free­
hand. Clamp the work 
10:1slid1ngcableor 
mitcrfcna: 

CUITERHEADS AND CUTTERS 

Ahhoughth,seha-,,,dis- MTEA---,:,6::::::::::::--:;;, 
apf)£aredfrom rht U.S. 
markt1,pracricallyall 11•1-1~--(':::--,~~'..:·...__ 
spindle shapers in Britain 01td 
Europe art supplied with a 
C'u11erheoddesigned 10 takt 
pairs of in ttrc-hangtablt 
cuuersorkni,-,s. Ththeod SlOlfOflGIIOOWili-r'~:!!:,-
irst/fisroughlycylindrieol. amEfl 

MltACUMP 

QITTER 

sinu squau ht ads ore now 
gtMro/ly considerttd 10 bt 
unsafe. Cutttrs, wlil'thtr 
inttrchangtablt or solid- laterdiaalfll.bk-CUnMl«'.14 

SCIIIW PA.SSlS ntllOUGH 
HOU IW QJTT[R 

profile. tt·ork on thl'same 
principles. 

I nterc:hangeablt cuntrheads 
'ry>c cylin~rical metal head, approximately 4in (100mm) in 
d1aineter, 1s slotted to accommodate two identical cu1ters. 
A wedge-shaped clamp, tightened by bolts or machined 
scr~s. holds each cutt~r securely in itSsloL. A peg or screw 
passing through a hole m each cutter locates it precisely and 
provides additional security against it work.ing loose. 
Theamounl a cutter projects from the heads is crucial, so 

~rcfully follow any instructions stamped on or supplied 
"?lb cuu~rs. Cutter projection muSl be limited 10 prevent 
vtolent luck back of the work. or even cutler failure asa 
result or trying to take too deep a cut in one pass. The shape 
of the cunerhead iLSelf ofien limits the maximum depth of 
cut (1). Alternatively, matchjng pairs of de8ectorsare 
mounted just ahead of thccutters(2). 
When dull, pairs of cutters should be reground byan expert 

to ensure they remain perfectly balanced. 

WGbblt,a• r.~ 
So 

. Croo-,inc('Uttm: I 
lid •profilt cutlers 

These cutters arc cast in one piece LO make industrial-quality 
solid•profilecutterheads. This type of cutter bas three or fou; 
cuuingedses that produce a superior-quality finish. Solid• 
profile heads last longer than conventional interchangeable 
cuttcrbcads. The best ba\'e tungstcn<arbide tips and arc 
available in hundreds of standard profiles. Cutters may also 
be C-USLOm•ground in carbide or high.speed steel. 

Grooving cutters 
Grooving cutters resemble heavy-duty rotary sawblades. 
So~e cncircl~ the spindle and can be adjusted to cut grooves 
of different w1dlh.s.; others arc designed for bolting inlO lhe 
sides of a cylindrical cuttcrhead. 

Wohbltsaws 
You can also buy small~iameler wobble•saw blades for 
cutting grooves from l toiin (3 to 16mm)widc. 

207 

(:IJTT[A 

••• 04. 

I A t'lltl~•d ~ ditsig!Xd to 
timit CV1.l4=f proj,c,ctiOII 

amu 

2 Alltniad~·tl)·, dt6ttror5 are 
mounted ahud of I.ht c.cters 

~ toldi.oa eunm 
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S!EAL$0 
Macb•-&bop 11f1ty 15,6 
,-_lltek 15.9 

OllttcoUfflOl's 214 

SHAPING A WORKPIECE 

Sha~r cu11ers re,•ofrt at suth a high spe.td that 1/wy im·ariably 
product a fine finish. Ne.,rthtltss, if possible,feed 1ht work so 
1ha1 tht machine cuts in th.t dirtctionof the grain. Disconnut 
the motor ~fort making culler adju.srmenrs. 

I Mokl the llr(Kt fro. Mlow 

2 Adjust dw rtnct 

3 Adj.st the hold -do,-wa l■aNI 10 fie 
c1,e..,.. 

Shaping a short ~·ork:pjece 

Having mounted the cu ti.er, 
adjust tbe spindle to mold 
the workpiece from under• 
neath (I). In this pooition the 
workpiece itself offers extra 
protection by coverin11 the 
rotating cutters; also, 11 is 
impossible LO take a deeper 
biteou1 of the wood, even if 
the workpiece jumps slightly 
during the molding process. 

Holding the end o(the work: 
against a stationary cutter, 
ad ju.st the fence: to set the 
depth of cut (2). (Make a 
triaJ cul on scrap wood 
before you mold the actual 
workpiece.) AdjuSI each 
half of the fence sideways to 
leave t.he minjmum clearance 
for the cutters. 
Drop the upper hold-down 

onto the work. and clamp it 
to provide a firm sliding 
pressure. Adjust t.he s.ide­
preosure plate similarly(3). 
Check that t.he cutter is free 

to revolve. then switch t.he 
shaper on. Press the work 
against lbe fence and reed it 
at a steady rate past the 
cutter. Keep the work 
moving and use a push stick: 
to complete the process. 

It isdangeroustoauempt to mold a workpiece that 
cannot be he.Id comronably i.n two hands on either side of 
lhc cuneropcningin the fence. Instead. feed a longer work• 
piece through the machine, then c.ut it to the required length 
afterward. 

~=:); 
..._....... c.::::c- ' ' ;?:) 
Shaping a oanow .s:trlp 
Either mold a wide board and rip a narrow strip from its 
edge(t)ormold both sides of a workpiece and rip it down 
thecentor(Z). 

I a.. Ulripfrom. 
wtdeboanl 

SHAPING END GRAIN 

ToshaM a molding acroJS tht end grain of a workpiece. set up 
the machinf in the usual M>'Q)' but remove the sfrk•pressure 
pf ate. Adjust the hold-dcwn to keep the work pressed against 
the worktable. 

Oamp the work to lhe universal machine's sliding crosscut 
table. To prevent the grain from beiogsplit from the back 
edge of the work by the rcvoJvingcuttetS. sandwich a piece of 
scrap wood between the work and the sliding-table fence. 
The scrap must e:c.teod to the tip of the work.piece. Both 
pieces of wood are machined together. 

Cutting joints 
With theapptopriatecutters~short tenons and 6nger joints 
can be cut to perfection ona spindle shaper. However, the 
special set or cuuers and spac.ers required for finger jointing 
is expeosive and may not be cost-effective, cons.iderin_g the 
number of times it is likely to be used in a home work.shop. 

MOLDING A CURVED WORKPIECE 

In order to mold a curved work.piece on a spindle shaper, 
the standard fence and guards have to be replaced by a ring 
fence and hold-down. The work must be fed freehand into 
theculters. which requite$SOme experience if you are to 
avoid taking a dangerously deep cut that could result in a 
violent kickback. Unless you are already familiarwilh this 
technique. it isa wise precaution toseelc proressional instruc­
tion before attempting it on your own . 

208 
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CHAPTER SIX 
r. 

HO ME Some woodworkers are 
able to produce s11rprisingly 

immamlate work i11 a cliaotic e11viro11mem, b11t m()St 
woodworkers u,011/d agree tl,ar a clea11, well-planned workshop is 
cond,,cive to good worki11g praciius as well as bei11g a safer and more 
pleasa/ll place to work it1. Wlrm plan11ing the layo11t of your work­
shop, try to 11111,k ahead and make provisio11s far your future needs . 
Suppose yor1 have a fairly extensive kit of hand tools at1d a Jew 
portable po,vertools at the mome11t; if you ca11Joresee a time wl1e11 you 
may wam to install woodworki11~ machines, allow space for them or ar 
least make rhe layout easy to co1111ert ar a later date .. \1ost wood­
workers hoard odd pieces of wood chat may come in handy - bur a 

WORKSHOPS 
small worksl1op SOOII becomes c/urtertd if yort try ro save every offiut 
a11d there'p 110 point i11 hoarding materials if you cat1 11ever fi11d them 
when they are 1va11ted. It therefore pays to clear 011/ your 111orkshop 
nithlessly every Jew months, kupin~ only those items that are really 
likely ro be of use. 

-~ .. 
" ; ... t -~ 

C ' ; • 
i 

I 
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SfEALSO 
Hallltools 
Mtdlifle toob 
Mach--shop .. , . ., 

• Decontioa 

11-1!2 
151-208 

151.214 
212-213 

214 

Paaol theo:tlingand 
walls white to re:8ee1 a.s 
much hgbt as possible 
11'1(0 the WOft a.rttJ. 

HOME WORKSHOPS 

Ekdricilf oudirB 
Make,~youhavt 
pleoty of dcctrical 
()ulku moonttd just 
bt:hil'ld lbc bmcbcs. 

--To keep your worbb0p 
dean and 10 ~OOt 

beallh hazards, oonn«e 

NJUTOW 5htfrlq 
S1on: small bous and 
PM ;.n of 9Ctt•'I and 
ocher ba.rdwart on 
RIIITOW sheivH, SO !hat 
)'OU can rt\'K'w )'Our 
stock at a gbnoe 

Teolstoni~ 
Store: your hai,d toob 
withio reaffl o(your 
bfflch. Ha I'll thc:m oa 
oowt"Js glUf'd ioto • 
shoc:t or pf)"'lo'OOd, or 
mate a .,_,.JI. bung 
tool raek 

a portable: dust colJcctor 
to your woodworltina 
machi 0try. Small dust 
collfflOn are available Cot 
J)O .. C1"lools. 

0.pi,o,IU'd storac;t 
Keep planes and hand· 
held powu tools In • 
low cupboanl. 

IJditing -------"' 
Space ltuoresoeat lighu 
evenly acrou t.ht oeiltl'lt 
lOprov»dtsh:adow•frce 
1lluauoation. Choose 
.. cbyb,a:ht''bulbs for 
attuIIIC macch1nc of' 
colonaod'fflttn 
Ho-"'C'Ver, ffuort:Sttnt 
l1jbnngcu.cra~ the 
optical illusioo lha1 
mov1og machinery is 
nauonat)·, apeaaUy 
wbnl it is slow.01 dO\\'ll 

111\cr bcin,g n.-ttched off 

Nu■~ lipt ----Ht--- .. 
Idea.II)', natural light 
3hould oome from the 
north. bu1 unfonwu.tdy 
II IS DOI aJways possible 
tobtchOOfy 

U11h'ffUI mlldline 
lfYoU ha\'Cnocd ror 
woodwortin,a lllldunrry 
but space is bmiled, you 
can ln$WI a lilni1 that 
oom b1.ocs the functions 
o( Sie"Wral mactu.na.. 

AJ5nab1)'att• 
l.nve 1n open space 
wbtre )'OU can auemble 
ca btnets or e:n,ct • 
temporary bench on 
sawbones ror ligh1-
""--aab-t uscmbbcs and 
(or fuushtna "'Olk.. 

210 

V~1il10(NI 
lnsaaU. vtnblation 
fan to expel 
unpleasant fumes.. 

Wor-k'bt~ 
A sturdy work beach is 
~ntial. A cabiMC• 
miker'1 bmcb 6tttd 
wilh ..;5CS is ideal. but 
you can budd • timpla 
wort.bench or your o.,.,., 
diesigi, 1plo1t a •'l.11. 
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first-aid kit Opt:nsbd,iog 

Mount a v.·cll-s:tocked 
6rst•aid kit 10 a con­
sp,c;uous local.Ion 

Use opeo sbel"ing for 
stonn& matcri.tlsa.od 
finishc:$ K~ W bulk 
of infla.nuooble materials 
10 a $Cp#l'lk shed 

S«urity 
l-1l w0tbhop doon au)(( 
windows with locks, not 
only 10 deter bwJ1a rs 
but 10 kcc.p i.oquisil.ivt 
dtildl'ffl a~ .. y from 
dJingt:rous chemiealt 
and macbmcry-

$cnp .SlONICt 
St0tt; &hon knllhl or 
,erap"'OOOonendin 
plutic bu,s, 

S1orina.....S 
Store sobd wood 
and \'eocet1 ()n suoaa 
bnact.cu &«U1tly bolted 
to studs 

Storing boa_rcts 
Store man-made boards 
oo edge t,ec,r,uu an 
<>pea-smd par\ll.lOl'.I and 
a workshop wall. so )'OU 
can slide boards out 

PLANNING A SHOP 

The majoritf of people who tW w()()(/.,,.,,-orkfor pleasure, or t,-en 
occas1onul profi1, could MVtr afford separate machint and 
hand workshops tl'tn ,hough 1ha1 would be 1h, ideal arrange• 
menJ. Constqutnrly, mOJI woodworker$ hm·t to find a Kay 10 
fit a nu11'1Wr of machines into o rnuk1ed space. 

Measure your workshop and plot the ground plan on 
graph paper. tbca lry various arrangements with scaled 
paper cutouts of the machines. The object or the exercise is 
to ensure you will ba\'c an unrestricted pathway for work• 
pieces through each machine - and when you consider that 
you will want to be able to pass a full 4 x 8ft (L22 x 2.44m) 
board acrOS$ a table saw. it becomes obvious how important 
it is to allow sufficient working space around the machines. 
One popular arrangement is to group the machines in lhc 

center of the workshop. with their workpicoc pathways at 
right angles to each othc:r (see below). This layoul works 
well, provided you never have to operate all the machines at 
once, and with a ooc-person workshop. that should never 
be necessary. It is dearly also an advantage to be able to run 
the electrical supply to a common area, 

If the workshop is 100 narrow for this arrangement, it may 
be possible to arrange the machines in line but stagger them 
slight..ly so that a board passing over one machine will be 
supponed by the worktable or a neighboring machine 
though you may have to adjust the heiaht of the worktables 
to create a clear pathway. Alternatively. it may be con­
venient to position a ponable roller stand on the outfeed side 
of a machine in order to suppon a long board or feed it o"cr 
the table of the next machine in line. 
To provide extra clearance, you can align a machine with an 

open door or window, or even with a bole cul into the work­
shop waJI, as long as protruding boards won·t endanger 
passersby. A lathe or dnll press can be positioned against a 
waU, allowing the optimum clearance on both sides of the 
machtnes. 

.,.,.j th<>ut the otbtn f';allua& 
OVtt. Site thestxk; lO 
linev..ithanaOCCltl6oor. 
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t,·lrit P"C''"'C'"li<le 
Dispose of dus1 and 
sha,ings rtiularly. and 
never S1()tt oily rap 10 
your 11o'Ork:.sbop A l11o'll ~ 
haw a good-quahty fl.rt 
<Atinpi:s.bcr bandy. and 
mnall a reliable unokc 
aLlrm 

fo'i re u:dnrulshtt 

8atttry-opn-aled 
smoba.J.rm 

,,,. ......... 
One arra.ngc:mc:01 for a 
oombincd machmc and 
haOO worbhop IS lO 
groop the machines io 
lbc:ocnttr. Thcwork­
PICCC p;;&tbw:a.yscrossal 
rigblanaJes. 

I Lathe 
2 ll<nch 
3 Oust collector 
4 RoUer stand 
! Table saw 
6 JolOlet/pls.nicr 
7 Onll press 
8 Banduw 
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SHAUO 
Snrilt,e.nb 
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II 

TlffCK KARCW000 wtHWO, 

WORK.BENCHES AND ACCESSORIES 

A woodworku'sbendr J.soneof1M mo.rt lmpOrtOJ'II pi~sof 
equi~nt in the workshop. It is virtually impossible to 
produce quality work on a bench that is no1 sturd;Jy cotUtructed 
andfitttd with we/l•mochintd-vlses, so choose J'OUr bench 

Woodworker's bench 
A good bench will have a hardwood worktop that is at least 
2in (50mm) thick. Tough short-gn,in beech is the most 
common material for worktop construction. although 
birch, maple and other hardwoods are aJso used. Some 
European benches are made with a worktop partly con• 
structed from plywood. Provided the plywood veneen are 
thkk enough to withstand periodic scraping in order lO clean 
glue and spilled finishes from I.he surface, a composite 
conslfUction is not necessarily a disadvantage. You can 
choose a beoch with a plain worktop, but the majority are 
made with a shallow tool well. This temporary-storage 
facility enables you to move a large workpiece or frame 
across lbe bench without sweeping hand tools onto the floor. 
Other benches arc supplied with a tool tray that can be bolted 
to the edge of the worktop. A slot or row of boles along the 
back edge of the bench for storing saws and chisels is yet 
another option. 
One or two models arc made with softwood underf ramcs, 

but most benches are constructed entirely from hardwood. 
Look for a bench with mortised-and•tenooed end frames that 
are securely bolted to wide cross rails, and check that the 
underframe is stable enough not to distort when you apply 
sideway$ pressure to the worktop. Most manufacturers 
offer at least one simple drawer as an optional extra, and 
some benches are available with the underframe conVt:rtcd 
to a fully enclosed tool cupboard. 

""'"°""""' 

Cllblnt.(ffla.ktt's biencll 

212 

cart/ul/J'. Mos1 work~nclteJ art bei'l4'ttn 2ft 8in (800mm) 
and 1ft !Oin ( 8JOmm) high but you can /uive hig~, or lower 
one, modt to order. Somt manufacturtrs offer left•handtd 
btncltu 1NJ1 art mirror imagts of tht s1andardforma1. 

Wood•,.iorking vises 
Every woodworker needs at least one large vise Med 
permanently to the front edge of the worktop as close as 
possible to one of the legs of the underframe. This leg will 
prevent any flexing of the worktop caused by working wood 
damped in the jaws of the vise. European-style vises are 
made with wooden jaws LO grip the work without marking it 
Ao other common s1yfe of vise ha$ cast-metal jaws made to 
be lined wilh wood by the woodworker. Both types of vise 
can be Operated by turning a large tommy-bar handle on the 
front jaw, but some metaJ vises are also equipped with a 
quick-release lever 1..hat disengages part of the screw 
mechanism, permitting the jaws to be opened and closed 
rapidly by a straight pull or push. 

End vise 
Better-quality benches have a vise built into one end of the 
worktop. An end vise provides clamping force along the bench 
to hold a workpiece between metal or wooden stops.. called 
"dogs," dropped into square holes cut into 1bc vise and at 
regular intervals along one or both $ides of the worktop. The 
workpiece can also be clamped upright in the jaws. 

Holdfast 
A holdfast is a ponable "vise" with a long shaft that fiis in,o 
a large bole drilled in the worktop. lined with a metal collar. 
Turning a screw presses a pivoted arm down onto the work:• 
piece. clamping it flat on the worktop. If you fit a second 
collar in a hole drilled in the bench leg, that will enable you 
to use the holdfast to provide support for a long workpiece 
held in a woodworking vise. 
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Sawhorses 
These lightweight trestles 
are used singly or in pairs 
to support Lhe work when 
sawing planks or boards. 
The legs are splayed and 
braced to provide a steady 
platform 3pproximately 
2ft (600mm) from the 0oor. 

WORKBENCH ACCESSORIES 

Culling .,.,W<f dirertly on a bench damagu tht worktop. 
Instead, use an appropriate accessory that protects the *'Ork­
top from sawn,IS and chistl marks and also $e,ves w a jig for 
11st work Qlld U>Ol. 

ll<och hook 
A hardwood bench hook is 
used for croSSCulting shon 
lengths of wood with a 
backsaw. A block fixed to 
the underside rests agamst 
the front edge of the bench 
and the work is held against 
a SC(..-Ond block, or "stop." Saw squ~rt •erk oa • kndl book 
fixed to the top. You can buy 
a ready-made bench hook or 
you may prefer to make one 
yourself by doweling two 
blocks to a flat board. 

MH'erbox 
This is a simple wooden jig 
for cu tung miter join1s and 
square ends, using a back.- Cut mitered work I•• mhtt box 
saw. It has two raised sides 
with slots cul in them to 
gu1de the saw The work is 
held against the far side or 
the box. On more expensive 
miter boxes. the slots are 
reinforced with adjustable 
nylon saw guides. 

FOLDING BENCH 

If workshop space istoo 
limited for a pennanent 
bench, use one that folds Hat 
for storage. The worktop 
comprises two huge vise 
jaws, one of which can be 
alljlled 10 grip tapenxl 
workpieces or straightened 
up for parallel-sided wood. 
You can also clamp a work• 
piece tO lhe top of 1be bench 
betv.'tltn plastic pegs. The 
bench unfolds to slandard­
bench height for planing, or 
paring with a chisel. and 
may be lowered to a con• 
venient height for sawing. 

Miler block 
A miter block is a simpler 
version oflhc DUter box, 
having only one raised side. 

Shooting board 
This type of jig is u.scd for 
planing across end grain. It Shoocint;board 
comprises two boards that 
are bonded together and 
staggered so that they form 
a wide rabbet The work is 
held against a wooden stop 
housed in the upper board 
whiJe a bench plane is slid 
along the lower board to Lake 1...----,---,----' 
a fine shaving. To trim miter 
joints. plane them on a miter 
shooting board. which has 
angled stops. 

t\1iter shooting block 
A miter shooting block is a 
jig with a movable clamping 
jaw designed to hold large 
mitered or squared work• 
pie~ so you can trim t.hero 
with a sharp, finely set plane. 
To bold ,he jig at a comfort­
able height. clamp the SLrip 
fixed to the underside of the 
shooting block in a vise. ~mu s:boothlc blook 

Foldingt,,,,d, 
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SEE ALSO 

Per.iitet toels I 24• 1 SC 

HEAL TH AND SAFETY IN THE WORKSHOP 

Commercial and industrial tstablishments haw• to comply with 
s1rir1 regulations and restrictions saftguarding the htallh and 
sa/ttf of their M'or/«>rs. Although the same rults do not apply 
to lwmt workshops, it makts stn~ to protect )'Ourself from 
harmful /umts or dust, noise, and pitrts of M'ood or metal 
thro.,'71 up by madiint or powu tools. 

Ht11rlnt: protttron Fact mask RtS]lirator 

◄ Ul'J't· rofane-cru,;;, coJIP.ctor 
Conocct I.bis t)'l)t or collector 
10 woodworl:in,s imduncry. 

• lnduscrl:al ftlalum clel.Dt'f 
lbis machine doublet u a dusl 
(lOUoctor foC' po~'tt IOOls 

Safety glasses 
The lenses of safety glasses arc made from a lOugh impact• 
resistant polycarbonate. They not only protect your eyes 
from projcc:t..iles but also shield them from the dust and 
turbulence created by power lOOls. Side screens riveted to 
the frames provide added protection. 

Goggl,. 
Being designed to fit tightly against your fac,,, goggles 
provide all-around eye protection. The lens is usually made 
from clear semi-rigid plastic and is fitted 10 a softer vinyl 
frame perforated to prevent condensa1ioo in.side the goggles. 
Some goggles are designed for wearing overordina.ry glasses. 

Face shield 
Total face protection is provided by the hinged plastic visor 
of a face shield. It is a particularly comfonable form of 
protection if you wear gJa.sses. 

Hearing proO!ctors 
Padded eannuffs or earplugs protect your hearing from 
overexposure 10 noise that could cause long-term damage. 
Wear hearing protectors when operating noisy machinery. 

Face mask 
A simple mask with a replaceable filter protects your lungs 
from dust and paint or varnish overspray. 

Respirator 
A professional duaJ-canridge respirator provides full 
protection against the harmful effects of paints, lacquers.. 
adhesives and toxic dust. lnterchanieable color-coded 
cartridges are designed lo filter spec,fic materials. This type 
of respirator can be worn with goggles or safety glasses. 

DUST COUECTION 

Sawdust and shavmgs It/I 10 pilt up on th~ M'Ork.shop floor 
con.rllrule a wrious firt ha:ard. The risk is incrt~d when 
very fine dust is alloM·ed to float in tht air. contributing to a 
pottmiallytxplosfreatmospMre. Morto~,. dust makes 1ht 
jl()()r sllpprry, is har"'ful IO }'Our lungs an,d will comamina,r 
freshly lacquered or w1rnished surfaus. Industrial workslwpJ 
are equipptd wi1h dusr-collec1iqn systtms srrving h·ery 
individil,{J/ machine. This t)'Pt of i11.ua/la11on is prohihili'f>tl)• 
txpensfre for tht hcmt w<><><A,.,orker, but simpler por1ablt 
collectors art a,·allablt to suit tht> smalltr work.shop. 

Oust eolleccors 
Mobile largc•volume dust collectors are ideal for the small 
machine shop. Dust sucked through a flexible hose i$ filtered 
from the air by a wo\'en-cotton bag mounted on top of the 
machine-and i.s collected in a plnslic sack below. The hose 
takes a variety of shaped mouthpieces designed to fit different 
woodworking ma.chines. Some collectors can be equipped 
with dual hoses to scrvi.cc two machines simultaneously. 

lndustriaJ vacuwu tleancrs 
A beavy.<futy vacuum cleaner is an essenual piece of work­
shop equipment. It is supplied with the usual range of hoses 
and nozz.Jes. which you can use for cleaning the floor and your 
woodworking machinery. When fined with the appropriate 
accessories, the same machine can be connected directly to 
ponable power tools. eliminating du.st or shavings at 
source. rn this mode. operation is by rtmo1e control. being 
activated by the power•tool switch. 
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CHAPTER. SEVEN 
r 

' ft is lrardly surprising rfiat OINT ma11y people regard joinery 
as a ,11eamre of a cabi11etmaker' s ,kill, ;ince rhe ability to cur fi11e 
joi111s takes pracrice and requires the mastermg of a variety of 

accurate wrtirrg reclmiques usi11g saws, planes and cl1isels. However, 
1/ze clroirc ofjoi111 is 110 less importalll than the quality of 1he making. 
Tire desiJin mrm primarily be f11naio11al to provide strength, but ,1 
should also be in kfepin,~ with tire overall style of tire project. Most 
joi,11s are designed ro conceal the mer hods used ro hold the parts togcrlzer, 
while orl1ers, suc/r as decora11ve do11etails, are made a feature The 
.followmg chap1er il/11s1rates 1l1e mos/ commo11 lu111d-cut joints arrd 
/row to make them. Grnerally, dimensions ha11e 1101 bern speci-

fied, as d/ffercnr projects MAK ING 
require joints of differe111 
sizes. ltwead, relatrve proporrions are given to enable you to make 
sound joinis to suit your requirements . 
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BUTT JOINTS 
ere one 

member elements 
cut into t is o ten 

SQUARE-ENDED 
BUTT JOINT 

But1joinufor boxtsart 
made with the end of o~ 
memlNrglutd to 1M insidt 
facto/1Mo1htr. For 
frames, the end isglutd 10 the 
edge. It iJesunrlalfor the 
surfaces tob,flat and th, 
ends square. 

Cutting the join1 
Mark !he length ofllle pa,1$ 
and square a shoulder line 
all around with a marking 
knife. Using a bench book 
1obold lhework, sawofl'the 
wasteclearoflhe line (I). 
Trim lheend grain wi1ha 

plane to provide tbc best 
surface for gluing. Usea 
shooting board 10 guide lhe 
plane, in order to ensure a 
square end (2). 
Apply glue IO !he joio1 

and clamp Ille parts 
together. Make sure the 
components are aligned 
properly, as thejoi.nt has no 
means oflocating i1Self. 

lShoolt.hirmdss,quatt 

rei ed in som • ts are used 
int xes. 
Th 

MITERED BUTT JOINf 

A miter hafres the angle bl-tween the parts beingjoined. Jn 
moJt instances.joints are made at 90 degrus.so the common 
miter is set at 4S tkgrets. End groin to end grain does not offer 
a good gluing surf au: but the miter ·s larger area, compared 
with the square butt joint. d~s (ompensait to somt degrtt. 
Tht mittr is u.mally rtin/or(td with nails or tonguts. 

The importance of accuracy 
Miters need to bccutaccur• 
a1ely, as gaps will show on 
the inside or outside if the 
miter is not exactly half the 
aagle. Use well-seasoned 
wood, as a gap will open up 
on lhe inside of tbc angle if 
the wood shrinks aftercut­
ting thejoiat. 

Mltettd bun )oi 1111 

Cutting the j<lint 
Mark 1hecu11ingliocswi1ha 
knife and miter square on 
lhe face or edge. Square the 
lines onto the adjacent faces 
from the miter angle. Cut off 
the waste with a tenon saw. 
To guarantee greater accu• 
racy, use a miter box ( 1), 
particularly if cutting decor­
ative moldings, which are 
morcdifficull to mark wi1b 
cutting lioes. 
Trim thccutcnd with a 

plane and miter shooting 
board (2). For wide 
boards., use a miter shooting 
block (3). lflhis is nol 
available, set the work in a 
vise with a pi~ofscrap 
wood at l.hc back edge to 
prevent break-out (4). 

216 
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Reinforcing a s,quare .. ended 
buujoint 
As !he eod grain does not 
glue well, additional rein­
roroement is usually 
required. You can use fine 
finishing nails or blocks 
glued into the angle. Drive 
the nails into the jomt 
dovetail-fashion to pro­
vide additional mechanical 
strength. In some cases the 
nails can be used in place of 
clamps when gluing up. If 
using glued-block rein­
forcement, rub-joint them 
into the angle and leave the 
glue tostt. 

Rub-joint blocks imo a.a,k 

REINFORCING A MITERED BUTT JOINT 

Tht>tDJ,.tJt way to reuaf<>rcea mittrtdjoint u to glut 1tfirs1 and 
add th#! rtinforrtrru:nt ~·hen Stl. Ust a mittr clamp or a tt'eb 

clamp for gluing up. 

Using n.ails 
For nailing. use brads or fine 
nails, depending on the size 
of the joint. Smk the nail 
beads and disguise the holes, 
usingmatchingoolored filler. 

Using splines 
For small join~. veneer or 
plywood splines can beset in 
sa1NCulS made across the 
comer. Makcthccutspcr­
pendicular.orangled ror 
additional strength. Glue 
the splines into the saw• 
cuts and trim them flu.sh 
when set. Use splines of 
contrasting wood for a 
decorative effect. 

Using a loose 1ongue 
For larger rni~rs. a loose 
1ongueor key can be fiued. 
Set a mortise gauge to the 
thickness of the tongue, 
which can be so)jd wood or 
plywood and about one­
lhird the thickncs.softhe 
frame material. Mark. the 
gauge liru:son Lheedg,s and 
centered on the thickness. 
Square lines across the end 
of the gauged lines the same 
distance from the comer on 
each edge. 
Set the joint in a viSt with 

the shoulder line vertical. 
Carefully saw down each 
line and chop out the waste 

217 

wi1h a chisel, working from 
both sides toward the 
middle. Gluc the loose 
tongue and plane it flush 
whenset. lfyouareusinga 
solid-wood loose tongue. 
its grain must run across 
the comer. 

Integral reinforcin& 
A loose tongue is also used 
to reinforce a miter before 
the joint is glued together. 
This type is morecasilycut 
by machine, but can be 
made by hand. 
Make the tongue from 

iin (3mm) plywood about 
½in (12mm)wideor use 
solid wood, with the grain 
running across the width. 
Cut matching grooves by 
hand with a saw and chisel 
or with a plow plane. 
Center l.be groove when the 
tongue runs with the miter 
(1). When cutting across 
the miter, set the groove 
closer to the inside of the 
angle to avoid leaving weak 
shon grain (2). 

I Center thir poon 

LOOS( roNGUl 011 IC(Y 

2 Sec Vo(l'"t d05f' to dw 
Ude o1 the 1 ,._ie 
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,Y.Nsu,1111.J 

11-11 wk.-,teo11 -.. .. 83 
Sh•IW ...... 11.83 
a. .... 91.101 ~, .. l"2.141 
hMIAWS ISi 
Rad, .. .,, .. uws 119 
AAnivn :JOl-303 

• Searljoh,e 
A form oflap and miter 
join1 i.l'l one, th.it is u&cd to 
join v.·ood cod to end. A 
1or1a shaUow taper u, each 
par1JJYC$a largegtuirtg 
area. Sa.w or plt.M lM 
kngth oftbt la~r to al 
lea.st four ti.met lht thick• 
l'IOJ of the wood 

SIMPLE RABBET JOINT 

This is no, apar1ieultuly 
Jtrongjoint and needs pin­
ning, bur it Lsbe11er 1han a 
buujoinl in sirength 
and appearance. 

Culling the joint 
Cut the wood to lengLh. Set 
a marking gauge to one. 
quarter or one-third the 
thickness of the rabbeted 
member. Scnbea line on 
the end and over lhctopand 
bouomedg_es. working from 
the faceside(I). Reset Lhe 
gauge 10 the thick.oessof the 
butting member. Run lhc 
gauge against thcend of the 
rabbet member to scribe a 
line on the back face and 
edg<:$(2). Mark the waste 
witbapenCll. 
Set the rabbet member in 

the vise. Saw down tbc lap-­
gauge line to the shoulder 
line. Hold the work on a 
bench hook and cut across 
the shoulder line to remove 
the waste (3). Trim the 
rabbet with a S-houlder pl11ne 
ff Oect$$8 ry. 
ApplygJueto the joining 

parts., damp together and 
secure with pins dri\'en 
through the side member. 

RABBET JOINTS 

I Mark me r11bbe1 .. g:•ugt tint 

rabbet cut i11 the other. ft is the remainin wood le t 
b, the rabbet t 1a1 orms the Japan covers the end 

rain o t 1e ot er member. 

MITERED RABBET JOINf 

Themttered rabb,1 isnealer 
1han I~ simple ra/;~1. but is 
nuJrt difficult to CUI. 

Culting the joint 
Mark and cut the rabbet as 
described (sec left). Mark a 
4S•degree miter on the edges 
of the rabbet (I), Square a 
liae across the inside of the 
rabbet. Plane off the waste 
down to the miter hne. 
Using the mark..ingg.auge 

at thcsameseuing,scribca 
shoulder line on the inside 
and edges of the butting 
member. working from the 
end. Then, with I.he stock 
against the outs.ide race, 
scribe a line across the end 
and over the edges to meet 
the shoulder line, Mark a 
outer on each edge from lhe 
outside race to the point 
where the two gauge lines 
meet each other (2). 
Hold Lhe work flat on a 

bench hook and saw down 
the shoulder line to the 
rrutcr. Set u uprighl in a \Ilse 
and saw down lhegauge line 
to reinovc the waste. Rcstt 
Lhe work in the vise and. 
using a shoulder plane. care­
fully shape the outer (3). 
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2M•rt tbecdgtmilff 

J P1ant me miln 
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LAP JOINTS 
must cross or n • The 

1emember 

CROSS-LAP JOINT 

Thisj,oinr is tlu>best 10 us, when hori:.onral rai/.J cross ,w,iC'al 
members of a frame.such as 1hedil'isioru m acabinetfront or 
tlu! glazing bars Q/ a door or window. 

Marking out the joint 
It isconvcnlionaJ practice 
for the divider lO run 
through, although thcjoinl 
iscqually strong either way, 

Mark the"idthofthc 
divider on the rail (l) 
Using a try square and 
marking kmfe. square lines 
across the face of the rail and 
carry them over and halfway 
down each edge (2). Tum 
the wood over and use the 
same procedure to mark the 
width oflhe rail on the back 
faoc of the divider. 
Set a marking gauge to 

half the thickness of the 
wood and scribe a line on the 
edges between the marked 
lines, working rrom the race 
side of both parts(3). Mark 
the waste. 

Cutting the joint 
With the aid ofa bench book., 
saw aJong the shoulder line 
lO the depth of the gauged 
line. Be sure to keep jusl 
inside the waste sidcofthe 
line. as a loose joint is un­
sightly and weak. Make one 
or twoexlrn sawcutsevenly 
spaced across the wa.ste to 
inake chiseling out Lhe 
waste easier (4). 
Set the work in a vise. 

Using a suitably sized chisel 
and a mallet. cut away the 
waste wood. Work toward 
the middle \\ith the chisel 
held at a shght upward angle 
(5). Tum the wood around 
to cut from the other side. 
With most oflhe wood 
removed. pare away the 
remaining raised pon.ion in 
the middle. Use the chisel 
vertically to sever any wood 
fibers along the base of 1hc 
shoulder that were not cut 
by the saw. Check that the 
cutout is ftat. using the side 
edgeofLhecruscl. 

·oint corr be c 

I Mui. tht dh idn widtlil 

2 $qua.l"I' I.ht W1 lines 
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These JOmts art .simple 10 

cut.but ulyon rhegluefor 
1heir s1reng1h and may 
requiu ex1,asupportfrom 
screwsordOH-e/s, Themitered 
corur lap is a refined ,~rsion. 
but ls not as strong becauM 
of the reduced gluing area. 

Page 214 of 304 EP Family Exhibit 2008



SEE ALSO 
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11-19 .... ,.,1..i, -.. .. 13 - , .. 
Tabluaws 111 
Ruiehr.1tw1 , .. 
Miterhx 21:s 
0o'l1ialan9t.a !3t 

1 \\'ld:tllofc:1110.1 
Ma.kc lhe CUIOUl the 
same width as lht: 
IOJ) , ... 

GLAZING-BAR I.AP JOll'H 

The cutting of a lap joint in a molded glazing bar isbmical{y 
the same as 1h01 used/or a cro:,s-/apjoint, but th~rt is the 
adtkd tomplication of the mQ/tkd sution. 

Canting the joint 
Cut awaytbemoldingon 
each side orthcjoinl afler 
mark.ingilS position, Cut 
down 10 the depth of the top 
face oflhc molding. The 
width of the cutout is the 
same as the top face (1). As 
it is difficult to mark a line 
over the contoured surface. 
use a miter box to make the 
sawcut(Z). 

Make a 45--degrcc miter 
block for trimming the 
molding. Clamp the block 
to the work.and pare away 
the comers of the molding 
with a chisel (3). 
Now cut the lap joint in the 

remaining section of each 
part. TbedeplhofLhc~tout 
in each should be level with 
the line of the molding 
rabbet(4). 

4c.tthfCr'Oll81ap 

Clujt:11,•barll.pJolnc 

OBLIQUE I.AP JOINT 

Theobliqut /apj(>int isC"Ut in asimilar M"Q)' 10 the Cl>lll'entwntJI 
cross-lap joint, but the<'utoulSart set m ananglt. The main 
difference ,s the marking out of tM shoulder. 

Marking out the joint 
Making a 45-degreeangle is 
very simple when using a 
miter square. For any olhcr 
angle. it is necessary to use a 
sliding bevel SCI with therud 
of a prolra,ctor or by talc ing 
the setting from an accurate 
drawmg. 

Mark one angled shoulder 
line on I.he face side of the 
bottom member. Place the 
top member on the line and 
mark ilS width (I). Scribe 
the second shoulder line on 
the mark. Square the lines 
halfway down each edge and 
mark: a line between them 
witbagaugesctto halflbc 
thickness of the wood. 

Place the top member, 
face side up, in position and 
mark the width of the 
bottom piece on both its 
edges(2). Mark the cutout 
on the underside with lhe 
bevel or squa.re. 

220 

Cut.ting the joinl 
Saw and chisel out the waste 
from both pans as fora 
cros.s lap, but working 
at the marked. angle. 

I 

I Mui: lop mtmber'$ 111idtb 

2 Mark ~1.om mtmlH:r's tridth 

ObHqut lap j()lac 
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"T'' LAI' JOINT 

This rela1i,-ely strongframiJtgjo 
in1ersu1s 1ht oth<r.finishingjl 

Marltingout thejolnt 
After marking the cutout on 
the cross member of the ''T" 
asdescribal for cross laps, 
cut theendoftheupright 
member square and mark 
the width of the cross 
member on its underside. 
Square the line onto the 
edges and run a gauge line 
along each edge and along 
the end (I). 

Cutting the joint 
Sawandch1sel out the waste 
from the cross member (2). 
Saw down first the gauged 
line on the waste side and 
then I.he shoulder line to 
remo\'c the waste from the 
upright member (3). 

wr- ta.p joint 

t Gaogetlwf:d&tsaOOmd 

DOVETAILED LAI' JOINT 

Thedowtailtd lap is similar to rhe "T" lap joint. bu1 iJ 
stronger, as ii can res,st pul/ingforus Mtttr. 

1\farkiog and cul ting the joint 
Theupngbt member forming the tail piece is cut first Mark 
out and cut the end lap, as described for the "T' lap. 
Mark out the slope of the dovetail \\1th a template (I) or set 
it out with a ruler. Saw or pare away the waste depending on 
the size of the wood (2). 
Lay the dovetailed end on the cross member and mark its 

shape on the face side (3). Square the lines down the edges 
and gauge the depth line between them. Then saw and chisel 
out the waste. 

l Patt ■Wtl)' the 'lfa..ste J Draw around tbt dtapt 

- I.PRHilff MEMl(R 
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ll-19 ,,_ 11-97 
120-ll! 

f1blaHWS 
142.146 

114 
!02-303 

PREPARING THE WOOD 

Siar, with tht /)()ards planed 10 lhickness. Whert possibft, wt 
qu.ar1ersa11o?t wood, (Lf this is more stable 1han v."(H)(;/ sawn 
tlvough and through. 

Selectiog and arranging the boards 
If you have no choice, or have chosen through and through 
for its surface figure. select the boards so the direction of the 
growth ringsaltemaies (1), Abo select the boards for color 
and arrange them so the grain of the wood runs in the same 
direction; otherwise. final cleaning up of the surface will be 
morcdifficuh, Number each board on the faceside(2)and, 
when working them, keep the numbers facing the same way. 

EDGE-TO-EDGE BUTT JOINING 

When making a joint between two boards. it is standard 
practice to plant tht> mteting edges square t<> tM fart side. 

Chttking for square 
Use a try plane or the long 4 

est planeavailablcto true 
each edge (1). Consiantly 
check each edge for square, 
using a try square. Test that 
theodgc is straight with a 
meial straightedge (2), 

lrregul_ar bo:mls 
A slight hollow is acceptable 
lflhe boards arc going to be 
clamped together. bur ifa 
rubbed joint is to be used, 
they must be Straight. 
Sligh1ly concave edges (I) 

arc acceptable for clamp• 
ing. as the extra pres.sure al 

the ends will be released by 
shrinka~and helps counter 
cnd 4 splitting. 
Convexedges(2) arc un-

accepiable, as closing !he 
ends with clamps sets up 
stresses thal arc likely to 
cause end splits. 

I Slirhrly concave td a.ltdfordarir )lrtK(f ti.bit 

2 Co•n~x tdCff •tt unatttpta.blit 
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Planing boards to fit 
Planing indjvidual boards 
sLraight and square is not 
easy. A way of making the 
squareness of the joint less 
criticaJ is to plane both edges 
lOgether. Sel lhe lWO 
boards level in a vise, back 
lo back with the face sides 
outward (3). Plane the 
edgcsstraight. lflhe edge is 
notquilesquare, the boards 
"ill sull fit together and pro­
duce a ftatsurface(4). 
When joining th.rec or 

more boards edge to edge. 
the inner boards have both 
edges planed 10 fit Using 
the back•to•back lechnique 
to true the edges. set the 
first and second board in the 
vise and plane the edges. 
Remove the first board, 
rotate the second and back it 
up with the third board. 
Plane the edges of each pair 
inthisway(S). 

5 Rot111~ each boanl la 1uro 

CLAMPING EDGE-TO-EDGE JOINTS 

Before gluing up, chtck 1he boards for fi1 by sell mg 1hem in 
clamps. Thif will also pre~, tM clamps in readineJS for 
gluing up, which mus, b, done as quickly as possible. 

Th, number of clamps you use will dep,ndon 1he siz,of 1he 
M,'Ork. but you should use at least thrttfor most panels. Place 
''so/uming, •• pieusof saap wood, between the damp heads 
and tlw edge of 1heb<>ords. Se11he /xxlrd1 out on battens loid 
acro:,,s the IH-nch. 

Cluing up 
Apply a thin film of glue LO 
the joining edges. Place a 
clamp across each end 
about a quarter oflhe 
board·s length in from each 
end (I). Keep 1he clamps 
dear of the surface to pre• 
vent any reaction wilh the 
gluestainingthcwood.1f 
necessary. tapthejoinlS 
with a hammer and block to 
set them Hush (2). 
Turn lhe panel over and 

place a clamp across the 
middle (3). This clamp no, 

only pulls the join IS to­
gether. but also counters 
any tendency for 1he panel 
to bow. Wipeawayexcess 
g_lue that is squeezed out 
from the joints. 
Le.ave the work in the 

clamps until the glue has 
cured. If you need to 
remove the clamped work. 
from the bcoch, it can be 
stood against a wall, but 
make sure ii is supported 
evenly to avoid distortion. 

TONGUE AND GROOVE JOliVfS 

Th~ best 100I 10 use for han.d-rulling a 1ongue and groove joint 
isacombinarionpfMt. Siar, by culling 1h~ 1ongUP, using a 
1onguing cutter. 

Curtin& tbt tongue 
Set the work in the VI.SC wilh 
the face side toward you. 
Adjust the plane's fence to 
center the tongue on the 
edgc(I). Youcanch«:k 
this by making a light 
indentation. then reversing 
the plane with 1be fence 
against the other face. If the 
blade aligns with the marks. 
it ison center. Set the depth 
stop on the cutter and plane 
the tongue, starting at the 
forward end (2). 

Cutting the groo, e 
To cut the groove, fit the 
plowing cutter that matches 
the width of the tongue into 
the plane. Sit 1he cutter on 
the edge of the tongue and 
adjust 1he fence (3). Set the 
depth stop to produce a 
groove slightly deeper than 
the tongue. Place the board 
in the vise and cut the 
groove. 

I Cenlff lht C■Utf 

'""'""" 
RliQ 

3 Adjusc tbt plane for groo1'in5? 
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1 Ste the damps ICl'O!i:!i die lop 

J Tun ud dMR.pthe p11..11el 

Using 3 loose tongue 
An alternative tongue and 
groove joint can be made 
with a loose plywood tongue 
or spline. This is set in a 
groove cul in both halves 
of the joint. Thejointcan 
be cut with any of the groov• 
ing planes, with a table 
saw or router. 
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Meuwin9 and 
1111tinp loela 

Rio ... 
Tablu,ws 
Rall 11'-a,a SIW$ 

ll-19 
95 

121.189 
135 

1,tta 
Ill 

Stopped d:•00 }ol■c 

HOUSING JOINTS 
flous 

J Cliistl OUI a cul-die: 1roon 

4Sa,.•looc the lint 

s. 

TimOUGH DADO JOINT 

Dado,s may bt tut in manufactured board or inpan,/s mad,, 
from ,dgNo-edge joined solid-wood boards. Prepare the 
surfaces and edges. and seltrl and mark 1htfou side and edge. 
If manufactured boards are tobe ,,eneered. apply lippingsand 
veneers before cutting 1hejoinu. 

Marking out tht joi_ot 
Mea$urc and mark the 
bouom line of the g.roove to 
position the joint on the 
inside face of tbes1de panel. 
Mark 1hewidlh of the 
groove from the thickness of 
the sbelf member(I). 
Using a marking knife and a 
largt- try square. scribe cut­
ting lines across the width of 
the side panel and square 
them onto the edges. Make 
the edge marks not more 
than one-third of the 
chickness. 

Set a marking gauge to 
t\ to¼in(S to6mm)or 
not more than one-third 
!he <hick.Dess of the panel. 
Scribe a line between the 
marks on both edges (2). 

Cutting tllejoinl 
Using a wide chisel. pare 
out a shallow wedge-shaped 
groo~ rrom1hewa.sLCside 
oflhecuttinglinc(J), Use 
the resu.Jting shoulder to 
guide a fine-toothed dove• 
tail sawandcartf ully saw 
down 10 !he gauged line 
(4). If you are no1 confident 
with asaw,youcanclampa 
batten along the line to help 
guide the saw. 

Remove most or the waste 
from a natrow panel wilh a 
chisel (5) and finish with a 
hand router plane to level 
the groove (6). Work from 
bolh edges toward the 
center in order to preve.nt 
edge break-0u<. For wide 
panels. use the router plane 
to remove all the waste. Do 
not try to remove t..he full 
depth of the groove in one 
cut. Make several passes, 
reseu.ing thecuucr until 
lhe full deplh ,s reached. 

StoppNI dcmta.il houd0& 
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DOVETAIL SLIDING JOINTS 

Tht <Wi1ttai/ housing may~ made wirh one or both sidts of the 
gr<>0~-e cut 01 an angle. Tht singlt-sided versiQn is easier for 
Mnd-C'Ulting. TM dbublt-sided type lends itself 10 mochint­
cuttmg. It 1alcesaccuro1ecut1ing, M the tail piece has to slide 
into 1htht>uJingfrom one end. 

Single-sided sliding do,et:ail 
Set a marking gauge to one­
t.h.ird orlhe thickness or 
the side panel and scribe a 
shoulder line on the under• 
side of the shelf end (I). 
Square the line onto the 
edges. Mak.ca mark on 
both edges jin (3mm) in 
from the underside face, 
Mark the slope of the do,•e• 
tail from the end corner to 
this mark (2). Saw along the 
shoulder line to lhe bottom 
of the slope. Parcou, the 
waste. Use a homemade 
guide block if you need to 
cut a aumbcrofjoints(3). 

Mark the width and posi­
tion of the shelf on the side 
panel with a pencil. Square 
the lines onto the edges. 

I Mark 1hobdf tmdenide 

Gauge the housing depth on 
the edges. Mark tbedove­
tail outline on the edge of the 
side panel, using the shelfas 
a guide. Saw along lbc line 
at the marked angle. Use a 
guide block if required to 
help maintain <he angle (4). 
Remove the waste with a 
bevel-edged chisel and then 
a router plane. 

Stopped dovetail housing 
Follow the instruct.ions as 
outlined for the standard 
stopped housing, but use 
lhc do\'etail procedure. 

Cut both sides of the 
housing and shelf eoda1 an 
angle for a double-sided 
sliding dovetail. 

STOPPED DADO JOINT 

The housing of a sropp,d I or blind) dado ends some /10 fin 
(9ro /2mm)shortofrheshelfwidth. (Thundofthesh,/fis 
norched bya co,mpondmg amount.) The front edge of the 
sJielf mayfinislrf/ush •ith rhefront edge ofrhe side pamd or be 
set bock from It. 

1\1.arkingou1 the joint 
Mark 1hewidthofthe 
groo\'e, as described for the 
through dado, to match the 
depth of tbe shelf. Set a 
marking gauge to thedeplb 
of the groove and mark the 
back edge o[tbe side panel. 
With the same setling. 
gauge a line around the front 
edge of the shelf. Cut the 
notch with a saw (1). Mark 
the length of the groove 
from the end of the shelf (2). 

Cutting tht joint 
To cut the groove, first 
chop a cutout or drill a line 
of overlapping holes at the 
stopped cod to the required 
depth. Use a Forstner bit 
whcrt possible. as it has a 
short center point. Trim the 
waste from the holes (3). 
Saw along the scribed Ii nes 
toward the cutout and 
remove the waste with a 
router plane. 

J C.1 the aoteh 2M.arl: thegroon'1 lengtll 3 Trim the cll"iUed cutout 

BAREFACED HOUSING JOINT 

Tht bort/actd housing, often rt/trred t<>tu a rabbe1-and•dado 
joint, iJ stronger titan tht s1andarddadojoin1 and can be used 
asa corntr joi'nt. Tlt.e shqu/der forrntdby lht ralJ/Jel on 1ht 
she/f mtmber mean.,,~ gr()()\'' tkp1h is less critical an.d 
remo .. al of wood when tltaning up 1ht surfaces does not resu/1 
in a loose joint. 

Marking out the joint 
To make a barefaced joint at 
a comer. first mark lhe 
thickness of the horizontal 
member on the inside face of 
the side member. then 
square this line across the 
face and onto the edges. 

edges to meet the lint gauge 
lines, working from the in­
side face (2). Saw the waste 
from the rabbet, and use a 
shoulder plane to clean up 
if rcq uired, l Mark rhr r.bbel diouldir.r 

Set your marking gauge to 
not more than one-third of 
the thickness of the sjde 
membt'r. Mark the rabbet 
shoulder hne on the fa-ct: side 
and edges of the horizontal 
member (I), Then gauge 
the width of the tongue 
across the end of the hori­
zontal member and onto the 

Align the inside face of 
the horizontal member on 
the line marked on the side 
member. Mark the width of 
the hou.sing from the tongue 
and square a line across lhe 
face and onto the edges. 
Gauge thedeplbofthe 
bousingon the edges, and 
lhen cut the housing as 
described (see facing page). 

2 MHt the IOogiM aicltll 
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Mortise dlisels 100.101 

124-127 ...... 142..141 
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RMi....,.uws 119 

18'-117 
11a-119 

T"'°"' 
Tcooosarecu1 with 
lhcirllldesorcheekt 
foDowillJ tbe JRID 
ottbe mort1sod S1ik 
orles, 

MORTISE & TENON JOINTS 
The mortise 

,,a,; 

PROPORTION OF MORTISE TO TENON 

The proportion of tht morrist and its torrtsponding ttnon is 
imp,ortam to the strength ofthejoin1. Th.t/ormo/thtjoim iJ 
/orgtly dettrmintd by the sectiQII of the tenoned membu. 

la mOSl in.stances., Lhe tenoned member isa rectangular• 
sectioned rail with ilS width set in the vertical plane. Some• 
limes the rail is used wiLh its width sel in the horizontal 
plane. In any event. the sides or cheeks of the tenon arc cut in 
the -.,erticaJ plane to give the maximum long grain for g)uing 
to the mortise sides (below). For rails set horizontally. two 
or more 1enons may be required. as the thickness of the tenon 
should not exceed itS widLh. 
The thickness of a tenon is usuallyone•third the thick.nC:S.1 

of the wood where two members of equal thickness are being 
joined. Its precise thickness is actually taken from the chisel 
used ror cmting the mortise. A thin tenon is relatively weak 
in ·'shear," and a wide mortise will produce thin sides thal 
could split out under twisting forces. 

Where a tenoned member is joined into a thicker 1nember 
lhan itself, lhc tenon may be as much as half the thickness. 
The width of the tenon is usually the full width or the 

rail. Where this would beexcessivelywide.aswitha rail in 
a la,rge paneled door, the tenon is divided into two and is 
known asa double mortise and tenon. 
The length of the tenon is mamJydetcrnuaed by the design 

orthcjoinL The tenon for a through mortise will match the 
width of the mortised member. For a stopped (or .. stub'") 
mortise and tenon, the length is usually about thrce.q uartcrs 
or the width of the mo11.iscd member. 

... 

THROUGH MORTISE AND Tf.NON JOINT 

Tht through morriseand lenon is widel)•ustd/or frame 
cons1ruC'lion, Theendgra111 of tM tenon shows on 1Medgt of 
tMframt stilts. Thtjoint ~eds accurate cuuingf<>r good 
appearance. Wnlgtscanbt UMd 10 provide ex1ras1reng1h, 
and as a d~cormiv<' de toil if mad~ of comras1ing wood. 

Marking out the joint 
Cut lhe tenon member to 
length; a little waste can be 
1er110 be planed off af1cr 
gluing up. ff the work re. 
quires tenons a teach end, 
set out the distance between 
the shouldersoflhe tenons 
precisely. Square 1he 
g,houlder lines all around 
with a marking knife (I). 
Mark the position of the I Squll.f"el.lwshou:ldu lint:8 

morlisc on the edge of the 
mortise member; then the 
width of the morttse, using 
the tenon member as a guide 
(2). Squart 1he hnesall 
around using a pencil. 
Select a mortise chisel, 

remembering the mortise 
should be approximately 
one•third Lhe thickness of 
the wood. Set the pins of a 
mortise gauge to the width 
of the chisel. Now set the 
stock of the gauge 1ocen1er 
the mortise on the edge or 1,,11.rt. 11M:mor1ise 111id1h 
the wood. The gauge should 
be set and worked from the 
face side. Scribe the g.auge 
lines between the width 
marks on bo1hedges(J). 
Mark the tenon with the 
gauge at the same scuing. 
Working from the face side, 
scribe the lines from the 
shoulder line on one edge. 
over the end and back: down 
10 the shoulder line on the 
other edge ( 4). If 1he tenon 
member is thinner than the 3Ga111:rtbemordstlints 
mortise member reset the 
stock of the gauge only. 

Coning I.he mortise 
Alwayscul the mortise 
before the tenon. fl is easier 
to adjust the tenon to the 
monisc, ifrcquircd. Clamp 
the work to the bench. It is a 
good idea to place a piece of 
scrap wood under it to 
protect the bench. 
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Posjt.ion yourself in line 
with Lhe work to enable you 
to check that the mortise 
clusel is held upright. Start in ,_,.._,, ,~ 
the middle, with the bevel 
facing away from you (S). 
Drive the chisel with a 
mallet toadepthofabout 
lin(3mm). Work back­
ward in approximately 
jin (3mm) stcP5aad s1op 
,I, 10 !in (2 to 3mm) from 
the end. This is to provide 
waste for the chisel 10 lever 
against when cleaning out 
the chips. Turn thechi~I 5Sta.rt thtc,i_1 inthem.iddlt 
around and work toward 
the other end. Remove the 
c.hopped waste by levering 
it from both ends using I.he 
chisel bevel-side down (6). 
To preventspUttingoul 

the underside, cut halfway 
through the work. only. Cut 6 Lerer out tt,, .... ,.stt 
the remaining waste from 
the ends with the chisel held 
vertically, bevel-side Lo 
(7). Tum the wood over. 
Shakeout any loose chips 
and clear the surface before 
clamping it down, as trapped 
pieces can bruise the face. 
Chop out the waste in the 
same way to meet the first 
cutout. 

Drilling the mortise 
Asan alternative 10 chop- 7Trim thtmdssquatt 
ping out the waste. a mortise 
can be cul using a drill. The 
chisel is used to finish the 
cutout squarely. 

Use a drill press or hand 
power drill in a drill stnnd. 
This will give beuer control 
and greater accuracy than 
trying to drill freehand. 
Choose a drill bit that 

matches or is close to the 
thickness of the mortise. 
Clamp a fence to the drill• 
press table. and set it to 
center the drill on the 
mortise. 
Adjust the depth setung 

to drill halfway lhrough the 
wood. Drill a hole at each 
end of the mortise (I), lhen 
drill a series of sligh1lyove-r• 
Lapping holes be1ween them 
(2). Tum the wood over 
and, with the same face 
against the fence. drill 
through the other side. 

Place lhe work on some 
scrap wood and clamp ii 10 
the bench. Clean out the 
waste and cut the ends square 
with a mortise chisel. 

Cutting the tenon 
Set the work in a vise at an 
angle. with the end facing 
awayfromyou. Usrnga 
tenon saw.cut down the 1S.wdo111l'lthctcoo11Unie 
waste side of each line. keep­
ing thccuningedge parallel 
to the bench(l).Stopon 
the shoulder line. taking 
care not t00\'errun. 

Reset the work in the vise 
so it faces you and cut down 
the other tenon line (2). 
Then place the work upright 
in the vise: and S;aw down lRtsee a_ndsaw 1.htCMhttsiclt 

level with the shoulder (3). 
Hold the work on a bench 

hook and saw along the 
shoulder line to remove the 
waste. The tenon should fit 
the mortise straight from the 
saw. lfit is too tight., pare 
the cheeks of the tenon with 
a chisel. Take care to keep 
the tenon symmetrical. J ►loish~el ""1thsbouldtt 

WEDGED TiiROUGH MORTISE AND TENON JOINT 

A mortise and tenon joint is s,rong by rirtue of the relatively 
large gluing area. Merhaniral strength can M impro,·tdby 
filling wedges. A standard through mor11.se and tenon can~ 
fi11edwilh a pair of wtt,6,:es in'""' M.·ays. Thty~an lwfi11eda1 
the ends or sel in sawcutJ '/,1,,ithin the tenon. 

fitting Che ¥iedges 
Working from the oulside edge, cut a shallow taper at ca.ch 
end of the mortise. Cut the wedges from the tenon waste to 
be slightly steeper than the taper. Make twosawcuts across 
the tenon about the 1hick.ness of the tenon from each edg_e. if 
using the inset method. DriU a hoJeat 1heendoftbcsawcut 
to prevcnl splitting. 
When theJomtisgJucd up.applygluetothewcdgesand 

drive them 10 alternately to kocp them level. Once they have 
set. trim and plane the ends Hush. 

227 Wed,ged mordst a.nd ttti011 joint 
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DOUBLE MORTISE AND Tfu-..ON JOINT 

TN doub/t mor1iseand tenon iJ used/or franw:s 1h01 lunt 
wide rails where the wid1ho/1he mortise nettled lO talc.ea 
singlt ltn()n wou/dweolc.en !he stile. The «n1tr rail of a 
panekdtkx>r iJ usually joined in thiJ way. Th.ejoint 
«scribed here Ufor a lhrough double mortise and tenon ill 
a square•tdgtd stilt and rail. 

l\1atklng oul lhe joint 
Start by measuring and 
marking the lenon shoulders 
on the rail. Scribe the lines 
aJJ around with a marking 
knife and try square. Lay 
the rail oa !he edge of1he 
stile and mark itSwid1ha.od 
position. then square the 
marksaJlaround tbestile 
with a pencil. 
Set the pins of a monisc 

gauge 10 the width of a 
monise c-hiscl that is 
approximately one.third 
the thickness of the stile. 
Set 1hestoek of the gauge lO 
center the pin.son the edge. 
Mark the gauge lines 
between the width marks on 
both edges of the stile, but 
use only light pressure on 
the outside edge, and mark. 
the end of lhc tcooo member 
with the gauge at the same 
setting. 
The joint has two in.line 

umonsseparauxl bya gap. 
In order not to weak.en the 
rail, a haunch is Jen between 
them to give supPor1 lO the 
tenon s.houlder. The width 

of the lcnoosand lhecorres-­
poadiogmortises will be 
determined to some deg.rec 
by1hewidthof1he rad. Asa 
guide, make the width of 
each tenon nol less than four 
limes its thickness➔ If this 
leaves a gap between them 
more than one-t.turd the 
width oflbe rail, increase 
the width of the tenons. 
Set a marking gauge 10 the 

required dimension and, 
working from each edge in 
turn, mark the width oflhc 
tenons. Run the I.mes across 
the end and down both faces 
lO meet Lhc shoulder Line. 
Mark the length of the 

haunch. which is equal to 
the thickness of the <eaoa, 
acrossone«lge. Square the 
line down both faces. Mark 
the wasteasshown(l)in 
order to visualize the sbapc 
of the tenons. 

Lay the rail in position on 
the mortise member and 
mark off thetenoas (2). 
Square I.he marksaU around 
and mark the mortise wa.stc. 

Doublf mort.i,c aod liteOO Joint 

I [\ lark lbt ~tr for clarity 

.. $aw k!IIOII 5ide$ 

MOfITTSI MEMlllA 
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S C•I tht "tilt befWftri ltOOM 

liS.wuoinett.elOOUldtrli:M 

Cutting tht join I 
Lllop out each mortise as 
previously described fora 
through mortise and tenon. 
If there is sufficient clear· 
ance, run a tenon saw down 
lbegaugclincson the inside 
edge to remove the waste 
from the haunch cutout (3). 
Pare out the waste to the 
depth of the haunch. If 
sawing first provcsdifficull. 
then chop out the waste in 
the usu.alway. 
Set the tenon member in a 

vise and cut the tenons by 
first sawing down the inside 
edges of each and stop on 
the haunch line. Next, saw 
the sjdcs of the tenon. 
firusbing lc"el with the 
shoulder line (4). Now 
cut t..be waste from between 
the tenons using a coping 
saw(S). Saw along the 
shoulder line to remove the 
remaining wastc(6). Glue 
and wedge the joint a.s 
described for a through 
mortise and tenon,oinL 
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TWIN MORTISE AND TENON JOINT 

Twin mortise and tenon Joints, like thtdouble versi<m,gi,•e 
maximum strength. but art ustdwhtrt tht mortist i.st'11t 

into thtfou rathtr than in rhttdgto/ 1hemor1i.st mtmbtr. 
Tilt propc,1ion of the joint M'i/1 depend on whetlter it is for a 
heavy frame or a lighter construe-lion. suth as a drak,~r rail. 

Marldngoul the joint 
Measure off and mark the 
shoulder lineal I around the 
end of the tenon member. 
The thicknessoflhe tenons 
are marked out across its 
width. As a guide. make the 
tcnon thickness and the gap 
between them the same. 
Make a mark not lcs.s than 

¼in (6mm) from each 
edge. Divide the distance 
between Lhem into lhree to 
give the tenon thickness and 
provide• gap between (I); 
in practice, you will have to 
adjust the tenon thickness to 
the width of the nearest 
mortise chisel. Set a mor· 
tise gauge to the width of the 
chisel. and it.sstock to 1bc 
requjreddistancc from the 
pins. Mark the ttnons., 
working from both edges of 
the tenon member (2). 

Lay the marked end of the 
tenon member in pOsition 
on the mortise member and 

mark offitswKilh and the 
tenon lines (3). Square the 
width lines alJ around with 
a pencil. Gauge the mortise 
lines between them. lfthe 
mortise member is Y.idcr 
than the tenon member. 
reset the gauge stock. 

Cutting the joint 
Chop out each mortise as 
previously described for a 
through mortise and tenon 
joint. Saw down the sides of 
each tenon in the usual way. 
Saw along Lhe shoulder lines 
to remove the waste from 
both sides. Cut out the 
waste between the tenons 
with a coping saw(4) and 
trim the shoulder square 
withachiscl. Youcanalso 
remove the nuddlc wastc by 
first drilling through it at the 
shoulder and then sawing 
down the sides of the tenon. 
You will still need to trim 
the shoulder with a chisel. 

I St1 OUI tbt lt:MI Chid.Dfs1 

2C .. 1elhelfflOOll011lMtod 

4 Cut Otll tbt wastt 
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PINNED MORTISE 
AND TENON JOINT 

Tht pinntdmonistand Jenon 
joint is like a multiple version 
o/tht 1win 1tnon. /I pro,idu 
a strong carrase joint/or vtr­
tical par1i1ions ()r shefre.s. 

Tenon pins 
The tenons or pins are usually 
square in section and e\·enly 
spaced. They may be ctn 
through or stopped. Through 
pinsareofien wedged with 
the sawcut maded1agonaJly 
across the pin (1) or square 
across the grain. 

Marking out 
and cutting the joiol 
Mark and cut the joint using 
a similar method to ma.king 
the twin tenon joint. A 
stopped housing may also be 
incorporated for a neater 
and stronger joint (2). 

I Wed&a Kl 4i:agona.1Jy 2Stoppt4 OOIIMft&cype 
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STUB OR STOPPED MORTISE AND TENON JOINT 

Tht Jtub or stop~dmartistand tenon joint is made with a blind 
mo11ise so the ttlfQlldoesnQt show on 1heoutsidefoce. lt is 
commonly used in furniture construction where a high s10ndard 
of finish is required. The dep1hof the morrise needs iobeabout 
1hrtt-quar 1ers of /ht wid1h or 1hickness of lht morlise member 
in order 10 Ito-rt a reasonable amount of wood 011M blind end. 
Skilled Japanue ''shoji" (sliding-door) makers. however. 
lake pride in culling deep mortises, leavini only po~r-thln 
wood01 the end. Themethoddescribedheui.s the typical 
Westtrn 1edutiqut. 

Marking out the joi.ot 
Measure the width oftbc 
mortise mein~r lo calculate 
the depth of the mortise and 
the length of the tenon. The 
lengthofthe tenon is about 
three-quarters of the wood's 
width (I). 

Using a try square and a 
marking knife, scribe a 
shoulder line all around the 
tenon member at the rt· 
quired distance from the 
end oflhe wood (2). 

Set a mortise gauge to the 
width oflhechisel and ad­
just the stock to ceoter the 
pin.son Lheedgeof the work. 
Scribe t.bc tenon lines over 
the end and mark lhe waste. 

Mark the position and 
width oflhe tenon member 
on 1h<:insidcedgcor1bc 

mortise 1nember (3)and 
square the 1 i ncs across. 
then scribe the mortise 
gauge lines between the 
squared lines. 
Tocs1ablish lhcdcptbof 

cut for the mortise, apply a 
band of mas.king tape 
arouod the blade or the 
chisel. Set !he tape a little 
over the length ohhe ltnOn 
from thecu1ting edge (4). 

Cutting the joint 
Saw Lhe waste from Lhe 
tenon as previously de• 
scribed. Chopou1 the 
mortise. working from one 
side only. Stop when the 
tape guide is level with the 
surface(S). Ensure tha1 the 
bouom is level. 

I Mftillrttfk!tbo("ood 

l l', lark the slloakler lint 

3 M:iut off 1.eno1Mnf:fflber wi~ t:h 

5 Cb.lsd ck),o, 10 tbt ta.pie 
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WEDGED STUB OR 
STOPPED MORTISE 
AND TENON JOINT 

Stub morlistand ltnonjomts 
can be fox-wedged for addi-
1ional s1reng1h. ~ pom 
muJI ~ OC(UJ'Qltly cur.'" Oll(t 
1hejoin1 is assembled it c011• 
not be parttd/or adjustment. 

Fitting fox wedges 
The ends of the wedges arc 
pres,ed againSI 1he blind cod 
of tbe mortise, which should 
DOI be less lhan iin (9mm) 
thick. Make two sawcuts in 
lhc tenon about ¼in (6mm) 
fromeachedgeanddrill a 
small bole at lhc cod. 

Make two wedges Lhe same 
width and length as the tenon 
and a full lin (Jmm)al the 
lbickesl cod. Carefollycbisel 
a tapered underculat each 
end of lhe mortise, making 
the tapers no more than !in 
(3mm)al tbc blind cod. 

Apply glue to !he wedges 
and the joint itself. Start the 
wedg_esin Lhcsawcmand 
assemble tbc joint. Press the 
joint together with a clamp. 
using scrap-wood blocks 
under the clamp heads. As 
the wedges arc driven farther 
into thesawcuts, they spread 
the tenon so that it fits tightly 
in the mortise. 

Fox•td&inc 
TbehKldeawc:dpapmidthc 
tenon 11111de tbc mortuit, 
locking it in place-. 
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HAUNCHED MORTISE ANO TENON JOINT 

A morlistand 1enonjoint at the corner of a typical rectangular 
frame presents a particular problem if tht outside edges art 10 

fini.rhfl.u.sh. For the raif toM k--e/1 supported. tht ltnon should 
~fulf width. bur this wouldmtan the mortise M"Ould ~open­
en<kd, like a bridle joint. and rtlalivtly M eak. The haunc-h is 
used to o,·trcomt this problem. II allows 1he width of the it non 
to ht! reduced and 1/<w mortise 10 be se1 IN/ow 1htendo/1he 
mortise mR~r. The haunch ran be square or sloping. 

The sloping or "srcrtt "lwund1 is used M here appearance is 
impor1an1. suchasfo, 1heframeof a pantftdrohinet door or 
1Mjoi.nt ~/ween the seal roil and/r<>nt leg of a rhair. The 
haunched moni.s, and tenon is usually slopped in furniture 
con.ttruction and cur 1hrough inJ(JinerJ' work. 

Marking out rhejoint 
The proportion or1he 
haunch in relation to the 
mortise and tenon is im• 
portant if the join I i.s to 
pcrformsausfactorily. Asa 
general guide. the width of 
the haunch is not more than 
one-third the width of the 
lenon. while the length of 
the haunch 1sequal to the 
thickness of the tenon (I). 
The basic method that is 

described here is for a Stub 
moniseand ttnon. using a 
square haunch between 
members that arc of equal 
thickness. 
Fir>t. mark the length of 

the tenon, normally three• 
quarters of the ,nortise mem­
ber's width, from tbeend of 
the tenon member. Square 
the tenon shoulder line 
all around with a marking 
gauge. Set a mortise gauge 
to the width ofyourchiscl 
and adjust the stock to center 
the pins on the edge of the 
work. Scribe the tenon lines 
around the end. Mark I.he 
width oflhe tenon with a 
marking gauge set to two­
thirds the width of the tenon 
member (2). Scribe the line 
on both faces and the end. 
working from the inside face 
edge. Mark the length oftbe 
haunch on the top edge. 
Square a line across the top 
and down the sides to meet 
the top line of the tenon (J). 
Mark the waste by hatching. 
Cut the mortise member 

to rough length, leaving 
about jin(l8mm)exira 
woodattheeodofil. The 
"horn." as theexlra wood is 
known. gives s.upport to the 

end of the wood while 1hc 
monise is cut. The horn is 
sawn otT aner the joint is 
glued and set. 
Transfer the tenon-width 

lines to lheedgcofthe 
mortise member (4)and 
square them across. Scribe 
the thickness of the moni.se 
on the edge "~th the mortise 
gauge, running the hnes 
through to the end and over 
onto the end grain (S). Set 
a marking gauge to the length 
of the haunch and scribe a 
line on the end between the 
mortise gauge lines (6). 
Hatch the waste wood. 

l M.ark 1he 1enoo-widtll llnt 

Cutting the joint 
Remove the waste from 1hc 
mortise before cutting the 
haunch. l[usingachisel, 
apply a marker tape to it 
to gauge the depth of the cut. 
Set the drill-stand depth 
stop if drilling out the waste. 

Now make the cutout for 
the haunch. Set the mortise 
member in a vise and saw 
along 1hc gauged lines 10 the 
depth mark on the end (7). 
Cut I.he groove from the 
end, holding lhechiscl 
parallel to the work (8). 
Take out thin slices ra1hcr 
than chopping out the waste 
in one piece, thus avoiding 
cuujng too deeply becau..",f 
of uneven grain. 
Cut the tenon by first saw­

ing down the gauged sides. 
Set the work upright in lb¢ 
vise and sawdo"'ll the top 
line of the tenon. Reset the 
work horizontally in the vise 
and saw away Lht comer 
waste following the haunch 
line. Finally saw along tht 
shoulder lfoes to l'Crnove the 
remaining waste. 
Try Lhe tenon in the mor• 

Lise. If the shoulder docs not 
seal properly, then deepen 
1hemortiseor the haunch 
groove as appropriate. 
After gluing, saw olf the 
horn flush with the edge. 

J M.arl: die ha.undl • length I ine 
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Sloping haunch 
The sloping haunch is 
marked out and cut in a 
similar way to the square 
haunch. but with slight 
changes. Use thesame 
marking method on the 
tenon member. but add a 
line fonhe slope of the 
haunch (I). Saw along this 
line when cutting away the 
corner waslt. 
When marking out the 

gauge lines on lhe mon,sc 
member. there is no need to 
carry Lhem onto the end 
grain. Chisel out lhe slope 
for the haunch after chop­
ping out the mortise (2). 

1.\111.r'k rht dope 

2 Oiwl tht slope 

7 S1 .- do'ft-n to end marl: 
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a,rkiapi.ols 76-79 
~ 100 
Woorltwnllll 19z.2oa 
Machllllt cut 
pi•u 111.1n.1n 

CORNER MORTISE 
M'D TENON JOINT 

Mortise and tenon corner 
jointS. as used in the 
construction of a table or a 
chair. arc marked out aod 
cul in the way described. In 
the case of the mortise mcm­
bcr(the leg). the mortises 
arc marked on adjacenl 
facc:s. his usual for the joint 
lO be symmetrical and the 
mortises to meet. To allow 
the tenon members (the 
rails) LO fit, 1t is better to 
miter the ends of the tenons 
than to cut them short. The 
larger gluing area gives a 
stronger joint. 

' I I 
I I 
I 
L .J, 

R.Olald-lq corn,rr joint 
Setou1 and cut lhemorti:sef. 
bcfott turnin, the lq. Scribt 
tht tenon sboukkrs wilh a 
gouge: to lit thc cu~. 

C0mtr}(Mnl 

LOOSE-WEDGED MORTISE AND TENON JOINT 

The, /QOse••'edgtdmortise and ttnon udem()untablt and is 
u,sed in tltt construCllon o/Tudor-style 1rt11ft tables. It iJ 
similar to tht traditional and stronger tu.tk tenon used in 
building con.structi.on. bur thefurniturt wrsWII d(J('.t not 
usually include tht 1wk element. TM pro{J()rtion of 1/wjomt 
should provide an adequalt shoulder on the tenon member and 
a strong tenon that will rtsist being split by the wedgt. TM 
... -edge i.r usually set ~-erlitolly. but it can a/.sl,Mfit1tdhori:cn-
1aily. The following is one mer hod 1h01 you con adapt to suit 
JOur requirements. 

Marking out the joint 
The length of the projecting 
end of the tenon sbould beat 
least one and a halitimes the 
lhicknessoftbc mortise 
member. Cakulatc the total 
length of the tenon and 
square the shoulder line all 
around the tenon member 
(I). G1,uge the width of 
the tenon to be not less than 
one-third the width of the 
tenon member' (2). Mark 
the thickness of the mortise 
member from the shoulder 
line and square the line all 
around (3). Mark the waste. 
Mark tbe widlh and posi· 

lion of the tenon on the 
mortise mcmbtt and square 
the Lines all around, then 
center and gauge the thick• 
ncss of the tenon between 
,helincs(4). 

Cutting the joint 
Drill or chop out the mor· 
tisc. working from both 
sides. Saw otTthe waste 
from the tenon member. Fit 
the tenon into the mortise: 

this should bca sliding fit. 
With the shoulder up tight, 
mark. the thickness of the 
mortise member on the top 
of the tenon (5). Takethe 
joint apart and mark the 
length of the wedge mortise 
1oequal the thickness of the 
mortise member. but set it 
aboul jin (3mm) in from 
the first line (6), Square 
the lines aJI around the 
tenon. Set a mortise gauge 
to one-third the thickness of 
the tenon and mark the 
thickness of the mortise 
(7). Make a single sloped 
we<lge to fit, about three 
times the width of the 
tenon. Make the slope 1:6. 
Hold the we<lg, on the side 
of the tenon le\'el with the 
inner mortise line and mark 
tbe slope(8). Square tbe 
line onto t..be bottom of the 
tenon. Chisel out the mor· 
tise, taking exta care with 
the angle<! face. Assemble 
lhe joint and tap in the 
wedge in order to draw the 
joint up tig_ht. 

TtllW MEMBVI (RAIU 
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2 C•ugt I be tenon •idfb 

3M.art moffl•;;1Mt1ot111.bes thkknes6 
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5 \·I a.rt tht top of tht ltlMNI 

6.\'111.rlt iii,(Jmm)tll&ldt llne 

8 Mark Cht slopt of tbt ,..edge 

BRIDLE JOINTS 
The bridlejoim is grou edwirh rhe morriseand renon 
·oi111s b • virrue o rhe me/hods b • which it is marked 
our. However, the methods used to cut rhejoinr also 

im. The tenon elemem 

Marking out the joint 
To make a comer joint. 
mark t.hewidth of the mor• 
tisememberon lheendoi 
the tenon member. Allow for 
a little waste 10 be planed off 
artcr gluing up. Square the 
shoulder lines aH around 
with a marking knife. Use 
light pressure on the edges. 

Mark the width of the 
tenon member on the mor• 
tise member and square the 
shoulder line using a pencil. 
Set a mortise gauge to one­
third the thickness oflhe 
tcnonmcmbcr. ltisnot 
necessary to set the gauge to 
the widlh of a chisel, as 
usual for a mortise and 
tenon, but it can help when 
cleaning up the shoulder of 
the mortise cutout. 
Set the stock to center the 

pins and gauge the tenon 
lines over the end. Mark the 
monisc-membcrcutout 10 
the same way.and mark. 

Cor111er Midi~ join1 

one-third rhe rhic ness 
ore w 1ere a rai is T• ·oined 

the waste on both parts. as 
they look idcnticaJ at 1h1s 
stage(!), 

Cutting the joint 
Select adrill lhat is close to 
the width oftbc mortise and 
drill a hole just inside the 
shoulder line. working from 
bothedges(2). Se!lbe 
work in 1be vise and saw 
down to the hole on the 
waste side of 1he gauged 
lines(3). Pareoutthere­
maioing waste level with the 
shoulder line (4). Alter­
natively. using a tenon saw. 
cut down the gauged lines 
first. then cut out the waste 
with a coping saw. Cut the 
tenon as you would for a 
mortise and tenon. 
To mark and cut a "T' 

bridle joint (5), basically 
follow 1he procedure above, 
but use the lap.joint method 
to cut the waste from the 
tenon member. 

235 

I Marl. lbr1'1rllkt'III 
bolhparts 

~ 

~~ ---3Sawdowntodleholir 

S c.-'-r' bridlt jolnlll idmilarl y 
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• Oomrod 
Dowd rod LS• roood• 
IIIOClloocd mokbog. 
a,--ailableinar,.ngieor 
diamttm rtom l to 
ljin(3 to47mm). 
For moil work you will 
onlyneedthtl, ,\.j 
&Ad lm(U. IO•od 
12mm) d"""""'1. 
Cbtck lhequality,u it 
is not always round 
dur 10 moisture 
c:han.aesor inaccurate 
mad1ining. 

DOWELS 

Dowelsaremadef,ome,en-
1ex1ured hardwoodJ suthas 
buth, birth, maplt!Or 
ramin, Youcancutyouro"'·n 
from tom~rcial/y produrtd 
dowt!l rod or use ready•made 
dowel.s; or, if neither suits 
your purpose, make them 
entirely u.ung a dowel plate. 

Cutting dO'ft'els 
Use a fioc•toothed saw to 
cut the dowels to length. 
Steady the wood with a 
bench hook: or miter box. 
To avoid break-out of the 
wood fibers, rotaie the 
dowel as you cut. Jfmaking 
a number of dowels. set up 
a stop block to gauge the 
length. 
Cut a groove down the 

lcnglh of each cut dowel 
using the saw. This is to 
release the hydrauhc pres­
sure from the bole as the 
dowel is glued in. Failure to 
do this can cause the wood 
to split FinaJly, chamfer 
the ends to make inserting 
thedowclsea.s.ler. You can 
either use a special dowel· 

DOWEL JOINTS 

ints 
'el joint 

chamf cring tool or a sander. 
or a pencil sharpener for 
the smaller siz.es. 

Ready-made dowels are 
supplied cut to length. They 
arr chamfered and grooved 
all around with straight or 
spiraled flutes. 
A dowel plate is a thick 

steel plate with standard• 
sized dowel boles drilled 
throughit.11 is used to pro-. 
duce dowels from lengths of 
roughly sized wood that are 
driven through the appro­
priate holes. You can either 
make your own plate to 
produoe smooth. round 
dowels or use a oommercial 
plaie 1ha1 has serrated holes 
to create reliefftutes as the 
wood is driven through. 
The length ofthedowel 

will vary according to the 
size of the wood into which 
it is fitted. As a guide, 
ma.kc the length not less than 
five times the diameter. 
The longer the dowel, the 
greater the gluing ami will 
be. Thediametcrofthe 
dowel can be halflhe tbi<k­
ness of the wood. 

Boring the dowel boles 
The strength of the dowel 
joint is dependent on the fit 
of the dowel in the bole. The 
hole must be de.an and true 
and the correct depth. It can 
be drilled using a brace and 
auger bit or a brad-point bit 
in a power drill If you use a 
hand-held method. stand so 
you are looking down the 
oentcrlinc of the holes(!), 
since it is critical to keep the 
drill uprigh1 in the thick­
ness oflhe wood. 
For greater accuracy. use a 

commerciaJ dowelingjig. 
Various types are available 
with a choice of drill-
g,,ide bushings, which not 
only keep the drill upright 
but accurately position the 
holes on Lhe individual parts. 
The boles must be of con• 

sistent depth and only 
slightly deeper than half the 
lengthofthedowel. Usca 
commercial depth gauge or 
make your own gauge wnh a 
wooden or rubber sleeve 
lhat can be cut or positioned 
as required. 
Countersink the holes to 

aidassembly. lfyou find you 
have drilled a bole out of 
square, fill it with a plug and 
red rill it. 

Can'!ll.'Wjl,,int 
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Marking tbejoiot 
Unless you intend to make a 
number of dowel joints. it is 
sufficient to mark out the 
joints using conventionaJ 
methods. 
Foredge-10-edgejoints, 

place the boards in a vise 
with the edges Husband face 
sides out. £•;enlyspace the 
posioons of the dowels and 
square the lines across. Set a 
gauge to half the thickness 
of the boards and scribe a 
centerline on each, working 
from the face sides (2). 
The number and spacing 

of the dowels used in frame 
joints depend on the width 
of the rail. Twodowclsare 
usually used. The spacing 
between the dowels is not 
critical, but you should inset 
the dowels not less than 
¼in (6mm) from the edges. 

Prepare and mark the face 
side and edge of the rail and 
stile members. Mark their 
lengths. Plane the ends of 
the rails square on a shoot• 
ing boa.rd. You can leave 
the stiles over length. Set 
each Joint's rail and stile in a 
vise with the surfaces level 
and face sides out. Square 
lines across both members. 
Set a marking gauge to half 
the thickness of the rail and 
mark a centerline on each 
parl, working from the face 
side (3) Center the drill 
where the lines cross. 
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l Marl.:: rhr ttaterlintS 
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5 Insert cmttr poino 
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Using ~oter points 
Another marking method, 
which is easier to use for 
awkwardly shaped partS,is 
to use center points to mark 
onepartfromanother. You 
can either make your own 
or buy commercial dowel 
center points. 

For 1he brad method, 
mark the posiuons on ooe 
part. For edge•l~ge 
joints. use either edge. For 
the frame-corner joint 
described here, mark the 
ocntcrs of the dowels on the 
end of the rail. 

Drive the brads into the 
ce.nter mark.sand snip off 
the heads. Lay the rail and 
s-1.ite on a flat surfaocand 
push them together to 
impress the nail points into 
lhe inside edge of the stile. 
You can make a simple jig to 
help keep the parts in line (4). 
UsingcommerciaJ dowel 

center points, first mark and 
drill theendoflherail. Then 
insert lhe appropriate~sizcd 
center point in each hole and 
press the paru together (5). 

Using a te-mplate 
When making a number 
of identical dowel joints, 
a template will speed up 
marking out Cut a hard• 
wood fence block to lhe 
width of the rad member. 
Make a sawcut across its 
ceoter to receive a thin 
steel plate. Bcforeepoxy­
gluing the plate into the 
slot, mark and drill small 
guide holes through it at 
the required setting.. 
Use a pointed tool to 

mark the centers through 
the holes. Always hold the 
template's fence against the 
face side. Finally, mark the 
end of the rail and then 
invert the template lO mark 
the stile (6). 

Using a doweling jig 
A dowclingjig is designed 
to clamp onto the work to 
position and guide the drill 
accurately. Some arc pre• 
set and have fi.xed guide 
holes for¼. ,', and jin 
(6,8and IOmm)dowels. 
while others have inter• 
changca ble steel guide 
buslungs that can bead, 
justed lO various settings, 

DOWEL FRAME JOINT 

Using the adjustable-type jig. set the drill-bit guides on the 
slide rods to the required spacing to suit the width of the rail. 
Take the measurements from the jig's fixed bead. Se1 the 
fences on the drill-bit guides to center the holes on the 
thickness of the wood. Locate the jig on the end of the rail 
and damp it in place with the sliding fence. Make sure the 
fixed head and fenoesaresetagainst the face side and face 
edge. Drill the holes to the n,quired deplh (I). 

Remove the sliding fence and, withoutaJtering the other 
settings. mvert the jig and clamp it to the inside edge of the 
prepared stile using the clamp provided. Ori II the matching 
hOIC$ in readiness for the dowels (2). 

DOWEL CARCASE JOINTS 

The jig can be fitted with a range of slide rods, allowing wide 
boards to be joined. In addition, extra drill-bit guides can 
be purchased 10 enable more holes lo bednlJed without 
resetting the two guides supplied as standard. 

I Drill dlera.11 holes 

2 OrW lhf, tdlt hok5 

Fit appropriate•sized bwhings in lbc guides to suit 1hc 
1hicknessoflhe board. Set the end bushings about lin(25mm) 
from the edges and the others about 3in(75mm) apart 2 Ori1J 1Jiiucoppedholes 
For a corner joint, set the fences to center the holes on the 

thickness 0C1he board. Clamp the Jig to the end with the 
sliding fence. Drill the holes(!), 
Clamp theendoftheotber board in thetopofthejig. 

Release the lower clamp screw and inven the board with the 
jig attached. Drill !he stopped holes on the inside face (2). 

For a ··r· joint, set out and drill the end as before. Remove 
the f cnccs and clamp the jig across the other boa.rd with the 
bwhings centered on a line drawn across for that purpose 
(3). Always keep the fixed head against the face edge. 

CARCASE MITER JOINT 

M;tertheendsof1he 
boards. Set the jig in place 
as described for the comer 
joint, but following the 
slope of the miter. Set the 
fences to place Lhe bushings 
close to the inside race where 
the board is thickest Drill 
the boles. then transfer 
the jig to the other board 
(.sc.cabove). OrillscoppcdualtdholH 

• Clui_ng tlM joint 
Apply I littk glu,r to 
lhc )Ollling f-aca Ind 
into CKh hole v,1th a 
brush or stick. Dip the 
endaoftbe doweh: rn 
glue mh<y arc 
iM«ttd UIIO the hole:$. 

Tap them bomc with a 
malkt and set lhc 
autt'nblyindamps, 
asrtqu1red 

237 
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DOVETAIL JOINTS 

TIIROUGH DOVETAIL JOINT 

Th.t throughtW,ietail u a tradilionaljoinlfor joining th(!tnds 
of solid-w()()d boards. II is common/)' used in the rons1ruction 
of boxts and cabinet work. Thr<>ugh do,·etailjolnts can bt cut 
by hand or mac-hint, A p(}h-'tT router and a s~dal jig are used 
for machining dovetails. Alln<lughfunctional, thet,·tn 
spacing of tht machme-cut dovetails is regarded by tradi­
tionalists tobe les.sa11,ac1frt 1/tan the M'tdl-prop<>rlioned 
hand-cut dow~tail join1 tksrribed hert. Tht 1hrough dovetail 
it tN simplest type tomakt. but it still takes very careful 
nrarking out and l'Utting. 2 M•rk tbt should.tr li.M 
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1\·tarking the tails 
Mark Lhc foce side. face 
edge and each p::i.irofends 
that are to be Joined. Accu­
rately cut the compoacnis to 
length and plane the ends 
smooth and square. The use 
of a shooting board will 
make the planing easier (I). 
Set a culling gauge to the 

thickness of the wood. 
M3rk the shoulder line for 
the tails all around theend of 
the tail member(2)and on 
the sides of the pin member. 
Where the gauge lines could 
mar tbc finished work:. use 
a fine pencil Lineaod a try 
square inSlCad. Ne:n. mark 
the tails. The size and num• 
berca.n vary a-ccording to 
the width oftbc boards 
beingjoined and the type 
of wood (softwood needs 
coarserand fewer tai1s than 
hardwood), as well as the 
appearanc,: of the finished 
joint. As a general guide, for 
good appearance the tails 
should be the same s.iic and 
equally spaced, but wider 
than the pms. 
Start bysquannga pencil 

line across the end ¼in 
(6mm) from each edge, lhcn 
divide the distance between 
the pencil marks 1010 an 
even number of equal parts. 
Measure tin (3mm)oo 
each side of the marks and 
square pencil lines across the 
end (3). Mark the slope 
of the tails on the face side 
using an adjustable bevel 
or a dovetail template. 
Mork the waste to avoid 
confusion l:iter. 

3 Mark tht «ids or the tans 
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Cutting the tails 
Set each piece of wood in the 
vise at an angle so that one 
side of every tail is vertical. 

Using a do\'etail saw, cut 
do...,'Il one side of the tails. 
Keep close to the line on 
the waste side ( 4) and Lake 
care not to go beyond the 
shoulder line. Afier re­
positioning the work. in the 
vise, cut down the other side 
of the tails. 
Sci !he work horizontally 

in the vise and cut away the 
corner waste. following the 
shoulder line (S). Remove 
most of the waste from be­
tween the tailswilh a coping 
saw (6). Pare out what is 
left Wllh a bevel-edged chisel. 
working from both sides 
toward the middle and 
finishing level with the 
shoulder line (7). 

4Sa,.. tl1ui6esoftbt lathl 

I 

7 Patt 001 rtm.alninc otWt 

Marking the pins 
Rubchalk on the end grain 
of the prepared wood and 
set it vertic-allyin the vise. 
Lay the cut tail member in 
position, checking that the 
"face marks" correspond 
(8). Line up the edges and 
shoulder line of the tails 
precisely on the chalked end 
and mark their shape wilha 
scriber or kn,fe (9), then 
square the lines down to the 
shoulders on each face or the 
wood(IO). Mark thewaSle 
with a pencil. 

Curtin~ lb< pins 
Set each piece vertically in 
the vise. Saw down 10 the 
shoulder line, following the 
angles marked from the tails 
(It). Kecp1hesawcu1on 
the waste side so it just 
sha"cs the marked line. 
Remove most or the waste 
from between the pins with 
a coping saw, then trim 
down to lhc shou]der line 
with a bevel-edged chisel. 
Work from both sides to-­
ward the middle. Clean out 
the corners holding thcchi~I 
at the angle of the pins (12). 

Assembling the joint 
Dovetails are cut to bea 
close fit and should be 
fully assembled once only. 
To check lhe fit, parlly 
assemble Lhe joint and trim 
any tight spots. Clean up 
the inside faces of the parts 
prior to gluing. Apply glue 
lo both hal\'esand tap the 
Joint together. using a 
hammer and a piece of scrap 
wood to protect the surface 
(13). If you a.re workmgon 
a wide joint. tap across the 
width as you go in order to 
keep it level. Wipe away any 
excess glue before ii sets. 
When the glue has set, clean 
up the joint with a smooth• 
ing plane. working from the 
edges toward the middle so 
as to prevent the end grain 
from breaking out 

OOVETAILANGLES 

The (IJfg/e of a doi·t1oil 
should no, be toosteepor 
too shal/0111 

Exc.essiveslope.on a dovetail 
will give weak short grain on 

11 Sa...-tlwddesoftht pins 

12A.nakdllsdtopartcomns 

the corners (1), while an 1 £xl'OSirtly51optcl 
insufficient slopecan reduce 

IO Mark d.e 1iiditS or I.ht pi~ 

the inter-locking strength of 
the joint (2), Mark out the 
proportions of the s.lope on 
a piocc of wood and set a 
sliding bevel to Lhe angle, or 
use a template. Make lhe 
slope I :8 for hardwoods and 
I :6 for softwoods. 

239 
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HALF-BLIND DO VET AIL JOINT 

Tht half-blind dovetail join I is used in cab inti ct>nJtruction 
where thedc-retaif joint isneededf<>r Strength but not tobe seen 
from one side. The joint is typically used/or traditional drawer 
construetion. II is similar to th~ 1hroughdoi;ttoil 1otxtc111e 

exetptfor 1Jie marking andnming of 1he pins. 

Marking the tails 
The thickness oftbe lap 
must firsl be detenruned 
before the tail member is cul 
LO precise leng1h. Asa 
guide, the lap can be one• 
third the thickness of the pin 
member but not less than 
tin(3mm).Set a cutting 
gauge to the length of the 
tails (the thickness or the pin 
member less the lap) and 
mark the shoulder all around 
the prepared end of the tail 
piece. Then set ou11hcdove­
tailsand mark the waste. 

Cutting the tails 
Cut away the waste with a 
dovetail saw and coping saw 
and ulm the shoulders with 
a bevel-edged chisel. 

Hllif 0bliDd do~etiiil jotnl 

Marking the pins 
With the cutting gauge set to 
the length oflhe ,ails. gauge 
the lap line on the end of 
the pin member. working 
from the inside face. 

Reset the gauge to the 
thickness of the tail member 
and mark a line across the 
inside face. working from 
the end. Chalk theendofthe 
pin member and mark the 
pins from the tails (I). 
Square the lines down to the 
inside shoukter line and 
mark the waste. 

I Ml.ti: tht pi:m rrom the taib 

lSa"'a.tan .. 

Cutting the pins 
Set the work upright 1n the 
vise. Hold the saw at an 
angle and cut down the 
waste side of the lines (2). 
Stop on the lap and shoulder 
lines.Saw out some of the 
waste from the corners while 
you have the wood set up in 
1he vise (3). 
Clamp the wood to the 

bench on a flat board. Chop 
out the waste with a bcvel­
edged chisel. Make a series of 
aJtematingcuts. first across 
the grain(4). then with the 
grain (5). Start the cross• 
grain Cul$ away from the 
shoulder line and work back 
to it as the waste is removed. 
Carefully trim away the 
waste from the comers with 
a narrow bevel-edged c-hisel. 

.I 
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BLIND DOVETAIL 
JO~T 

The blmd do•·etail is used/or 
rabine1 or box <'CH'IJtrUC'tion 
where the do~·erails au 
rtquirtd u, he hidd,n. All 
thm is St't"n of theJol/11 is the 
end grain of one lap. The lap 
mtl)' be on the tail or pin 
membtr. Tht method ,•ou 
adopt "Kill ckttm11.ne which 
wa,•aroundthe par11ore 
marktd. lfthelapison 1he 
pinmembtr, thepimmust be 
cut first and tM tails marked 
from 1hem. The me1hod 
described htrt has the lap on 
the tail piece. 

Marking and cutting the tails 
Stan with the woodcut to 
length and thccnds planed 
square. Sela cuninggauge 
to the thickness of the pm 
mem~r and mark the 
shoulder line on the inside 
face and edges of 1he tail 
member. 
Set 1he gauge to the width 

of the lap and mark the end 
and edges from the outside 
face. Gauge the rabbet• 
depth line on lhe inside and 
edges at thesamesetung 
from tbcend (1). 
You musl nowcut the 

rabbet before you can mark 
the tails. Saw away the 
rabbet waste, keeping close 
10 the hne(2). To help keep 
thes.awon line.chisel a 
groove on the waste s.ide of 
the line. Trim the rabbet 
with a shoulder plane (3). 
Set out lhe width and 

positions of 1he tails and 
mark the slope with a tern-­
plate (4). Square the lines 
on the end. Mark the waste. 
Saw and chi.sci out Lhe waste 
as for a half-blind dovetail. 

Marking and cutting the pins 
Gauge the widlh oflhe lap 
on the end oithe pin mem· 
ber. Set the gauge to the 
thickness of the tails and 

mark a line on the inside race, 
working from the end. Chalk 
Lhe end and mark lhe pins 
from the tails(S). Square 
the hncs down 1be inside 
face. Mark 1he waste, then 
saw and chisel it out. 
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JTrim lhe rabbtt 

MITERED DO VET AIL JOINT 

The con.nrurtion of 1his dol'tlUil jom1 is c<>mple1tl)' hidden bJ,· 
1he milered lops and is often referred 1oa.ra stcre1 mi1ued 
®\'flail. It is used in/int work andrequirts(areful marking 
andcu11ing. The members bemg1oinedmus1 be the same 
1hic-kness and need 10 be eut 10 length. The 101/s can OrllJ,·be 
marked from the pins. which are cut.firs,. 

Marking and cutting the joint 
Set a cutting gauge to lhe 
thickness of lhc wood and 
mark. a shoulder line across 
lhe 1nsjde face, working 
from lheend, Using a mark• 
tng kmf'e and rrutcr square, 
mark the mjter on each edge 
between the gaugt line and 
outer corner. 
Set lhe gauge to the width 

of the lap and mark the 
rabbe1. Mark 1heend from 
the outside face and marlc 
the rnbbet•deplh line from 
1heend (1).Sawou11he 
rabbet waste and trim the 
surface wilh a shoulder plane. 
Begin marking out the 

ptns by first gauging a line 
parallel wi1h each edge from 
the shoulder line to the lap. 
Set the line not more than 
!in (6mm) from !he edge (2). 
Set out 1he width and 

positions of the pins on the 
end belwec:n 1hc gauged 
tines. Make a cardboard 
dovetail template and hold H 
against the lap face to keep it 

""'"'"' 

true. Square the linesdO\\'D 
to the shoulder line. then 
mark the waste. 
Saw and chisel out the 

waste between the pins as for 
a half-blind dov,iail. The 
saw can cut into the lap 
sligh1ly (3). Sawoff 1he miler 
waste. Set lbe work upright 
and pare most of the waste 
from the lap miter with a 
chisel (4). Finish the miter 
with a shoulder plane. Back 
up the edge with a mitered 
block lo help guide lhe plane. 

Marking and C'utdng the tails 
Follow the procedure gi\'en 
for marking out the pin 
member up to and includ~ 
ing cuning the rdbbeL 
Lay the taiJ member on 

the bench. inside face up. 
Place the pin member on the 
end with its inside face le\'el 
with the gauge line. Mark 
offthcshapeofthc pins with 
a scriber (5). Square the 
lines onto the end and mark 
the waste. 

243 

Saw off the miter waste 
(6). Then saw down !he 
sides of1he tails and chop out 
the waste between 1he iails 
and between the end tails and 
miler shoulder (7). Pare and 
plane lhe lap miter in the 
same way as the pin member 
tocompletc thc101nt. Try 
the joint for 61 before gluing. 1 $et GU:I 1hr lhws 

3 Saw tilt .sidn or the pins 6Sawofftbt miln-'fJtilt 

7 Cllopolll tbtwraste 
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SE.£ ALSO 
Mma'ingand 
martinp &Mis TJ. 71 

alimi 76 
..., 13 

SotHdq,td ~•HIS t:1.111 
,.... ... ., 12G 
WMd-, 121 

BEVELED DO VET AIL JOINT 

Tht be,•tltddo)Y!tail is used 1omak~a rigid joint in the sloping 
sitksof aframt that mul at a compound angle. It isno1 on 
tasy joint tomakt, aJ II is difficull 10 ,isualizt, lht Stiling ou1 is 
complicated and all the ,dgtJ a/the parts are angled, requiring 
careful cuuing. For simplitity, the w<>Odmust be the Slll'M 

thicknt.S.SOJfd has to~cut OFtrsiu in ltngth and width. fl i.J 
nettJ.Sary 10 make an tlt,•atu>n drawingfrom which to caleulatt 
the true .shape of the par IS be fort tM feint can be marked out. 

Maldog a drawing 
Begin by drawing 1beside 
elevation or the frame joint 
as it would appear when 
complete. Show the thick• 
ness oflile wood and add 
broken lines representing its 
inirial widlb and length. 
Draw its plan immediately 
below the side elevation. 

However, neither drawing 
will give a true view, as the 
part.Sseen from these angles 
arc foreshortened. To get 
the true view, project Lhc side 
to lie 8a1 (1). Srart by sel• 
ting a pairof oompasstS on 
point A. Strike an arc from 
point A I to 1he baseline at 
B. S1rike a second ar<: from 
point A 1. Set lhc compass 
p0intoaA 3 andswinga.n 
arc to meet a vertical line at 
C. Draw a line lhrougb C 
parallel 10 !he baseline. Join 
up points SD and draw a 

line parallel to it from A, 
which will give a t.ruc sect.ion 
of the side. 

Drop a vertical line from 
A to Eon <he plan. Drop a 
line from B lO Fon a line 
extended from the outer 
edge of !he plan. Similarly, 
drop a line from C1 10 G 
and from D to H. Join G 
to H wilh a solid line Iba! 
represents the inside of the 
end.Join Eto Fwitha 
broken tine to represent lhe 
outside edge. The angle X 
is the trucangleofthecnd. 
To find lhe true bevel 

angle, draw a linear righr 
angles 10 line EF a, I. Draw 
a second line parallel to it 
and $Cl away from it by the 
thickness of the wood to 
pointJ. Runalinelhrough 
IJ. The angle Y is rhe rrue 
bevel angle. 

$Jl(J_L(V~l10N 

tli 

J Comcruct ao ewo'•tioo u4 trw•'fkw dr11t1-1f11 ot'the joiri1 
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Marking and cu1ting the ends 
Cui the parts to length and 
width as shown by 1he 
broken lines on the side 
elevation. Set an adjust-
able bevel to the end angle 
X (2). Mark the angle on 
tbe inside race of the wood 
from the corner (3). Saw 
the ends 10 the angle (4). 
Set a second bevel to thccnd 
angle Y. Mark the angle on 
the edges from the outer foc:e 

side (5). Join up the edge 
marks to give a guide line for 
planing the end bevel. In 
fact, 1he bevel should be 
checked with 1be adjustable 
bevel held at right angles to 
the edge as planing pro­
gresses to gi"c the true bevel 
(6). Set the wood in the vise 
with the end horizontal and 
carerully plane the end bevel 
on each part. 

Marking and cutting lM Joint 
Se1ou1 the tails on the face 
side of the tail member. 
Firsc mark the 1bickncssof 
the wood on both faces of 
both parts, taken from the 
beveled ends (7). Join the 
Hnes on each edge of the tail 
members. 
Wilh the adjustable bevel 

set to 1heend angle X,mark 
a line from the inside bouom 
comer on the end of the tail 
member. Make a mark ¼in 
(6mm) down from the top 
edge and up from 1he bot· 
tom mark. Set out the size 
and spacing or the tails 
between these marks. Then 
set a cardboard dovetail 
template against a try square 
and mark out thedo\'etails 
on the outside face (8). 
Mark lhcslopeof1hc 

dovetail ends on the beveled 
cndofthelailmcmber. Use 
the bevel set to the end angle 
X. Hold theSlock oftbc 
bevel square to the cod race 
(9), as II was Hat when se1 
from the drawing. 
Use the try square and 

dovetail template to mark 
the dovetail on the inside 
face. Mark the waste. 
Cut the iails carefully. 

following the marked 
angles. Place the work at an 
angle in the "1se to set each 
cutting line vertical (10). 
Mark the cm dovetails on 

the end of the piomembc-r. 
Apply chalk to thccnd to 
help make clear scnber 
lines, Laythetailmembcr 
on lhecad with 1hcedges 
and inner shoulders flush 
and mark around the tail$ 
Us,ng the bevel set to the 

endangleX, mark parallel 
lines down from each do\'e­
tall to the shoulder (11). 
Marie the waste, then saw 
and chisel ii out carefully. 
following the angled lines. 
You can plane the be\•el 

on the long edges bcrore or 
after gluing up. Use the 
be\'el set to the end angle X 
to check the bevel. which­
ever way you choose. The 
sloping sides can present 
problems when gluing up 
If you tapthejoinu home 
with a hammer, use a block 
to protec-t the work. 

245 

7 I\ lark I.be dlk:k- or tlw wood 

3 Usina • clTdOOa.rd tcm.plart. msrk tlw tails 

9 Hold lbt stodi sq,u,ttt ,o ,~ ffld race 

•Oampi. .. thtjo-lnc 
Toclamptbcjoint. 
~ 111o-ebdamps, or 
g!Uit wedf'Mbaped 
blocl:.s to dw: su.rfact 
and u,e SA$hcla.mps, 
Placclhdpapcr 
bet•·cn Lhc baoc.k 
and I.be surf.ace '° 
)'(IV can ttm0vt I.be 
bloc.k: without dam• 
apngthtwood 
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211--217 
Rabbet ptims 

t!i-ill 

TYPICAL 
CAIICAS£ JOLVl'S 

eo,..._;,;m 

I 
I 

BOARD JOINTS 

\ 

board. chioboard and 
'MDf) areal/ used lor 
,ade boards are more 

,nd,bur 011 the whole the!' WO 

en•th. Themeansol 
ccordinR to their 
cl for solid-wood carcase 
amino ioints.suchas cons rucll r 
rPliioUus. are mor1isea11 b 

1msuitab e 

JOINT GUIDE 

Thechar1 shows thl! 1ypical 
range of man-made boards 
and the tafCO$e joints suitablt 
/oropartieularma1triol. The 
firJt column indicates tht 
strength of each joint in tach 
mattriol. Thesuondcolumn 
shows 1M ~st ways of maJdng 
thej<>ims. The1hirdcolumn 
in.die a us ,he rela1fr, difficulty 
in 1ermsofha,uJ,.cut1ing and 
machine-cw ting. 

Treat solid-core laminated 
boards, such as blackboard 
and laminboard, likcsolid 
wood when selecting a joint 
for a particular apphcation. 
A dovetail, for example, 
would be cut in the end grain 
only.not the side grain, 
Dovetails are morediffi• 

cull to cut in these materials 
because of the changing 
grain duection of the 
board's structure, Make 
coarse. c ven-sizcd tails and 
pins (machine-cut dove­
tails are preferable). For 
dovetail-joined cabinelS 
1hatare to be veneered. use 
rabbet joints. The mitered 
variety is best. as it "-ill not 
show the joint'scon.sttuc• 
tion through the veneer iC 
the wood shrinks or S\li'clls. 
Man.made boards that 

are ready-finished with a 
decorative veneer must be 
miter-joined if the core 
material is not to show on 
the face. The alternati"e is 
to use a comer lipping. 
which ma Ices an attractive 
decorative feature. 

rade boards. 
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Stronger 1h2n. plain ... •• rntter. C.ao br us«las 
dcootaUVCJOllll. 

A strona: miler joLnt. 

... "' •• Cott is hidden. Good f 
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z \~ftg. 

;. z 

"" "' 
I I I , l II "' ...... ~-• Nct.tc:r and $ll"Ortgtt ti:. 

:le 
a plain butt. Shows a 

0 ... bttlc Mtt at comer 
0 >-

I-

I 11 

0 ..... 

I I r 
c::, :::, Coreisludden.. Better 
:,: ... S1 •• appca.ranoe than rabb< 
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:le i5 
w w 

I 11 l 
..... > llasexposedcorc. Has 
a, 
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:::, w 

"' 
a: 

Simibr ,n.tppcaraooe ...... • • plain buujoint but 11 

much str~r. 

Sanul.tt 10 lo<,$,t--lonp 

... 4 • • rruter in su-cnath and 
appn.raooc,C'Ul ~ithji 

I I ' I I 
ASlfoa.&JOlnl.Maysh 

4 • • throYgh i( wvcred "'ill -
I I I I I 4 

Simi.Jar m stttt'l.glb to 

• • throuih dowtail W1th 
}Oint hidden on one f!lli 

S.milu to lhe htlf-bbn 

I I I I I • do\"Ctail but onl)' a 1hi1 
cd.geofcorcupol!Cd 

I I I I I 
Strona,01nt ... hcrecor 

• hidden. ~ vusion re: 
=•11-

I I I I I 
A SltOQI tnxhinc-mac!' ... • pnt. Cu be butted or 
m,leml 
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DADO~ • • Has greater un:oatb lb.an ... ... plam butt. F«in(oroc-
meat 001 requjttd 

-

-

KEY TO CHART 

Suilabili1y and 
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J Fair 

I Poor 

I Unsuitable 

Su.itabJt method 
ofmak.ing 

Hand.cut 
(Using hand tools) 

.l Hand-cut/jig 
(Using hand tools wilhjigs) 

& Machine-cut 

-
Simple: to cuL Use BUTT 

~ > ~ ... ... •• mockm sy1nhet1c afucs 

I for un~ strenath, [ -

(Using hand-held power 
1001,r 

& Machinc-<:ut 
(Using machine tools)• 

Grcattr u.renatb than LOOSE'roNCUE 

I I I I I "' ~~~ ... ... •• plain bu IL Ton,-1.te helps z locatelMedses 0 [ -q __ - ;:: 
Asabo,'C 0.. TONCUE&GROOvt 

I I I I I 0 ... ... •• .... C::: I 
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DO~ 

Asabovt ... I I I I I ... ... •• "' C ... - 6 
Aubo,'C .... 

8~ I I I I I 6 • • ... 
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•JlgsmayalsobeUMd 

Kelad,e difficulty 
of making 

• Difficult 

• Simple 
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Slelflllltl S2 
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USINGA 
CORNER LIPPING 
For pre•'fnurtd chipboard. 
a lipping can be u,ed to malu, 
o corner joint lhat alM> 
masks tM rore. The grain of 
thelippingi..Jsttat right 
angle, rotheface veneer of 
rh, board andfo,m.safea­
""'· The lipping can be left 
square or y()U can shape it. 
You can also wt contrast­
ing ... 'OOd. 

Joints for coroe:r lippings 
Butt-join lhe lipping or. for 
improved strength, mak.ea 
tongue and groove joint 
Use a loose-tongued joint or 
cut the groove in the edge or 
lhc board and the tongue in 
the lipping. Whichever way 
you decide, stop the tongue 
and the groove so they do 
notshowon theedge(l). 
A stronger joint suitable 

for plinths or carcase con­
struction can be made using 
a thicker lipping. Cut a 
barefaced tongue on the 
board and a matching goove 
in the lipping. Thesec.tioo 
can be shaped if requir<d, as 
indicated by the broken 
line (2). 

I Lol:lM-IOll(llt bid poo,t joint 

TYPES OF 
LIPPING 
The edges of man-llf<Mk 
boards musr befinishedwith 
a lipping to co,·er tlw core 
mattnal. Youcanwse 
eitMr long·grain or crOJS• 
grain vtneer or a mort sub· 
stantial soJuJ.wood lipping of 
mar clung or contra.uing 
wood. Uppings can be 
applied before or afttr 
surface •·tnetring. In tN 
case of pre•·tnttrtd boards, 
}'OU ha•·e no choler but 10 lip 
theedgtlast. 

ApplJing lipping, 
The simplest edging 10 apply 
is the preglued veneer type 
that is ironed onto the 
edge. These edge lipping,, 
are primarily sold for finish• 
ing veneered chipboard 
panels and arc available in 
a limited range of matching 
veneer. 
Fora more substantial 

edging, and one that can 
be shaped, cut thick lip­
pings from matching solid 
wood, Butt-join the lipping 
to the edge or tongue 
and groove it for greater 
strength. 

Miter Lhe comers of thick 
lippings to improve the 
finished appearance. This is 
panicularly necessary if the 
edge is molded. 

Wben gluing up a long 
lipping.. use a stiff batten 
betw«n the lipping and the 
clamp heads to help spread 
the clamping forces o\/Cr the 
full length of the work. 
When planing glued-on 

edge lippings to width, take 
care not to touch the surface 
\'eoecr, particularly when 
working across the direction 
of the grain. Finish the edge 
with a sanding block. 
Deep lippiogs will sub­

stantially stiffen the boards 
for use as shelves or work• 
tops. Set the full thickness 
of the board into a rabbet 
cut in the lipping. 

WORKING MAN-MADE BOARDS 

Cutting by machine 
Man.made boards arc best cut lO finished dimensions with 
clean-cutting. high-speed machine tools Use a circular saw• 
blade"' ith tungsten-carbide-tipped leeth if cutting a lot or 
board The teeth of thesawbladeshould pierce the board 
from the face side When using a hand-held power saw, have 
lhc panel face down; and for a table saw. face up. Run the 
boardacrossthesawrela1i.,.·c1yquiclcJy, lfusinga band saw, 
run the saw fast but feed the board slowly. You can also use 
a hand-held router run against a long fence clamped 10 the 
work. 

Cutting b) hand 
For handsawing. use a 10 to 12 PPJ panel saw. A tenon saw 
can also be used for smaller work. To pre\·ent brcak-oul 
of the surface, mak:eallcutt.ing bnes with a knife to sever the 
fibers or laminate. Also. hold the saw at a shallow angle. 
Supp0rt Lheboardcloseto tbccuumgline. Lay it face side 
up over the bench; or ifit isa particularly bulky piece, 
suppOrt it on sawbones. 

If cutting a large board, climb on to itso )·Ou can reach 
the cutting hnecomfortably. Have an assistant supp0n the 
off cut irit is unmanageable. Otherwise.set up some means 
of 1tupp0rt so it does not break av.ay before you finish the cut. 

P1aning the edges 
Plane the cdgt-s as you wouJd for solid wood, but treat each 
edge as though it wercendg.rain. Yousbould lhereforeplanc 
from both ends toward the middle. 

t- .. 

Uppifll' 
1 Lons-grain Wl'IC,Cf 
2 Crou,..grain ,;eoeer 
3 Lipped at'\er 
\~ng 
4 Lipped befMt 

=•• SBuu•,omitd 
6 T<il'lpcd 6PPIOI 
1 Gf'()C)wd lippi:nc 
8 M1t«ed lipptfll 
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CHAPTER. EIGHT ,. 

B 1£tlQ!.~mQ. .. J~::; 
from srraight sectio11s of wood require complex joi11ery if weak short 
grain a11d costly waste are to be avoided. However, by employi11g 
dry or wet be11di11g tedmiques, you ca11 produce elaborate curvilinear 
shapes uo1101t1ically and, si11ce r/,e grai11 r,ms wirh the curve rather 
tha11 across it, the res11lti11g frame will be stronger. Dry bending 
requires wood cur into thi11 sectio11s, b111 thicker sectio11s can be bent if 
the wood is soaked or steamed. Tire cafe and rocking chairs made by 
,\;fic/,ael Thone/ are classic examples of steam-bent fimiirure; and i11 

the 1930s, lam111atedf11mit11re woo D 
became high style,following the 
developmelll of mass-produced 11e11eers. Both steam bendi11g and 
lami11arit1g ca11 be do11e in the home workshop, and both te,h11iques are 
str/1 used commercially for maki11g reproductio11 furniture and by 
crafrsmen-desig11ers . 

.. 

• 

• 

I 
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KERFING 

SEE ALSO 
Wooddtlldl 

$pok.tsNvn 
Dnwl::nlffl 

RNiat-111'111 AW.S 

Adhesifts 

13 

119 
121 

16'-169 
1n.111 

RadW-umP• 
A radial-arm AW will 
cu, widt tttf.s acrou the 
t,oa,d. 

CUTTING TIIE KERFS 

Tht wid1h of 1he kerf is determiMd by 1M SUK' used. A fine saw 
willgirea narrow cut; acoarseone.a M>·ikt:ur, Tht widrh of 
tMcutsand their spacing ha,·e adirec1 bearing on the radius of 
IM b,nd (seefacingpage). You nttd more/mer-cut kerfsforo 
given radius 1han you do coarse ker/1. C/ou/yspocedkerfs 
gi•-easmoo1hercon10tu to the bend Howerer, tht/oceis 
usua/lyslighrly face1ed.andit isneussary 1osanddown the 
Mnd too smooth cun1t. 

Using a pov.er saw 
The most efficient way lo cut kerfsacrossa board is lO use a 
radial-arm saw. Circularsawbladesarc thicker than hand­
saws and produce a widcrk:erf. You will therefore need fewer 
cuts for a given radius. Once set. the radiaJ-annsaw will 
make square, equal-depth cuts across tbe board. All you 
need lO concentrate on is the spacing of the cuts. Eilbcr do 
this by eye, using a mark on the back: fence to align each cut, 
or fit a stop tab on which to locate each $3."-'CUL 

Cutting by band 
For handsawing, use either 
a crosscut saw or a tenon 
saw. First, mark the cutting 
lines on the wood. Then set 
a marking gauge 10 about a 
quartcror1he thickncs.s or 
the wood and gauge each 
edge from the face side. 
Marl< and square 1becut 
lines across the back face of 
the boa.rd. Makethccul$ 
USl.Dg a bench hook lO steady 
the work. For wide boards, 
clamp the work to the 
bench, setlinga guide bauen 
on each line to be cut. 

MAKING THE BFM) 

Gluing lh< beod 
Try 1be bend agains1 your 
plan elevation. Either hold 
the curve or pull il into 
shape using a web clamp. If 
the curve is satisfactory, 
open 1he kcrfs. apply glue 10 
each and redamp. Because 
onJy the corners of the saw• 
cuis meet for gluing, it will 
001 be particularly s1rong. 
lftbc work is likely to be 
st.ressed in use, apply 
reinforccmenl in the form or 
glued canvas or \'C-nccr 
around the inside race. Set 
the grain or Lhe veneer lO 
follow that of the wood and 
damp it in the curve with 
blocks until lhe glue is set. 

Adjusling lhe bend 
If the bend is not tigh1 
enough, run a triangular file 
through each sawcut and 
check again. Remove the 
same amounl from each cut. 
If the bend is 100 tighl. 

insert a piece or paper or 
cardboard inlo each cut. 

Dusi-faced bends 
It is possible to produce 
kerfed bends with a smooth 
face on both sides by lamin­
ating two kerfcd boards 
back to back. au the 
boards in the normal way, 
but glue them together using 
forms wbere necessary to 
5upport the inside curve. 

Lam.i.nated brred bt-11ds 

Apply ciw al'ld damp the btnd 

Tfllklri~RU 

Clue k tried boards bad: to back 

Kerfcd ~nds are usually made with the kerfs cut across the 
grain. Bends at the end of"asectiooorwoodcan be made by 
cutting kcrfs with the grain and inscrtingstripsof veneer 
into them to make a laminated bend. 
A sufficient waste allowance must be made at the end to 

accommodate the shortening of the outside "tongues.·· Cut 
aseriesofequaUyspaccd kerfsona band saw. The thinner 
the tongues, the easier Lhey will bend, 
Glue oversized stripsofveneerintotbe kcrfs. You may 

have to double them up to increase their thickness to fill the 
kcrfs. C1amp the bend around a form. When set., saw the 
stepped end square and plane the veneers flush with the sides. 

'f(NEUIIPilSlnS 
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CALCULATING 11fE KERF SPACING 

Draw a /11/1-siu plan of 1h, 
bend to detem1ine iu radius 
and length. Calculatt the 
length ma1hema1ically, or 
measuu it directlyfrom the 
drawing by stepping off or 
bending a ruler. 

When a p1tce of wood is 
bent, material on theout 4 

side of the bend will t<nd 
to Sltttch while that on the 
inside is comp re~. Some• 
where in between will be the 
neutral line. For greater 
accuracy, use this line in 
calculations; as kc:rfing 
bnngs it near the outside 
face of the member, it is 
probably sufficient to use this 
face in cakulauons. 
When kerfinga bend. it is 

desirable to remove exactly 
t.he right amount of wood, 
as the curve is likely to be 
more even than 1f excess 
mat.crial is removed. This is 
because when the sides of 
eac:b cut touch, the degree: 
of bending must be the same 
atcachcut(l). 
To detennine spacing of the 

kcrfs required to produce 1bc 
bend. saw almost through 
the thickness of the board at 
lhe point from which t..hc 
bend will spring, leaving at 
least iin(3mm)ofwood. 
From this cut, measure and 
mark the length of the radius 
on the edge. Clamp the end 
of the board firmly to the 
bench, then lifi the free end 
oftbe board until the s.aw­
cutclosesand bending 
stops. Wedge the board in 
this posilion. At the radius 
mark. measure che gap be­
tween the underside of the 
board and the bench top. 
The distance between the 
two faces gives the spacing 
of,he sawcuts (2). 

11100.fSS0~!tUrERIAI. 

Dr"llwafulJ~tplRII 
Utt •hedawmgtodtk'nnin,e 
lttlgth<>fbcn15CCOOn. 

l C•kulati"i the spodllf 
At the radius mark., measure lhe 
gap bnw«n the board and bc::och. 

STEAM BENDING 
curves. nt y 
to a/loo 
be111a 

variables. an error is some1ime nly 
way 10 achieve saus ac1ory results. 

lleodinJl wood 
Thinly cut wood will take a 
bend Without pre1rcatmenl. 
The radius to which it can be 
bent will depend on the 
thkk.ness and na1ural stiff­
ness of the wood. Thin. un­
restrained .. free-bent" wood 
will form a ring when both 
ends are pulled together. 
For tighter bends, the wood 
must be s1<amed and held 
around a form to "set" the 
wood to the required shape. 
When thicker wood is to be 
bent, it is necessary to 
restrain the outer fibers of 
the wood to prevent them 
from splitting out. The 
method described here is for 
bending a relatively thick 
sec.ti on of wood, 

Preparing th, ~ood 
Select strnigh t-grained 
wood. freeofknotsand 
shakes. for bending. Any 
Oawin t.hewood isa poten• 
lial weakness. and you 
should expect 10 have some 
failures, There are.dozens 
of woods tha1can bcsteam­
bentsuccessfully, many of 
them hardwoods. You will 
find a short li!;-1 of the most 
suitable ooesoo the follow­
ing page. 
Well-seasoned wood can 

be bent, but newlycutgroeo 
wood 1s easier. Wood that 
is air-dried tends to bend 
better than kiln-dried wood. 
Youca.n soak 1he wood fora 
few hours prior to steaming 
ifit is too dry and proves 
difficult to work. 

Depending on the nature of 
the work. either pn:pare the 
wood to finished size before 
bending it or reduce it to size 
wuh a saw, drawknife or 
spokeshave after bending. 
The lattcrmethnd isofien 

lllM ill MAia~ Windsor 
chairs. Smooth-finished 

wood is less likely to pro,. 
mote splitting and will make 
final finishing easier. Pre­
pared green wood will shrink 
to a greater degree than 
seasoned wood; and if 
turned to a round sectioo 
prior to bending. will tend to 
become oval when it dries. 
Whatever thesiuor shape 
of the section.cut the wood 
about 4in ( IOOmm)ov,:r-
length. Any end splitting or 
compression damage from 
thcstrapcan be cutaway 
ancr the wood has been bent. 
Tocaleulate the length, 

makeafull-sizedrawingof + 
the shape. Measure 1be out-
sideoftbe shapc to establish 
the right length to cut. This 
will ensure that the outer Mtas.nout5idecur-re 
fibers are not stretched. 
leading lo tension fractures. 
The sofie11cd inner fibers will 
compress sufficiently to take 
up the smaller inner curve. 

IG.odb,r,nd 
Thi• bn:id in betth $how, 
oosipsoldlSlre$S 

lPoorbmd 
Tl.us bend 10 Uuwla bas 
,~:ffercd rromcomprtS­
sioafailutt. 
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LAMINATED BENDING 

SEE ALSO 

Ory;!!!-' 
WoodNIICU 
v-m 
Cllllpt 
Workct_, 
TNluaws 
a,.;saws 

IV. • hil • , • • • dc011 

are 
a 

t, which 
nos the l'eneer, 

11 in shaped lammaung wor , I i.e gram o each laminate 
13 ,. 

lll•33 
121-122 
151•1!.2 
15,6-IW 
112.1ft 

FREE-FORM BENDING 

Fret-form compound cunes 
art dijJkult to 'lisualiu and 
draw.so i.nsltadofmak.ing 
aformfirst-!Nnd one strip 
of wood and twist it into tht 
duirtd shape, then build the 
form around ii to create an 
interesting and pleasing 
.shape. Ex~riment with the 
technique for }-Ourst/f. The 
end result will be determined 
nol only by 1heflexibililyof 
the strip but also by your OM-n 
skill and imagination. 

The bask technique 
First. sketch out your idea 
andeutstripsofwood Iha< 
will suit tbesizc of your 
design. Ne.<~ stan to build 
theformbymakinga 
baseboard with a solid post 
futed a, each end. ClJlmp the 
end of lhcslrip to one post, 
Lhen bend it to shape and 
clamp tbe other end to the 
otherpOSt. 
Cut and fix triangulated 

intennediatc posts LO the 
baseboard to support the: 
strip at the required angles. 
Mark the line of the strip 
on the poslS and remove it. 
The key to successful rree-

form bending is LO have suf• 
ficicnl clamps to bold the 
work. A length of bicycle 
inner tu be (with the valve 
cut away) bound around the 
work makes a handy and 
efficient clamp. 

Apply resin glue to the 
strips of laminate and bind 
them together. Clamp the 
lamination to the ronn 
posts, carefully bending it 
to follow the marked line. 
Wheo set

1 
shape and finish 

""~.._, thecurvcdoomponcnt, 
usings-pok.eshaves. knives, 
files. scrapers and abrasives 
as appropriate. 

Pre pating the wood 
Laminations forfraine 
members such as chair or 
table legs can be made from 
strips of thin commercially 
cut veneer, or you can cut 
thicker strips from solid 
wood of the required width. 
The grain pattern will be 
more consistent if you cut 
the laminates yourself from 
solid wood. 

As a general ruJe.. select 
straight-grained wood that 
is free of knots and shake$. 
though a decorative veneer 
of random grain can be used 
for face laminates. 
Air-dried wood is prefer-

able to kiln-dried wood, 
as it is not so britllc and will 
therefore bend more readily. 
For tight beodsor relatively 
t.hick.1a.minatcs, prebend 
the wood prior to gluing by 
wetting it and scning it in the 
formualildry. 
Cut veneer strips in the 

direction of the grain using a 
knife and straightedge. 
Choosequartcrsawn boards 
fro1n which to cut strips of 
solid wood. Th.is wiJJ ensure 
that the growth rings run 
across the width of the strips, 
which makes them more 
amenable to bending. Mark 
t.he faoe or the end with a 
V-sha.ped reference line to 
enable you to realign the 
grain when the strips arc 
glued together (I). 
The thinner lhe veneer or 

cut strip. the lighter it can 
be bent. Bends made with 
thin sections arc a.lso less 
likely 10 spring back. How­
ever, if you arc cutting your 
own strips, it is more econ­
omical to make them as 
thick as Fble 1 as wood 
is wasted withevcrysaw­
cut. Cut a strip and test its 
bendability, 

frec•form bend 

You can cul the wood on a 
bandsawortablesaw. When 
usinga band saw, pass the Oamp the lamma1ion to 

the ... ~ 
._ _________ _, planed edge of the board 

ollo , me direction. • po11e111 
cant a,J a 
s1ea imensions 
andi astron 
eatur a 

lamina 

through thesawtoremovea 
stnp slightly thicker than 
required. Plane the sawn 
edge oflhe board and Lhen 
cut a second strip. Repeat 
the process to produce the 
required number of suips. 
Run the strips through 
a thickness planer. 

A table saw may be used to 
cut strips entirely. but it can 
be hazardous. Make sure 
there is not a wide gap be· 
tween the blade and the 
table insert. ,ffiued. As the 
cul strips are Hexiblc. it is 
helpful 10 have an assistant 
receive the cut pieces m 
order lo prevent them from 
beinggrabbed and broken 
or, worse.thrown back at 
you. If cutting a aumbcrof 
very thin strips, make a guide 
bauen fitted with a stop 
block: to push the workpiece 
along the fence (2), 

I Mui: V-Npedrtfrttnceline 

SELECTL"iG WOOD 

Vir1uallyany M,,'(),0(/ ran be 
/Jeni u.ring tM /amintm'ng 
pr«ts:s.pro-,ided it U 1hin 
enough. HOM"t\·tr, some 
woods are naturally more 
pliable 1han 01hers. A slwrl 
Ii.JI of popular H.'OOds thai 
bend M-'tll would inchdk: 

•ASH 
Fraxinusexulsior 
Fraxinu.somericana 

• BEECH 
Fogus grandifolia 
Fagussyfratica 

o BIRCH 
Betula p,,ululo 
Be1ula alltghanlmsi.r 

oELM 
U/mu.s ameritono 
Ulmus pronra 
Ulmu:s lwllandica 
Ulmus thomosii 

• HICKORY 
Coryaspp. 

oOAK 
Qutuusrubro 
Quercus p,maea 

•WALNUT 
Juglan.r nigro 
Jug/ans rrgia 
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FORMS 

A form is us.ed to hold the glued /aminQltS 10 the desired 
shape um;/ the glue sets. Youean makeosinglt male form or 
tw<>-part matched moleandfemaleforms. Thebtst type 10 

us, will tkpendon the lkgree of btndand the si;e and number 
ofpitus. 

Making a malt fonn 
Male forms are thes.implest to make and are suitable for 
most curved shapes. They arc the best type for large bends 
where the size of two-pan fonns would be excessive. 
Make lhc fonn from 1hick solid wood, or glue up layers of 

particleboard. The proliJcd face mus1 be ~ider and longer 
tha.n lhewood to be bent. Take the shape from a fuJl-s.iic 
drawing. then mark it out on lhe face oft.he block and cut it 
on a band saw. The clamping force mu_~t be applied at right 
angles 10 the face oflhc form, as far as possible. Cul I.he 
back of the form to follow the contour of Lhe face. or cut it 
to the approximate shape (I). 
The number of clamps you will need to hold the work will 

depend on the degree of bend and the ptiabilityof Lhe wood. 
Use as many as possible loapplyeven pressure. To help 
avoid local indenta.tions 1n Lhe top laminate, cover it with a 
stnp of waxed hardboard or spare laminate. Use.softwood 
blocks under the clamp heads lo distribute the load (2). 

P1rtickboanl form 

Sol.id. •ood: fo,111 

$0FTWOOO 91.0tl 

1 UM blocltt: und~r damp htads 

Malt and femalt forms 
The construction of 
ma1ched 1wo-part fonns 
for making frame members 
or wide panels is more de• 
maading. since C\'en pres­
sure mus1 be applied along 
1hc molding. To apply 
adequate pressure, use a 
number of indjvidual 
clamps or a veneer press, if 
you have access to one. 
If clamps are used.some 

provision must be made in 
1he design of the male form 
to accommodate them. 
Either make the male form 
from blocks of thick. solid 
wood, or drill holes in a slab 
made from man-made 
board (I). Desig,, lhe 
forms to use the minimum 
amount of material while 
applyinge\·en pressure to 
lhe greatest are.a of the 
lamination (2). This usually 
means setting the orienta­
tion of the bend at an angle 
different from the one 
shown on 1hedraw10g(J). 
You cannot make two-­

pan forms by simply 
cutting the material in two 
with a single c.ontouredcuL; 
two paraJlel cutllng lines arc 
required. Clamp the: pre• 
pared smps or veneers to­
gether and measure the 
thickness to establish the 
exact spacrngof the cut• 
ting lines. Forcompass• 
curved bends, simply mark 
the internal and external 
radii on the material for 
lhc fonn. For freehand 
or random bends, mark one 
contour line and set off 
I.he other from it using a 
c.ompass Makeascriesof 
closely spaced arcs wilh the 
radius equal to tht thickness 
of the lamina le (4), then 
draw the second line touch• 
ing the peak of each arc. 
Cul each contour linecare­
fuUy, using a band saw. 
In most instances, male 

and female fonnscomprise 
two complete parts. Where 
the shape 10 be formed 
requires the male form to be 
undercut. it will be neces..~ry 
to cut the female part 
into sccuons to facilitate 
assembly and removal of the 
lamma1es(S). 

255 

I Drill holt:t In nu le form 

2 Def1t• form~ to A,-tma.teri:111 
lfld •ppl y eu:11 pressurt 

< 

l Stt 001 Iha pe oe dn .-in& 
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SEEALSO 
Mu,..d,ieards 
c,...., 
8,allclsaW1 
Adbf':N'fa 

:14-38 
12f.122 

Ma.king wide fomlS 
Wide 1arrunations., such as 
bowed door panels, would 
need a considerable amount 
of material to make solid 
male and female forms. 
To save material, make Lhe 
fonns with shaped ribs 
thac arc Spaced out on a 
baseboard and faced with 
thinplywood(l). 

First, cut a series of over• 
sized blanks from man• 
made board. Toe number 
you need wilt be determined 
by lhesizc of the workpicoc 
and Lhe pressure required to 
shape it. The higher the 
pressure, the more ribs you 
will need 10 make. 

Next, mark out the s.hape 
of the bend on the top picoe, 
making an allowance for I.he 
thickness of the plywood 
facing(?). Temporarily pin 
the blanks together with the 
edges flush. Cut notches 
across them to receive 
spacer rails (3). Band ... w 
the stack to shape before 
pulling them apart. Gluc 
the ribs to the spacer rails 
approximately 2 to 4in (50 
10 IOOmm)apart. Glue 
and screw each assembly on 
a baseboard (4). Pin and 
glue a tin (3mm) plywood 
panel 101hecurvededgesof 
the ribs (S}. Seal and wax 
the surface of the forms to 
stop the work: from sticking, 
or line them with plastic 
sheeting. If you do not have 
a veneer press. clamp lhc 
f onns between two or more 
stiff wooden beams(6), 

eO•mpinaf(NWd 
Use clamps and stitl'Vl'OOdcn 
tams to apply prm.utt if )'OU 

do not h&\'C IOI.US to. \'tnttf 

-· 

I Mak a.nd funale (onus for •id~ panels 

Cll1' FORMS TO 
fll[S(IJN[S 

-
f " 1-

TitO:lflSS Of 
...,., .. i TKICOIESS ,.,.,..... 

I --
~ ..... 

2 Allow for plywood r11.cln,a 

4 Cluit ti8tllllbl)' to bu,tbo&fd S •Ix pty .. -ood to t'llrTed r1b8 

• 
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GLUlNG AND CtrITING 

When gluing /amina,es, lay 
thtm on ajlot board co••u-ed 
with plastic $Meting. Use a 
ureaformaldthyde g/u,,­
sinu it seu slo•'ly. which 
allows tilnt to assemble the 
work in theform.andiJless 
/ik,/y 1otretp 1han PV A 
gluts. 

Stack the laminates in the 
order in which they arc to be 
glued, lf decorative face 
veneers are to be used. place 
them on the top and bottom. 

Apply an even coating or 
glue with a brush to the 
meeting faces of each 
veneer, then rcstaek them in 
reverse order. Place the 
stacked laminates on or in 
the form(s)andclamp 
them together using even 
pressure. Toexcludeairand 
glue. start from lhe center 
and work outward. Strip 
laminates are liable to slip 
as the glue is squeezed out. 
Loosen lhe clamps slightly 
and Lap the laminates into 
line, using a block of wood 
and hammer. When male 
and female fonns are used 
for shaping wide laminates. 
baodsof IIJA.!king tape will 
belp keep the lamioateS 
tog.ether. Leave the work to 
set for at least 12 hours. 

Curring to size 
Before rtmoving a wide 
lamination from a form. 
mark the position orthe 
centerline on the edges. 
Draw a line between the 
marks to help you mark out 
1hesizeof1bepanel. Cut the 
panel by hand, or use a 
bandsawortablcsaw. tr 
machine..cutting the work, 
as you feed the curved panel 
through the saw keep the 
point being cut in contact 
with lhe table. Finish the 
edges ""<ith a plane. 

Mark the length of a 
narrow piece from reference 
marks on the form. Trim the 
edges on a band saw.or 
plane them flush. Cut the 
part 10 length and finish the 
ends. 

If you rcqujrea number of 
narrow pieces with the same 
curve. make one wide 
lamination and cut it into 
identical parts . 
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CHAPTER NINE 

VE~~,§§,~ItJ:, Q 
111a11ual dexteriry, ve,1eerir1g is known ro have been practiced by the 
ancient Egyprians. In Europe, venetred furuiture reached its peak of 
inventiveness and elegance in tire eighreenth century and in Victorian 
rimes gained pop11/arity as a substitute for solid-wood furniture. 
Today, veneers are not ottly made frotll tuitural wood b11t also from 
plain-colored paper foil or from foil printed to look like wood, which 
may even liave sitllulated pore indentatio11s. However, tire advan­
tages of natural-wood veneer are not ahvays appreciated. Some of 

& Mahrv~iQ YcJ;;aI/arY 
irregular growth, so would be prohibitively expensive in solid Jori/I 
and rmsatisfacrory beca11se of its lack of stability. But bonded ro 
modern man-made boards with tllodern adhesives, veneer provides a11 
economic and stable materiol tliat stands 11p well to central heating and 
offers the aesthetic and tactile q11alities of $Olid wood. In addirion, 
reco11srituted wood is now available in a variety of sir apes and panels, 
all of which can be covered wirlr veneer . 

.. • 

,-n 
.. 
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SEULSO 
w.od mbili 13 
Vneffl S3 
Pt,wood consbUCIJN 3,4 
,.._..,., botrfl ll 
Scnub a:tK:k t6 
$bar,enij110M1 102-103 
Adhnim 302-303 

~ • t,ladt 
U$Ully tbc p()lnt is the 
only partora hir~ black 
thltbccome$dull. To 
create a oew p01nt. hone 
thebact.cdaeonlyon 
a.n oilstooc. 

TOOLS FOR VENEERING 
Ve11eer • • relatfrely s1ra1 h1-

/oru:ard veneer or com ica1ed 
c-utti ·eneers to make in1ri• 
ca,e r's basic 100 

ron r in 1,•eneer w 
7iic/iiaing measurm~ an mar ·ing tools. a scro saw, 
&11cl,. block ana shoulder planes, chisels. scrapers 

Rulers and str1jg_hle-dg~ 
In addition lO a Slttl tape 
measure, }OU will find that 
a gr;.lduated nletal ··.safety 
ruler .. 12m (300mm) long is 
bandy since 11can double as 
a straightedge forcumng 
'-inaU \\-Ofk, A safot) ruler 
isdesi~ned Lognp the work.. 
to prevent slipping "'he11 
used asa cumngguide. and 
is widccnoug.h to keep your 
fingers clear or the knife. 
For cutting longer \,enccrs, 
use a steel str~ughtedgc. 

Cutting mat 
Use pl)'\ ood or other fioe­
surfaccd man-made board 
forcu1tingon orbcllcr 
sull. particul\uly for fine 
knife-cumng~ork. use a 
special cuuing mat. Tius lS 
ntade ora self-scaliog 
rubber-li~e compound 
that allows the pornt of the 
knife to penetrate its surface 
.... ithout causing permanent 
scoringordulhngoftbc 
blade. 

Veneer saw 
A veneer 53wcan be used, 
with the rud oftl .:;Lraight­
edge, tocut \·eneersofany 
thickness. (t produces a 
square-edged cut for accur­
ate butt-joining of m:atcbcd 
veneers and has 3 l'C\'tr'Stble 
double-edged blade with 
fine teeth that ha"e no set. 

a11d smulin 11ra1e on 

Electric iron 
An old household electric 
iron maybe used to soften 
the bide glue applied to the 
grnundwork and veneer, 
both for U1td1tional hammer 
\'Cneeriogaod tOO.Cli\'atC 
beat-sensitive glue film. 

e 

Knhes 
Use a su_rgical sc.al~I or 
crafi kmfe fitted with a 
p0inted blade for culling 
inuicateshapes. nnd a 
stHfercurved-edge blade 
for cuuingstrai_g_ht hnes 
(particularly ire, tra 
pressure is required). 
These blades are ground on 

both sides., producing a "V'' 
cut. lfitisvitallhal the edge 
of the veneer is cut square, 
hold the kn,reat an angle 
away from the sua,ghtedge. 

Vcnee:r punchts 
Veneer punches arc 1nade in 
cigbl sizes and used to repair 
unsightly defeclS in, e11eer. 
Each punch ha.s an irrcgulttr­
ly s.hnpcd cutter that ....,.,11 
m3kea hole in tbedcfccti, e 
Ycneerand ..,,dlalsocutan 
identical patch froin match­
ing veneer. A sprung ejector 
pushes out the cul patch 
from the tool. 

\leta.l ,t11ttrham.mtr 
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Vt:net.r-lrim_n.tln.g tool 
A Lrimming 1001 is used for 
removing Lhe surplus \eneer 
around 1heedgesofa panel. 
One type consists of a sbon 
adjustable blade fined tOlO 
a wooden hal\dle. The tool 
is simply run along 1heedge 
of1be panel aod CUlS the 
veneer cleanly both wuh and 
across Lhe grain. 

Toothing plane 
A loothing plane is used 10 
"key .. 1hesurfaceof1be 
groundwork ready for glu• 
ing. hdi1Tersfromacon­
\/e111ional "'oodcn plane in 
!hat lhe bladeisse1 almost 
vertical. The blade has a 
finely grooved face wi1h a 
bevel ground on the back., 
producing a series of tee(h 
across the blade Similar to 
th~ ora fine saw. The 
bladernaybesharpened by 
homng I.he be\el. 

Oera.O or 1 oolhing: •pl:t.tw: blade 

Cuttingm.:u 

-

Gluepo1 
Traditional \eneer Jaymg 
u~ hot hide glue thal is 
prepared in a double or 
jacketed glue pot. The inner 
pol holds the glue and 1he 
outer pot the water, v. hich 
is heated to keep the _glut: ,ll 
working temperature and to 
prevent ii from burning. 
Origjna!Jy,glue pot, "ere 

made or cast iron. but mcx!­
cm \Crsions are usually 
made from olummum. 
Tbeyarcheared by aoycon• 
\'Cnient heat source.such as 
a gas or electric hot plate. 
Thcrmostaucallycon­

rrolled elcclncglue pot, are 
also available, but arc more 
expens1"\e. 
To prepare pearl hide glue. 

quarter fiU the inner pot 
"ilh the beads and add an 
equal qua.ncjtyofwater. 
.Lea'"e the beads 10 soak, 
then h(l!ffill theouicr Jackel 
with w.iter and heal the glue 
po tin it. Stirthe glue 10 a 
smooth consistency. adding 
a liLt..le w.iter 1011 if neccs~ 
sary. Do not let the glue 
boil or allow lhc heated 
water to run d.ry. 

Vtnttrtspe 
Gummed paper IOpc¾m 
(18mm)wideisused 10 bold 
pieces of veneer togeLhcr 
and prevents thejoiotsof 
newly laid veneer from 
openingupn.sa rcs-u1Lof 
shrinkage. The tape is 
rcmo\'ed., after tbe glue has 
set, by wcttingandse-n)ping. 

Veneerpios 
Fine.short pins with large 
plastic heads are used lo 
bold veneers lCmporanJy 
while Lhcjoints are taped. 

Vtnct.r hammers 
A \'Cnecr hammcris used for 
hand•laying veneers. The 
wooden type has a rounded 
brass--strip blade mounted 
in ,heedgcofahardwood 
bead filled with a handle. 
The metal type ismorehkca 
convcntionaJ hammer, but 
the head is designed for 
pressing blisters. Work Lhe 
blade across the panel ina 
zigzag motion, using firm 
pressure to press the veneer 
down and to exclude excess 
glue and ,rapped air. 

GROUNDWORK 
Veneer is always glued 10 a backing material called 
the " round" r •• roundw rk •• Th h i re-

k 

of 

PREPARING TI-IE GROUNDWORK 

Groundwork should pro•·lde a smooth. e•tn surface on which 
to lay the ,·eneer. Solid M"oodis not ideal since it "mo\·es·· wilh 
ehtmges in humidity and requires careful preparation, par1icu­
lorl),·/or tt-ide panels. Man--motk boards are stable materials 
and are manu/tu:tured in large shetl.S with flat swuled surfac-es. 
Whirhe,•tr type of mcneria/ is ratd. it mus1 beftat or smoothly 
sha~dandfrttfromdust. 

SoUd~·ood 
When veneering solid-wood boards. lay the veneer with the 
grain so that the wood moves together. If onlyoocsideof a 
ta.ngentiallycut board is to be \·enecred. aJways veneer the 
heart side These boards tend to cup but if laid heart side 
up, the \'Cnccr will help pull them natas the glue dries. 
Where possible, use quartcrsawn boards, as these are more 

stable, with only slight shrinkage across the thickness. To 
maintain an even balance, veneer both sidesof Lhe board, 

1\'lan•madt board 
Most man-made boards arc ready to use. apart from cutting 
to the required dimens.1onsand (ia the case or laminated 
boards) toothing and siiing the surface. Laminated boards 
may require the application of a cross-banding veneer irtbc 
grain doe-snot run in the oppositedjrection to the veneer. 

Repairing solid-wood ddtcts 
Where possiblc,select defoct-frcc wood. Cutout unavoid• 
ablederectssuch as fine knots to receive diamond or round 
shaped plugs, which .-ire cut with their grain following that 
of the wood. Make the plugs slightly thicker lhan the board. 
and leveJ them with a plane artcr gluing. 

Toothing 1hesu.rface 
To improve the adhesion of 1heg.lue ... key .. thesurfaccof 
solid-wood or laminated-wood groundwork.; either use a 
toothing plane, working diagonally from opJ)OSite sides. or 
drag a tenon saw across the surf'aoe. Blow away loose dust 
before :>faing, 

Sizing lhe surf ace 
Sizing is used to seal the pores and control suction to make 
gluing easier and improve its performance. The rate of 
absorption varies, depending on the type of board used. 
You can use either hot, dilut.cd hjdeg.luc (about one parl 

gJuc to ten parts water)orcold. synthetic wallpaper paste. 
Apply the size evenly to the surfaccsandcoal the edges 

liberally. When Ibo roughly dry, sand the surface tightly to 
remove any nibs. 

259 

Tlrl2f't1dallyc;:u1 00,,rd 
lay lhc \'COCtf 00 lilt 
hart Side to counte.r the 
bo-.rd's k:odency10 cup 

Round ping 
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SEE AlSO 
Vtnws 3l.l3 
t.t, .... deburds 34-31 
Cl~ 121--12:2 
LiptJUIII , .. 
Mlle ind 
f11111let .. !5' ~--!IMI 

Oa111pl...: s1m1U ,--.,\: 
Use damps to appl)' 
pttSSUrc to be;1vy 
'NQOdcneauls. 

MAKING A 
CAUL ASSEMBLY 

Thecomplrxityo/1hetaul 
assembly will depend on tli.e 
.si:eandshaJH! of 1hr work 
and tMextent to k-'hich it 
will b, used. 

l-1atcauls 
For small or narrow work, 
make the cauls froin heavy 
lengths of wood and apply 
pressure to them with 
clamps placed along the 
centerline. 

For veneering wide panels. 
make a simple press with 
caulscut from man-made 
board al least ¾in(l8mm) 
thick and larger than the 
panel to be veneered. 
To provide pressure across 

the cauls. cut at least three 
pairs of stiff cross-bearers 
from3 x 2in(75 x 50mm) 
softwood. Plane a shallow 
convex curve across one 
narrow edge of each. in 
order to apply initial pres­
sure al the center ofthccauls 
and forceexoessglueand 
trapped air out to the edges. 
Thisc.ompcTL..alc::s for the 
cL1.mping forces.. which can 
only be applied at the ends. 
Use clamps to apply the 

pressure, or bolt lbc cross­
~.rers togelher with 
threaded rods fined with 
nuu and washers. 
With resin glues. to accel­

erate setting time, introduce 
an aluminum-shcctcaul, 
which can be independently 
heated. With hide glue, the 
hot cau.Js prevent premature 
gelhngdunng pressing. 
You will also need a soft-

ening pad of newspaper 
and a sheet of plasuc to 
01,·crlaycach veneer. The 
pad takes up any unevenness 
on the surf ace caused by the 
t:,,tpc, and the plastic prcvenlS 
the work from sticking to it. 

CAUL VENEERING 

CURVED CAULS 

Cur,•edpantls ran be<aul-
11enetred using malt and 
femol,forms. as in /amin­
atedbendmg. Or yo-u can 
makt a press sm1i/ar to the 
ones used/or /fat work but 
K-'ith thecouls made from 
strips of wood and held b)' 
Jha.ped cross-bt-arers. 

Make a Stt:tion dra"ving to 
calculate the curves to be cut 
in the cross-bearers. This 
should allow for the thick­
ness of the caul material and 
the groundwork sandwiched 
between them. 

You can make a pcnnancnt 
cauJ using Lhe coopered 
groundwork methnd des­
cribed earlier, but a flexible 
caulismorc vcrsaLile. 

Make a ftexiblecaul from 
strips of wood about ½in 
( 12mm) square and glue 
them to a sheet of canvas. 
Cut pairs of top and bouom 
cross•bearers to the required 
curvature; make Lhem so 
1hcycan be spaced about6in 
(150mm)apart. 
Lay the caul:s between the 

cros.s.bearerswitb the 
canvas side facing upward. 
and line them with an 
aluminum or hardboard 
caul to even out the surface. 
Assemble the work in 1he 

manner described forftat 
work. Apply pressure by 
clamping a pairof .suff 
bearers along theocnttr• 
line of the curve. then 
ugh ten the crOSS•beaters. 

Using a sandbag 
For small curved work, you 
can press the veneer into 
place using a hot sandbag. 
Make a flat bagand fill it 

with dry, fine sand. Heal it 
and press it around or into 
the shaped work, asappro• 
pliate, then clamp it with a 
caul and clamps. 

la • l-'eneer ma 
w 1eneers, sue 

LAYING THE VENEER 

As wi1h anyjoming proce.s,. you should prtpare }'Our work 
area Si>e,·erythinl( you require is at hand. You can lay lht> 
venetr Ol'lf sidrat a time or both rogether. l.Ay the backing 
venefr fir.fl, if laying them separately . 

Using a brush. evenly apply a cofd.settingadhcsive, such as 
PVA or urea-formaldehyde glue. to the groundwork only 
and let it become tacky. Do not apply glue to the veneer. 
The sequence illustrated shows bow to veneer both sides 

together. Fit Lhe topcross--bearcrs, and damp the cauls 
applying even pressure. This is best done by two people. 

Leave Lhe work to set ror up to 12 hours. On release, trim 
awaycx.cess veneer and stand the board on edge to allow 
even air circulation. Leave il to acclimatize for a few days.. 
then plane and lip the edges to complete the panel. 

OIIW.AlllO-ROO 801.l 

WldM~1ul asse■lbl)' 
Makt a simple flat press. 

fACl VEHCUI 

""""""°""--,,.,c;.-6 
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HAND VENEERING 
The cenwries-old method ying veneers b 

e glue has man • ages. The 

ed or blister 
rep_a1re • owe,·er. ra",'; ,:l.::11::e..;"::.':::cc,:,c.:..:;:.,::;::~~--
reduce it to the required consisle ing 
technique requires practice. Modern g ue_s_a_re __ _ 

HAMM.ER VENEERING 

TM stcrtr of successful hammer venttring lits in keeping the 
glue al a working ltmpertllure. Heat pearl or liquid hide glue 
in a double or jadctttdglut J")t until it isabot11 I l<r F ( 4VC). 
The glut should~ of a smooth, lump-,fru c<>nsistem:y 1h01 runs 

from tht brush without separating in1odrople1s, Work ina 
warm. dust-fru atmosphere .so 1ha1 tht glued«s not roof 
quick/)'. Ha\'t a bowl of hot water and a spcng,01 hand.plus 
a venetr hammer and a household tlectnc iron heated to J/tt 
se11mgfor .silk. 

Applying the glue 
Brush a thin, even coat of 
glue onto the groundwork 
and veneer (J), tbcn lay 
them aside until the glue is 
aJmosl dry but sUIJJUSt 

tacky, Lay the veneer onto 
lhc groundwork so it over­
laps all around, then smooth 
it down with the flat of your 
hand(2). 

--

here assum ver the 
grounthvor m one pi.ere. 

Pressing the ,·eneer 
Dip the sponge in ho1 water 
and squeeze it almost dry. 
1ben dampen I he surface of 
the vcnecr(J) to close i1s 
pores and prevent the iron 
from sticking to it. 

Run the heated iron over 
the surface(4). in order to 
melt theglueanddrawit 
into the veneer. WiLhout 
delay, take the veneer ham­
mer and. starung near I.he 
center, press the veneer onto 
the groundwork using a 
zigzag stroke toward the 
outeredges(S). 

As air and melted glue are 
pressed out from beneath 
1be \'Cneer, increase the 
pressure using two hands on 
thchammer(6). Take care 
not to stretch the veneer by 
applying too much pressure 
across the grain, Work back 
toward the other end of the 
panel-but if the glue cools 
before you have finished, 
dampen and iron the veneer 
again, then repeat the pro­
cess. Oean off the melted 
glue with a damp cloth 
before it sets. 

--,. ::: 
~ - -._ -~-::: ---- :-~ -::::-::,_ '""r;:_ 

I 

--- - -.. 
- :-:::--::=----.. :.":'-.:::--:- --
-.::- :: :.=~:=-:.---:-_ ;:-:--:.. ..;,,;:, ~ 

6ApplJ more prl'S5Urt 11ti1h rtto bands 

263 

~kine (Of' btlslers 
Taplbc surfattwirb 
your fingernails to det«C 
1..1rbubbks. Trea11ny 
bolkw.-sound1na areas 
by prtSSin1 the vuttr 
IJalD with tM ho, i~n 
andvncer1wnmt,.1r 
ocomary. dir it a)ona 
the graill wilh. sharp 
trufe to al~ trapped 
ait lOeteapc:, 
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v, ...... 32.33 

:,:· 71 ,us -- IS 
Sattdlmck .. 
""""" 

141•141 
Powtnd IQ'OII .... 111.180 
C..I ¥tn,tnna 261 
AdlllHim 301-303 

s.rittt t.ying 
Moufscan be glued 
<brtetly ootoa IOIMS• 
wood surf a« without 
in1a)'Ulgt.bem To 
,mpro,.'t tht appeannc:t. 
,ouge a grocwc around 
theedattogivea 
shadow bttat: line 

Ca.ul•laylng baodings 
You can use cauls to lay banding.t aiter theocntcr-panel 
veneer, or lay them logelher. 

By laying theoenter panel first and trimming it with a cut• 
ting gauge. you can be sure it is centered and that the border 
will bec,·en all around. You will need to take the veneered 
panel irom the press and trim it before the resin adhesive has 
cum!. Cut and miter the bandings 10 fit. Apply adhesive 10 
lhe groundwork border, then lape the veneers in position 
and return the panel to the press. 

Alternatively, cut theocoter-panel veneer and the banding 
to size, allowing extra at the border. and tape them together 
(1). Pencil centerlines across the length and width of the 
groundwork and the assembled veneer. Apply glue to the 
groundwork. carefully position the veneer and press it down 
by band or with a seam-roller before placing it in the press . 

lnl11ying b~ndings 
Bandingscan be inlaid into the surface of sohd wood, using 
a cutting gauge and scratch stock to cut the grooves. 
Set the gauge lo cut the width linesofthcg,roove. working 

from the edge. Cut the groove ,..,;,h the scratch stock. but use 
a chisel at the corners. Make the depth oft he recess slightly 
less than the thickness of the banding. Miter the ends ohhc 
banding, then apply the glue and press ii inlo place with a 
cross-peen hammer (2). 

INLAY MOTIFS 

Inlay nwtifs art supplitd with a prottttive paMr backing. 
Thty art laid with the paptr surf act up. Some art 1M(N tc>a 
ftnUhtd size and shapt. othus ho•·e sport vtnttr surrounding 
the design/or ,,ming 10 shape. 

1 Prtsii bafldin& 'IOlch CroM • pttll hainmtr 

Insetting 11.0 ioJay motif 
You can insel the inJayinto 
)'Our veneer assembly before 
caul,veneering. Ideally. 1he 
inlay should be the same 
1hickness as the veneer so as 
to maintain even pressure 
across 1he panel. 

For a centered mouf, mark 
centerlines on the veneer 
background and on the 
motif. Using a patch of 
double-raced tape. position 
the motif and carefully Lrace 
around it with n krufe to cut 
the shape in the background 
veneer( I). If the molifhas 
spare material surrounding 
iL, mark the required shape 
on it and cut both layers 
together. 
Tape the motifin position 

and then lay the complete 
asscmbly\\-ithcauls. When 
set. dampen the paper 
backing and scrape it off. 
making it ready for sanding. 

266 

SoUd-woocl Inlay 
Position the inlay on the 
surface and cut around it 
with a knife. Using chisels 
and gouges, cut the waste 
rrom 1heedg_csof the recess 
(2). Remove 1he remaining 
waste wnh a finely set hand 
router. Alternatively. use a 
power router first then trim 
the edges by hand. Make 
the depth of the recess 
sligh1ly less than the thick­
ness of the molif. 
Glue the inlay into place 

and clamp i1 with a block of 
wood, with a la)'er of plastic 
sheeting or waxed paper 
placed between them. 
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Marquetry ~orl. 
Marquetrydes,gnscan be 
cut us.inga scroll saw or a 
knife. The saw method 1s 

generally used fotcutting 
intricate shapes in multiple 
layers of veneer; the knife 
method for single layers 
when making marquclry 
pictures, for example. 

It t.ake$skill to cut the parts 
accurately and it is worth 
practicing on pieces of scrap 
\'CDeer before 1acklinga 
project. You can make your 
own de.sign or. to begin 
"ith. buy a kit containing 
a pauern and aJI the material 
you need. 
1ryou plan to make your 

own design. collect together 
a wide selection of veneers. 
1t is not until the veneer is 
placed in context that you 
can really sec ifit has the 
right effect. 
Tht success of the work fies 

not just in the skill of cutting 
and joining the pieces but 
also in the artistic interpre• 
talion or the chosen veneers. 

!llCIPIIICAn.$ 
"""1SAW 

MARQUETRY 
• • 11hasbee11 

ctional 
marquetry techniques i duced 
e/ab • orms. 
A It r 11etry_j£ 
or , it is st· c• 

tic at ion orm 
uerns o • nlive nin 

the . who 

SAWCUrrING 

Commuciall)·produced motifs au cut from pocks of •·tnetrs 
on a "marq11ttrytk>nkty" a.specialist ·s too/on which 1he 
optra1or sits and ... ·orksa reciproc01ing scroll sa1o1,-, 'H--'hilt 
holding 1he 1'tnterina/<>0t•Opera1edrlamp. Each pack is 
manipularedin 1he jaws with rhe left hand. Mhile rheop,ra10, 
K'Ork.s rhe sawhori;onta/1)' wul, 1hto1her. T'ht variou.r shaped 
paru arellJsembled on ajlar rableand fwld 1oge1her Kith a 
layuofgwnmedpaper. 

Scroll•sawcutting 
For the nonspecialist, an electrically J)Owered scroll saw 
will make light work of culling lbe veneer as well as being 
generally useful in the workshop. 
Altcrnauvely, the traditional hand.held scroll saw and cut• 

ling table can be used. Cutting a number orlayers accuralely 
with a hand.held scroll saw is difficult, but you can saw a 
design using two contrasting veneers relatively easily. 

Cutting two veneers 1ogether 
Select your veneers one for the background and one for the 
inlay. In fact, this method produces two identical profiles 
that reverse the colors when assembled. Cut the pieces 
about ½in ( 12mm) larger 1han the proposed design. Tape 
them together between waste \'enetrs as bac-king, set with 
lheir grain in the opposite direction (J). 
Insert the blade through a smaJI starting hole on a line near 

the center and fix it in the saw. Holding the work firmly on 
the saw table, cut accurately around the line (2). Tum the 
work to present the line to the cutting edge, as required. 
Assembk: 1becut pieces together with tape or a sheet of 

gummed paper. FilJ the sawcut with colored wood puuy. 
rubbing ii in from the back race.thcnwipeclcansoit"II be 
ready for laying when dry. 

I Uw backinc ,·~nttrs •ith grain 
in Oppo!iit~ di re-cdoa 

PAl'EROCS(lN GIJIO( 

267 

Transposing a design 
You can choose a 1wo. 
dimensional representation 
of any subject to ser\'e as the: 
basis for your design, 
Make a line drawing from 

your source material. ff the 
scale is not right, reproduce 
it using a scaled grid ora 
pbot0toj,ier that will reduce 
or enlarge lhcsizc. The 
latter is particularly use fol 
since. apart from altering 
lhescalc and producing 
repeat prio1squickly, the 
design can be offset onto the 
wood 10 give a reverse image 
by hot•ironiog the back of 
1he photocopy. 
The traditionaJ method for 

reproducing a number of 
identical copies and rt\•erse 
images used a spiked wheel 
to prick through all the lines 
oflhe onginal. Black 
bitumen powder was then 
pounced through the holes 
and fused lo the paper by 
heating it. 

lton the beck o( a photocopy 

2 S•" acnini.td,y around <he lint 
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MAKING A CHECKERBOARD PA TIERN 

Perhaps 1ht simplest and most widelykno.,.,n example is 1ht 
checker/,(>ard polltrn of squares of alternating colors. Tht 
"color" may bt achie,·td by using contrasting woods or.for 
subtle effect. the $amt' wo<>d but with con1ras1ing grain dirtc­
tion in alternate squares. Generally, tht bes1 effects art pro­
dr,ceduJing straight-gramed or plain 1·tneers. 

Select your contrasting veneers and cut the length of each 
slightly longer than the proposed baseboard. Cut one edge 
of each veneer straight. Place this edge against the fence and 
cut 1he strips to the required width. using the spacer blocks 
to position the straightedge (l). Cut four of oncoolorand 
five of the other. it does not maner which. This is to keep the 
grain in the same direction when they are assembled. Nmn• 
her them to keep them in the order they were cut. 
Carefully bull and tape: alternate colored strips together. 

Place the assembled panel on thecuning board with one side 
edge on the9(k1egrce scuing~ut hne. Set the straightedge 
paraUc1 to the fence, using small s.p..'\cer blocks, and trim 
theends square (2). 
Rt".move the waste and pus.h the cut edge against the fence. 

Cut the assembled veneer as before, producing strips of 
alternating squares. 
Tape: thccutcdg.es together again, but first stagger alter• 

nate striP5 by one square (3). Cut off the projecting squares 
to leave the checkerboard square. 
Complete the assembly bycuuingand tapingan inlay 

banding and cross-banding border all around. makingil 
ready for laying with caul.s. 

STRD' VARIATIONS 

Using the methods described above for the checkerboard 
d~ig:n. you c.."\o create a variety of pa1{ems. Cutting strips of 
different widlhs and offsetting the rcsuhingsquare:s or rcct· 
angles by halror whole units will produce alternatives. 

If the squares are cut diagonally. strips of right-angle tri• 
angles arc made that, when half.staggered, produce a 
zigzagpauern. If allenuHc suips art re,·erscd and staggered. 
alternatingoolored triangles will result. 

Diamond pauems are produced bycutting strips at 60 
degrees. First, cut parallel suipsof contrasting veneer to the 
required width. Pin the first strip level with a 6(klegrce Stl· 
ting.out line marked on the board. Then tape the strips 
together, with theendcornersbuttcdagainst the fence. 
Trim off the "toothed'· ends, using the straightedge and 
spacer blocks. Remove the pins and push the cu1edgc 
agamst the fence. 
Cut theasscmblyonoc more into Slfips. using the same 

spacer blocks, You will now have stripsof6(kiegreedia• 
moods that. when staggered by one diamond and taped 
together, v.rill produoe an alternating repeat pattern. 

By culling Lhis arrangement horizontally lb.rough the 
center of the diamonds, strips of equilateral triangles are 
produced. You can then stagger or reverse these SLrips to 
create oLher patterns. 

I Cut strips lO wicllh 

l Trim ffllh or strips 

J S1•crtt d 111 pe stril)!I 

Tapt •n4CUI wi.p, 10 60 ck#fff$ 
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MAKING/\ 
CUBE PATTERN 
The clMSic isometric--cube 
effect is produced by using 
60-<legree diamonds cut 
from three shades of wood 
and set 1ogether to form a 
hexagon. 
To make a symmetrical 

repeat pattern, first cut the 
diamonds using the strip 
method but only taping 
them lightly. 
Separate the diamonds and 

assemble the field ofhexn• 
gons on a sheet of clear self• 
adhesive film laid sticky 
side up over your isometric 
grid paper. 
Cover the assembly with 

gummed paper aod press it 
betw<en flat boards. IVben 
dry, peel off the film, making 
iL ready for laying. 

..,.. -

A.s.stmbie dia.roooch o, er pi4 

Cut •ncl si-.ae, diuoond sc:rt~ 
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CHAPTER TEN 

WOOD Ever since early man 
drsco l'tred that a sharp 

i11strume11t could be used to shape a piece of wood, 
carvitix has been employed to produce all 111a1111er of fi111crio11al and 
decorative arrifacrs rangi11gfrom basic utensils to sacred ico11s. Today, 
wit/r the developmenr of ivoodworki11g machinery and man-made 
materials, carving has become largely a leisure activity. However, 
age-old teclmiques are still rmd commercially by skilled earvers in 
restoring b11ildi11gs and fitmit11re a11d also for creating new pieces by 
traditional methods. Woodcarr,ing f/Oes beyo11d the utilitarian and 
offers che carver a means of self-expression tlrat rai~s it to tire le,,t/ 

of art. In carvi11g c A RV ING 
perhaps more 1ha11 

i11 any other kind of woodwork, the ability to execute a fine piece of 
work only comes with practice, though a natural eye for form rs an 
1111do11bted adva111age. Indeed, the shape and complexity of the work 
has 110 limitation other than the 1111ag111a1ion of the carver. Specialized 
c/risels, gor1,1es and other ha11d tools are therefore made to cope wit/, 
tire immense diversity of form. 

• 
r 
~ -

.. ---- ,,. 
-

I I 4 
i i ~ 

, I j 

• 
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Fitting • h:andk 
Mat1yc:a.rving tools 
•~ suppl:tcd -.ilbout 
baodkt 10 you CU 6t a 
manufaQ:ured handle or 
ooe or your own. Drill a 
flnr pilot bok down the 
ceaterolthehandk: 
Set the blade in an 
eo,.ioetr'I vittfined 
wttb-,R}IW1. Taplhe 
baodk: parti111.yoot0 the 
tlD&, lhta twist 11 (rft. 

Rdh the b.andk: and 
n:pc::al 1M procca until 
it iubout ¼io (6mm) 
from the showder of 
I.he blade. Check I.he 
ah,nmmt and tap the 
bandliebome-

Hok! the bl* In ri,e 
Support I.ht shoulder or 
lhe blade OD the p,w,. 

CARVING CHISELS & GOUGES 

Ca.rviag·tooluodlies 
Hard-.-oodssoohu 
bc<cl,, bo.wood o, asb 
are v$Cd for handles. 
You tao buy round 
Mnclles v,1tb bran 
ferrulC$or tndl11onal 
ocu&OM) baodJtS •ilh• 
Otll ferrules. Tbcflatsol 
octagonal handk:s pre­
vent smaU. ttnlJht tools 
rromrotlingofl"lhe 
t,eoch. 

Jln(l:?.mm):,;'o t ,tralgh.tdlhd 
For scneraJ sha.pll1a. cumoa,1 ra1gbt hoes and lirusba ng, 

iln(llmm)Nolsktwdlisel 
For ftnisJunaand uodertuningdeta:ilt 

iin (Jaw) No htrlUshc goo~ 
For fine sbapll'.IS ...,""OrL 

,l.iD(8m1111)No 10s:rralp1 gov,t 
For cu11ingfl:ute1 aDd gcDCBIWp10,. 

---
l,i•{9ma)No 1,cw,-td~t> 
For cuttiq hol109t--s and cul"ffli dcta16 

- lln(9mm) No 11 spoon·btc'IC diliid 
For cuttJD$ and 6rushan,g acute rcct$SCd curves 

!i11(1lm.nl)~ol7spoo,n·hffllC~C 
For shap1.os tiJ)n cut\>~ at1d dtcply reetSSCd •-or\-

jln (,-.) •••fo J9 stnJ.,tit parting rool 
For O\l lhn1ng k'pa.ralc att:as. Jcuenngand detllJI caJ'\i.og 

---- .:..------rti'fl.~.,....--,..,;,H, ....... 
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SHAPES Al\'D SIZES CUITING PROFILES 

Curving chi.st ls and gougu 
art USUAiiy referred toby 
namtandnwnMr. Thenamts 
generally descril>t IM shape 
of the b/ad, and CUiiing edge­
for example. a "s1raigh1 
gouge'' or "sJH)(m..l,ent 
chist-1 . ., HO'M-'e\'h, the profile 
of1hecu11ingedgecan ,·ary 
too. So. too••trcome tM need 

for long tksc,;p1ionsa11d to 
maM identification ea.rier, a 
S)'Stemof numbers was 
adopted In thenWtetnth 
century. indicating tht profile 
of 1hecu11ingedgeas k'e/1 as 
th,shap, of the blade. 

Chisels and gouges ronn the 
majority of carving tools 
and, although the number• 
ing may vary slightJy from 
ooe manufacLUrcr to 
another, it usually starts 
with the straight-bladed 
versionsofthcsetools so 
Nol isahasicchiscl.No2is 
a s.kewchiscl, No3 a shallow 
gouge and soon up10 Nol 1, 
which is a deep gouge. The 
higher the number, the 
deeper the curve or ··sweep," 
as it is called. orlhe gougc·s 
cutting edge. All the sweeps 
are true radius curves exec-pt 
the .. veiner'' (Nol I). which 
has straighter sides. The 
next set ornumbcrs(l2-20) 
represents lhe same sweeps 
but with a curved blade;~ 
next set(21 ,32) the same 
sweeps but with a spoon-
bent blade; and so on~ each 
number representing a 
change in the cross-sect.ion 
shape or the CUiling edge 
combined with the longi­
tudinal shape of the blade. 
Each number is available in 
a rangeof sias, so the width 
o(thecutling edge should~ 
specified in addition 10 the 
idcnti.fic::atioo number when 
ordering. Manufacturers 
who do not foUow the system 
(Nol 2. for example, maybe 
a V-parting tOOl)still usually 
supply a range of shapes c.om­
parable to that shown in the 
chart at right 

Can·iJli tools 
Tbtcbatt (rig)lt)shows the ""de 
ra.n,rof carvin11001, 1va1■ble 
The red squa.rtS ttfu 10 the blade 
shapes IIJU:StBte(f Opposite 

(.11l)[l 

St.tYi 01.1S0. 
r.otcr 

nlll[R 
\ ll\ER 
PARTI\G TOOL 

•~CPARTISC TOOl 
\ ll\l\G TOOL 
\IACA.ROM 
fU rfRO\I 

~ :: 8 II 
< ; 

~ ~ "' 
I 

' l 12 

• 13 
s " 
' 15 

1 " ,< 11 

• 18 .. 19 
II ~ 
39 40 

" ., <S • 

41 

'8 
., s 
51 
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SPECIALIZED TOOLS 

SpttiaHnd tooh 
Special shaped lOols att used 
for iotri¢ate or detailed carviog 
wbcne,-cr a particular tool mal:cs 
lhccut~ or a spcciaJshapeo( 
ait1srcqui.rcd. 

~ 8 J = 8L\0£ S17.f.S A \"AJUIU (I\CH£SAB0\ t M\I 8ELO\\l 
/ = < 
~ ti ~ • ~- • M.llti f.-i,I~ J\I ~ .. I )jjo ,.., 

;:; "' 0:: 2 3 s ' 8.11 I! 1G 
IA ?? 2S 32 38 

II " 
. . . . • • • • . • • • 

22- 62 . • • • . . . . . • • . . ,. l3 63 • . • . . . . . • • • • • 
25 3< .. • • • . • • • I • • • . . • • 
i,; lS 65 • • • • . - • I • I • • • . . • 
2, 36 66 . • • • • • ·-· • • • • . .. Ji .. . . • • • • • • . . • • • • 
29 3H "' • • . . • • -• • • . . • • • 
30 ., • • . . . • • • • • . -. • 
31 10 • • • ·~· • • • • • • 
32 11 . • • • • • . . • • • • 
43 • . . . • • . . . . • .. • • . • . . . . . • . • 

• . . . • . . • . . . . • • • • . 
• • • . 
• • • • . . • • 

" • . • • • . • • 

2 

so 
• . . 
• 
• . . ...... 
• . 

Typkalbla<lesllapos 
I Stni£tu 
2 Curwd 
3 Spooo-ben t 
4 8act 0 beot 
5 Fishtail 
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Ko••-·tw 

11·11 
H1rNood:s 

111-106 
GrilllMll 106,107 

-Carver·, punches ms.kt 
mdeotabOOS 10 tht ,..,,o,t 
and arc used to product 
ms:pCllt'Vlqdctaibor 
toc~leapalt.cmor 
textured clfccU They 
arc made o( steel 11..nd att 
availa.ble in a WKk: r.a.oie 
of dtoontJ'\'e patterns. 

CARVER'S MALLETS AND ADZES 

In addition ro oselec1ion of caner'schi.selsMd gouges. 
woodcarl'ing usrs a m.1mber of general ..,.,oodworkrng t()()IS, 
including ha,uls.0..,.,11, planes. spokeshm-es. rasps andfiles. 
Af uchlne tools such as a power drUI, bOlfd sow at1d chain sa» 
the /arrer for roughing 01Jt larger ••.:t>rk a,~ UMd, too. Th~ 
speciali:ed tools descr~d below also form part of the wood• 
caner's basic ki1. 

Can·cr'smallet 
A mallet is essential for 
dri\'ingchisels and gouges 
wbcncuufog across the 
gta1n or working hard 
woods or large pieces. 
The carver's maJlet has 3 

round head, inade from 
solid or laminated beech or 
lignum vitae, with a turned 
ash or beech handle. The 
round bead oJ]ows 1he 
chisel 10 bestruckfrom 
practically any angle. 
Carver's mallets are made 

in a variety of diameLers, 
from3in(75mm)upto 
6in (I 50mm). and arc 
sometimes specified by 
'A'eight. A medium size and 
weight are adequate for 
most work. A large. heavy 
mallet is tiring to use for any 
length of time. 

Adzes 
Car\c.r·s or sc:ulptor·s adzes 
are shorl single-handed 
versions of the trodition:.ll 
two-banded carpenter's 
adze Both chisel-head and 
gouge-head types arc made 
Adzes arc designed for the 
quick removal of waste 
when roughtng out the 
\\Ork. Toe gouge 1ype ,s 
particularly useful for 
hollo"ing out "ood for 
bowl c:.uv1ng. 

SHARPENING WOODCARVING TOOLS 

Th, sigh, of curling woodshavingsand tM feel and saundof 1h, 
tutting tdge slicing eff or1/tss/y 1hrough 14•()(},t/ au a joy for any 
w,xxkar, 1er. Only razor-sharp k,'()()dcarving 100/swillgfre 1M 
right rtsuhs. whereas dull tools art hard touseandpr<>duce 
pwr results. Rtshar~n yc,ur 100/sdS' you work. and at 1Mfirs1 
sign of a 100/ ratching or rearing 1ht wood,gfre it a ligh1 
honing. either bt hand oron a buffing wheel. tokttp the edge 
keen. 

Sharpening n,w tools 
New carving tools art generally supplied ground bul nol 
honed 10a razor-sharp edge. Be prepared to spend some 
time sharpcningc.arving tools. as they arc honed on both 
sidesofthecuttingedgc and nted careful handling 10 main• 
ta.in the shape. The sharpening stones required are described 
in I.he chapter on hand tools. 

Sharpening a chisel 
The honing angle of a carving chisel. unlike that of an 
ordinary woodworking chisel, is the same as the bevel. The 
point where the bevel meets the full thid:nessofthe blade is 
!mown as the .. heel.·· This is usually honed down to produce 
a rounded surface that will not indent the work. 
Stan with the bevel Oat on the lubricated stone and draw the 

chisel backward, at the same time lowering the handle. then 
push the tool fo~•ard and lift the handle. Repeat this action 
on both sides until the bevel is smooth and "'-ell-rounded and 
a fine burr is produced on the cutting edge 
Remove the burr and polish the bevel to a razor-sharp edge 

by stropping the tool on a dressed leather strop (aYililable 
from carving-tool suppliers). 

liOM tht be'ft'I on bot.II sidics 

Sharptn.ioga ¥-tool 
When you are sharpening 
a V-tool, il is important 
that the pomt where the two 
outside bevels meet is first 
rounded over to follow the 
inside shape. 
Sharpen the bevels on the 

stone as you would a chisel, 
but work the "point" a$ well. 
Tb.is can be done on a bench• 
stone or by working a flat 
slips1one up a.nd down the 
comer whHe rocking the 
stonefromsidc to side. 

Work the inner be\'el with 
a uiangular slip. used in a 
similar way to sharpening a 
gouge. Strop the inner and 
outer bevels to produce a 

-

razor -sharp edge. Hoiw tht poi.11-1 "11.h • s11.p,510M 
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Sharpening a gouge 
Hold the gouge at righ1 
angles to the side of the 
stone. with the bevel 6at on 
the surface.Stroke the tool 
back and forth along the 
stone while rollingn irom 
edge toedg:e. Take care not 
to overrun the edge and 
round over the corners. If 
you introduce a rocking 
motion by lowering and 
lifting the handle. the heel 
of the bevel will also be 
ground 1ntoacurve. 
Hone the in'iidc bevel with 

a suitably shaped slipstone, 
worlc.ing1hes1one with a 
rocking motion to produce a 
rounded bevel. The inner 
bevel is about a quancr to 
one.third the length oithe 
outer bevel. 
Strop theoutSidc bevel 

with a rolling motion. and 
the inside bevel by pulling 
the blade along the edge of 
a folded strop. For wide 
gouges, hold the strop over 
a convenient edge to form 
the appropriatecurve. 

Roll mt' 1:0UJte r rom tdgt co tdtt 

WOODS FOR CARVING 
Wood for furni111remaki11g is com•erted i1110 regular 
sections and then joined 10 etheno moke 1/ir e-
dimensiona srruc,ures. Carving • 
other hand. 
1h01 isgr 

As a general rule, fine•textured straight·gramed woods such 
as basswood andjclutongare easier to work than woods with 
coarse or inltrlocked grain. GeneraUy, because of the1t 
close grain. hardwoods are chosen for carving in preference 
to sof\-wood.s. This makes them easier to work. both with 
and across the grain, without splintering, Somesofo,·oods 
"ith a distinc1 difference in hardness between theearly\\ood 
and latcwood ofLhc growth rings, such as Doug.las fir. can 
be difficult to cut cleanly across the grrun. 
Both 1hecolor and the figure of the wood contribute to the 

quality ofa carving. Choose a wood 1ha1 issympa1hetic to 
the sub,ec-1 matter. for example. select a light-colored 
wood such as basswood fora polar bear, and a dark wood 
such as teak for a brown bear. 
The grain oithe wood can be used to advantage. but ncan 

also spoil your work, For example, stripy woods with a 
pronounced figure can look effective on smooth•surfaced 
forms where t..he lines emphasize the contoured shape; when 
used for portrait carving.. however. the strong lines can 
detract from subtJe features. 

Not all carvings arc intended 10 have a naturaJ finish. If 
you propose 1opaint lhesurracc. you can use a cheaper or 
less attractive wood that is easy to work rather than one that 
has a fine appearance. 

Using dry or 'i\,·et .,.,.ood 
Newly cut or .. green" wood shrinks a.sit dries. as it con1ains 
a h.igh percentage oimoi.sture, aad logs or large sections oi 
wood shrink. unevenly. As a result, t..he wood splits. Use 
well-seasoned wood whenever possible; you can then be 
sure your work will not be ruined by splitting.. However. it 
is not always easy to 6nd seasoned wood for largccarvin~. 
Ji you have acquired a log or two from a recentJyielled tree. 

to facilitate more even drying. roughly convert ii into hal~ 
or quarters, depending on itssiu. 

It is possible to use untreated wood in its green state ra1her 
than wail years for it to dry. but you run the risk of Lhc 
finished article splitting as the wood continue, to shrink. 
Thin-sectioned symmetrically shaped carvings arc less likely 
to spli1. Tb.ickcarvings should be hollowed out. leaving a 
relatively thin wall of wood that will dry out evenly. An 
alternative is to treat the wood with PEG (see rig.ht). To 
guard against splitting, always work wet wood quickly and 
keep it covered with a sealed plastic bag while not being 
worked. 
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Theroo1 
LimeuaJood 
carwandca.o 
to produ« fi.oc 
aDd 1hJ n Mnio 

IJsingPEG 
You can confidently carve 
green wood treated wit.h 
p0l yetbylene glycol (PEG) 
stabilizing agent without 
fearofspli1ting. PEG 1000 
is a water-soluble wax 
material that diffuses into 
the wood's structure. ren­
dering it "shrink-proor· 
in about three 1osix weeks. 
IL is available in kits from 
specialist wood suppliers. 

Ptrtcrlne falcon 
Tht smooth linuhcd 
plumaa-e i3 JJYm 
c:h2.ractcr by the stripy 
fisurcofthe•"'OOd. 
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bii,p, 
WorkNflthn 

c,n,,,., 

120-lll 
211-111 

111 
211.m 

211 

HOLDING THE WORK 

The Mrkbench 
You can work carvings on a 
traditional woodworking 
bencbora speciaJ canrer's 
siand. The choice will depend 
on lhc type of carving you 
propose lo do. 
The be.nch or stand must 

provide a secure and solid 
surface that isoomforrab!e 
1oworkaL Forcarvingin 
the round, ,he base of the 
work should either be about 
4in (IOOmm)belowyour 
elbow or lc,el 'With it. 
With some c:hip-carving 

techniques. 1hecarving i:s 
worked on the seated 
can·er•s lap, Lhecarver's 
hand$ being the only hold­
ingdc,ioe used. Butult:i• 
mately, the best way to hold 
,he work is the way Iha< [cels 
most comf onablc to you. 

For incised and reJief 
caning, a standard wood­
working bench wil1 onen 
give you the best base, as 
you will be able to bear 
down on the work. ll$ large 
work.surface provides good 
support for larger Oat work, 
such as a mirTor frame. and 
various holding devices can 
be fitted 10 the top. 

Ph-oting clainp 
It is useful when carving in 
the round to be able to alter 
the angle of lhe work 
quickly. A special wood· 
carvingclampallows the 
work to beset at virtually 
any angle and securely 
locked in<o position. The 
pivonnghead can be fitted 
with different-sized fa<» 
plates to suit the size of 
the work. 

Holding the work 
Generally, a standard 
woodworking bench vise is 
unsuitable for carving. It 
can serve. however. to bold 
a sash clamp that is in tum 
used to hold the work. This 
arrangement can be used 
successful! y for carving a 
cabriole leg or similarly 
shaped work. 

Eogineer's,ist 
A metalworking vise can be 
employed for woodcarving, 
using usonja~" since 
metaljawswillmark the 
wood unless the work has a 
wa.stearca tbatcan be 
grippedinlhevise. Youwill 
find Iba t a metalworking vise 
designed lO swivel on its 
base is the most versatile. 
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Bench holdfast 
A bench holdf ast is usefttl 
for holding Bat work sec­
urely on the bench. Always 
useasofieoingblock of 
scrap wood bet-n the 
clamp bead and lhe work. 
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Bench dogs and stops 
Tbeseareused to holdJJat 
wort on a bench. This is 
casies1ifyourbench hasan 
end vise wilh which to 
tighten 1hem. If not, apply 
pressure by using folded 
wedges between fixed stops. 
Youcanscrewhlocks to the 
bench on all r our sides ofa 
Oat panel ifit need$ to be 
held moreseeurcly. 

Cane.r·s,ise 
A special carver's vise(or 
11chops") is similar in prin• 
ciple 10 ao engineer's vise 
but is made of wood. Also, 
tbejawsaredceperaod are 
lined Yrilh corlc or leaLher lO 
protect the work. A single 
bench screw ,s used 10 hold 
the vise on the bench. This 
aUows the vise to be swh·eJed 
to any angle. The vise is 
9in (225mm) high and when 
fined to a standard wood­
working bench brings the 
work uptoaoomforcablc 
heigl11. 
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Patlernmaker's list 
Often called a gu nstock vi sc, 
1his has large wood-faced 
jaws that can pwot to hold 
shaped blocks. 

Caner ·s bench scrt"' 
The carver's bench sere" is 

used 10 hold blocks of wood 
fim~> to a carver'sstand or 
bench. lb threaded pom1 is 
scre\l,ed mtothe base of the 
wood. then the shaft is 
passed through a hole 10 the 
ben<:h and clamped "ith a 
large wing nut. 

Ca n·er •s stand 
A carvcr'sstand isa special• 
izcd bench 1hat is idea) 
for \\Orkin,gcarvings in 1bc: 
round, since it aJJoY.'S the 
work 1obec.arvedand 
Ylewed rrom any direcoon. 
A trad11iooal \\oodcn 
stand is constructed with 
three or four heavyspla)ed 
legs tha1 provide a stable 
base. The Chick !Op IS drilled 
to re<:ei,·e a carver's screw 

Can« •.s bfoch S<Tt• 

Sere-"' lb( po!nl inlo lht 
"''ood block us1n1 I.he 
1qua~ hole in tht "'·•ng 
nut to 1um the shaft. 

or other holdingdcvrce, and 
1he bouo,n shelf ormckcan 
be loaded w11h weights for 
additronalstability. ,__,._ 

Cantr's.s1anid 
l.oadbueformore 
s:tabllll)'. 
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SEE ALSO 
IS _,..,. 

MAKING WOOD CARVINGS 
re relie carvin 

HOLDING THE TOOLS 

For both reUl'/ carvmg and ('arving in the roond. the t«hniques 
for working the tools are tht same. Coning isa craft that 
draws upon natural skills. Coordination bttween hand and 
eye, asmse of proportion, the interpretation of materUJIJ and 
texture and a/eel/or natural line all contribute 10 malu a 
jinecar,ing. Holding tM tools properly istMfint step. TM 
way carving ch/Mis and gouges are handled depends on the ty~ 
and size of tltt project. the hardness of the wood and the type 
of cut b,ing motk. 

ParingrulS 
Paring cuts arc made with 
bolb hands on the tool. 
Generally. the handle is 
held in the hand used for 
writing. However, you 
should learn to work the 
tools with either hand, as it 
is often easier to change 
hands rather than tum the 
wood around. 

Assuming you are right· 
handed, bold the handle in 
your right hand with your 
forefinger a.long or in line 
with the blade. T1te end or 
the handle will automatic­
ally ran on thecenterof your 
palm.giving you good 
control. The left hand rests 
on the wood and is U$Cd to 
provide resistance to the 
thrust from the right hand. 
I talso helps suide the blade. 
The amount or resistance 
applied to lhc blade controls 
the speed of the cut. 

Fora heavy cut, place the 
forefinger or your right band 
on 10pofthe blade and grip 
the blade in the fist of your 
left hand (1). For lighter 
cutS, pmch the blade be· 
tween your left forefinger 
and thumb, with the hand 
placed above or below (2). 

When making ,.•ertical 
cu LS, grip the handle in your 
fist ind place your thumb on 
I.he top. Gulde and control 
the blade with the thumb 
and forefinger of the left 
hand. thesidcofwb1cb is 
planted firmJyon the surface 
oftbe work (3). 

Using a uulllet 
When carving with a malk:L, 
assuming you are righl­
handed. the chisel or gouge 
is held in the l<ft haod and 
the right hand is used to 
drive the mallet. 

Grip the lower two-thirds 
of the chisel or gouge handle 
with the 10p face or the blade 
in the same plane as the 
front of your folded hand 
(4). In this way, you can 
change Lhe angle of tbecut 
by rotating your wrist with• 
out changing your grip. 

Use the mallet 10 apply 
short. sharp blows to the 
tool. With practice, you will 
sense the correct angle to set 
th< cutting edge and will be 
able to judge how much 
foroc is needed lOCUl the 
wood away efficiently. 

0 

Rt11ding the grain 
Woodcarving differs from 
other method~of culling 
wood in that the slicing cuts 
are generally made across 
the grain, This is particu• 
larly thccasc when using a 
gouge for roughing out the 
shape. Provided the tool is 
razor•sbarp, a controlled. 
clean cut is p0ssible and the 
relatively deep cut won't 
tear into the wood. which 
can easily happc:n when 
working with I.he grain. 

Invariably. the wood is cut 
from all angles at some point 
in the work. Study the grain 
and make the cuts in the 
direction that is least likely 
to teat the fibers. Tbe 
quality of the cut will be 
your best guide. 

A gouged cut modediag· 
onally across tbc fibers will 
produce a groove that is 
dean--cut on one side and a 
rougher cut on tbcothet, 
where it runs against the 
grain(S). 

Similarly, where the fibers 
run at an angle to the surface 
of the wood, whether a 
smooth or rough cut wi11 
result depends on Lhe 
direction of the cut (6). 

Wild or irregular grain can 
be difficult to work. since il 
follows no particular pat· 
tern. Take only shallow 
cuts. to 1ninimizc learing the 
wood, and keep your lools 
razor•sharp. 
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6 \'a_ry tut lliCt'Otdin& to a:raio 

MAKING STUDY 
DRAWINGS 

Mos1 woodrorvmg ... o,k i.J 
reprtsentational, although 
ofrenstylized rathtr than 
natura/iSfir. Ho...,e,•er. if11 is 
10 r~semble its subjert r-losely. 
a carving mu.ti be well• 
observed-and a stylized 
car,•ing mu.ti look ''right.·• 

To achieve an understand• 
ingof Lhe way something 
looks takes practice and is 
best achieved by making 
drawings. These need not 
be used as subjects in them­
seh·es but will help you to 
see howsurfaccs, tcxtu.res 
and (onns relate in the 
world around. 

With this lrnowledge. you 
.... ;11 find it easier 10 visualize 
bow the shapes should look 
when you come to make a 
carving. Also, by making 
numerous ,;ketChC$. you will 
develop lhcdrawingskills 
that are fundamental to 
setting out a carving in lbc 
first place. 
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RELIEF CARVING 
Relitfrarwrg wn IM play of light and lhade 10_ 
expre.nfyrm. Tlrt• greater tire degree ~lief tire 
morr cmura.uing and dramat1i· arr the elf t'cts. Refjj/ 
rarrnrg_ ma~esa gr>0ali11iiiducrio11 to wo<><Tcarvmg. 
u.i it ,mp/01 <mou of 1h,:,iinm~ t0()/sa11d the ,wrk 
u iiim,•wluii easier 10 ~•,.wiilT:,•. Morr""'iiver, it is -
•·ronumir i11 ,hew!!!,[_ materiaTiiiul the M t>Od cun !!e 
uorh·d on u ,·om·t•ntional bench" 11!rou1 tire aid of_ 
pe_ciuli:ecl holdi11g equ'l!!!!_enl 

S.ctiog ooc lht design 
The finl )lcp1-. 10 male an .M.X11rate full•\17.t v.ort1ng 
Jrawang of your propo-sed cjn,ng Tbcc,:ample used here 11 

.an om.imenul lcucr that 1nr;h.kk'I both rromctnc and 
naturJhstJc form~ h ..-llso mal~ Jn 1nlcrc--.1mg cxcrc1\C. If 
)OU arc working from a reference that H, not Lhc nght ,11e. 
...:..Jc-11 upordov.n U.'.\mgthcgnd method (see nl,ht)or a 
r,ho1ocopym1 machine lh,H can cnlar~ und reduce ·1 ape 
thedo,im lO lhc\\ooJ and. USJ.D8tatbonpapcr. ~ll 
onto 1hc\urf .i« M,1rl lhc dt>pth c,fthc rchef on the edge of 
lhc wood. u.singa marling(l:.tugc\Ct tojin(18mm). 

{ utlini! tho ba<qtound 
Start b)' cuttingarnund the design wnh n parting tool or 
deep gouge \fake the c-ut about i1n (3mm) from the hne. 
t.1k:an1 note o(the gum dmxuon (l). l'ie~,. ttmO\"e the 
"'IIStedowntoaboul ,/6m(2mm)fromthcgroundlinc U\C 
• Nol!or No9goup,about Im Clhmm),.,Jcand,.orl 
J<rOS. che grain (2) 
"Setting in" follow, theroughgroundmiwork U\mga 

thisel. ()f gou,e1,of approprutccun--alu~. tnm thecd~or 
thc:de-i1gn ven,ca.Uy(J), Do not cul too deep or thccu1.;will 
,how aner )OU ha\'C tiruthC'O the ,round area... 

Fma,h the grounding ...,orl. ~,th a "'·1dc ,hallow gouge, soch 
a<a I ,n (25mm) Nol, Chen usea •poon•bcntgougc for lhc 
etnt,r orthe kccer (4) You conather ie.,,c tbe,ubtk tool 
1narks ar lc--·c:I 1he ~urfacc (unher with u chisel. us you prefer 
No"' repeat this prcw..-a!u.rt to k>"'er the ~-el of the Stuer·, 

I.« b) I•• (9mm), i<A\1111 Che foh•sc sc.ndins proud 

Lslng I ,;ctled grid 
Draw ,crtical and honzoa­
c.l gnd hnc1. sai lm 
(6mm) a pan, on a 1rac1ng 
of )OUr design r,rerena, 
Al,odni" a lln(24mm) 
grid on plain papc:r 
follo--1ngthebneso1 )our 
ong,nal design carefully, 
dra~ ,n t~shJpcon the 
larger gr,d, w.,ng the Imes 
of the cwognd, tohdpyou 
dra" nto;caJe lb.a•1ll 
gJ\-C you ,t four- lime~ en· 
Urgffl\C'nl. but ~oucan 
malcpxh (and 1herefo~ 
the scalc)any \Jlc su1l.1ble 
foqou proJO,:-t 

I I{ ....... --_r.: .... ..,,~• l 1'ottp)OII M.9:,... .tnMl't ,- ' 

I 
\ 

J ,,_,,,tkal~of~• ,~-~w,.._w1m,~nn 

\1odtlinst 
1 he folm~e and the Jcucr's f.toccan now be modeled Or.-..... 
1n the border 1 nc-saround thted~ofthc lcucr Cu1a 
\hallo..., V-grOO\-C around the 1ns1de of the borders. Round 
O\-Crlhe moerarca \Ii 1th adu\Cl(5) Youc.lnsmootb 1t "'1th 
•n ID\tned gou,e lh•t lib the cunc, olMN1SC, use sand­
paper but only aflercomplc11ng the mamcan,ina 

R.ough1ngt,ut·· or r,,ugh)) cutun, the ~pe uf the k:~\CS 
nowfoll<'l~'S. Stiln "'Ith a gouge and use a \p00n•bcn1 a,ouge 
for Lighl curve~ 
Set in the bp)oflhc:1.'.uded k-.1\-·e, rorm.tnd smooth 1he 

contoured shapes or 1he lca\·e~ ~•uh long ,weep1ngcub(6}, 
lhcn u~ a poncng tool cocle1ail the:,.;., lJ ndc:n:ut the 
curled leaf U!» toma\.cthcmappe.u thm al the edges 
Add thedecorath·c lines on 1hc kt1crand borders. u.,1nga 

p.anmg 1001 Punch ordnll the s:pol dcu.JI before tut ling the 
broken dccorall\-C: lint,;. 

2i9 
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_suAUO 
H111d$1\1111 ---...,.ii 

CARVING IN THE ROUND 
This IYfH! of "·orA represents II challen e to the __ 
carrer !!:!_;I requ,r,stJJJ~J!P!eciariono aeslhetics 
madduion to w,/1.Jevefiifif!!.aa ts ·11/s. The ,ub}ect 
mall tr can b,, 111Jturalis11c or a stracT:;he conctf!._ 
being J,ciaififl,y the CIJ'!!!'.. and somiiimu by t~ ~ 

S.1ti"1 out !lit Mrlt 
l;or soroe, carving in lbe round 1s a mattcrof selecungand 
JCtb.ng upa block of v.ood 1.od cuttmg into 11. the shape of 
the car\.'lng c,·olvina iiS the v,ood 1,cut av.a) follov.1n1 Jn 
1rnag1naryouthnc lto"'-cver. lhi> can be a bit--Or•auss 
p~~ Unttl)ouarc-anr,pcrit-nccdcaf\"C'f, 1l 1s better lo 
prepare aa accuratcdrav.,1ngand marl guide hneson the 
bloclt before )OU sun.. 
A can-1ngof a clenched haod i1 ,hov.n here aia typtal 

cu.mp le Hands make an intcrc!t\1 ng sub,ect for carving in 
thc:rotJod. You can stud) yourO'AOU)OU \l.Orl and II) 
more complu posei. as you progre~.s. 
Prepare an aclual•\I.Zt' sick and front .... ,...,,of)·our intended 

un,ng A rear vie"-and plan are also helpful \oucan 
base tht drawtopon your own reference photopaphs. 
iJcaTI> tu.en fromfoursicle- Photosrarhrn:rrodua:tbe 
effects of pcrspccu\le, so tho~ parts fanhe5t frorn the 
camera will be ,mailer and youwdl ba\C toadJustany fore• 
,honc-n1ng,n yourdn1'41np U~thtg.nd methodtomlarrc 
tbc image as required 
lism1carbon papa. tran>fttt.M We and fron1\-ie-'4110 

adJacent side, of a block of prepared v.ood th31 wi!IJu>t 
conwn the sh,pc(I) Somc:«1ra mai,nal on the hetght is 
desirable. as ll "-il) p,.e)OU 10methtog to bold 10 a w;c 

Zl\lah ■ '"1nalatb 

witk ■ unds-.• 

natural features oj the" ood. Can·in!fs 1Ju,1 ~ _ 

dt•tpfr undercut ~r /!}!!.cecl, lea~ thin. weak _ 
_'<'cttons. can M.!!!J!tf.!!11 for th,• inner. S'!!!J!.lt __ 
solids/ill]>!!_ are ea.i,e.!1£._e xecut!!!!!<ijj}i,lfT,.hile 
1vuortaer,Tiijiiiig1ourtec1iii[q~ _____ _ 

lrutial <llapiaa 
The bull. oft he v.astc <,ill be c;incd Jv.a). but 1t 1>qu,d.cr to 
u~c11hcra hands.aw or a machine s.awfinH Wuh a handsaw, 
fflllk.c .t 1Cn~ of "ra1ghtcuh do•--n to the c>ulhoc, ¥.or\1ng 
from each face (2). Chop away the "aste ¥.Ith ach.Jsel, le..t"·­
,n,a rough!) ,bapcd Noel w1thsquarecorncn Ahcma• 
U\ely,cutaround tbemarhd prohla...,tth a band sa• Cut 
lhc s.idc "·1cw fir~L. lhen tape or temporarily nail thewtt\le 
olfcut> bock 1n position. u"nJ fin< rwls or brad, (J). Thos 
keeps the block 14uarc and rctruru the hne forcutung the 
froal '-'lC'" \iak.csurc any nails arc driven mto wa.s.tc 
matenalon1) •ndattktptcka.roftheQ,,.cut 
C'u1 around the front-vicwouthne The roughly shaped 

bloc,l,.nowttadyf<>1can1ns lflhcy1'11l beofhclp.dra-.. 
1nothergu1de hncs that ran w1th1n the rougbs.h..tpe 

Rough "1apiec 
W11h the wood held firmly on yourbcnch,,tart to rough ,n 
thc-~pc b) cuttmga¥ia) thc:squareoomcrs. U'lnga,:ougc 
and ma11ct and \lw-Orlmg acrOt.J the sram (◄). 

Usu,11 ,hallow goua•. shape the plane< form<d by 1he 
folded hn,cn Cut into the blocl "here 1ltcfingcn1DOCt the 
palm and the hollo,. of the forefinJ<r and thumb (5) Look 
•• the: ,tupe from all -..de:sa\ ,ou ,._ork 

I Martr.ovhhapt oa .. J11tt•hldel 
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MOUNTING CARVINGS 

Canfngsin the round can be 
conedtt·ith an integral base 
or moum~d on a StpaTore 
one. as appropriate. 

Considertbe shape and siu 
of the base carefully. An 
attractive mounting wiU 
enhance the appearance of 
thec.a.rving. The mount can 
be made from a contrasting 
wood or another material, 
such as marble. Screw the 
base to the carving, or glue 
it using do\\-els. 

This c-.ni:ng or• ~:ier K j»llllrD)' 
poiilld o• • pol) bednJ b.l!ie "f .. JS 

Modeling 
Fonn the knuckle shapes and rounded fing,rs by paring the 
wood with a gouge and chisel. Then refine the shapes of the 
fingers and thumb. aodsct in the details ofLhe finger lines.. 
folds offlesh and fingernails (6). Small chisels and gouges 
will be needed here. The degree to which you smooth the 
shape is a maucr of choice. You can either leave the tool 
marks or smooth the surface using rifflcrs and fine sand­
paper. Finish the wood with a clear sealer and apply a 
wax polish. 

5 Sh:ape dw planes of che-ha.nd 

CHIP CARVING 

CHIP-CARVING TOOLS 

A good chip-carving knife 
has a shar1.stiffblade with a 
it ell-shaped handle 1ha1f,ts 
comforrably in the palm of 
1hehand. 

Chip-carving knives are 
made with various blade 
shapes. It is not necessary 
to have a wide range.as you 
can make most cuts with 
onJy two lypes-thc-cutting 
knife and stab knife. 
The cutting knife usually 

has a straight cutting edge 
and is used for removing 
wood chips, while the stab 
knife has a sharpened 
skewed end that is stat,. 
bed into the wood to make 
short cuts and decorati\'e 
patlt'ms. Thest.abknifc1s 
not used to remove wood. 
Start with lhcse two 

knives and only try other 
types if you find your cut­
ling 1echniquc is not prc:>­
ducing the required clean 
cuts. In addirion 10 the 
knives, you will need a ruler, 
a sharp Grade 8 pencil, a 
pair of compasses and a 
try square for setting out 
your designs. 

Sharpening knives 
Clean, cnsply incised shapes 
arc the essence of good chip 
carving. No matter how 
well you have set out your 
design or followed the line, 
if the cuts arc not sharp. the 
end result is bound to look 
rough so keep your knives 
razor-sharp. 
First. hone thccutt.ing 

knife on a medium-grade 
stone. Hold the kni(e blade 
at right angles to thestooe. 
with the side faoe at an angle 
or not more Lhan IO deg.recs 
to Lhe surface. 
Rub the blade back and 

fonh, keeping 1he full 
leng1h of lhe cutting edge in 
contact wilh lhestone. Tum 
the blade over and treat lhe 

other side the same way. 
Repeat the process on a fine 
stone, then rub the blade 
on a dressed leather strop. 
Sharpen a slllb knife in the 

same way. but hold it at 30 
degrees to lhc s1onc. 
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Honing bladt 
Hold trufc at n,gh1 
al'l,ses to tbr s:t0nt 
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SEE ALSO 
Holdiaf thtwerk 211•277 
Clliti-al1'ffll took 211 

l Mtrk ou.1111idt line: 

Muklngout 
Chip carving is generally based on geometric shapes, 
although free.form chip carving is also done. 

You can set out your design on paper and Lhen transfer it to 
the surface of the work, or mark it out directly. 

Draw ac:curate, fine guide lines, as many of the lines will 
remalll af1.er the carving is completed. These can be removed 
with a pencil eraser. Jfyou try to sand them away, you will 
I05C the crisp edge of your carvmg. 

Hold euutna luiJe 111 eoosu,nc ng.k V tirtkal Q.11 

~svrsvt\V 
/ 

2 Cul «.•·arcl butli..ne 3Sticeoucddp 

4 P\ill bladt out IO~ 5Rt!pUl"'ilh•i-,.ht.llt 

Holding the knh·es 
You can use the cutting knife to cut into the work vertically or 
hold it at an angle to make a sloping cut. A faceted chipcut is 
made by holding the knife at a constant 45 degree: angle. 
There are three basic cuts with the cutting knife. The first 

two are made with a pulling act.ion and the 1hird is pushed 
away from you. Use your Lhumbas a guide 10 steady your 
hand asa fulcrum when making curved cuts. It also gjvcs you 
a means of sensing the depth of your cut 

Hold the stab knife verLicallyand push it in10 Lhe surface 10 
ma.kc shon, straight cuts or wedge.shaped indentations. 

( 
I 

St11b k n1fe Cllt 

MAKING BORDERS 

Borders art a commonfeaturt of chip-car'i'td M-'ork and are 
typ1cally based on equilateral or right•ongle triangles. 

To make an cq uilaleral•triang.le border design. first mark 
out the guide lines (1). Hold the cutting knife on one side 
line, with its point on the apex. Press the p0int straight down 
into tMwood to a depth of about lin(3mm). Pull the knife 
toward you so the point rises out to lhc surface at the marked 
baseline (2). Repeat the cut on lhe Other side. Slice out the 
chipwilh tbc blade held at a shallow angle and following the 
baseline (3). Repeat thisch1pcut to make various border 
pauems. 
To make faceted righH•ngle-triangJe border pauems, first 

mark a series of squares and draw in the diagonals. Hold the 
knife atan angle to the surface. with the point on lhe apex of 
the triangle. Push the blade into th~ wood and pull it alona 
the hneand out to U1e surface (4). Repeat this cut on alter· 
natcsquares. Tum the work around and make tbes.amecut in 
Lhc adjacent squares. but this time pushing the knife away 
from you (5). 
Now reven back to the first cu tung action and cut along the 

baseline (6). remembering to hold the lc.nifc: at the same angle 
so the cuts meet exactly on the center ofthechipcul. 

CUTflNG BORDER LINES 
lncistd lines art t«d I() 

define 1hudgesofborder 
pa11enu. Can•eabordtr 
liMbymaki.ng two cuts t<> 

form a "V." 

Your first cut should slope 
away fro1n tbc:dcsign. Pull 
the blade through the: wood 
and follow the line accur• 
ately by looking Just ahead 
of the blade. Turn the work: 
around and m:.dce a similar 
cut to remove the waste. 
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CHAPTER ELEVEN 

F J.,~ .. !,,~~!:lI,~. Q 
or oil is one of the most pleasurable aspects of wood11•orki11g. Simi­
larly, ti great deal of sa1isfactio11 ca11 be obtai11ed jrM, stat11it1J or 
colori1111 wood. Fi11ishi11,~ also has a praaical p11rpose - to protect the 
wood and keep itfreefro111 marks. You therefore need to consider how 
a piece will be used, as well as how it will look, when selecti11g a 
finish. If, for example, it ,s likely to be si,b;ected to hard wear, 
choose a varnish or lacquer rather tha11 Fre11rh polislt, which is more 
vu/11erable and so berter s,1i1ed lo display items where prorectio11 is 
less l'ital. Another i111port,1111 consideration is 1he texture of the wood. 

For smooth-tex111red hard,uoods, w o o D 
s11ch as malro11a11y a11d 1110111111, 
French polish gives rhe fi11esr finish. Open-gram woods s11ch as oak, 
011 the other ha11d, look better with mt oil or waxfmish thar pe11etrates 
the Jrai11 witl1011t form mg a thick s11iface coating. For 1/ie best results, 
whichever fi11ish yo11 choose, always work in a warm, dea11 a,,d 
well-lit enviro11111ent. 

' 

• 

t 

l 

I 
I 
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PREPARING THE SURFACE 

SEE ALSO 
C,\inttscnper1 111-111 
s.,,;,,, 14J.150 
fh .,.,.ll'CiN 2.11 FILLING HOLES AND CRACKS 

When stlttling wood. }'<JU slwuld re feel p<>0r.qua/ily materials 
e:chlbiting cracb. holes aJtd tkad knou. bid occo.rionolly it 
is neceJSary 1oacup1 a ltss•than•perfect sample. e.s~cially 
k,hen buying wood that is rare or temporarily lnshor1 supply. 
E,ien when you ha,~ chosen carefully. cracksc(llt o~n upat 

- 291 

• Rmio,11'11 p11k:MI 

or,1-
WhmahnnaJOina. 
alwayt~aqy 
~adbesiw rrom the 
surfaceusangadoth 
dampeocd with bot 
water. lfyouktlhesl1Jt 
tet.it $ICl.ls the wood 
aod WlU show as pale 
~ 11\.er stainin,sor­
poli.wna,. U~101bioet 
scraper lO rffllOvt any 
spou of hardened glue 
before ftmshins-

• Sc•llot knoa 
Rcsanous knoCi "ill 
-bleed" throuab paint­
wort, kavingdark 
u.airuoo lhe surface. 
Bcforeyouapplya 
pnmc,. pic.t ofh.oy 
bardeocd resin.. thco 
p1unt I.he knots with two 
C:O..lS of shellac·bticd 
t<tb 

a later stagt and mu.u M dealt with lwfore you apply a finis.It. 

CeOuloo< till« 
Wood putty 
A commercial hole filler is a. stiff paste made to fill small holes 
and cracks before applying a clear or opaque finis.b. 
All.hough fillers are made in a range of colors resembling 
various common species of wood. at best youcao only 
expectaclosematchand the match will hardly ever be 
perfccL However. you can adjust tbc colorofLhe filler with a 
drop of wood stain-but since hole fillers may be water•, 
taoquer• or oil-based, make sure you always u...c;ea similarly 
constituted stain. 

Cellulose filler 
If you are planning ,oapply an opaque paint finish, you can 
fill b1emishes with ordinaryspackleorwat.er putty mixed toa 
stiff paste. 

Shellac sticks 
Sticks of solidified shellac areidcaJ for repairing a crack or 
small knot holes before applying any type of finish. They are 
made in dozens of wood-like colors. 

Wax sticks 
Filling sticks of camauba wa,: mixed with res.ins aod color­
ing ptgments arc used to disguise small worm boles and hair­
line cracks in wood. It is advisable to use them only for 
work that is lO be wax-polished. as most finishes will not 
dry over a wax-fiJled hole. Spec:ial wax crayons are ma.de for 
rctouchingscralches in polis.bed surfaces. 

Using fillers 
Press filler into the blemish 
with a small Oexible blade, 
such asan artist's palette 
knife. ore\'en the tip of a 
chisel. When the filler has set 
hard, sand it Dush with the 
surfaceofthewood. lfthe 
color match is:n't satiS• 
factory. touch in the filler 
with minute quantities of 
artist's oil paint. using a fine 
paintbrush, Lt< the paint 
dry thoroughly before 
applying a surface finish. 

Melting a shtHac stkk 
US:ingthe Lip of a warm 
soldering iron, melt UlC 
shellac, allowing it to drip 
onlO the blemish. Whilethe 
shellac is still son, dip the tip 
of a chisel in water and use it 
to press the shellac into the 
crack or k.nOL When the 
sheUac is oool and hard, 
pare it flush with a chisel 
Ulen sand it with \/'Cry line 
sandpaper. 

~1th shdbc •'i 1h a soklitring Iron 

filling with a wax stick 
Sand the surface of the wood 
a.nd seal it with s.bcUac 
before filling w;,h Wllll. Use 
a wanned knife blade to 
soften the wax and to press 
il into cracks or smalJ holes. 
As the wax hardens, scrape 
1l flush with the k.nife, then 
burnish it w;,h the back of a 
piece of sandpaper. 

RAISING A DENT 

If you aocidcntalJydent a 
workpiece, lay a damp cloth 
over the blemish and apply 
the Lip of a heated soldering 
iron. The heat generateS 
steam. which causes the 
wood fibers to swell locally, 
lining the dented s.ec:tion 
flush with the surrounding 
surface. Allow the wood to 
dry before ~nding. 
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WhenfinUhi11gwood. take 
tht/ollowmg precautions to 
sa/l'guard heaJtJ, and safe,,·. 

• Most or the materials used 
10 firush wood arc flam• 
mable. so store them 1n a 
scp.,uate bu1ld1ng away 
from :your workshop and 
your house 

• Keep finishes and thinners 
locked away from child· 
ren. lrachilds.hould 
S\1.-·allol,\,'any,do nol 
attempt to make 1bech1ld 
vocrut bu1 seek: medfoal 
ad\'ice immediately. 

• Oily rags are a fire nsk. 
They should be opened flat 
and allowed to dry out­
doors before you throw 
lhemaway. 

e lnstalla firecx11ngu1sbcr. 
• Don ·1 smok.c "lulc apply• 

mg finishes. 
e lnhahngsolvent fomescan 

be \Cry unpleasant, 1fnot 
actuall~ harmful. Follow 
manufacturers' instruc­
tions with regard to toxic­
ity, and wear a face mask 
or respirator 1f you e~pen­
enceany discomfort. 

• Prov1deadequa1even­
tiJauonand don't spray 
finishes unJe:,s you have 
proper exhaust faciliti~ 

• Wear protecti\·cg)O\-eS 
when applyi11g wood stain.s 

• Wear barnercream to 
protect your hands, and 
use a skmclcanscr to rc­
mo,.e paint or other finishes 
before washing With soap 
and bot water. Do not use 
paint thmners to clean your 
b,-mds. 

e lfyouspl;.-bhafin1shm 
youre)eS. flush them with 
water and consult the 
warning label for further 
ac.tion. 
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SANDING WOOD 

Pov,,rr tandt•rt u/~,c• a w.oodtr.orluro/thlclw>reo/ JMOOlh,"t 
largt' flat arr"-t-but/or ~Jt-qual;,1 -..o,-k.111~ tM ... oodal 
/eQJ1 one fino/ hght J011ding by hand 

Abn>h e p•pm 
A vancly of abrasive matcri.ils glued to pJ.per batkmgsheets 
ore u,cd 10 smooth "ood and hardened ,urf= fin <hes All 
these abra~J\~ are lnown coUectJ\cly as ~ndpaper, though 
this 1erm "'" orig,n•lly wed to dc.1.:ribe gluspaper on]) 

Gla.JJpaper I\ pale )'Cllow 1n color It weaB quickly and. 
although not rull) ,unable for fine wood-.orlc. I) a c-hc.ap 
opuon for ~dmg '°'No ood~ I 111 also k.no,..,--n u 1'1ntp.1pcr. 

GarMt ~, 1s ma.de rrom a redch,h-bro--n natural 
miDc:nl thllt form, hard parucles "tth ;harp cutting edge\ 
Gamel paper ,s a aood-quahty abN\1ve both for '()flwoo<h 
and hord,.ood, 

Alununum-o,ltk pafN'r is C\o-CD harder than a:•rncl p.tpcr 
It is produced ID sldndard·'17t ~hccb for hand,.orl and it 

also uled 1A.tdd} Man abta\.l\C for rower tools Aiummum­
ox1dc papers att available ,n different colon. Th,~ type of 
abru1••c ise,.pcciall)' Jood (or sancbngdtnK hard>A·oods 

Sillc,m-c-arbttlt' pafJfr \'3flC) irom dark gray lO blade. It i1 

made from a <ynth<t,c ma1tn•l and 1> used mainly for liai>h­
mg mctah or. -.nh v. atcr u a lubncant, ior smoothing 
paintwork between coats. Often referred 10 as "1,1,ct-or-dr) 
paptr. ·• 1t is u\ied ,.,thout a lubricant ior~ng bardv.<>ods 
A pale-gn,y <il,con-carbidc paper dusted .,1th z,nc-oxide 
powder that llCU u II dry lubricant 1s pttfcrablc ror rubbing 
do-.n rren<h pollSh. ,.tu.;h "'oold be spotled by uung """ 
as a lubncant 

GrlldlJli <andp,1ptt 
S..ndpapers ore graded 
accordin, to abra<"c­
paruclc, 7% and arc roughly 
dass.ified as having very 
coarst.co.arsc. mednun. 
fine or W) line: gnt- They 
arc also eradcd by number 
ft)l)lcall) from 600 to40or. 
u .. mg another \)\tern. from 
q O 10 I) the higher the 
number. the: finer the ,nt 
\;se prosrcs;.i,ely ftn,r gnts, 
\0 lbat each grade remo\es 
th< ""'"'hes left b\ th< 
pre\.-10u~ paper As a guide, 
coarse to fine grades arc 
wit.a.bk for general w,orl 
and ,er) fi~ grades ior 
cutting ~ck surface 6m\hiM 

In add1uon.. the:~ att 
dosed--coat or opcn-cQ11 
l)l)CS of .and paper Clo,,d­
coat papers ha" paruclc, 
grouped doscly together for 
fa~t sanding. \lihereasopcn­
coat abru.\c:s ha,c b.r,r 
pps bet.,ttn th< pan1cles. 
.,hicbclog less TCJdily, and 
so ilR: better ior r~mou" 
,oftwoods 

',u,!p,1ptt v-s 
Vcr}'CNrsc 40 

60 

('oan;c- ~o 0 
100 2,0 

Medium 120 J/0 
ISO 40 
180 5.0 

fmc 2~0 60 
240 'O 
~~o x.o 

Very line l:?O 
360 

90 

400 
500 
600 

s-tmc by band 
Tear shtttS of \,Ind paper 
into con,·en1ent stnp, over 
tbccdge of a bench.\\ rapd 
strip oround a cork Yndin,g 
bloc::k ind use ,t to smooth 
a flat v.orkp1~~. al"'"a)·S 
""orking ~ith the grain (I) 
Tak.cure 00110 roW\d o,"'er 
sharp romcr1 ,nad\.cncntly 
when you approach an edge 

but 1r )OU '4.t,Dl 10 rcmo,e 
the arm (the 3oh'1rp "line" 
where two suriaccs mttt). 
sand• chamfer debberatd). 
using the ,ame block (2), 
Wrap wndpaper around a 
,baped blocl .... n ) <>U att 
.. ndina molding:, (J), 
Lay •,idesanding blocks 

and u,e )Our hngcrurn to 
apply pressure to sandpaper 
14hen ,moothmg cuncd 
~urface. or for ,ery bght 
sand1n1(4). When sand• 
paper becolll<' clogged ,.,th 
~ood duSl, us, It against 
che wor~bench to clear the 
abra\l\-C partJcles. 
Y.'hen th< surface appean 

10 be :a smoo1h as possible. 
m orckr to raJ~ the gram. 
dampen the"ood "1th a 
wet rag and leave it to dry. 
A final bght \JndJn& ,.111 
then ttmo,·c the fine flbcn. 
lcav1na a perfect fin,,h 
Fin.II>. rcmo,~ the "ood 
dust "'"b a doth dampe...i 
with mmcral sparits. or use a 
eommcrtial '"uck raf" (a 
cloth 1mprqn11cd ~llh 
resin). 

Sandine end ;rain 
Rub your finacr aloni the 
,urfoce or end gram before 
sanchna It will feel rouaher 
m one d1rccuon and rt:la· 
u,~h ,moolh 1n another 
Sand 1n the ,moother du-ec­
lion for a superior fu1111.h. 

1 RfflMl""'l Ill •rrb: 

JS ..... •-

·---­
Wnp lhccll of And· 
paptt ID pl.ubc to kccp 
...,.dry--b<q 
stOfflt 

.u,-...,.-f',-prn 
1 Gla.\$J)aper 
1 G•nxt paper 
l A· naau.m ,,udt para 
4 S1hc:~rb.ck paper 
S ScM-lubricaun, --
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1---Flll_J:IG rnE_G_R-\L\'____,j BLEACHING AND STAINING 
A/1,••, fill tlw por« • of 
COOTJ('•l,XIUUd Opl'n-gr(J,n 

•-4 nKh"' nw/,,,gllll) 
"a/nut, oak andosh wilha 
iramfilln l>,fo,, upp/••"11 a 
KIO$.JJ finuh If}'"' om,uhu 
procus. a JRlltd. Wlt'h~n 

Jmuh MIi r~.n1lt 

The bnt mc1hod ,. to •ppl) 
suett-.:.\lve coats orvamu,b, 
rubbtr,J do~n t.n hc1wtto 
unul ,he pores are filled. 
C'olor-mai.:hingo(filkr 10 
"'ood ,. tbtn not needed 
J IO\o\t\cr. th11is a laborious 
~1. so most •ood­
workcrs prcrcr to use a com 
mcmal JRIO fill<, <Old as a 
thin p.,ne colored to mdtch 
a \-a.JlC'l\ o(,ood, ~ 
• filler ,i,ghtly darlcr 1han 
)Our "ood. Wnct: filler dncs 
to a 11&,bter tone and )OU can 
aJwa)', adju,, its color by 
addlns • compaul>le ,.ood 
stain to the paue 

Rub the tiller 0010 tbt 
wood w,lh c1rcu1ar strokes.. 
usang a coanc do-lh to rc­
mo,·e any excess filler, and 
kt it h.uden 0,-ermgb.1 ht­
fore 5.lnding 'ffl hghtl) 
""Ith I flne-ara(le paper 111 
thcd,rtct1on oftbt gra,n 

.im .. .,.-..-oo,1 
Ir you fill 1hc wood after 
m,rung. the dried filler can 
onl) he sanded \Cl) lighll) 
or )'OU "'ill change ,ts color 

and 1f)OU ,1.a1n after ftll• 
ing. uneven absorpuon inay 
~~ult 1n patdlina ... ~ 
SJ fest way 1, to sc.il the 
swncd wood ~ilh • coal of 
the intended clear fi..ohh, 
tht:n oner it 11 dry. fiU tht 
sram. This~•>· dx sealer 
coat will prolcc:L the color 
"hen you sand the filler 

l ~ sandi"I sultr 
In plaoe or grn,n fillcT, u,e 
• COlllffl<rcial sanding ocalcr 
v..ht-n prcpanng fine .. tc.,. 
lured woocl) or man.made 
boo.n!, for fin,slu°' Bru-h 
the scaler on and ~nd H 
"h<n dry .. 11h I finc-vad< 
p,,per Seal np,n and rub 
d<Nn the dried surface -.,th 
00001!)'11(1< (e.tra-fine) 
~tttl ~ool. Some varnishes 
may not adhc:re Ullr 

factonly whtn apphcd o>er 
>Ondina <eal<r 

In mos/ case.r. a ~ixxJ,.,or/.:rr ~ill al!J!.!l. a tl,ar finish 
d,r,ctfr to a $anded" orkp£"cZbut oaasilliiiilfr it 
"'"f be nece.1sary lo blt·'!E_!ltscofiiied "°"'' fture 
}!'>lwimg or ,am,s/iim: Com·,ru/v. mu mi11 t wani 
w enha11ce 1hecolor oJ an u11usut1//yd11/l pwc~ -
" ood" uh a l!E!i._1 coal orta,n or use uain 10 b/1·nil 

£!!orly matche<!.!E_mEk_s o 1/,e .1ttme 1pecir.i~ oiiil. 

BLEACHING WOOD 

1'ko•patl co,,,m1ernul WOO</ bl,o, h~J umol'r the ci,Jor fr,,m 
•ooJ b) ,lwmh .JJ OC: lion Hunni flf>plkd 1N Nt0tlt ,u..~Jf. 
ir i.r n,crnary to us, a neutrali;rr ro arr4•n th•· p,u.. ,ss. \or 
all w.oo,d.i l:Jt(J(lt JV<, rJ.Sj~lh C'-:mn" or ro~-..·o,aJJor 
,:camp/,, ti<> Mt r~rc1nd farorahl) 10 Mraeh . .,. h .. ,.-.z., auk 
OI' ltvch tf'act t\('/1. ◄l•·o.l, ,n, a ,umplr of 1/t(, 'Kood bc-/f>rt 
a11,-mp11nx to Nrtrlt )ow "-nrl.p1tra. H 'ood N.-odt u a p,01,111 
d1rmical fb follow 1/w rnWtu/Of 1urtr'\ rteonunt:mlatUJn\ 
,uth <:arr U-Nr protr<tO'i' 6lor,s. ir,ulu. ttld dothrs a,,J an 
apron K/u:nevn )'OU handlr 1hecht!mirah. 

Apply an C\.-Cncoal of blcJch to the "'ood, u~rngadcan 
"halt rag or an old bnide or n)loo brush. Kttp chcckm11, 
on the ~a~tion for up to 20 rrunutes and, a~'°°" .tS the 
reqwrcd tone i~ ach,cved, wash the surface w1th the 
neutraltD:r Anc-r about four hours. •.1,h the "'ood apm 
,.1th clean watcr. lca\o'C it 10 dry and then s.itnd it ,mooth 

\\oo4piiffil 
JC -lored IIUlla·hued 
,u, : 00 !ISi pk 
? Waloul 11o,llcr•NK<I 
tt.u111oabrm 

286 4 
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WOOD STAINS 

Wood mus, b, p,rfwly 
dean, greas,-fre, and sOMJ!d 
smooth in the direction of the 
grain b,fore )""' apply wood 
stain After usmg a JX}Wtred 
orbital .sander. sand by hand 
to remO\'e the SM,ir/s of fine 
cross-grain scrauhes le/1 on 
1he wO(H/. UnlelS you wet the 
.,_,ooJjirst wrd.sand it smooth, 
a wacer-ba.sed .stain K'ill ralse 
the grain. /ea,•ing a rough 
sur/act after it dries. 

TYPES OF STAIN 

Ready-mjxed wood st.a.in~ 
are available in an enonnous 
range of colors from mosl 
paint or hardware stores. but 
dry. powdered pigments thal 
you have to mix for yourself 
usually have LO be bought 
from a speciaJist supplier. 
Ready-mixed stains arc very 
convenient, but many pro-, 
fessionals recognize the 
advantages of being able to 
mix. lhe exact colors they 
want using dry pig.menlS. 

Water-based Slain 
Water-based stains flow and 
penetrate well and, because 
they are relatively slow to 
dry, it is easy to get an even 
distnbution of color. You 
can even shade wa1er stains 
when lhey are on the wood, 
usjng a damp rag to rtmove 
color. Once it is dry, any 
wood finish may be applied 
over a water stain. You can 
buy ready.mixed Stain or 
dry. water-soluble aniJine 
powder. To make your 
stain. mix about loz(30g) 
oft.he powder in I quan 
(I lilre) ofwann water. 
Let 1he st.a.in cool before 
applying it. 

AJrohol•based Slain 
Alcohol•bascd stains arc not 
popular with amateur wood­
workers because. being 
dissolved in 1nethyla1ed 
alcohol, they dry very fast 
and skillful apphcatton is 
reqmred to avoid overlaps 
and hard edges sho'""ring 
whell the stain dries. For this 
reason, akohoH)ased stains 
arc oncn sprayed on. Tbjs 
type ofstam W1IJ not raise 
the grain of the wood. Buy 
tt rcady,nuxed or in powder 
form to be mixed with 
alcohol, using the same pro• 

portions recommended for a 
water stain. Adding a little 
shellac (French polish) 
makes it easier LO brush on 
alcohol Slain and helps bind 
thep1gmem. 
An alcohol•bascd stain 

may "bleed" through a sub­
sequent coat of French 
polish or brushc<l-on cellu­
lose lacquer, but a sprayed 
lacquer finish will not be 
affected in the same way. 

Oil·based srain 
Oil-based stains t\'aporate 
reasonably quickly. but 
lhere is usually plenty of 
time to achieve a salisfactory 
result. Th~ stains, based 
on mineral spirits and oil• 
based solvent naptha, will 
not raise the grain. Oil-based 
stains wiU be red1s.solved by 
the solvent content of poly• 
urclhanc varnish and wax 
poUsb SeaJ the stajned sur­
face with one coat of shellac 
sanding sealer before apply­
ing varnish and two coats 
before applying wax. Oil 
stains arc onJy available 
ready-mixed 

APPLYING 
WOOD STAIN 

You can apply stain to a 
flat area of wood with a 
good-quality paintbrush or 
a paint pad. Spread the stain 
liberally and evenly; work 
with the grain and blend 
wet edges as quickly as 
possible. As soon as you 
ha\'C applied a coat of water 
stain. wipe the wet surface 
with a sofl. dry cloth 10 dis­
tribute the color evenly and 
absorb excess stain. 
You may prefer to apply 

stain with a ball of clean rag 
- especially if you have to 
color a vertical panel. 
since tt is eas,er to control 
runs. Using a rag is also the 
only really prnctical way to 
stain turned c.omponenlS. 
Wearing protective gloves. 
saturate the rag in stain, 
then squeca it out to avoid 
dripping spots of color on 
the wood. Drips and run~ 
may show through the 
finished coat of stain unless 
you can blend them before 
lheybcgin Lodry. 

MAJ<JNG A TEST STRIP 

Each .specte.r of w<X>d 
absorbs s1ain diffuen1ly. 
affecting the color of th, 
stain as it dries. Tht type of 
finish you use to o,-erlar tht 
s,ain also ha.s an effecr on its 
color and tone. 

Before you stain a work• 
piece. make a test slrip, 
usrn_g a scrap of the same 
wood. Paint the lest strip 
with one coat of stain and 
aJlow it LO dry; then paint 
the strip with a second c.oat, 
but lea,·e a small section of 
the first application exposed 
for comparison. Two coats 
of stain are normally suffi• 
cient, but for the purposes 
of lhc test make three or even 
four applicaLions and leave 
them to dry thoroughly. 
Pamt a band of dear finish 
along one half of the test 
strip to see how it affects 
each coat of stain. 

FUMING WOOD 

Exposure to ammonia fumes 
chemically colors woods 
that contain tannic acid. 
Oak - the most popular 
wood for fuming turns a 
golden honey c.olor to a 
medium~rk brown. 
depending on 1he lenglh of 
cxp0surc. Mahogany, 
chestnut and walnut can also 
be colored with ammonia. 
You can obtain a strong 

ammonia solution (27 to 30 
percent) from a retail 
pharmacy or chemical• 
supply house. Alternalivcly. 
you can use ordinary 
household ammonia. though 
expect the process to be 
slower. Ammonia irritates 
the eyes, nose and throat -
so build a fume cupboard 
either outside or in a well• 
ventilated room and wear 
goggles plus a face mask or 
respirator when handling 
the chemical. 

Making a rume cupboard 
To construel. a makeshift 
fume cupboard. make a 
scrap-wood framework LO 
enclose the workpiooe. then 
drape the frame with black 
plastic sheeting to create an 
airught tent. Seal all seams 
and joints with duel tape. 
Don·, use transparent 
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plas1ic, as daylight can affect 
the color change. 
Place SC\'cral saucers con• 

taining ammonia solution 
inside the tent along with 
lhc workpiece. Do not 
include metal hardware or 
exposed screws, since they 
will stain the wood. 
Leave the teal sealed for 

about 24 hours lO obtain a 
mc<lium-dark color. Check 
from time to Lime if you want 
a lighter tone. E\'en when 
you remo..,·e the workpiece, 
the reaction will continue 
for a while and the wood 
will darken still further. 

S(CQ\11 AlfUCATllli 
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SEtALSO 
Saftr,iips 2111 
AbrlSl'ltP!P!!! 
Woo4ftlia 
Wun 294 

FRENCH POLISH 

F~polbhts 
I Unlinisbrd mahogany 
lMahop,>yfiMl>cd 
"'ith button abdlac 
J Mahogany finubod 
•itb garnet sbcllk 
4 While abe:UK OD 
maple 

TYPES OF SHELLAC 

"Orange'' and ''while'' liquid 
shellacs au wukly ovailablt 
commercially. or you can 
mtJkt your own bltnib by 
dusoMng dTy shellac /fakes 
in mt1hylattd akohol. Once 
mix,d, liquid shellac has a 
/im11ed shtlflift, a/1tr .-hich 
it will n.01 dry hard. 

Blond sbeUac 
This is the highest grade of 
shellac ftakes. ranging from 
super-blond, the tightest in 
color, to various grades 
known as "1cmon." 

Button and garoet shellac 
Button-lac was once shellac 
sold in the form of discs or 
··buttons,·· but these have 
not been available for years. 
Now the term i$ used to 
describe a less-refined grade 
of shellac flake that is darker 
1n color than lhe blond and 
lemon varieties. Gamet is a 
rich red-brown in color. 

Orange shellac 
Commercial liquid shellac 
suited to most wood finish• 
ing purposes, with a longer 
shelf li(c than commercial 
"white" shellac. It is usually 
sold in 31b cut. or three 
pounds of dry shellac mixed 
w;,h one gallon of alcohol 
by the manufacturer. This 
is a good rough guideline for 
mixing dry shellacs as well. 

Wbit .. beU•c 
Bleached "white" shellac 
has a short shelf life in dry 
fonn, and 1s therefore always 
sold premixed. llS liquid 
shc:lflife is short. It is suit­
able for use on marquetry or 
other low-wear applications. 
especiaUy over light-colored 
woods. 

Oewaxed shellac 
Natural shellaccontams 
waxes that very slightly dull 
the appearance of the film. 
but also make it more 
Oex.iblc. To achieve finishes 
oflhe higbcst gloss and 
hardness. manufacturers 
remove lhe wax. 

Colored >bellacs 
Shellacs can be tinted with 
alcohol-soluble dyes. A 
green color can be used to 
"tone down" raw-red 
mahogany; a red-brown 
w;u enrich dull-brown wood. 
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BRUSHING SHELLAC 

Traditional fren(b polish· 
ing demands skill and 
practice before you can 
achieve perfect results. 
Consequently. many wood• 
workers prefer to brush 
slightly thinned shellac onto 
the wood then rub down 
between coats rather than 
apply the polish in the tradi­
tional manner. 
The technique for brushing 

shellac is easy to master. Use 
a soft brush to apply an even 
coat. then after 15 to 20 
minulCS, rub down lightly 
with self-lubricating silicon­
carbide paper and apply a 
second coat. Having applied 
a third coat in the same way, 
rub it down w;th 0000 steel 
wool dipped in wax polish, 
then afler five minutes, 
burnish wi&h a soft cloth. 

A,,.,)''°11 •-t,. "'-h polbl, 
Use a sofi brush ,o apply an even 
~ t or shellac 10 lhe surfact. 

Rllbbiltg cio,m with steel wool 
Rub the final coat li,gbdy i.n the 
c:brec:ti,on of the grair'l. 
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TRADITIONAL 
FRENCH POLISHING 
Trad11ionally, French poli$1, 
u applied. thin lay,r upon 
layer, using a boll of (Ollon 
wrapped in a whitt linen rag 
1omake a s()fi pad known asa 
"rubber.·• 

Making • rubber 
Upholsleter's skin wadding 
is the best material for mak­
ing a rubber, but orchnary 
cotton w1 II do almost as 
well. Take a handful of ,he 
material. squeeze it roughly 
egg-shaped and place it in the 
center of a 9 to 12in (225 to 
300mm) square oflinen (I). 
Fold the fabric over the 
cotton (2). then turn in the 
edges (3), gathering the loose 
material in the palm of your 
hand (4). Smooth out any 
v.Tinkicsacros.s the sole oft be 
pad. 

1 Place ball of ~.-.ddmc o• a 
squ.a,e or llnen 

?F'oldooeC'illmtf 

lTamltattwtdgts 

4 Hold In me palm ol )OOr h.a.nd 

Charging a rubber 
Unfold the linen square, then, holding the rubber in the 
palm of your band, pour shellac polish onto the pad until it is 
fully charged bu1 not absolutely sa1urated. Fold the rubber 
again, as described left, and press it against a scrap board to 
squeeze out the polish and distribute it evenly across the sole. 
Use your fingertip 1oapply a drop or linseed oil 10 the sole 10 
act as a lubricant. 

Applying the poUsh 
To apply French polish 10 a Hal surface, first make over­
lapping circular strokes with the rubber, gradually covering 
lhe whole panel with shellac (I). Then go over the surface 
again, this time using figure-eigh1 s1,okes (2). Varying 
the stroke ens.urcs an even coverage. Finish with straight 
overlapping strokes parallel 10 the grain (3). 

Very littk pressure is required with a ireshly charged 
rubber. but graduaJly incrcast the pressure as the work 
prooeeds. Always keep the rubber on the move. swce:prng H 
on and off the surface at the beginning and end of each com• 
plete coverage. If you stop with the rubber in contact with 
the work. it wiH stick and scar the polish, in which case you 
must let it harden thoroughly before rubbing it down with 
very fine self-lubricating silicon-carbide paper. Recharge 
your rubber with polish as necessary and add another S:pOt 
ortinsecd oil when the rubber starts to drag. 
Assuming the first application is free from blemishes, leave 

it to dry for about half an hour, then repeat the process. 
BuiJd up four or five coats in this way, then leave the sheUac 
lO harden overnight. Keep your rubber in a screw-lop gJass 
jar while you allow the polish to dry. 
The next day. sand out any runs, dust panicles or rubber 

marks with s.Hicon-carbidc paper before applying another 
four to fi\'ccoats of polish. Judge for yourself when you have 
built up a protective body of polish with the required depth 
of color. but 10 to 20 ooats will be sufficient. 

Polishing moldings and canfags 
Panels witb large shallow moldings can be polished with a 
rubber, bu1 use a soft brush 10 apply slightly !binned shellac 
to deep moldinJS or carvings. A squirrel-hair brush from a 
specialist supplier is ideal. but you can make do witb an 
ordinary good-quality painlbru.sh. Apply the polish rela­
tively quickly and evenly. but not too quickly or it will run. 
When the shellac has hardened, spirit off with a rubber as 
described below, but only bumil;.h lightly or you will remove 
too much polish from 1he high points. 

Spiriting-oft' 
The linseed-oil lubricant leaves streaks in the surface of the 
polish. Remove the streaks and burnish the polish to a gloss 
finish using a rubber practicaJJy empty of shellac: but with a 
few drops of methylated alcohol on the sole. Apply 1be 
rubber to the polished surface using sltaight parallel strokes 
only.gliding on and off the panel at the beginning and end of 
each stroke. Recharge with more methylated alcohol as soon 
as the rubber begins to drag. Leave the work for a couple of 
minutes 10 see if the streaking disappears. If it doesn't.. spirit 
off again until you have achieved the required finish. After 
half an hour. bumis.h the surface with a dry. soft rag, then 
leave Lhe work for at least a week to harden completely. 

Creeling a satin finish 
If you don't care for a high-gloss finish, maue the fully 
hardened surface by rubbing i1 lightly "''ha ball ofOOOO 
steel wool dipped in soft wax polish. Use straight, parallel, 
overlapping strokes unul the surface is dulled evenly. then 
burnish it to an auracti,,c satin sheen with a soft cloth, 
adding a littJc more wax polish if necessary. 
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U.!HINISHBI W000 

LACQUER, VARNISH AND PAINT 

NitroceUuJose lacquer 
This has been a popular 
industrial wood finish for 
decades, primarily because 
it dries extremely quickly. 
There arc special brushing 
varieties, but lacquer nor­
mally has to be sprayed oo 
to achie\'C the desired resuJL. 
Lacquer dries by solvent 
evaporation, leavmg a 
surface layer thaL is partly 
redissolved by the next 
application - a process that 
eventually results in one 
integral coat ofla-cquer. 
NiLrocellulosc lacquer is 

practically water-clear and 
will hardly change Lhe color 
oftbe wood to which it 
is applied. It fonns a bard 
finish that is resistant to 
heat and moisture. 

l ...... 

Catalyzed lacquers 
A catalyzed lacquer cures by 
chemical action- the lacquer 
won't set without the intro­
duction of a hardener. With 
precatalyzed lacquers. the 
catalyst and lacquer are 
mixed by the manufacturer, 
allhough selling does aol 
occur unlil the finish is 
exposed to air. An acid­
catalyzed lacquer is supplied 
as two separate components 
for the woodworker to mix 
just before applying it to the 
work. C.lalyzed lacquers 
are "ery transparent they 
are also exceptionalJy hard­
w-caring and stain-resistant. 
llolh gloss and malle 
lacquers are available, and 
you can buy opaque black 
and wb.ite acid-catalyzed 
lacquers as well as the more 
familiar clear variety. All 
catalyzed lacquer> can be 
diluted with special thinners 
for spraying and some arc 
formulated for brushing on. 
Most are extremely toxic. 

2 

a ro riote solvents. ti re-
cautions or use. M,~o~s~t.l:'.!!~~"..!:.!.:.!.':1,/..~ 
lacquers or varnishes w men ts. 

Varnishes 
Synthetic resins such as 
polyurethane are used to 
make modern wood var­
nishes that are heat-resistant, 
waterproof and extremely 
hard-wearing. AILhough 
most varnishes can be used 
straight from the can. some 
are supplied with a catalyst 
Lhal is added just before the 
varnish is applied. These 
two-part varnishes are so 
resistant to abrasion that 
they are used for finishing 
wooden floors, but they 
have a relati\'ely short pot 
life and adhesion between 
coats is not always satis. 
factory. They also give off 
unpleasant fumes. 

Exterior.grade varnishes 
arc made to be weaLhcr­
resistant and "yacht 
varnish," which will with­
stand exposure to salt water, 
is especlally suitable for 
coastal climates. 
There are clear varnishes 

that dry to a matte. satin or 
gJoss finish, and tinted var­
nishes are available for 
coloring wood. As a tinted 
varnish does not peoeLrate 
the wood like a true stain. 
there is always the possibility 
of color loss due to localized 
wear. As a safeguard. apply 
one or two additional coaLS 
of clear varnish to preserve 
the color. Tinted varnish is 
useful for adjusting the 
color of a workpiece that has 
already been varnished. You 
c:ao apply varnish with a 
paintbrush or dilute it with 
thinner for spraying. 

Paint 
Solvent-based paints for 
wood are made from solid 
pigmcntS suspended ma 
synthetic resin, such as 
alkyd. vinyl. acrylic, urea 
or polyurethane. llllXed wnh 
oil. Certain additives aJter 
Lhe quality ofLbe paiat to 
make it glossy. matte. satin. 
fast•drying and so on. Most 
solvent•based paints ha, 1c a 
liquid consistency, but you 
can also buy thixotropic 
(nondrip) paints that are 
jelly-like in the can and flow 
only when agitated by brush• 
ing them on10 a surface. 

Paints with specific proper• 
ties arc used in sequence to 
buikl up a hard-wearing 
protective coating,. A primer 
is used first. to seal the bare 
wood and prevent absorp­
tion of subsequent coatS. It 
is followed by one or two 
applications of a heavily 
pigmented undercoat to 
obliterate the primer and 
build up a body of paiat. 
The final top coat provides a 
wipe-clean surface of the 
required color and texture. 
Opaque paints are intended 

for finishing cheap hardwood 
as well as sof\wood and 
man-made boards. Resin• 
ba.sed paints can be applied 
by brush, and all but lh1xo­
Lropic paints can be sprayed. 
Water-based paints will raise 
the grain if used 10 finish 
wood. 

CLEAN~G PAIJ'iTBRUSHES 

When you have finished work, brush out excess paint. var­
nish or lacquer on nc:wspaper in order to clean the bristles. 
Flex the brush in the finish-ma.ker•s recommended thinner 
(mineral spirits for most paints and varnishes). then wash 
the dirty thinner from the bristles with bot soapy water and 
rinse thein. Shape the bristles with your fingers while they 
arc still wet. When dry. wrap the bristles in sofl paper and 
slip an elasLic band around the ferrule of the brush to 
~urc the wrapping. 

TOP COAT 290 
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APPLYING FINISHES BY BRUSH 

Spra)'ing produces 1he mosl proftssiona/./ookfngfinish, but it 
istxpen.si~ to build and equip a spray booth thOI complies with 
hea/1h Olld safel)' rtrommRnda1ions. Consequen1/y, applying 
dtar ftnishe1 and paints with a brush is 1he only viable option 
for many amareur v.·<>O<h,.-orkers. lloM:·e,~r. pu:n•;ded you ust 
.. .-el/-mamlained, good•qualily bf'UJMJ and exercise care a,1d 
patitnre. you can ac-hit•·t more than satisfactory resulu 
employing ordinary workshop focilitits. Bu)' a range of 
brwh,s- say l, I and Zm (I 2, 2J and 50mm) wide for 
general ·,,:ork. and a 4in ( 100mm) brush/or coating large 
fto, surfaaJ. 

S'rushing cellul~ lacquer 
It requires a cerLain amount of experience to apply a brushing 
lacquer without leaving brush marks or ridges that are diffi­
cult lo rub down. First. using a son cloth or a brush, apply 
lacquer thinned by SO percent to act as a sealer coal. Load 
a son brush \\'1th full-strengLh lacquer and. holding the 
bristles at a shallow angle to the horizontal surl'ace. lay 
the finis.h onto the surface with long, straight strokes. Don"t 
allcmpl to brush ii out like varnish. and avoid going bad: 
over the same area twice, Quiclcly pick: up wet edges with 
fresh lacquer and allow the brus.h marks to flow out by 
themSCl\'CS, Build up two or three coats of lacquer, rubbing 
down with "ery fine silicon--carbide paper in between. Each 
coat usuaJly takes about an hour to dry - but check the 
manufacturer's instructions. If you are unhappy with the 
appearanc:c of the final coat. flatten it with sandpaper again 
and apply a commercial rubbing compound with a soft doth 
10 buff the finish 

Some experie-nced woodworkers prefer to use a "pull-<:,,•cr 
solution" made from one part cellulose thinner mixed with 
three pans mineral spirits to put the final shine on nitro­
cellulose lacquer. Th1sisno1 an easy technique to perfect and 
you must take care to avoid strippmg the surfac.e by applying 
100 much solution. Having flauened the lacquer with sihcon­
carbide paper, moisten a cloth pad with pull-ovet solution 
and apply it to the surface, using overlapping circular 
strokes rollowed by strajgh1 ones in the direction of the 
grain, as when applying French polish. 

Appl)ing acid•c-atalytcd lacquer 
Chemical composition and balance is crucial to the curing 
of acid.oeatalyzed lacquer, so it is essential to follow the 
manufacturer's recommendations ior mixing the com• 
ponents and preparing the surfac.e of the wood. Clean the 
wood well, siooc the presence of g.rtase or wax. for example, 
can delay curing for day11. 

Mix.just enough lacquer for your needs. and don't return 
the residue 10 the original con tamer or the entire contents 
will become unusable. 
The specific method of application may differ from product 

to product, but as a rule you can brush a liberal coat of 
lacquer onto the wood. spreading it with Straight. parallel 
strokes along the grain. There is no need 10 brush it out hke 
varnish - just lta\'C the film to settle naturally. When you arc 
coating a large area, work relatively quickly to blend wet 
edges before the lacquer starts to set. This wiU probably take 
between I0and 15 minutes. Apply a second coat about two 
hours later and, having rubbed it down ligh1ly with \'Cry fine 
silicon-carbide paper to remove dust partJcles. add a third 
coat two hours afier that. For perfect adhesion between 
coalS. try 10 apply all three in the same dAy. 

If you want a mirror finish. leave gloss lacquer to harden 
for 24 houn, then buffil with a polishing compound on a son 
cloth. For a satin finish. rub the gloss lacquer with 0000 
steel wool djpped 1n wax polish then buff with a clean, son 
rag. 

Applying varnish 
When finishing bare wood 
with clear or tinted varnish, 
firs1 apply a sealer coal 
thinned by 1010 20 percent 
with mineraJ spirits. Use a 
son cloth pad 10 rub i1 into 
the wood m the direction of 
lhc grain. or brush on the 
sealer coat where a pad 
would be inconvenient. 
Apply 1be second coat by 
brus.h not less than six. hours 
later and if more than 24 
hours have elapsed between 
coats. key the surface of 
gloss varnish with a very fine 
silicon-carbide paper. 
Remove the wood dust, 
using a cloth dampened with 
mineral spirilS. before 
brushing on the varnish. f'or 
a hard-wearing surface, 
apply a third coat 1n the 
same way. 

To load a brush \\'lth var­
nish, dip only the first third 
of the bristles into the finish 
and touch it off on the inside 
of the contaiocr to remove 
excess liquid. Do not drag 
the bristles across the rim of 
the can, as that promotes 
bubbles in the varnish -
which, if Lransferred to the 
work. may end up set in the 
surface coatJng. 

Paint the varnish onto the 
wood, brushing it in diffcr­
enl directions to spread the 
finish evenly and blend each 
new coat with 1he wet edges 
oithc previous application. 
Finally, "lay off" wi1h light 
strokes in the dfrection of 
the grain. Don't brush back 
0\'er a coat of varnish onoe 
it has begun to set or you 
will leave permanent brush 
marks. If this should 
happen, leave the finls.h to 
harden overnight then rub 
out the brush mark.sand any 
other blemishes with silicon­
carbide paper lubricated 
with water. 

If dust particles settle on 
your final gloss surface, 
either rub down and varnish 
again or modify the finish 
with steel wool and wax. 
Dip 0000 steel wool in wax 
polish and burnish the 
surface m the direction of 
1be gram. Buff the treated 
surface with a rag to raise an 
attractive sort sheen free 
from obvious imperfections. 
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Apply • .waltt ~Ill of,.•fl'.IMi ~ith. dodl ,-ct 

Applying paint 
M0SI solvenl•bascd pajnlS 
are applied like varnish. 
brushing them out to provide 
an evtn cover, then laying 
off with parallel strokes of 
the brush. Howe\'er. there 
is no need to brush out 
thixotropic paints instead, 
apply a fairly liberal coat of 
paint., brushing with virtu• 
ally parallel strokes only, 
and leave the brush marks to 
flow out naturally. 
Allow enough time for each 

coa1 of paint to dry accord­
ing to the manufacturer's 
instructions. then rub down 
with a very 6ne s.ilicon­
carbide paper and wipe the 
surface clean with a rag. 
Leave the final top coat to 
dry overnight in a dust-free 
environment be(ore hand­
ling the workpiece again. 

AVOIOL'iG RUNS IN 
PAINT OR VARNISH 

Lfyou neglect 10 brush out 
a liberal coat of oonnal 
solvent-based paint or var­
nish on a vertical suriace, it 
will sag 10 form a heavy ridge 
similar in appearance to a 
draped curtain. Prevenl 
"eunaining" by applyif\8 an 
even coat, then lay off with 
upward brush Slfokes (I). 
Teardrop run.s arc caused I l.a>'i.ne olf 

by flexing a loaded brush 
against a molding or the 
comcrora panel.Always 
apply paint along moldings 
- never across them - and 
pay particular attention to 
brushing out in both direc­
tions from corners where 
two moldings meet (2). 

When painting up to the 
edge of a panel, brush out­
ward away from the center 
(3). Ir you brush back 
against the orris. you will 
scrape paint off'the bristles., 
leaving it to run down. 3 Brush 1o,ord ....t,:e 
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SPRAYING WOOD FINISHES 

SPRAYING EQUIPMENT 

Pa;nt•spraying tquipment mixes pressurized air with a liquid 
finish andd,posl!Sit In the form of ,eryfine particles on the 
JUT/au of tht work. 

Spray gun and compres.,;or 
~ .. -- An electrically powered 

compressor pressurizes 6.J. 
tcred air and delivers il via a 
flexible hose to a spray gun. 
Squeezing lhe gun's 1riggtr 
opens an air-inlet vaJve, 
aHowing air to flow through 
the gun and exit th.rough the 
fluid tip- a small hole in the 
center of the air cap- where 
it is mixed with painl or a 
clear finish siphoned from a 
scaled container that is usu­
ally mounled below 1be gun. 

\4-~--°'• Some oflhe pressurized air 

----ANISK CX!NTAIIER 

is diverted to horns on either 
side oithc fluid tip, where it 
emerges through tiny boles, 
causing the spray to spread 
out like a fan. Air How and 
fluid output are modified by 
tu ming valve screws on the 
back of the sprayguo. Some 
guns are made with an addi­
tionaJ air-adjustment valve 
al the oose oflhe handgrip 
for finer tuning. 

BuiJding a spray booth 
The only safe way to spray 
indoors is to construct a fuUy 
enclosed boolb thal will 
isolate this activity from the 
rest of the workshop. Install 
a powerful exbaus1 fan on 
an outside wall to remove 
noxious solvent fumes. 
However. lhtse fumes create 
such a flammable aunospbere 
that even a sparking electric 
motor can cause them to 
ignite so obtain a fan with 
an explosion-proof motor 
from a s.pecialist supplier and 
fit a paint filter in front of the 
fan 10 collect lbe overspray. 
You will also need cxplosion­
proortampS lhat can be 
switched on or off from 
outside. Check with your 
supplier that your oom­
pressor is sarc 10 use inside 
the booth, or install it out• 
side with a connection for the 
hose filled to lhe booth wall. 
Ideally, include a water trap 
at this point to prevent 
moisture in the pressurized 
air f"rom condensing in the 
hose and SPoiling the work. 
To hold small workpieces, 
make a turntable, using a 
disc of chipboard screwed to 
an old swivel-chair base. and 
stand it in front of the filtered 
fan. Support larger pieces on 
sawhorses. 

Afaays/ollow 1he spray~ 
equtpme.nl nrfmufac1urer '.t 
adl'iCe regarding heallh and 
sa/tl) in addition 
• Wear goggles aod a 

respirator, even when 
spra}ing out.side. 

• Cons:truct a properly 
equipped spray booth 

Sprayc- Otaning II spray gun 
When you have finished 
spraying. emp1y the finish 
c.ontainer and add clean 
thinner. Operate the gun 
until perfectly clear lhinner 
emerges, lben release the air 
pressure, dismantle the air 
cap and clean the compon­
ents with a rag dampened 

• Ne-.·er smoke, and 
extinguish all naked 
flames when spraying. 

U1t • t.oodlpld: to 
dtar a bloet.a,.e 

i 

in solvent. Use a wooden 
toothpick to dear a paint 
blcx:kagc in the cap. 

• Kec:p young children 
away rro,n spraying 
equipment. 

• Never aim a spray gun 
at .tnyonc. 

• Disconnect the equjp­
mcnt and release the 
pressure in the air hose 
before trying to clear a 
blocked spray gun 
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THINNING PAOO, 
VARNISH OR LACQUER 

All finishes, most ofwhk:h 
are sold in a brushable con­
sistency, must be diluted 
wnh t..be appropriate thinner 
to render them fluid enough 
to be sprayed. OJ.eek manu• 
facturcrs· recommendations 
for the type oflhinner to use 
and the idcaJ ratio or thinner 
10 finish. 

Having measured out and 
mixed the components, use 
the following rough rule of 
thumb to test the consistency 
of the finish. Stir the finish 
with a wooden stick, then 
tin it out and watch bow the 
finish runs from the up. 
When lhc finish runs in a 
steady, continuous s.t.ream, 
it is about right for spraying. 
A slow, interrupted sueam 
indicates an over·thick 
consist.ency that will not 
spray efficientJy. ll is not so 
easy with thJS method to ,ell 
when a finish is too Huid. but 
a short bursl of diluted finish 
sprayed onto a vertical 
practice board will give you 
a clue- if it runs almost at 
once. it is too thin. 

For a more accurate gauge 
of consistency, obtain a 
viscosity cup from the spray­
equipment manufacturer. 
Fill the cup, which is similar 
to a funnel, \\1th thinned 
finish and time how long it 
ialces to emp1y. Adju51 1be 
consistency until the time 
corresponds with t..be 
recommended figure. 

Uw • ~-...odcy ("fl kl test tM' 
¢0fJSistency of• fl.nlstl 

Page 275 of 304 EP Family Exhibit 2008



BASIC SPRAYING TECHNIQUES 

If }'OU hm·e never Jprayedfinlshes IN/ou, it is best to practice 
on a piece of scrap boord ~fore spraying a workpiece. 

Spraying a ,·erticaJ panel 
To spray a ven..ic.al panel, hold Lhe gun approx1malely 
8in (200mm) away from the surface. wilh the air horns 
turned horizontally 10 create a vertical fan-shaped spray 
pattern. Point the gun directly at the work and keep it mov­
ing on a path parallel to the surface throughout one pass 
(1). A void swinpng Lhe gun in ao arc (2) or the finish will 
be applied thinly at each end of the pass. Squeeze the trigger 
just before each pass. and don't release it until the spray 
patu:rn is clear of the work at the other end (3). Aim the 
ocntcrof the spray pattern at the edge of the panel. On the 
return pass, overlap the previous application by about SO 
pcrccnl (4) and continue wilh overlapping pa.s.ses until you 
have covered the panel with finish. 

ij 

3 Start •nd flnistl den ol the w·ork 

Spraying a horizontal pantl 
To spray a horizontal panel. such as a table top. spray the 
edges first tbeo work in parallel bands. aiming the gun al 
about 45 degrees to the surfac.e. Work away from you, 
overlapping each pass as you do so. 

Spraying l,gs and rails 
Aim the.gun at a comer to spray two sides of a leg or rail 
simultaneously. Spray from the opposite side of the leg to 
coat the remaining surfaces. 

3 
2 

5 

Spny tndostd 
surfatts in Sf<lutl'K"t 

Spraying inside 
a cabinet or draM·er 
When you spray the inside 
of a cabinet or drawer. be 
systematic and oonc.enuate 
on spraying each surface in 
tum lO achic,•e even cover­
age. Spray the underside of 
the top panel firs~ followed 
by one side, always using 
overlapping vertical passes. 
Continue across the back of 
the cabinet or drawer in the 
same way. Then spray the 
other s.ide, and finally the 
bottom surface. Spray the 
outside after finishing the 
interior. 

HVLP TECHNOLOGY 

A new apprqad, lo fpray,ng coiled High VelocitJ, 
Lot.• Prtssurt. or HVLP isfindmg il.f way inlq 

the K-oodr.hop. Here's "-·hy 

Traditional spraying uses a relatively small 
amount of alr under high pressure LO atomi7C the 
coating and transfer ii to the work. The air com­
pressor usually requires a large storage tanl lO 
provide a contmuous supply of pressurized air. 
HVLP takes a different approach. lnste-ad of 

a compressor. a single or multHitagc turbine 
delivers a large quantity of air through larger 
hoses at relatively low prcss.ure. Working with a 
spray gun designed for this air supply. you will 
get a bener coating of the sufacc. wnh less blow­
back. 0\-erspray and \\--aste. 
Co5ts or the two systems are roughly compa­

rable, and application pauems and gun-h.mdlin.g 
techniques arc ,ery similar. 
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S11din1 sealer 216 
........... !ii 

• Rtstorinig: a:n oll tlnbll 
It the wrrace l)c,com,es 
tcratcbcd or stamcd, 
)'OU can easily rmovate 
11- timpiy by applying a 
dasb or fttSh oil 

()11 Ind MIX polbhts 
I Damsh oil on iroko 
2 Clear wax on oalc 
J Antique wax on oalc 

OILANDWAX 
• • easiest 11·ood finislu,s ro 

a necessar in order to 
a nlik • ishes an 
l wood 
wit o 

WOOD-FINISHING OILS 

Oil is traditiO/f.(JJ/y uMd 10 lrtal naturally oily M'oods such tu 
teak and afrormosia. v.•hid, 1'nd to rtjtct tht majority of 
finishes. But ii is equally suitable for other hardwoods- and 
t•·tmfor sofiv,.-oods, 14•hirh it endows with a rich amber color. 
Oil's water-resis,ant pro~rriu au portic'u/arly odwmtageuus 

for tXttrior woodK•ork. Moreo,·er. a subsequtnt applica1ion 
nourishes oiled M-'ood suffering from the effects of exposuu to 
tht sun. Howe,·er, ii is not suitable a.safini.shjor 1M interior 
of drav.·ers or cupboards. whu<-it could stam the contents. 

Unseed oil 
Raw linseed oil is suit.able 
for small objeclS only. It can 
take up to three days to dry, 
by which Lime it may be 
covered with Huff and dust. 
Boiled linseed oil is margin­
ally better sinoc it dries afler 
24 hours. but neither oil 
forms a hard. durable finish. 

Tung oil 
Pure tung oil. also known 
as China wood oil, is the 
most durable oiJ finish. It 
shrugs off water and is 
resistant to heat and alcohol. 
It takes 24 hours to dry. but 
careful rubbing down with 
very fine s.ilic.on-carbide 
paper between coats will 
produce a superb finjsh. 
Apply five or six coalS in all. 

Danish and teak oils 
Tung oil and other vegetable 
011s usually form the basis of 
a number or commercially 
prepared finishes known 
variously as Danish or teak 
oils. Driers arc incorporated 
an these oils to shorten the 
time between applicat..ions 
to about six boufl. Heat, 
alcohol and water may 
temporarily leave white 
stains on the surface. but 
they disappear quickly. 
More permanent blemishes 
can be effaced with a wipe 
of fresh oil. 

$3lad-bo""I oil 
Most wood-finishing oils 
contain toxjc materials. 
However, you can buy 
non-toxic '"salad-bowl oil" 
for wooden counter tops. 
chopping blocks and 0lher 
objcct.s, such as bowls and 
spoons, thal come into 
contact with food. Or, if 
you prefer. use olive oil. or 
other edible oils. instead. 

WA.XES 

In 1he pa.st, 14-oodworkers 
made pa.fie 14•ox by dissolving 
a mixture of beeswax an.d 
hard carnauha wax in rur~rt­
tine. Theserawmaterialsare 
still 01•0Uablt, but there are so 
many e:ccellent read)'•matk 
preparations on the market 
that most woodworker.,; do 
not find it ntttssary 10 make 
their own. 

Wa.'f makes/or an attractfr-r 
mello"' fini!h that seenu 10 

impro,·t 14ith age. It is pro­
duced in a range of colors. 
from practically 1ran.spaunt 
for pole ..,'O<His to deep brown 
.. antique poli.shn" 1h01 create 
1he tmpresswn of an agrd 
patina and will di.sguiw 
scratchn in afinishtd surface. 

Siliconts ore added 10 

somr pt>lishts 10 make 1hem 
easier to buff. but if they 
peMtrate tht wood, 1he}' are 
difficuh to reft1()•·e and wilf 
repel practically any other 
finish should tht> workpiece 
t~r hm·e to be restored. 

Liquid or cre.ain waxes 
Liquid or cream waxes arc 
fluid enough to be brushed 
onto Lhe wood, Two or three 
appHcarions arc required to 
build up a protective body 
ofpohsh. 

Paste wa.x 
A paste wax, made to a 
slightly trucker consistency, 
is ideal for application with 
a pad of \'Cry fine steel wool 
or lint-free rag, On harden­
ing. it can be buffed with a 
clean son rag to an impres4 

swe luster. 

Woodturning wax stK'.k 
A suck: of wax, hard enough 
10 be used as a friction 
finish. is rubbed against a 
workpiece spinning on a 
woodtuming lathe. 

APPLYING OIL 

Apply a generous coat of 
Danish or teak oil to a clean 
weU-preparcd surface with a 
cloth pad or paintbrush. 
Leave it to soak into the 
wood for a few minutes. 
then wipe over the surface 
with a clean rag to absorb 
excess oil. Six hours later, 
apply a second coat and 
leave it to dry overnight. 
The next day apply one more 
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coat. and buff it to create a 
sheen. 

1 t takes longer to finish a 
surface with pure tung oil. 
After the initial coating, 
applied liberally with a 
brush and rubbed over as 
already described, apply 
several thinner coats to 
allow the oil to dry between 
applicauons. If dust p3r­
licles adhere to the surfaoe 
during the 24-hour drying 
period, rub ll down hgblly 
with very fine sandpaper in 
the direction of the grain. 

APPLYING WAX 

AILhougb you can apply 
wax directly to bare wood. 
it is an advantage to seal the 
surface first with a varnish 
or, for supcrior-quaJity 
work or oil-stained wood. 
with two coats of shellac 
sanding seale.r or while 
French polish Scaling prc­
venlS Lhe initial coal of wax 
from being absorbed too 
deeply into the grain, 
especially when you arc 
using a liquid wax. ll also 
prevenls dirt from sinking 
through the wax and 
permeating the wood over 
a period ofume. 
Having Dauened the sealer 

coats with very fine silioon­
carbide paper, if you are 
using a liquid wax. apply 
the first liberal coat with a 
brush or use a soft cloth !"'d 
to rub it into the wood w1th 
circular strokes first and 
then straigbl ones in line 
with Lhe grain. One hour 
later. buff up the wax and 
apply a thm ooat with the 
pad in t.he direction or the 
grain only. Add a Lh.ird ooat. 
if needed. similarly and buff 
it as before. Lca\'c the wax to 
harden for St:\.'Cral hours. 
then burnish the surface 
vigorously with a clean sofl 
rag. 
lf you decide to use a paste• 

wax polish. apply it with a 
pad ofOOOO steel wool, 
rubbing with Lhe grain only, 
and bring 1t to a shine with a 
soft cloth. 
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CHAPTER TWELVE 

0 THER From time 10 time 
mos, woodworkers 

find themselves ,1si11j/ maierials other than wood, either 
for pracrical reasons or to emich the appearance of a workpiece. 
,\!fetal parts of slropmade jigs a11d fix111res can be fo1111d in every 
workshop and me1al inlays are used 10 drcorate chair backs, box lids 
and grmstocks. For pastry-making, nothing compares with a c•ol 
marble slab set inio ti kitd,e,, counter lop. Despite i111proveme111s 111 
plastics, glass is still 1/,e best malerial for picl11re-Jrami11g a11d for 
chi11a cabi1l(IS M dispfoy cases; and glass or marble table lops are 
auractive and easy 10 dean. Leather makes 011 ,deal rvriti11j/ surface 
for desks a11d b11rea11s; it ca,, also be 11sed to line prtsematio11 cases or 

{;;~se:rra~ MATERIALS 
a handsome facinj/for cabinet or drawer fro11ts. If is well worrh learning 
tl,e basic skills of cr,tting, shaping and fwing these materials, or al 
least eno11gh about them lo brief a spedalis1 sr1pplier or craftsman when 
expert services are 11eeded. 
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METALWORKING TOOLS 

Most metals ran be •'Orked by hand with a basir selection of 
metalworking tools. 

For inlays and for inscription plates and other decorative 
fillings.jeweler's tools are most appropriate. 

For heavier work, such as suppon brackets and frame 
members, a bade.saw and universal snips are needed plus a 
range oflargcr files, both fine-cut and coarse.cut, in flu, 
half•round and round profiles. For cutting thick metal 
sections, bars and 1ubcs, use a lfl(300mm)hacksawframe 
with either a medium.tooth orfine,-tootb blade. Having 
hardened teelh fused 10a flexible-steel back, bi-mc1al hack­
saw blades last much longe.r and are less likely to shauer 
Lhan ordinarycarbon•stee.l blades. 
For decorative fretwork, such as keyholes and faneyescut• 

cheons, a jeweler's piercing saw and an assonmeot of 
needle filc:s or various shapes is essential. When cutling with 
a piercing saw, support the work on a bird's,.moutb and cut 
on the downstroke only. 

For marking out, you will ncedascribertoscore t.hesurf~ 
of the metal, and dividers for scribing arcs and circles. An 
engineer's steel square i.s ideal for checking and marking 
right angles. Use a steel ruler forscuingomand measuring 
dimensions. 

For cutting flat sheets, two smaller pairs of snjpsare useful 
one ftat•bladcd forcuningstraight lines and external curves. 

and lhc other with cu.rved blades for cuuing internal curves. 
A bench~mounted electric grinder isa worthwhile invest· 

meoL One side of the grinder can be used to drive abrasive 
grinding and sharpening Stones; lhe olher side bas a l8percd 
mandrel or spindle so wire brushes and buffing wheels can be 

a 

JOINING METAL 

Metals can be jointd titMr by gluing. soldering, brazing or 
we/ding.<kJWnding on the strength of joint r,quired. 

Gluing 
Metals can be bonded lO most surfaces(induding other 
metals and glass) using cyanoacrylat.e, epoxy.resin or 
rubber-based contact adhesives. Generally, gluing is only 
used for attaching decorative metaJs and small fittings., 
although modern adhesives form an extremely strong bond. 
Glued metal-tO•metaJjointsare useful for mock-ups and aJso 
for temporarily holding items together prior to final fixing. 
Structural joints should be brazed or welded. 

Sold•ring 
Sl8inless steel. brass and copper can all be joined by soft 
,oldenngor by brazing. For sofl soldering on brass and 
copper, you will need one or two I SOW electric soklering 
ironsforsolderingsbccl up to hin(l .5mm)and oneof40W 
for thin-gauge sheet. strip or wire. Heavicr•gaugcshcct can 
be sort-soldered using a propane torch. (For extra heat use 
Mapp gas.. a mixture of propane and oxygen.)Soft solders, 
which areaUoysoflead and un. have a lowmeltingpoinl. Do 
not try 10 makeedge-lo-edgc joinu when sofl-soldering. but 
form overlaps or interlocking seam joints. 
Make sure that the surfaces to be joined are perfectly dean 

and free from grease. In all fornuofsoldering.a flux is used 
to keep the surfaces clean during lhc soldering process and 
to prevent lhem from oxidizing. 
For most brass and copper fittings, use a paste Rux with 

either bar or wire solder. A void the flux-cored type of wire 
solder, as used r or electrical connections., since it tends to be 
sortand\li'Cak. For five times more strength, use low­interchanged quickly. 

~---------~ temperature silver solder{430•F). sold in most hardware 
MET AL WORKING stores. Higb-1empcra1ure $ilver solder (I 100• or mon: F)can 

10 

BENCH even ""'eld" band saw blades. 

If possible, insl811 a separ-
ate bench for metalwork. 
This avoids metal particles 
straying onto wooden work­
pieoes. I! also keeps torches, 
or other beat sou.recs. and 
Dying sparks away from 
sawdus1 and shavings. 
Ideally, lhetopoflhebencb 
should be covered with 
gal\13nized-stccl sheeting. As 
well as lhe blrcrs--mouth and 
electric grinder, bolia 
medium-sized engineer's vise 
rigidly 10 !he bench and a drill 
press for drilling precise 
vertical boles. Even if you 
alr<ady have a drill press 
for woodwork, a vertical 
power-drill slalld for 
meta.I work only will help 
confine oil and swarf(mclal 
shavings) 1oa limi1cdarea. 

Keep the tip of the iroo clean and, before usingn, tin the 
tip when hot byflw<ingit lightly and running a thincoa1of 
solder over it. 

Soldering a joint 
To form a joint. wipe Rux along the joint lines and bring the 
heat source close to it. Heat the surfaoe with the tip of the 
iron or flame. Allow the beat to build up until the solder 
starts to flow. Do not overheat the surface or bum the Hu.x, 
otherwise the metal may distort or the solder will not flow 
properly. Neither will the solder ft.ow if the surfaces a.re not 
hot enough, but will remain as small globules along the joint. 
To avoid O\'Crhealing with a torch. apply the flame away 

from the joint and let lhc metal conduct lhe beat to it. 
Allow the joint to cool gradually (do not cool it with water 

or you wi.ll weaken it), then clean off any excess Oux. 

Bruing and ,.·elding 
AJthough sof\ soldering is easily performed in the home 
workshop, it is generally better to have brazing and welding 
done professionally. Moreover. service stations and machine 
shopS arc often \Villing to do small brazing or wcldmgjobs.. 
However, with lhe ava1labili1y of small mcxpcosive metal 

inen-gas(MIG) wckler$. which weld aluminum and stain· 
less steels as well as other metals. it is now feasible to make 

'------------' smalJ metal fittings in the home workshop. 
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METALS 

Gold and sil ,·er 
Traditionally gold and silver have been used as inlays 10 
decoratecabinets, often combined with exotic materials 
such as tonoiseshell and mother-of-pearl. 
Gold aJJoys. in the fonn of9 karat wire or sheets. can be 

used for inlay work - but becatL~ of its cost. gold is more 
commonly used as thin foil.called "leaf." 

Silver is easier to work than gold alloy and is available in a 
wider range of sheet and wire thicknesses. Since silver is 
cheaper than gold. thin sheet is often used ruher than leaf. 

Gold and silver can be purchased from many loca.Jjewelry 
stores or jcwclcr'ssupplycatalogs. 

Buss 
Brass is usually available in small quantities from mail-order 
houses as sheet, rod, tube and strip as well as other sections 
such as angle and bar. Another good source of supply is 
hobby shops, which often stock brass(and other metals) in a 
wide range of profile and sheet thicknesses cut in s.hort 
lengths and sizes. 

Carbon Sh!el 
Mild or medium carbon steels (the higher 1hecarbon 
content. the harder the steel)arc available from steel 
suppliers (listed ,n <he Yellow Pages) in the fonn of lube, bar 
and plate (shce1). Most will supply small orders or sell offcuts 
for making your own frames. brackets and other fillings. 
Mild steel is easy to work with hand tools, but difficult to 

solder. Structuraljoinl$are generally brazed or welded, 
1hough for concealed work. nuts and bollS or rivclS may be 
used. Carbon steels (other than stainless) rust unless they 
arc painted or plated. 

Stainlesss1ttl 
Stainless steel is available as sheet, tube and angle from 
metal or boatbuilding•matenal outlets. Most varieties are 
easy to work and will retain a good surface finish. Though 
no1 easy to join. stainless steel can be glued, soldered. 
brazed or welded. 

Aluminum 
Hardware stores and builder's and metal suppliers sell 
aJuminum in a vast variety of sections. It isan e.asy metal to 
work. but difficult to solder, and $0fl varieties clog the teeth 
of files and hacksaws. To prevent clogging., coat the blade 
with paint thinner, turpentine or talc. Finished surfaces need 
to be protected v.ith a clear metal varnish or a professionally 
applied treatment such as anodizing. 

Copper 
Copper i.s available in sheet. tube, rod and strip fonn from 
metal suppliers and hobby shops. It is easy to work: and join. 
Polished copper surf aces dull quickly. 

LA YING MET AL INLAYS 

Decoratfre metal mlaysmay take tht/orm of strips, bands. 
circles, o,•als, or other rt>gu/aror irregular shapes. 

To recess a mct.alinlayintolhesurfaceofthe wood (or 
··ground'"). use a power router guided either by its fence for 
straight grooves or bya trammel forcirdes. Other shapes can 
be cul freehand or with a template. The groundwork must be 
perfectly flat, particularly when laying thin foil. For most 
rceessing, use a straight, two-flute plungccuucr lhal bas a 
¼in(6mrn)sharu: and a diameter of no, less than Jin(9mm). 
For intricate figures or thin strips, use a finer cutter. 
Square up the corners of the re<:css by removing the waste 

with a sharp chisel and check that the inlay Ii~ fractlonally 

below thesurface of 1he wood by laying 1heedge of a metal 
ruler or straigh1edge across it. 
Metal inlays are glued to 1he groundwork with an epoxy. 

resin adhesive. Apply a thin layer of glue to 1hemetal and 
press it into the recess. Cover the work with thin plastic 
sheeung, then- to ensure that the inlay lies flush with the 
surface either clamp a Hat block over the inlaid area or 
place the work: 1n a veneer press. 

FINISHING METAL 

Various ski/ltd ttdtniquescan be used 10 enhanu thtappear­
anct> of metal, including planishing. sandblasting, cha.sing 
and emboJ.Jing. 

Scratch•brushing 
One 1cchnique that does not involve special skills or equip­
ment is scratch-brushing. This produc:csasalin texture by 
using a rotating stainJess•steel brush (or progrcssi\'cly finer 
brushes)fiued tothespindleofa bench grinder. The coarse­
ness and speed of 1he brushes determine the depth of finish. 

Polishing 
Always wear a face mask when polishing metal. since 1he 
fine metal dust raised can be dangerous when inhaled. 

If possible, metal inlays and fittings should be polished 
before 61ting, using brushes and buffing wheels fitted to the 
mandrel of a bench grinder. 
Start by removing scratches and mark$, using a stiff brush 

coated with Tnpoli (an abrasive polish available from 
hardware stores and craft-material suppliers). 
Next, buff the meta] to a high sheen using cloth buffing 

wheels, first with Tripoli and then withje\1/Cler·s rouge or a 
sui1able metal polish. 

If you have to polish inlays or fiuings in situ, use small 
brushes or wheels held in the chuck. of a Dremel or Foredom 
tool, or in a flexible drive fitted 10 a bench•mounted drill. 
Protect the surrounding wood wilha thin coat of clear sealer 
and cover with masking tape to avoid staining. 

• Botidl.nt md:1..1 to •·ood 
Whtn&hunsmctaJ to 
v.'OOd, teal 1ht wood 
iir$I W1th thu:incd varnish 
orddultd PVAglut. To 
allow rorJhnnka.gea.od 
cx.pans100, USit a fluible 
COl'ltaCI adbcsaw v.bm 
bonding metal to a WKle 
"'ood s-urfao: 

C'LTING 
LUBRICA ,-rs 

Most rrwto/1aur1Uwr 
l()~ti/)'OUM:WII 

I~. 11,i,prnmu 
tlv bl<>dt or drill from 
bi'l'fdin:&,«t.1a,ocoo/o,u 
lllffi pr,W'11USk"Or/ /rl)'1t 
ti<>afns liw lttt/c. 

Stttls: Machine oil. 
Al■minum: Paiot 
Lhinner, turpentine or 
,ate. 
C,opper: Litbt machine 
oil. pamt tht.nner or 
tak lo s-top t.bt tttth 
fromdoggi~. 
8rass: Work dry. 

L-----====================:P~oU~mf'tali.nlays 
Applied finishes .,.. Ruiap 
Cellulose-based or polyurethane-based paints and lacquers. A m.iniatu~ buffina wheel 
used with compatible undercoats and pnmers. are most hdd ina powctt<I tluiblc 
suitable for finishing metal. They can be brushed or sprayed dri'"Tisidcslfor polilhin.1 
on, though spraying genera.Uy produces better results more inlaysorfiuirtgsin plact. 
quickly and easily. Aerosols offer an economical method of 
spraying metal fittings. Small spray guns and compressors 
also give good results. 
When brushing or spraying paint, always work in adust­

frcc atmosphere and never spray with acompres.sor 
indoors except in a spray booth (see chapter on finishing 
wood). Make sure lha1 lhe surface is perfectly clean and 
grease•free. l(beuer adhesion is needed. score the surface of 
the metal lightly with steel wool or fine wet--or.<fry paper. 
Allow each coat of paint to dry thoroughly and rubdown 
with we1..or..dry paper between coalS. 
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• Safedtslp 
Glass shelves should be 
dtsign,td SO lb.al the 
glass is suppottcd over 
Ult greatest ustd ate1... 

• Retaining &Jni 
Where shelves or tabk 
IOpso"Cfbanga $\lpport 
rail ot bnictc:t. meclipe,. 
1Ctt'l!l'S or olher fascco• 
ing.1 to tttaio the glass. 

Drawn sheet glass 
VinuallyobsolclC 1oday, bu1 
still found in old windows 
and picture frames. Its wavy 
surface and irregular thick­
ness cause optical distortion 
and make cutting somewhat 
chancy. 

float glass 
Float glass is Ratter and 
more unifonn than drawn 
glass. Two thicknesses are 
universally available: "single 
strength" is ordinary 
window glass aboul j,in 
(2.5mm) thick; "double 
suenglh .. is for larger panes, 
and about tin (3mm) thick. 

Low-grade 8001 glass has 
defe<:ts such as "seeds,·· 
bubbles and str<aks; 
medium-grade is ordinary 
window glass; high-grade 
is suitable for silvering to 
make mirrors, and is avail• 
able in thicknesses up to 
about lin (25mm). High­
grade float glass is the 
equivalent of the obsolete 
"polished plale glass." 

Antique glass 
Antique glass is still avail­
able from specialisl sources 
and is handmade by lrnd­
ilional methods to retain 
the characteristics or old 
glass, such as variations in 
thickness and color. and 
defects such as Aaws and 
air bubbles. 
Opal glass is now generally 

referred LOasantiqueglass 
but lends to be more regular 
in thickness, lhe color 
appearing as faintly trans­
lucent to opaque. 

Non-gJ11re glas ... ~ 
This type of glass is mainly 
used for framing piclures 

• Wair kathcr g)ovt::1 and bulletin boards➔ Both 
aod take care wh<o sides or the glass arc very 
ha.ndbnsord•'JJ)(»- slightly textured, but when 
mg of broken gl,m positioned close to an obje,ct 
or ,,a~ du\l appear lfanspa.rent, 

• Weariouksand Jnpictureframes,thegap 
leather glove$ 1,1, hen be h I d b 
cutting gJaj.1_ plus• tv.·een l. e g as.s an t c 
mask whengnndioa picture should not cxc:ced 

._ ______ _, the thickncsi. of the mat. 

GLASS 

For other purposes, a gap of 
not more than fin (18mm) 
is aocepiablc. 

Heat-treated glass 
All ftoal glass is anneaJW, 
or beat-lrcated, to relieve 
inlernaJ stresses. Further 
treatmenl produces "heat­
strcngthcned" glass, which 
cannot be cut by ordinary 
means. ··Tempered" glass is 
even further ueated to 
induce a dclibcrnte Stress 
pallcrn. ma.king it four to 
five times stronger than 
annealed glass. When 
broken. lempered glass frac­
tures inlo myriad small cubes 
or dice. Because it cannot be 
cut, tempered glass is ma.nu­
factured in various standard 
siz.cs for use in entry doors 
and other applications 
where safety is important. 
Custom sizes are avallable 
but expensive. 

Laminate<l glass 
Laminated glass is much 
stronger than ordinary 
glass. II is produced by 
sandwiching a clear plastic 
film between two sbeelS of 
glass. lfit is shattered, the 
film holds the fragments 
logether. possibly saving 
items standing on it and also 
reducing risk of injury. As 
a result, it can be used for 
load-bearing plinths, bases 
or sheJves. 

\Vhtre l0 buy glass 
Mos I 1ypes of glass are 
available from hardware 
stores and lumberyards. 
For beveling and mirroring 
services, check the Yellow 
Pages. 

Orilliog glass 
Glass ca.n be drilled using 
a special spcarpoiol bit 
running at low speed in a 
power or hand drill. Mark 
the center of the hole with 
Ille tip of the bit and build a 
well of puny around the 
spot filled with paint thinner, 
tutpentine or kerosene to 
cool the bit. 

Cutting g.1 ass 
Glass over tiin (4mm) 1hick 
is bes, cut or drilled by a 
professional. But if you 
prefer to do it yourself. use a 
diamond•impregnated disc 
driven by a small cordless 
angle grinder fitted with a 
coolant dispenser which 
can also be used for grinding 
edges and trimming corners. 
Most ftatshcct glass up to 

tiin (4mm) thick can bccu1 
easily with a steel-wheel or 
diamond cutter. Lay lhc 
glass on a padded surface, 
such as a puxe of blanket or 
carpel, spread over a Hat 
work surface. C1ean all 
grease from Lhe surface with 
turpentine or kerosene a 
greasy surface will not cut 
evenly. 

Mark each end of the cut 
line on the edges of the glass 
with a fch•Lip pen and align 
a T-square or wooden 
straightedge between them. 
Holding the cutter firmly 
between your middle finger 
and forefinger, with your 
thumb supporting 1bc back, 
draw thecuuer along the line 
with a moderate even 
pressure (J), Take care not to 
chip 1be edge of the glass at 
the end of the cut. 
Wearing leather glov~ and 

goggles or safely glasses, lay 
the glass on a picoe of thin 
board with one of its edges 
aligned w1th the cul, leavmg 
one side unsupported. To 
snap the glass. press down 
finnJy with one hand on each 
side of lhe scored line (2). 

If any jagged pieces of 
glass arc lefl along the edge, 
nibble them off using the 
correct-width notch on Lhe 
side of the culler (3) or a pair 
of pincers. Narrow strips 
can be broken off 1hc sbcel 
after scoring by holding the 
glass on each side of the line 
at one end and snapping 
along the hne (4). 
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Criodiog and polishing 
On unframed panels, such as table lops and shelves, glass 
edges must be ground smooth for safety. They can be ground 
and polished to one of several standard profiles, including 
flat, beveled, bullnosc. mitered. full•round and half.round. 

Edge,grinding is bcsi Jen 10 the glass supplier, but you can 
polish the edges your,elf using various grades of wet-or-
dry paper down to 600 grit, followed by metal polish or a fine 
rubbing compound as used for repolishing car paintwork. 

I!:--.,,-,..,.~,---'] L . ., .. «fi,:::-i L1..,,. .. r ") 

I~~\ I ) I~~) 
Mimeded,:e 

Joining glass 
Both butt and lap joinLS can be formed between gla..i;s panels 
using modern adhesives.. such as epoxy resin, iilic-0n sea~rS 
or cyanoacrylates. The latter can be used to form virtually 
invisible jointS if the two surfaces are finished so they mate 
perfectJy. Mitered joints a.re best ground by a glass supplier. 

Lapjoinc Mittttd jolnc 

Selecting glass 
For small panes in cabinet 
doors, picture rrames and 
vertical panels up to I x I rt 
(300 • 300mm), select single­
strength glass. 

For cabinet doors and 
vertical panels up to 2ft 6in x 
1ft Jin (750 • 375mm), 
sc:lec1 double-sirength glass. 
The safe loading for glass 

shelves is g;,,cn in the: table 
below. which is based on 
the metric formula: 

! X Width (front lO back) 
3 span btt•un supports 

x llucknato(p.ua 1 

• mu load in b)ograms. 
(me8$Uremeol$ 10 mill.nnc:t.en) 

Howc\'er. the i.helf width 
from front to back should 
no, be less lhan 6in ( 150mm) 
nor greater than a span to 
\\idthratioof7:I. F'or 
example. the span of a shelf 

s, .. \\idth ¼in fi.n 
1n&n 6<0 IS 41b '4lb 

in Sin 8in I9.&lb S7.21b 

1n&n l?.in 30.81b 8$1b 

2116m 6'o 881b Z8.6lb 

2ft 6in 810 13.llb )l4lb 

2n~n 12in 19.8lb S721b 

3ft 4in 6'o 6.61b 221b 

31\ 4m 8io Ulb 286lb 

3ft4itl 12.in IS.4Jb '41b 

6in (I 50mm)wide should no1 
exceed 3fl ( 1.05m). 

For general storage. 
design shelves to withstand 
loads ofup to 15 or 20kg. 
A kilogr•m is 2.21b. 

Supported table tops 
Where the edge of a glass top 
is fully supported along each 
edge, Lhe recommended 
maximum size is: 

Jin gloss: 1n8inx lft8in 
(500 x 500mm) or 
2. 78sq ft (0.25sq m). 

ling/=: 2ft llin x 2ft 11in 
(875 • 875mm)or 
8.50sq fl (0.nsq m). 

fin glass.· 3ft 6in x 3fl 6in 
( 1070 x 1070mm) or 
12.25,q fl (1.14sq m). 

The glass 1op should be held 
in the table underframc by a 
rabbet or with clips. 

Onrhsnging table lops 
If the glass overhangs the 
supp0rting undcrframc:, it 
musi be held in plaoc by 
fastenings or by dowels that 
pass through the glass to 
prevent it from being pushed 
off. Metal bolts or dowels 
should be cush1oned with 
flex..ible washers. 
As a general guide, use 

½in ( I 2mm) glass and do 
nol allow the overhang 10 
exceed 1ft Sin (500mm) 
all around. 

MARBLE 
Marble is ri:ed or its rich and ,•aried a earance. 
but it also ,as its practica uses. Asa durable hygie11ic 
su1ace resi.stant to stains a11d scratches, it is suitable 
Tor use as a cutting or pastry slab inset into a kitchen 
hutch or a cou111er to -~----------
Types of marble 
Marbles range in coloring 
from Italian pure whit~ and 
creams lo the Belgian grays 
and blacks Or her colors 
include Green Trnos from 
Greece~ beige and browns 
from Portugal. Sicily and 
France, yellow/gold from 
Iran, Spain and Yugoslavia; 
and reds to pinks from Italy. 
Greece, Scandinavia and 
Por1ugal. 
Some limestones that arc 

not 1rue marbles.. such as 
Travertine (UK). also pro• 
duce a good natural polish. 

Cutting and ,;rnrking marble 
Machining marble involves 
1he use of expensive cutters 
and is btsl left to a skilled 
mason. Oc5pilc its hard­
ness. marble 1s worked tn a 
similar way to wood. In 
fact. standard woodwork­
ing machinery is often used 
(ln particular band saws, 
circular s.aws and routers) 
wiLh Lhe blades replaced 
by diamond•imprcgnated 
cutlers. bands and discs. 

Holes up to iin (16mm) 
may be drilled using tipped 
masoill)' drills at a culling 
speed around 900rpm. 
Larger holes can be dnlled 
using tipped core drill• 
All culling is performed 

with water continuously 
directed onto the tool as a 
coolant. Steel wool is then 
used to polish the marble. 
Steel wool is also used with 
specially prepared poultices 
to lake out the unsightly 
surface stains associated 
with old marble that has 
been subjected 10 damp 
conditions. 

Suyi.og marble 
The best sources of supply 
are marble importers or 
stone suppliers, since both 
arc used to small orders. 
When ordcnng, always 

give exact mea.~urements, 
and for shaped work. supply 
an aoc:ura1e template wi1h 
1hc top face clearly marked. 

Show also the position and 
detailing of any dccorati\'C 
machining or c..-arving that 
you require, 
Marble is generally a"ail• 

able 1n thicknesses from 
r,in (8mm) to 2in (50mm). 
However. it ca.n be cu1 to 
any thickness you want if 
ordered specially. MoSI 
types are supplied in slabs 
up to I lrt 6in x 5ft 6in (3.5 x 
1.7m), although the most 
common s,tandard size is 
2> I fl (600 x 300mm). 

Hardware and adheshes 
Make sure the frame or base 
1s perf"ectly square, level and 
rigid 10 prC\'ent the slab from 
bending or twisting when 
fastened down. Successful 
repairs can be made usmg an 
epoxy adhesive. 
Table tops are sometimes 

screwed to the undcrframc 
using bolts or screws with 
decorative screw caps to 
conceal the heads. For a 
cleaner look. brass bolts 
can be set into blind holes 
drdled in the underside or 
the slab. using a two-,part 
epoxy glue to secure them. 
In either case, allow for 
movement of the wood 
frame by ras1ening into 
buuons (I) or into sloued 
angle brackets (2). 

When: the -.Jab i-. -.ct fla,;;h 
into a worktop or frame, 
brass edge dowels can be 
used to locate the slab (3). 

Marble can be glued to 
marble and to most other 
materials using an epoxy 
adhesive. However. for 
gluing to a wood surface. 
a flcxible rubbcr•based 
adhesive mus1 be used. 
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LEATHER 

materia 

Buying leather 
Traditionally, most leather 
is sold by the square fool 
and by thickness. However, 
some suppliers arc now 
switching to metric units. 
Alternatively, ii may be 
described by weight a piece 
I ft (300mm) square and 
~in (0.4mm) thick, for 
example, wetghs approx• 
ima1ely lot(25g). 
Furniture hide, a specially 

dressed and softened natural 
cowhide, is used for upholst• 
ery. Usable hide from a full­
grown steer covers about 50 
to 60sq ft (4.5 to S.Ssq m). 

For desk and table tops, 
skh·er leather (sheepskin) 

Ordering skinrs 
When ordering a sk.iver. it is 
important to give the exact 
dimensions or1he recess in 
whoch it is to be laid. Note 
all dimen1ions and angles, 
and preferably provide an 
a-ccurate template with tbc 
top face clearly marked. A 
template is essential if you 
plan to cover a curved or 
shaped surface, and can be 
used to indicate the preferred 
posit.ion of any decorative 
to0ling. A proressional 
cutter will aJJow for a trim• 
ming margin and may make 
slight adjustments to the 
posit.ion of tooling to dis• 
guise imperfections or add 
lines of tooling to hide joins. 

LA YING A LEA TIIER 
SKIVER SURFACE 

Skiver feather ,soften used 
f<N writing slopes, <ksks and 
buuaus, and as a decora1i,~ 
feature on coffee or wine 
tabln. /I if also sometimes 
wed to line cabineIS or 
presentation boxes and as a 
tkcoratfrt fating for cabin er 
Or drawer fronts. 

Traditionally, leather 
writing surfaces and panel 
facings were applied using 
thin bide glue or a cold•water 
paste. However, diluted 
PVA glue (four parts glue to 
one part water) is now more 
commonly used. 

You can inset the leather 
into a desk 1op by creating 
a recess for it using a router 
(I) or frame i1 with solid­
wood lippings (2). Altema· 
lively. a cushioned effect can 
be obtained by cutting a 
radjused v.groovearound 
the perimeter or the writing 
area (3), pressing and gluing 
lhe edge of the leather into is generally preferred. This 

is thinner and easier to lay 
than cowhide but is much 
smaller- Lhc maximum 
rectangle obtainable being 
about 2ft 9in x 2ft (840 x 
600mm). For larger table 
tops, il is necessary to join 
two pieces of hide (they are 
usually supplied taped 
together ready for laying). 
Small pieces of leather are 

~---------~ lhe groove. 
Wben 611ing a tooled 

s.kiver, beJore trimming 
make sure that it is aceur• 
atcly aligned wnhin lhe 
recess (allowing for equal 
margins out.Side the 1ooling 
pauem). First trim one long 
edge using a craft knife and, 
having covered the surface 
of Ille wood with PVA glue, 
gently press the trimmed 
edge into the rcoess (4), 

Slalldard co•ltide cuts 

""' ..... 

often available from crafi• 
material shops or suppliers, 
and it is sometimes possible 
to buy offcuts from leather­
clothing manufacturers. 
Skivcrs cut 10 order for desk 
tops and other purposes can 
be obtained rrom suppliers 
of materials for cabinet• 
making and furniture restor· 
ing. Skivers are availab)e 
in several colors and also 
in .. antique'' finishes. 

SHOUI.DOI Stl<MAOEJII 
MlLY 

TOOLING 

lnlaid•leather desk tops are 
often docoraled with gold 
tooling, the gold being im• 
printed into an embossed 
pattern. 
You can buy embossing 

punches and roUers from 
crafi shops. However, for 
the best results, ha~ leather 
professionally tooled. 

T fp!k:91 tooliDC pa.UtrDS 

Rub down the skiver with 
a clean folded felt pad 
working along to each end, 
then across the center to 
the opposi1e edge (5), and 
last of all to the sides and 
comers. Gently smooth out 
any wrinkles or bubbles, 
without stretching the 
leather, until a taut fla1 
surface is obtained. 
The three remaining edges 

can now be trimmed. Either 
use a straightedge as a guide 
or mark: the cut lines on the 
leather by carefully indent• 
ing along 1he edges of the 
recess with the corner of a 
wooden ruler (6). Then cut 
to fit (7), avoiding scraping 
or cutting into the surround· 
ing wood. While the glue is 
drying, check periodically 
for blisters and rub down 
any that appear. 
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S Up PLIES The fol/01~i11g 
pages provide a 

guide io the supplies a,1d fitti11gs thar eve11tually fi11d their ,vay 
11110 j11st about every home u,orkshop. S<reu,s a11d 11ai/s are ,reeded so 
re11ularly,for DIY purposes as well as woodu,orki11.~ projecrs, that it 
makes settSI' co 111ai11tai11 a perma11e111 stock of11seful sizes and gauges . 
Fittings such as handles, locks and good-q11a/11y hinges, 011 the other 
ha11d, are often relatively e~pe,rsive, so ii is best to buy them as rl,e 
need arises. Joining u•i/11 adhesive is 11111hout a doubt the most common 
method of constmction t1sed in woodworki11g and, given the special­
ized properties of many modern glues, you will probably find yo,me!f 
awm111lati11g a range of different types. However, 1101 all glues have 

alongshelflife. &FITTINGS 
As a result, an 
almost full ca11 of adhesive that you have had in store for some time 
may prove to be 111111sable when you need it agai11. So, although it 
may seem cheaper to buy glue i11 bulk, you may fi,rd that bulk buyi11g 
is 1101 truly economical u11less you are pla,ming 11umerous projects . 
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Gloo filll 264 
U,inp CCNl'lad wm11rt 264 

Hoc-melt-at• run 
Squeezing the trigger 
mctu lbe glue and dnYCS 
it out or the noulc 

WOODWORKING ADHESIVES 
For centuri as been used • ·11 wood to wood 

rcemem. But 
i discover that 
t ta es- 11otabl 

resence o 
moistur e loose. To ay, 

Hide glues 
The traditional woodworker's glue is still made using animal 
skins and bone to provide the protein that gives this type of 
g.luc its adhesive quality. Hide glue was once 1he staple 
woodworking adhesive. but today it is rarely used except for 
band-laid veneers, where us thermoplastic quality is especi• 
ally advantageous. 

Hide glue is usually supplied in the form of"pearls" or fine 
granules.. ready for dissolving in water in a jacketed glue pot 
heated either by electricity or on a gas burner. A slower­
setting hide glue is also available, which is liquid at room 
temperature. but this type of glue has a shelf life oflinle more 
than one year. after which it will not dry hard. 
Hide glues arc nontoxic. They form a hard glue linclhat can 

be planed and sanded. and they can be resoflened with the 
application of heat or moislUrt a boon for the furniture 
restorer. lhough their susceptibility to heal and moisture 
sometimes lead.s to strueturaJ failure. 

f.lOl•rnelt glues 
Hot•melt glue is sold in the fonn of cylindrical sticks for 
application using a special-purpose electricalJy heated 
"gun." This type of adhesive is convenient l0 use and sets 
within seconds. which makes it ideal for constructing mock­
ups and jigs. Different sticks are available for gluing 
materials other than wood. 

Hot-melt glue is also made in thin sheets for veneering. 
The glue is laid between the veneer and groundwork, then 
acti,•ated by a heated household iron. 

woodworkers are able t if 
excelie111 

PV A :adhesh·es 
Polyvinyl-acetate (PVA) ··while glue" is one of the cheapest 
and mosl(:onvenieat woodworking adhesives on the market. 
It is an emulsion of PVA suspended in water that sets when 
the water evap0rates 0I' is absorbed into the wood. 
An excellent general.purpose nontoxic wood glue. it has 

an almost indefinite shelf life, so long as n is kept in reason­
ably warm conditions. The tough. semi-flexible glue lme can 
creep. though usually only when a joint is subjected to 
stress over a prolonged period. Standard white glue is not 
water-resistant~ but thete is a fully waterproor e:K.terior­
g.rade version. 
A slightly thicker, yellow aliphatic•rcsin PVA glue dries to 

a less resilient glue line that is resistant to heat and moisture. 
Unlike white glue, it sands well without clogging sandpaper. 
You can also buy PV A glues modified to iocrea.sc gap-filling 
capacity or to give a slower setting rate for large.scale 
assemblies. 

Ure2-formaldthydt adhesh·es 
urea.formaldehyde gJue 1s an excellent water.resistant gap­
filling adhesive that curtS by chemical reaction. It can be 
obtained in a powdered fonn that, once it has been mixed 
with water. is applied to both mating sutfaces. 
Some urca-formaJdehyde glues are made to be used in 

conjunction with a separate liquid catalyst or .. hardener:· 
The hardener is applied to one half of the joint and the 
powdered glue mixed with water is spread onto the other. 
Oamp the work once the joint is closed. 
Wear proteetivc gloves and glasses when handling the 

uncured materials, and work in a well•ventilated workshop. 

Resorc.inol•resin glues 
Similar in many ways to urea-fonnaldchyde adhesive, 
rcsorcinol-resin glue 1s completely waterproof and weather• 
resist.ant. It is a lwo-pan glue comprising a resin and a 
separate hardener. Some manufacturers supply both the 
,..in and hardener as liquids; other glues are supplied with 
one component in powdered form. In e"ch case. the resin 
and hardener are mixed together before applying the glue to 
both surfaces of the jomt. The cured adhesive fonns a 
redd1sh•brown glue line that may be noticeable on pa)e. 
colored woods. Selling time is accelerated by hot ,1,.cather 
and the adhesive may not cure at all at temperatures much 
below 60'F ( IS'C). When handling 1he uncured glue, 
wear hand and eye protection and ventilate the workshop. 
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Contact cemtnLS 
A contact cement is spread 
as a thin layer on both mat­
ing surfaces. After the glue 
has set, the two components 
are broughl together and the 
bond is instant. Modified 
versions allow the positions 
of the components to be 
adju.stcd until pressure 1s 

applied with a block of wood 
or a roller. causing the glue 
to bond. This type of 
adhesive is used extensively 
for gluing melamine lam• 
inates to kitchen counter 
tops:, but soft thixotropic 
(ge:l•like) versions are also 
used for applying wood 
veneers. Solvent-based 
glues set quickly. but they 
are extremely flammable 
and emit unpleasant fumes. 
Use them in a wcll-venb­
lated workshop only. Water• 
based contact cements arc 
safer but take long.er to dry. 

Sprud conu1c-t «mtDI lhlnl) 

Epoxy•resin adhesfres 
Epoxy adhesive isa synthetic 
two-pa.rt glue consisting of 
a resin and hardener. 
normaJly mixed in equal 
proportions just before 
application. The most 
common form of epoxy glue 
- sold in tubes - is a general• 
purpose adhesive for joining 
diverse materials. As 111s 
relatively 1hjck, it is no1 
really suitable for woodwork 
except for rub-jointing, 
However, liquid versions of 
the adhesive arc made for 
gluing wood. Epoxy glues 
cure by chemical reaction to 
form a very strong. insol• 
uble, transparent g.lue line. 
Standard epoxy adhesive 
sets hard in a few hours, but 
fast·sctting glues are also 
available. Wipe uncured 
glue from tbc surface of a 
workpiece, using a doth 
dampened with rubbing 
alcohol. Epoxy glues may 
irritate sensitive skin. 

USING ADHESIVE 

A well•prepared joinr is e~nriol if glue is ft> be ejfectiw,. The 
joining surf acts must~ dean, greasejree,jfar and smoo1h. 
Rqughing 1/wm 10 provide a heller "key" is no/ recommended 
for woodjoinis. 

Moisture content 
Toe moisture content of the 
wood can affect the quality 
of a joint. If it is more than 
about 20 percent, for 
example, some glues may 
never set satisfactorily: and 
ifit is less 1han 5 percenl. 
tbe glue may be absorbed 
too quickly and the bond 
will be poor. 

Applying adhesives 
Unless the manufacturer's 
instructions suggest other• 
wise. it is best to spread glue 
evenly but not 100 thickly 
onto both surfaces of a joint. 
This is especiaJly importan1 
for joints like a mortise and 
tenon-where most of the 
adhesive can be scraped 
from the tenon as it is in• 
serted. so that the Joint is 
starved of glue 
Some two-pa.rt resin.and• 

hardener glues arc applied 
differentJy. The resin is 
spread onto one half of the 
joint, and the hardener 
applied to lhc other. Reac• 
tion does not begjn until the 
join, is closed. providing 
plenty of time to assemble 
large or complica1ed 
workpieces. 

Oamping join ls 
Mosl joints have 10 be 
clamped while the glue sets. 
This bnngs lhe joining sur• 
faces in close contact and 
squeezes excess glue from 
the joint. Wipe glue from 
around the assembled joint 
with a damp cloth before it 
sets. A few minutes later. 
return to lhe assembly to 
check whether hydraulic 
pressure within the joint has 
forocd out more glue. If it 
has, give the: clamp screws 
An extra turn aod wipe away 
the excess glue. 

Rub-jointing 

A ppl)·ing &l•ie Co I IIIOftR 
Un.lieu adl1C$t\"'C IS 

applkd t0 a moni.sc, lhc 
whokpntcanbt 
s.t■ rwd of glue 

011mping glued joints 
MO$t glued JOlnts must 
be <wnped w1u1e "" 
.JbQr-.,:5t'U 

1/ 

A close-fitting butt joint will often bond satisfactorily under 
atmospheric pressure, without clamping. This is achieved 
by wetting both surfaces with glue. then rubbing them 
together to squeeze glue and air out of thejo,nt wh1lealigmng 
1hc components. This is known as a rubbedjoinL 
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! M.aklnt ■ nlhllecl joblf 
Rubbing 1wo alued 
componenl$ 10,ether 
aducvcs a cl()$e-61tm,1 
buu ,otnt wil.boot the 
use or damps. 

APf'lJCA l'ORS 

U111'JJt.11tadN$Jw-I.J 30/d 
i<ntlt o spttlfe apphtau, •. 
sprtod glw ..,1,Jt a bndlt, 
jl4t Jtkk o, rolkr. W,V,, 
mixilct «iNJlw-. ah>a>•J 
/'1/.1()~ IM l'NJltefortur~, 's 
r~tw,u, 

Gluo_,, 
A wuc bodk stiffens the 
bntiles of a &Jue bfush 
11 is remov«l when the 
brisab wear down. 

CLuit syrl.nt:c-

Usc • plasaic; syringe to 
apply an eucc amount 
or woodwoni.ng •dbl:s· 
ive when you OCICd to 
gtuc 1naooeuible ,o,nu 
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°"""' .. """"''" ofa,arw 
A tercWshould bt lhrtt 
bmeSat; lofl$U the 
Uuctness or 1M .... ood it 
Is 10 sccu:re. 

Pllocbolt, 
To prevent the wood 
from splitting. driU a 
pik,c bole ID \be work lo 
1t1Jdc a screw. U1u dnU 
brtlhatustiabtly 
narrower lhan the width 
o/the SCR'W lhrcad 

WOOD SCREWS 

rews are more decorativ 
screws resist corrosion even outdoors. ot can e 
used in acidic woods suclr as ()(lk that are stainedhy 

SCREW SIZES 

The specified length or a screwoorresponds to the part of it 
tbat actually enters the wood as shown in the drawing at left. 
This measurement can be anywhere from¼ to6in (6 to 
I 50mm). Select a screw that is about three ti.mesas long as 
the thick:ocssof the pieoe of wood or board it is to secure. 
Even if a screw is not k>ngcoough to burst through the back 
of a workpiece, ii will deform the wood fibcn. creating a 
noticeable bulge in the wood. unless you make sure the poinl 
stops at least iin (3mm) short of the surface. 

Screws arc also specified by their nominal diameter or 
''gauge.'' This is never described using a precise measure• 
mcnt. lnstcad, screw gauges are specified by numbcn from 0 
to20-thehigherlhe number, tbelargcrthcscrcw. A No5 
screw, for example. is about lin (3mm)indiameterand a 
No14 screw is about ¼in (6mm). Forstnmgtb, select the 
largest possible gauge. though the nominal diameter of the 
screw should never exceed one tenth of the width of wood into 
which it is to be: inscrtod. The table of wood-screw sizes below 
shows the lengths commonly available in the various gauges. 

WOOD-SCREW SIZES 
LENGrn 

MPERlAL Mr.TRIC GAUGE Nl.ThfflER 

Im 0mm 0 I ' ) 4 

lin 9mm 0 I 2 ) • s 6 8 

!m llmnl I 2 ) 4 s 6 7 8 

ho Hmm ) 4 s 6 7 8 

jm 18mm ) 4 s 6 7 8 

i\D 22mm 4 6 7 8 

lin 2Smm ) 4 s 6 7 8 

llm 32mm 4 s 6 7 8 

lho 38mm 4 6 1 8 

I Jin ... .,,. 6 1 8 

"" 50mm 6 7 8 

2¼tn S7mm 6 8 

21m 6Jmn, 6 8 

lli• JOmm 8 

3"' 7.Smm 6 8 

J;m 89mm 8 ... 100mm 8 

4~in 112mm 

Sm 125mm 

6in 150mm 

Com·e.:ndonal "'ood scre"-s 
About60 percent of the ovcrall lcnglh of a conventional 
wood screw is threaded. The plain cylindrical shank of a 
wood screw acts like a dowel and is surmounted by a wider 
bead that bolds the workpiece or attachment in place. 

Twin-threaded screws 
A newer generation of wood screws is made with coarse twin 
threads that provide a strong hold even in chipboard or 
MDF. Compared with a COn\•entiooaJ screw. more of Lhc 
overall length is threaded and the shank is much narrower 
so there is less risk of sptitling the wood. The steep pitch of 
the threads enables the screw to be driven quickly. 

Twi_na, threldf'd W:rtW 

SCREW SLOTS 
Screw slots ( the rtUS#J n,r 
insere111 MadsJ ar~dtsig~d 
10 accommodau tM tipo/ u 
partiewlor IJtwof sao·driw-r 

Slotted-
10 Has a single groon i:nach-

,ned across tbc head for a 
9 JO 12 straight-11pped screwdnver. 

ero., ............. 
9 JO 12 14 Has inte~Ling slots 

9 10 
designed to accept the tip of 

12 I◄ a matching screwdriver. 
9 JO tl t4 16 Clutdi-hoad ,rttw 

9 10 12 t4 16 
A ·ttucf-proof' screw, u$Cd 

9 JO 12 14 16 18 20 
for fix.mg locks orsecuriog 
\•aluable ObJC'ClS Inserted 

10 12 14 with an ordmarystra.ight-

9 10 12 14 16 upped screwdrh--er. but the 
up r1desout when chedrivu 

10 12 14 LS turnOO counterc1otkwisc. 
tO ll 14 16 18 20 

'1 10 12 14 16 • 10 12 ,. 16 18 20 

10 12 .. 20 

JO 12 t◄ 16 si.-1 en--... a.•-lltM 
12 14 16 """ 

...... "-
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SCREW HEADS 

Most screws art> made wilh a choict of htads. The thru most 
popular au Jhown IN/o•••· 

Flat bead 
A Rat-topped head, which lies Ru.sh with the surface of the 
work. It 6ts into a tapered recess. 
O,·al bead 
Fits into a similar recess, but has a slightly domed top. 
O0en used if the head will be exposed. 
Roundh,ad 
Nonnally used to fix Hat sheet material 10 wood Has an 
appreciably domed top, but a flat underside. 

SCREW CUPS AND COVERS 

,\fan}' wO<Xlh-orkus regard e~posed screw heads tJ.S wuightly, 
but there t1Tt se,•eral types of fitting that concral screw Mads 
or tnhanet their app,aranct. 

Recessed screw cup 
A durable brass collar for removable countersunk screws. 
Lies Hush with the surface of the wood. 
Surface•mounted scrt-w cup 
Made from pressed brass. Provides a raised collar for 
flat-head or oval-head scrcws. Ideal for sonwood. sinc:e it 
increases the bearing area beneath the screw head. 
Domed co,·er 
A plastic ··dome'' that snaps over the nm of a matching 
screw cup to hide the head of a wood screw, 
Cross•head eo,er 
A molded plastic cover with spigots on lhe underside that 
provide a tight friction 61 in screw slots. 
Mirror•sc:rtw covtr 
A chromed brass dome with a threaded spigot that screws 
into the top of special flat.head screws designed to hold 
miNOr glass.. 

3 

0 

NAILS 
A wi 

nailin 
nai s s1er 10 woo n 
under 

Round wire nail 
A strong fixing used for 
rough carpentry and for 
constructing mod:.ups. 
Finish: Bright steel or with 
various coaungs and platings 
Size: I to6in(25to 150mm). 

Oval wir-e nail 
Popular in Britain and 
Europe, a general-purpose 
nail with an ovaJ•scction 
shank 1ba1 is designed to 
~ucc the risk of splitting 
wood. Its head can be 
punched below the surface. 
Finish· Bright s-teel. 
Siu. I to 6in (25 to 150mm). 

Finishing naiJ 
A nail that has a narrow 
shank. Used io making large 
bun joints and miters, The 
head is punched below the 
surface. 

Cur tack 
This nail is designed for 
auaching fabric to an uphol­
stered underframe. Its sharp 
point is pushed into the 
wood, ready for driving. The 
wide head grips lhc fabric. 
Finish. Blued steel. 
Siu: j to l¼in (12 to 30mm). 

Upholstery nail 
With decorative head for 
upholstery fabric or braid. 
Finish: Brass, chrome or 
bronze. 
Siu: jin (12mm). 

Gimp pin 
These small tacks arc 
for the "invisible" fixing 
of upholstery braid. 
Finish· Various colors 
to match braid. 
Size:! and ¼in (9 and 13mm). 

Finish: Bright steel or with 
various coatings and platings. ~ 
S,ze: I¼ to 4in (40 10 100mm). 

Brad 'Y. Used for securing thin ply-
wood or hardboard and for 
securing smaU joints. 1 
Finish: Bnghtsteel. 
Size·¼ to 2in (12 to 50mm). 

Corrugated f~tener 
This device is used when 
making miters and butt 
joints for rough framing. 
Placed across the joint line, 
the fastener is dri,•cn flush 
with the surface of the wood. 
Finish: Bright steel. 
Si=e: ¼ to iin 
(6 to 22mm) deep. 

Wood connector 
Spiked metal plate used for 
securing framework joints. 
The plate is placed across 
the joint line and the spikes 
arc driven or pressed mto 
the wood. 
Finish: Galvanized st.eel. 
Siu: I x Sm (25 x 125mm) 
to7x 14in(l7Sx350mm). 
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Com,p1ed tas1.ener 
Om~ this futm« 
act0$$•J01nt 

I 

' 
1-- --=I -------------:.. 

Wood toMtteor 
llus plate mat~• 
strongbtlnjoin1 

Nails atld fi:xin,s 
I Brads 
2 Round wirr nail 
3 Oval wirt nail 
4 Fi.0ishing nail 
5 Corrugated ru1m« 
6 Wood c:ontl«'tor 
7 Cut tacks 
8 Upholsttty l'WI 
9 Gimp pins 

,~ 
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O..op, ... f 1»bla 51-~t 
Ptmbtob ublt St 
ftld-a•IOO tablts Ill 
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Fall Hips S1 
a..ilt--in llW!9' 72.73 
Kandiools lli'IU 
Dfilpmw 111-1!!1 
WONtcrllWI 304-305 

Piano hingt 
A p.ano h1 nae, nwk ,n 
continuous 6ll 6in (2m) 
lengths, is used where a.A 

~ally SU'OC1£ fitting 
lS requ1rtd. The tung,c is 
CUI to fit the 'A'Otkpi«lr. 

HINGES 
Well- • es or cabiner doors and/al/flaps are 

ive,burchea ha • •• h/oose 

Butt binge 
The solid brass bun hinge 
is the traditional cabinet­
maker's hinge. Broad-suite 
butt hinges - whicb bavc 
relatively wide leaves are 
suitable for wardrobes and 
large cupboards. Narrow• 
suite hinges are used for 
small cabinets and boxes. 
Butt hinges can be used to 
bang inset and overlay doors. 

Ult-off hinge 
Li.n-off'hingcs arc used when 
it is necessary on occasion 
to be able to rcmo\'C a hinged 
comp0nent such as a dress­
ing-table side mirror. A good 
hinge is made of solid brass. 
usu.ally with a steel pin. 
Left-hand and right-hand 
versions are made. 

F1ush hinge 
A flusb hinge is used for 
the same purposes as a butt 
hinge but for Jjghtweight 
doorsonly. This type of 
hinge is easy to fit. as it does 

Con~altd cabinc1 bingt 
Overlay lutchcn-<:upboard 
doors are usuaJly hung using 
modem conceak,d hinge$, 
since these fittings are cap,, 
able or adjustment so that a 
row of doors can be aligned 
accuralely. Most concealed 
hing_es have a circular boss. 

I 
which fits into a hole drilled 
in the door, and a baseplate 
that screws to the cabinet. 
These binges are designed 
to allow a door to be opened 
without colliding with 
another door butted next to 
it. Spring.loaded versions 
keep the door closed. 

Soss ln"isible hinge 

Cyl.inder hinge 
This hinge allows a door to 
be opened a full 180 degrees. 
so is especially suit.able for 
bifold or concertina doors. 
It can also be used for hang­
ing normal inset or overlay 
doors. Fitted into hole, 
drilled in the wood. cylinder 
hinges are invisible when 
Lhe door is closed. 

~ 
Cylinder-hi.need bifold doo~ 

Cranked hingt 
The cranked hinge is used 
for fine cabine1work with 
O\'Crlay doors. The door can 
be swung through an arc of 
18-0 degn,es. 

Cnoked hir.ig~ ii, ll'iit 

.Flusb•fittiog Oap b_inge 
This type of adj~t.ablc: hinge 
allows an overlay fall 8ap to 
lie flush when open. 

Q3]--= 
'---_,, not have to be recessed into 

Used in the same situaLions 
as a cylinder hinge but for 
heavier-weight doors. 

A1.p ('lo5t(I l 
C-1:::::::::::'.._~ 

A IIIISh hsng.hnOI 
~d i.nto tht wood 

the wood. 

306 

BackOap hinge 
With its wide leaves recessed 
into the wood, the uadi• 
tional solid-brass backHap 
hinge is used for attaching 
bureau fall flaps. 

8urtu flap dosed z 
Suruu flap OP"' 

r ,, 

f' ~.AJ , ;._ " " 
Knife hinge 
Recessed into the edge of a 
door, hd or fall flap. this 
type of hinge: is practically 
IDVISlblc when closed. 

r.-:------, 
\,•~-------.J 

Km.rt .. hinged door closed 

Ktdft.,bingcd 6ooo4" o,-
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·r able hinge 
This is a version or the 
backflap hinge specially 
designed for mounting fold­
down table flaps made with 
a rule joint. The hinge's 
longest leaf is screwed to 
the table flap. 

T II.bit flap r,ih;,ed RN' 

IIUU IOlfll 

fW 

Ta.bit Hap lowrtrrd 

Couul.er bing'(• 
A counter hinge is used for 
a double•lh1ckness table top 
that opens up to twice us 
size, ll is also used for fall 
0.aps. Its do,·etail-shapc 
lea\le§ resist Lhe shear forces 
imJX>sed on the screws, 

T•bk lop optflNI up 

fITTING A BlfIT HINGE MAKING A KNUCKLE JOINT 

The /ea\·ts of a hull hinge ran 
~ rectsS-l!d into 1/t, door and 
cabinel equally, with exac,I)' 
half of i,r knuckle pro1ruding 
from 1h,fare of th, dl1l)r, 

Afternotfrely. 1he hinge can 
be offset so that rhefromtdgt 
of tht rabintt 's side panel 
ap~ars OJ an um>roken line. 

o~•trlay doors can be hung 
ei1her way. 

The hinge is usually placed 
at a distance equal to its own 
length from the top or bot· 
tom edge of the door: ,f the 
door 1s framed, it is aligned 
with the edge of the rail. 

0utt~hingt4 Offlia.) door 

Hoving marked the posiuon 
of the hinge and the depth 
oft.he recess with a try 
square and marking gauge, 
make S;awcuts across the 
waste (I). Chop along 1hc 
bad:. edge of the rect"Ss with 
a chisel and mallet before 
paring out the waste (2). 
Fit each hinge and in$CrL 
the screws. 

2 ,.~ OIJI .... Slit with a chbtl 

Thr pi,'Olin,t t1·()()den brackets 1ha1 support tlte folding flaps of 
a Pembrokt> table ran be au ached 10 the tabft's undtr/rame 
wilh deep bull hinges, but they art not as strong as the integral 
wooden hinges known as "knuckle joims. '' 

Msrkingouttbejoints f ~ 
Usingacuttinggaugesetto F- ... '. e _ 
the 1hickncss or the wood. '-.._ . ., 
mark a line parallel to the ---......_ 
end of each half of the joint "--.. __ .,,_, 
on all !"our races. Draw 
diagonals on the edges (I). 
Place the pooot of a compass 
where the diagonals cross 
and draw a circle with a 
diameter equal to the thick- r,~:;;lf-Mou RIR 
ness of the work (2). To ~ "'°',.,. 
mark the knuckle chamfers.. 
use a try square to draw lines 
that pass through the points 
where the circumference of 
each of the circles biscclS the 
diagonals (3). Square these 
line, all around the work. 

Cutting lbe joint 
Saw down the chamfer lines 
across each side of 1he work• 
pieces to meet the marked 
circles, then cut out the 
W-4'-Ste on the knuckle side of 
the kerfs(4). Clamp a 45· 
degree guide block across 
the work and shouk1er•plane 
each chamfer (5). 

Form Lhc rounded knuckle 
ends wuh a rasp and Ille, 
then smoolh them wiLh a 
shaped sanding block. 
Divide each piece of wood 
into five equal parts and use 
a marking gauge to scribe 
lines around both knuckle 
ends (6) Mark the waste 
belween the knuckles to 
leave three on one end and 
two on the other. Cut 
down each line on the wa..:;te 
side with a dovetail saw. 
then remove the waste with 
a roping saw. Shape the 
concave shoulders by scoop­
ing out the wood between 
the knuckles with a chisel 
held be,•cl down. lfposs,ble, 
trim 1he knuckle ends with 
an in-cannel gouge (7); 1hen 
dean them up with a file until 
you achieve a tight friction 
fit. 
Assemble the joint and 

clamp the workpieces 
between battens to align 
them, then use a drill press 
to bore a hole through the 
knuckle oenters to match the 
diameter of a steel or brass 
pivoo rod (8). Tap the rod 
into the hok and file it ftush. 

2 Draw cirdt:Soo Nlg'5 
.-.~~-

3 M1.1t lou!k.Jt Wnt(m 

5 PtllUit itadl dl:amftt 6 Mark OIII kolJCl.le t-Dds 

7 Trim ued:.~ ends 8 Orill !tole for ro4 
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KNOCK .. DOWN FITTINGS 
Whenmak • 
those 

than 

Cbipboard insert 
It is impossible lO make a 
really strong connection in 
the edge of chipboard using 
ordinary wood screws. 
Threaded nylon inserts. 
pushed into prcdrilled 
holes, expand as wood 
screws arc driven inlo Lhem 
to make a secure joint. 

WOOOSOIEW 

Block joint 
This knock-down fitting 
consisting of two inter­
connecting plastic blocks is 
used 10 join pamls at right 
angles. With one block 
screwed to each component, 
a clamping bolt or tapered 
metal plate pulls the two 
block.s together. 

I I 

..i«{~~:;c. ""' •••• 
I V 

Se:rew connector 
Special coarse-threaded 
screw connectors arc used 
to join man•made boards 
without the aid of inserts. 
The connector is dnven into 
a pilot hole with a conven• 
tional cross-bead screw• 
driver. The connector will 
form its own countersink 
except in hard melamine• 
faced boards. 

Cam fitdng 
For a relatively neat panel 
joint, use a cam fitting with 
a cranked nylon peg that is 
plugged into the edge of one 
component and fits into a 
cucular boss recessed in the 
other. Tu.ming a cross-head 
screw operates a cam in 
lbc boss. locking Lhc 
components together. 

Sc.rewi~rt 
Threaded metal sockets 
provide a means of bolting 
together solid•wood com• 
ponenlS or man-made 
boards. The socket is driven 
in10 a drilled hole wiLh a 
screwdriver until it is either 
flush with or just below the 
surface. A machine screw 
fits the lhreaded hole in the 
center of the socket. 

Panel conntt1or 
Panel connectors are used 
to bolt worktops edge to 
edge. To fit a connector. 
drill a stopped bole in ,he 
underside of each panel and 
cut a narrow channel, link• 
ing the two holes, to accom­
modate the connecting bolt. 
Turning the hexagonal nut 
with a wrench pulls the 
worktops together, and 
wooden locating dowels in 
their edges help alignment. 

308 

T•nutand bolt 
The T •nut is a simple if 
somewhat crude means of 
joining wooden framing. 
ldcnLical holes are bored 
through each comp0nent 
and Lhe nut is tapped into 
one of them. The matching 
lhrcaded bolt pulls the nul 
still further into the wood as 
11 is tightened. 

T-nuc 

Cabinet connector 
A cabinet connector is a 
neat bolt for linking adjoin• 
ing cupboards. kitchen 
cabinets or other built-in 
furniture. The ribbed "nut" 
remains stationary while the 
threaded bolt is turned with 
a screwdri\'cr. 

Cabmt:c «111Md-Ot" 
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Taper connector 
The taper connector is a 
crude but effccti"e concealed 
w-,y 10 bang wall cupboards 
or large..irame construe• 
tions. Since the two parts of 
the connector arc dovetail• 
shaped a.swell as tapered, 
sliding one part mto the 
other locks them securely 
together. 

Bolt and barrel out 
This fixing is so strong and 
p<>sitivc that it is used to join 
table and chair frames. The 
bolt passes through the 
upright or leg into the end 
of the rail. where i1 meets a 
threaded hole'" the balTCI 
nut. Wooden locating 
dowels in the end grain keep 
the rail aligned correctly as 
the bolt is tightened up with 
an Allen wrench 1, 

UG 

"'" 
O)LT 

MIT 

6olt a.nd biand 1M11 

LOCKS AND CATCHES 

Comer plates 
Metal corner phHcs are used 
to join table rails at each 
comer. Aangcs on each side 
of the plate locate in narrow 
grooves cut into the rails. 
and wood screws hold the 
assembly firmly together. 
A hanger bolt screwed into 
the chamfered inner comer 
of the table leg passes 
through the hole in the pla1e 
and is Lightened with a wing 
nut, pulling the leg against 
the square-cut shoulders 
oflhe rails, 

Shrinkage plates 
These right-angle plates arc 
designed for attaching a 
solid.wood table top to its 
undcrframe wb.ilc allowing 
for the natural shrinkage of 
the wood. Each plate is 
screwed to the inside or a rail 
ftush with its top edge. A 
round•head wood screw is 
dnven into the top through 
whichever slot in the plate 
runs across the grain. 

Cablntt lock 
The traditional cabincl lock 
is used to secure drawers 
and cupboards. A surface• 
mounted lock is screwed 
directly to the inside or 
an overlay door or drawer. 
When either is inset. it is 
pc,ssiblc to fit a neater 
re<essed lock that lies ftush 
with the surface of the 
wood. A similar lock for 
boxes with lift-up lids has 
a striker plate wllh hooked 
pins that are engaged by the 
IOC:k mechanism. Cabinet 
locks are often made with 
two keyholes at right angles 
to each other so they can 
be mounted horizontally 
or vertically. Lt-ft.hand 
and right·hand versions 
are avaiJable. 

Fall-flap lock 
The fall-flap cylinder lock i• 
designed to lie perfcx:~y ftush 
with the inside su.rfac.e of a 
fold~own bureau or counter 
flap. The key, which can 
onJy be removed when the 
flap is closed. is pushed in 
and tu.med to operate a 
spring-loaded bolt. 

309 

dto urniturea~d r=m ,,,,_ 

r 

• 
Lt.Yf.ROOOR / 

~-;=;~;:::....---, 
lllfl• DOOII 

Sliding-door lock 
A special cylinder lock is 
required to secure O\ler• 
lapping sliding doors. The 
lock, which is fitted to the 
outer door. is OJXrated by a 
push button that sends a bolt 
into a socket recessed in the 
inner door. A turn ofa key 
withdraws the bolt. 

£.scutcheons 
An escutcheon is a smalJ 
decorative metal plate used 
to surround a keyhole cut in 
wood. Most escutcheons 
are pinned 10 the surface, 
but there arc also smaJI un• 
obtrusive recessed versions. 

Magnetic Cllch 
SmaJI encased magnetS are 
screwed to the inside of a 
carcase side panel or located 
in a hole drilled in its edge. 
The magnet atuacts a flat 
metal striker plate attached 
10 the cupboard door. 

Ball cotch 
This catch comprises a 
spring-loaded steel ball 
trapped in a cylindrical brass 
case that i.s inserted in the 
edge of a cupboard door. 
When the door is closed, the 
ball springs into a recess in a 
metal striker plate screwed 
to the carcase. 

Mag.nttk touch latch 
A cupboard 61ted with a 
touch latch doesn't need a 
handle. Pressure 011 the 
door operates a spring tba 
pushes the door open. 

Doorboll 
On a IW1n-door wp. 
board. one door i.s onro 
finrd with a pair of ocat 
sutfacc•mountcd oc 
ftus.b bolts and the other 
with a lock or catcti. 

Magneck Cl tt'b 

Ball ctildl 

[Jg 
OIKII 

S11rfttt-mout1t.t4 bl.JI caldl 

C.481.•i:(T 

JWCMUTCM -
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I Swu-octk 
cabtoet handle 
2 Plate handk 
J R.ingpu.lJ 
4 Drop handle$ 
S DnwerpuU 
6Knob& 
7 Rush bandk 
8 D--baodlcs 
9 Slidi~oor handle 

STAYS AND HANDLES 
A sta is a mechanism designed primarily 10 support 

• horizontal 11, taking 11,e s, 

Cabin<! handle 
The cl11S$K: cabinet handle is 
suspended from two pivolS, 
one at each end. It is avail· 
able in a variety offonns, 
including the distinctive 
swan-neck handle and the 
stronger and even more 
decorative plate handle. 

Drop handJe 
A single teardrop-shaped 
or decorative: finger grip is 
suspended from the center 
or a drop handle A drop 
handle 1s often fined m lhe 
center of a small drawer. 

Ring pull 
This is similar in construc­
tion to a drop handle. but 
the ring hangs from the top 
of a backing plate. 

Door or drawer knob 
Traditional rounded door 
or drawer knobs arc made 
in wood. metal and ceramic 
in a variety of sizes to suit 
furniture ranging from 
wardrobes to collectots' 
cabinet$. The melbod of 
attachment may be a screw 
projecting from the bock or 
the knob or, alternatively, 
an ordinary wood screw 
or a machine screw passed 
through the cabinet front 
into the knob. 

F1ush handle 
A pivoted ring or O-shaped 
handle lies flush with a thick 
solid•bra.ss backing plate, 
which is recessed into the 
drawer fron1 and fixed with 
countersunk wood screws. 

Ortl\Cr pull 
One-picoe cupped drawer 
pulls were originally used 
on military chcsLS. They 
serve as strong screw-fixed 
handles for cupboards and 
chests of drawers. 

O-bandJe 
These slim metal, plastic or 
wooden handles suit simple 
modern-style furniture. 
They are invariably rnadc 
with threaded inserts for 
machine-screw attachmcol. 

SUding-door handle 
Circular or rectangular 
recessed finger grips are 
made for g_luing into over­
lapping sliding doors. 

of drawers and 
cabinets. Select a e and shape to suit 
the st le and sea e 

Doouuy 

Uft•itp door st•r 

Fall-ffapslays 
The simplest fall.flap stay is 
screwed at bolh ends and 
has a riveted joint approx­
imately halfway along the 
ann that breaks to allow the 
stay to fold back into the 
cabinet. A beuer-qualit)' 
version slides silently on a 
bar fixed either horizontally 
or ver1ically on the inside of 
the cabinet. A friction stay 
controls the movement of 
the flap so <hat it falls slowly 
and stnoothly under its O\"\'D 
weight. A small tumscrew 
regulates the amount of fric­
tion and consequenl.ly the 
rate al which the ftap falls. 

Door St!f.)' 
A door stay prevents a 
cupboard door from being 
ripped off its hinges or 
opened 100 rar by restricting 
its swing to a maximum of90 
degrees. A ngid onetal ann, 
screwed to the door, slides 
through a ph·oting nylon 
sleeve auached 10 the cabinet. 

Lift-up door stays 
Stays for lift•up doors or lids 
lock automatically when the 
door or Lid is raised, and arc 
released for closure by lifting 
1l slightly berore letting it fall. 
Friction stays that preYent 
doors or lids from slamming 

\~ul are also available. 

~ 
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GLOSSARY OF TERMS 
A 
Afr-drying 
A mclhod for seasoning wood 
that permits CO\'Crcd stacks of 
sawn ,,.,ood lo dry naturally in 
the open air. 
Alloy 
A mixture or two or more 
metals to create a composillon 
with specific properties 
Anthropometry 
The comparati\'e study of the 
dimensions of the human 
body. 
Arc 
Part of an unbroken curved 
line as drawn by a compass. 
Arris 
The sharp edge where two 
surfaces meet at an angle. 
Axis 
The imaginary line about 
which an object such as a chair 
rail i.s symmetrical. 

B 
Back.Ing gradt 
The category of cheaper 
veneers that arc glued to the 
bad: of a board in order to 
balance bcucr-quality \'Cncers 
glued to the front face. 
Banding 
A plain or pauemod strip of 
veneer used to make 
decorative borders. 
811.rt'facc-d 
The description of a joint that 
has one shoukler only. 
Batten 
A strip of wood. 
11,ad 
A rounded convex. shape 
turned on a lathe. or A 6ne 
molded strip of wood, also 
known as beading. 
Btncbdog 
A met.al or wooden peg 
inserted into one of a row of 
holes. 
U.ocbstop 
A ftjp-up tongue that is 
permanently inlaid into the 
bench top. 
fknJ 
A surface that mee1s another 
at a.n angle other than a right 
angle. or To cu1 such surfaces. 
Su also chamfer. 
Bifold door 
A type ofshdmg door made 
from two hinged panels that 
fold as the door is slid 
sideways. 

Bird's•mOuth 
A notched plate or meial or 
wood that is clamped or 
screwed to a bench so that the 
no1ch o\·erbang:s the edge. ll 1s 

used to support work. being cut 
with a ptcrcing saw or scroll 
saw. 
Blink 
A piece of wood rou&hJy cut to 
siu ready for turning on a 
lathe. 
81...S 
A process whereby a substanoc 
such as natural wood resin 
pcnneates and stains the sur• 
face ofa subsequent coating. 
Blister 
A small raised area of veneer 
rcs:ulting from insufficient glue 
at that point. 
Blockboard 
A man-made buildmg board 
with a core of approximately 
square-section $0lid-wood 
st.rips sandwk:bed between 
thin plywood sheet>. Stt also 
laminboard. 
Bort 
To drill a bole. 
Bo~·NI 
Twisted 
Bruise 
To make a dent in wood by 
strlking il with a h.ard object 
such as a hammer. 
Butl 
A wany growth on the trunk 
of a u-ee. When sliced it pro­
duces speck led veneer 
8:11n 
A thin hook of metal left along 
1hccuttmgtdgeof a blade after 
boning or grinding. 
Button 
A wooden device screwed to 
the underside or a cable lop 10 
f'ix it to an underfromc. 

C 
CabiDtcmal.t.r 
A manuracturcr or good· 
quaJjly fumjtut'e'. 
Cabriole leg 
A furniture leg developed in 
the 18th century that is made 
wi1h an upper con-.·cx curve 
that descends, tapering. to a 
concave cur.•c. 
Calibntttd 
Marked ou1 with one or more 
scales or measurement. 
Carpenrer 
A woodworker but not ne,ces.. 
sarily one who specialit..CS in 
fine work 

311 

C""•lumlened 
A tenn used 10 describe 
unc\·cnly seasoned wood wnh 
residual uneven stttsses 
throughout its thickness. 
Ca1alys1 
A substance that ,;limulatc, or 
increases the rate ora chemical 
reaction. 
Cauls 
Sheets of wood or metaJ used 
10 prts:s veneer onto 
grouodwork:. 
Ch-.u:ofer 
A 45-degrce bevel along the 
edge of a piece of "'ood or 
board. or To cut such bevels. 
Ch.aitering 
The noise caused by I work• 
piece or 1001 vibrating. 
O,ccks 
Splits in wood caused by 
uoc:veo sca,orung. Stt also 
knife chocks. 
O,ipboard 
A mat of small part.ides of 
wood and glue compressed 
iJHo a flat building board. 
o,..-
A split hammer peen u.,;cd to 
grip a nail by its head and 
lever it out ofa piece of wood. 
Ocarwood 
Good-quahty wood that is 
free from defects. 
Oosed•coat 
A term used to describe sand• 
paper that his abrasive par­
ticles packed closely together. 
Coarse•texture:4 
Stt open grain. 
Colle,t 
A tapered sleeve made in two 
or more SCgJnents that grips 
the shaft of a cutler. 
Comb•gr:ain 
Another term for quarter­
sown, 
Compc>uud mhcr 
A miter that is angled in two 
plant$. 
Co11C1he 
Curving inwards. 
Contact cement 
An adhesive lhat bond:s to 
itself without the ajd of clamps 
when two previously glued 
surfaces are brought together. 
Com·1:x 
Curving outwards. 
Core 
The central layer of plies, 
particles or wooden strips in 
a man-made board. 
Counterbore 
To cut a hole that permits the 
head or a boll or screw to lie 
below the surface of a pieoe of 
wood or The hole tt..elf. 
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GLOSSARY OF TERMS 
Coi·e E Fi.gurt Haunch 
A concave molding along lhe Another lerm for grain The shortened part of a lenon 
edge ofa work:picoc. or p:iuem. Lhat prcvenlS u from twisting 
Another term for holJow. Early,.·ood Fillet out oflinc with the upright 
Crtst rail That part or a trec·s annual A narrow strip of wood. membtr at a comer of a frame. 
The top rail forming part of grov. Lh rings that is laid doy,,n flat-grt.io I lt"art""ood 
the back rest of a chair. in the early pan or the Another term for plainsawn. The mature wood that forms 
Cross-banding gro .... ina sea.son. F1at-sliced the spine of a t.tee. 
Strips of \'tnecrcut across the FAlgt•a;r1Jn A term used to descnbe a Hide glue 
grain and used as decorative Another term ror quarter- narrow sheet of \'Cnecr that ha! A protein-based wood glue 
bordcn.. sawn. been cut from part ofa log made from animal skins and 
Cr~utring End grain \l,ilh a knife. bone. 
Sawing across the grain. Tbe surface of wood exposed flat5a"·n Hollow-ground 
Cross gr11in afiercutting across the fibers. Another tenn for plainsawo. A term used to describe 
Grain thai deviates from the Ergonomics ,;"litches circular-saw blades that a.re 
main bis of a workpiece or The study of the relationship Pieoc, or wood sawn from a log reduced in thickness toward 
tree. between the average human for slicing into veneers. o,r The theLr centers. Also. a concave 
Crotch flgW"e body (especially that of a bundle of sliced veneers. bevel on a knife. chisel or 
Another tenn for feather worker or machine operator) Flute other edge tool. 
figure. and its environment. A rounded concave groove. HoUo""-s 
Cto'l,D-('01 Escutcheon flu,: Concave shapes turned on a 
A term used to describe Vfflttr The metal lining or a keyhole A substance used to clean the lathe. 
that has been tangentially or a protective pl.ate that :rnrfac:cs of metal prior 10 Hooe 
sliced from a Jog, producing surrounds it. soldering. To produce the final cutting 
oval or curved grain pauerns. Fox Wl'Clging edge on a blade or cutter by 
Cup F A Joint where wooden wedges rubbing it on or wilh an 
To bend as a result of shrink• are used to spread a tenon in a abrash·e stone. 
age - specifically across the stopped mor1isc. Hom 
width of a piece or wood. Fac~tdi:,:t Front eletatlon Excess waste wood 1en on a 
Cure The surface planed square lo A scale drawing showing the workpiect to support the end 
To sel as a result of chemical the face side and from which front view ofa workpiece. ofa mon1sc v.hik the joint is 
reaction. other dimeosion-5 and angles being cul. The horn is sawn 
Curlyfipre are measured. G off afier the jomt is assembled. 
Sec curly grain. face quality Housing 
Curly grllio A lerm used l0 describe better• A dado. either through. blind 
Wood grain cxhjbitingan quality \'enccrs that are used to Grain or half-blind that accepts a 
irregular wavy pattern. OO\·er the visible surfaces of a The general dire,ction or she.If. stair tread, dove.tail. 
Curtaining work-piece. arrangement or the fibrous etc. 
An undulating ridge of u.ggjng Fact.side materials of wood. 
paintv.'Or\'. resembling the The flat planed surface from Cra,-iry a:uard I 5hapc of a draped curtain. which all other dimensions and A blade or cutter guard that is 

angles are measured. raised by the passage or the 

D Futbtr figure work, then drops back under ln-canntl 
The grain pauern on wood iis ov.n ~ghl A krm u~ to describe a 
that has been cut from that Green wood gouge ...,1th a bevel ground on 

lndo part ofa tree where a branch Newly cut wood that has not the inside of the blade. 
A groo\'e cut across the grain. joins the main stem or tTUnk been seasoned. lnl«d 
o,-To etll such a grooV'C. Feed Groo,e A term used to describe that 
Dimension h1mber To push a workpiece in a oon• A long narrow channel cut in pan ofa machine·, \\Orktable 
Prepared wood cut to trolled manner toward a the direction of the grain. or that is io front of1he blade or 
.standard .sizes. moving blade or culler. To cut such channels . cutler. 
Double insula led fentt Ground.,rnrk lnl•y 
A power tool with a non• An adjustable guide to keep Tbc backing material to which To instrt pieces of wood or 
conductive plastic casing thal the cutting edge of a tool a set veneer is glued. metal in to prepared rcccssc, so 
protec:u the user from elecuic distance from the edge of a Gullet that the material lies Hush with 
shock is said 10 be double workpie«. The spru::e bet-ween sawtecth. the surrounding surfaces. or 
insulated. Fu-rule The ptece of matenal itself. 
Dressed lwnber A metal collar that reinfol"Ot$ H Isometric d:r1111-ing 
Wood sold with one or inore the ""ood where the tang of a A scale drawing with its main 
surfaces planed. chisel or other hand 1001 enters axes equally inclined. but 
01151 panel lhe handle. Hahlo~joinl giving an impression or 
A hori'tontally mounted panel Fiberboards A lap joinl where each perspccti\'C, 
that protects the contents of a A range of building boards member is tt-LIC'o'Cd halfway 
drawer from 1he dust created made from roconstilutcd wood through. 
by the drawer above rubbing 6bcrs. Hardwood 
on its runners. Flelded panel Wood C\lt from broad-Jea\'ed, 

A solid-wood panel with edges mostly deciduous trees th.al 
beveled to fit grooves in a belong to the botanical group 
frame. A.ntios~rmM. 
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GLOSSARY OF TERMS 
J Late~-ood Open gr1ln Plan 

That part of a tree's annual A temi used to describe: rina• A scale drawing 5howmg 
growth ring that is hud down porous wood with large portS. the 1op view of a workpiece. 

Jig in the lauer pan of the grow- Also known as coarse- Pla.n elention 
A device used to bold a ingseason. textured. Another term for plan. 
workpicet or tool so that an Laylngolf Out -cannel Ply,.·ood 
operauon can be repeated The action of finishing an A tenn used lo describe a A building board made by 
accurately. application ofpamt or varnish gouge With a bevel ground on bonding a number of wood 
Joiner using upward brush strokes. the out.side o(thc blade. vcnetrs together under 
A woodworker who specializes Upping Outfetd pressure. 
in the construction of building A protcctio.--c strip of solid A term used to dcsc-nbe that Pocket screw 
component,;; such as windows., wo<Xl applied to the edge of a part oh mach.inc·s worklablc To bore a hole at an angle 
doors and SlaUS. man-made-board panel or that is behind the blade or through the inside face of a rail 

tabk top. cutler. in order to in.scrt a top-fixing 

K Long grain Oxidi.u screw. 
Grain that is aligned with the To form a layer of metaJ oxide Pumice 
mama.us or a workpiece. Stt as in rustmg. A light volcanic rock that is 

Keri also shon grain. ground to a fine abrasive 
The slot cut by a saw. Lop<n p powder and used to mochfy the 
Kickback Draw runners that are pulled texture ofa wood finish. 
The action of a workpieoe from a cabine1 in order to Pwnmtl 
being thrown toward a support a fall nap. P•rt A sq uarc section ten on a 
machinist by a moving blade To remove fine shavings with wrned workpieoe. 
or cutler. or The action of a M a chisel. Pusbsdck. 
poV1ecr tool v,,hen itjwnps Parquetry A notched stick used to feed 
backward as a result or its A similar process to marquetry a v,,ortp,ece into a blade or 
blade or culler jamming. Muquttry but using veneers cut mto cutler. 
Kkktr The procm oflaying relatively geometric shapes to make 
A strip of wood fixed abo..,-e a small pieces or veneer to make decorative patterns. 

Q drawer'5side to prevent 11 from dccontti,•e pauems or pictures. Partlcleboards 
tipping upward as the drawer Stt a/$() parquetry. Bu.ikling boards made from 
is withdntwn. Miter small chips or Oakes of wood Qu3rten•""·n 
Klln•dtJiog A joint fonned between two bonded together with glue A tenn used 10 describe a piece 
Methods for seasoning wood piooes or wood by cutting under pressure. of wood v..ilh growth rings 
that accelerate drying. bevels or equal angles (usually Patin.ta between 60 and 90 degrees to 
Kn i ft chtt:ks 45 degrees) at lhc ends ofbolb The color and lex tun: that a the racc-s of the board. Stt also 
Splits along veneer caused pieces. or To cut the joint. material such as wood or metal rift.sawn. 
by poorly adjU!ited veneer- Mock-up acquires as a result ofa natural 
slicing equipment. A temporary cons.truct1on aging process R Knock-down fittings made from scrap materials in Pawls 
Mechanical devices for joining order to test a design. Pivoted pointed lc.·crS 
components, especially those Modesty board designed to grip a workpiece as Rabbet 
lhat may have to be di.s- A deep rail fixed bet"een the soon as it is throv. n back by a A siepped recess along Ille 
mantled at a future date. tv.o end frames of a dc:s.k.. Its moving blade or cutter. edge of a workpiocc, usually 
Koot sealer original purpose was to PEC as part or a joint. or To cut 
A shellac-based scaler used to conceal the leg, or a <;catcd Polyclbylenc glycol astabil• Juc-h recesses. 
coat rcsmous knots that would person. izmg agent used in plooc of R1cl< 
stain subsequent 6.nishes. Mortise con,-entional seasoning pro• To distort a frame or carcase 
Knuckle A rectangular l"CCe$S cut in ~ to tl"Cl&t green wood. by applying sideways pressure. 
The cylindrical part or a hinge wood to receive a malehmg Photosynthesis Ratc-btt 
through v..hich the pin passes. tongue or tenon. A natural prooess that takCJ A device Lhat pennia motion 

1'\1untin place when energy in the form in one direction only. 

L The central venical member of or light i.s absorbed by cbloro- RtUd e:an'in& 
a frame--and~panel door. or A phyll, producing the nutrienu A typeofcarvina where the 
grooved stnpof"'ood that on which plants live. background iscu11"'-'8Y, leav• 

L1.minlli1t divides and supports the two Pilasttr ing a motif projecting from the 
A component made from thin sections of a wide drav;er A shallow rectangular column surrounding area. 
Juips of wood glued log.ether. bottom. or wood attached to 1he face of IU(lSJl~·n 
or To glue strips together to a cabinet. A term used to describe a piece 
form a component. 0 Pilot hole of wood with growth rings that 
Lam.in boa.rd A small-diameter hole drilled mect the races or the boatd at 
A man-made bwlding board prior to the insertion or a angles of more than 30 degrees 
with a core or narrow strips or Ofkut wood screw 10 act a.s a guide but at less than 60 degrees. 
wood glued together and Suap wood cut from a for its th.read. Rjpplng 
sandwiched betv.-ccn thin work-picoc. Pl•losawn Sawing parallel 10 the grain. 
plywood sheets Stt alw Open-coat A ttrm ustd to describe a Pleet ROIU)'•CUI 
blcxkboard. A term used to describe sand- of wood with growth rings that A tenn used to desc-ribe a con• 

paper 1ha1 ha, widely spaoed moct the faces o(lhe board at unuous sheet of veneer peeled 
abrasive part.ides. angles of less than 45 degrees. from a log by turning ii agalnst 

Su also rirtsawn, a stationary knife. 
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GLOSSARY OF TERMS 
Ronensrone Slasbsal'lll Tang w An abrasive Powder similar to Another lcnn for plain.sawn. The porntcd end or a chisel or 
pumice but ground even finer. Sloping haunch liJc that is dnvcn mto the 
Rubber A tenon bauoch cut al an angle handle. Waotycdgt 
A cloth pad used to apply so that it is invisible when the T a.ogenOaUy ct1 I The natural wavy edge of a 
polish, stain or vamis.h. joint is assembled. Another term for pla1nsawn. plank. h may still be co""~ 
Runners Sor1en.ing Tt:mplatc by t..rce bark. 
Strips of v.ood that support a Pie= of scrap .,ood used to A CUI-OU( pattern to help Wu·y i;:raln 
drawer and up0n which it protect workpieces from metal shape a workpiece accurately. A term used 10 describe the 
s.lides. vise or clamp jaws. Ttnon C'o'CO wave-like grain pattern 

Sorowood A pro,cctmg tongue on the end on wood cut from a Lree wi1h 

s Wood cut from coniferous ofa piece of wood that tit$ in an undulating cell structure. 
trees lhat belong to the a corresponding monise. Wild gr-sin 
botanicaJ group Tbermopl~1"ic Jr-regular grain that changes 

Sr.p~ood Gymnospermae. A Lenn used to dcscri be a d1rect1on. making 11 diff,cult to 
New wood surrounding the SpLi ttillg OU I LnateriaJ that can be resoflencd \lt'Ork:. 
denser heartv..ood When a culler or drill roughly with heat. Wlndin~ 
Scribe breaks through the bouom or Tb~rmosecdng A warped or twisted board 1s 
To mark with a pointed tool. back or a workpiece. A term used to describe a said to be winding or in wind. 
or To mart and shape the edge Spring'l'iood material thal cannot be 
or a workpicoe so tha1 it will fit Another term for carlyv.·ood. resoncncd with hca t once It y exactJ y agamst a.notbe:r surraoe Sttlt has set hard. 
such as a wall or ceiling. A ,,,.crticaJ side member or a 'rhinnou 
Seasoning frame-and-panel door. A substance used to reduce the Vache ~·arnish 
Reducing the moi.s1ure content Soop consistency of paint. varnish, An exterior-grade varnish 
ofv.ood. Aslriporwood agamst v.hich shellac or lacquer. especially suitable for coastal 
Sec.rel haWl(':h a drawer front or door comes Thixotropic climates. 
Another term for sloptng to rest when n is closed. A property of some paints 
haunch. Stopped mortise th3t have a jelly-like 
$tt1ion A mortise that docs not pass c:ons1slency unul stirred or 
A scale drawing that s.hows a n&tu throuah a pica: of wood. applied, at wh,ch point they 
view of a work:pieceas Lfit had Scral&,ht gralo become liquified. 
been cut through. Grain that aligns with the main nro'll 
Set axis of a workpiece or LrtlC. The clearance bet.,,..,-een a blade 
To bend sawteeth to the right Striker plate of a machine such as a scroll 
and leO or the blade in order The metal plate against which saw and its frame. or The 
to cut a k.erf widcr than the a latch or lock comes. to rest. outlet for shaving, above the 
blade ilSclf. Scrlnglog mouth in a plane·s sole. 
Setting In 
The fine shaping of carved 

Fincstnpsofwood u50CI to 
divide areas or \'encer. 

TongU(' 
The projecting ridge cut along 

wort. Scrap the edge of a board that fits 
Shank To prcxtuce a razor-sharp into a corresponding groo,'e in 
The cyhndncal shaf't or a screw cuuingcdge by rubbing it on a another board. or A plywood 
Oro.ail. or Tbe shaft of• drill slnp of lwlhc;r. or The stnp striptMt 6Lsln groovesc:ut in 
or cutter. orleather iLStlf. ,~o boards to be joined. 
Shear fo«-.: Stub mortise Tusk tenon 
The force apphcd to a Another tenn for stopped A wedged through tenon used 
structure by a trans,·erse load. mortise. 10 join Ooor joists. An addi• 
She.Ilic Stub tenon tional stub tenon (the 1usk) 
A socrchon or the lac IOSCCl A sbon tenon tbal docs nol below the through lenon pro-
used to manufacture French pass right through a piece of .,,-ides extra support. A 
polish. wood. simphficd \'Crsion is used to 
Shoot Summerwood allow disassembly of a 1rest1e-
To plane accurately using a. Another term for latewood. table understructure. 
finely set plane. S"·eep 
Short grain A lerm used lO describe the V A tenn used to describe where curved section of a carving 
the general d1rcct1on of wood gouge. 
fibers hes across a narrow s~i.na Ve:neer 
section of wood. The maximum diameter of 1 A thin slice of wood used as a 
Shoold<r v.orl::piea: !hat can be turned surface covering on a less 
The squared end of a w-ork• o,·cr a lathe bed. cxpens,1\'C ma1enal such a.s a 
pioce on one or bo1h sidC$ of a man-made board. 
tenon or tongue. T V t.rtical t::rain 
Side eJention Another term for quaner• 
A scale drawing showing the sawn. 
side view or a workpiooe. Tack rag Viscosity 
Skiver A doth impregnated with resin The extent to which a fluid 
Thin leather prcparc<l for for ptek:mg up loose dust. Al.so rcsistS the tendency to flow. 
gluing to a desk or table top. k.no~n as a tacky rag. 
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Page numbers in i10/ics refer to 
photographs and illustrations 

A 
adbesi,·es 3-02-3; 302-3 

for metals 296 
Stt also gluing 

ad.Lt•t)Cdaw bainmer I 15; 1/5 
adzes 274; 174 
afrorrnos:la. lO 
iair-dl');ngwood 13,311; /J 
1.lcobol•based stains 287: 186 
alCOft units 71 
alder, r-.d l(/ 
alloy311 
alwninum291 
11luminum-oxidt paper 285; 18.S 
lD1tled mortise and le-DOD joiOlS 

233;233 
1u1jtlcd ttnom 233; 1JJ 
anneaJed glas.<i 298 
amhropometry4(), 311; 4(), 

50.55.61 
antique glass 298 
antique polishes 294 
arc 311 
amlS 51 
anis 311 
ashll.16.49 

European 2/ 
steam bendmg 252 
White2/ 

auger bits 113; IJJ 
sharpening 186: 187 

axis311 

B 
batk•btot gougts17J 
back cutt.iog J / 
baek Hap hinges 306: J06 
backiog-gn.dt H'.'Deers 30, 

262. JI I 
baeksaw"S 83; 83 
ball tate:hcs 309: 309 
balJoon-b:tck ch3irs 52; Sl 
balsa 11 
band sa,o 172•7: 171•7 

bench-mounted 17J 
blades 174-5; I 74-J 
safety 173 

band wheels I 73. 173 
b2ndinp 265-6. 3 I I; 26J-o 
bu damps 120-1: /1()./ 
bardaCL-d 311 
barerace.d housing 225; 146,225 
barefaced cenoos 233,133 
bark 10, 16; I/, 14. 17 
baMWood 11 
bat1en JI I 
bead saws SJ: 83 
bead tng J I I 

bits 142: U2 
beads 311 

cuttiog97 
luming 200: XXJ 

beeob 21 
European 21 
steam bending 252 

INDEX 
beli s•nders 147, 191: 147. 191 

bench-mounl«I 148; 148 
bells 147. 190 

yades 148, 190 
h<.neh dOI!$ 277; 212 
h<neb holdflSI 212. 276; 211. 

276 
bench hook,83, 213;83. 213 
bench-mounted bandsa¥t'S 173 
bench-mounted belt sanders 

14$;Ui/ 
bench-moonted drfll presses 

118: 188 
heneh-moun1ed Jalh<s I 92-3; 

191-3 
h<neh-moon 1ed pl an,rs I 39: 

139 
bench-mounted sander! ISO; 

150 
h<nc.b pbnes8g.91, 94: 

88-91. 94 
care and use of90-1; 90-1 
scrvic.,n,g91: 9/ 

bench ra bbe,r planes 92; 91 
h<nehes 

folding benches 213; 213 
woodworker's benches 

212; 212 
workbenches 210, 212-3; 

210, 212-3 
bencllslOD<S I 02 
bending wood 250-7; 1.S0-7 

kcrfingZ.50-1; 1JQ,/ 
laminated bending 254-o; 

lJH 
safe1y25J 
Sleam bending 251-3; 2JJ-3 

beo"'ood d>alr< 53; 49. 53 
bet¥rttn-ccnte:r iurning 198; 198 
bt,,el47,31I 

CUiling 130, 153, 167; JJ9. 
JJ3.167 

planing I 84; 184 
ripping I 59, 168; 168 

be•·el·edf:<"I chis,ls 98, 101; 
98,101 

btH?:led doH•tafl jointS 244-S; 
UM 

bifold door 311, 68 
bi.rcb 11 

paper 22 
sttam bending 252 
yellow 11 

bi.rd's-1:nootb 3 I I: 296 
biscui1jointers 136-7: 136•7 

blades I 36. 136 
cutting 137; /J7 
safely 137 

bis,uils 136; 63. 6J. 136 
bits 112-14, 126, 142-3, 189: 

112-14.126.142-J.189 
blsdbean}} 
bl:1ck"''ood 11. 44 
blade•hanuneringjig 105; 10$ 
bl11des 134, 156; IJ4 

band saws 174-5; I 74-J 
biscuitjointcn 136: /37 
circular saws 134. /J.:f 
crosscut saws I 58-; J 58 
jiis,)~s 130: /JI 
metaJv,otk:ing / J / 
radial~armsaws 166: /66 

ripsaws 134.158: 134. 158 
scroll saws 174-5; 174-5 
sharpening 104-5: 104-5 
cable saws I 58; 158 

blanUJJ 
bleaching wood 286; 286 
bleed 311 
blind do,·etail joints 242-3: U1-
blis1e, 264. JI I: 263 
bUc,. '""' 83; 83 
block joints 308; JQ8 

block pl•nes 93; 93 
blnekboard 36. JI 1:36 
board joinlli 246-8; 246-8 
boa.ds 34-8: 35-8 

hardware 36 
joinl guide 246 
swageJ6.211;211 
working 248; 2'8 
~~ also block board: 

chipboard~ laminboard; 
medium--density 
fiberboa,d; pl)"'ood 

boll ai_od barrel outs 3()1), 309 
bondi.rq: o( ply,.·ood 34 
book-mai1ching nneer 260: 161 
bord•,s 282: 181 
bo,e 311 
bow s1•·s 84, 85; 84. 8$ 
bo•11;ing 311: U 
bo•l gouges 194; /94 
bo"°·ls ,;. 47 

1umiog 202-3: 202-3 
boxjoints216 
boxe:s41.4J.U 
box•ood 21 
brace bils II l. 114; //J, 114 
brattS I 13; I /J 
brad2 •·Is 11 2; II 1 
br2d•poin1 bilS I 12, I 14, 126, 

189;111. 114.126.189 
brads 3-05: 30$ 
brass 297 
Braz.ilwood 11 
bruing mttal 296 
brick toftStrll(liOn 260: 160 
bddle Joinlli 235; 2JJ 
b•uise 311 
brushing Preneh poUsb 288.188 
bublna,a 13 
bull1•h1 stonage units 71-1 
bullnose planes 92; 92 
bureaus 42; 41 
burl 15,311 
burl H.".DCt':r 32, 4j, 47 
burnishers I 10: I IQ 
burTJII 
butl hinges 3-06. 3-07; JQ6. 307 
bull joinlS 216-17: 216-17, 222 
bun ,t':'nttr 11 
buuernur 2J 
bunoo 311: 56.199 
bunoo polish 288: 288 

C 
C-cl•mps 122: 111 
cabrntt connectors 308; 108 
cal>i.oe1 bandits 310; J 10 
cabinet locks 3()1): J()9 

315 

cabinet scnpers 110, 111; 
110.1// 

cabinet sa..-driren, 118: / /8 
cabineonaker 311 
cabinels45. 48.64-5 
eabriolc leg 3 I I 
calibrated 311 
calipers 194; /9$ 
cam fittings 308-; J08 
carbide,dpped blad<s 158; 158 
carbide-tipped unh·ersal 

blades I 34: /J4 
earbo n steel 297 
cmase join LS 236: 136. 1'6 
carpenter 311 
carpenter's mallets 116: / /6 
eaner-•s bench S(.rt"'S 277; 177 
can·er's maUets 274; 274 
c:aner-·s ptJDCMS 114 
can-e:r-'s stands 277; 177 
can·er-'s sr.ooes 102: 101 
caner-'s vlseis 277; 177 
canin~ in wood 272-83: 211-83 

ch1pcaMng 281-2; 181-1 
in the round 280-1~ 180-1 
polishing 289 
n,Licf carving 279; 279 
cools 272-S: 172-J 
woods 275: 175 

caning mountings 281; 281 
eorring 1ools 272-5; 171-J 

handles 272: 172 
sharpening 274~5; 171-j 

case budene,l I 56, JI I 
catalyst 311 
catalyzed lacque:rs290-I: 19()../ 
<>tch<s 309; 309 
eaul ,·e:ne:e:ring 262, 266; 162. 

266 
"'uls 262, 3 I I; 262 
ttdu/6.17 

of Lebanon 16 
Western red /6 
yellow 17 

eelluJ05e lille, 284; 184 
ctlJulose lacquer 290-1; 190 
ctnter bits 113: / /J 
center hin2t':$ 306; 306 
chairs "1, 42. d, 49 

designing 50-4; S0-4 
chalked lines 79; 79 
d>amfedl2 
chamf« bits 142; U1 
chamfer planes 94; 94 
cbamferspokesbnes 108: 108 
chatterilllC 312 
checks31,312; 14.JI 
cbe:rry. Black 1J 
~ or drawtrs 69-70 
chestnut 23 

European 13 
fuming 287 

chip can'ing 28 J • 2; 291-2 
1ools 281; 181 

<hlpboard 36,312; 17 
chipboard illS<'rts 308. 108 
chi.sel-1'ead Slle: 174 
chlsel-1001h blades 134. 134 
chi.,ls98-101; 98-101 

for carving 2n-.l; 271-J 
gnnding 1()6..7: /06-1 
handles 98; !l8 
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INDEX 
Japanese chisels I 00; J()() cros<-banding 26S, 312; 26S diamond-sh.arpe:ning sloncs E mortise chise1s I 00; /00 cross grain IS. 312 103; 10] 
regrindiag 196; 196 uosslapjoinl 219; 219 diamond-spray sharptning 
sharpening 104: 104 cross-peeo hammers 115: /IS 103; IOJ earlywood 11, 15,312; // 
smoothing 198; 198 crosst.ul sa"'s 81, 82; 81. 82 dilfose-porous wood 11; // ebonyU 
storing and us.i ng 99; 99 blades I 58; / J8 dimt:nsion lumbtr 14,312 edgtd>n,ps 122; 122 

ci.rcularsa""S 132-5: 131·5 cro,stulling 135, 152•3, 312; discsandus ISO, 171,191: edge-lonniogbilll 142: /41 
blades 134; I J4 IS]-J ISO, 171, /9/ edge-grain 12, 312 
cordless 133: HJ on a band saw 177; 177 dividers 296: 196 edge-to-edge join is 222-3; 
safety 133 oo a radial-arm saw 167: 167 dog-leg chisels 27 J ]2].J, ]J6. 146 

damp h<1ds 120; I lO on a table saw 160; 160 domed scrapers 195; 19J clamping 223; 113 
clamping tn:issbtad scrt"idrhtrs 118; door knobs 310; J/0 (':ltclric irons 258. 263; 16) 

.J joints 223,245,303; 21J. JOJ 118 door stays 130: JIO elm 14 
veneer 262; 262 crotch figurt 312 doors66-8 Outc.hU 

clamping forms 256; ]S6 Cl'O'llflll--CUI 312; JJ double insulated 312 English 14 
clamping Jig ]6(J cup 312 double mortise and tenon steam bending 252 
clamps 120-2; /20-2 cup chucks 201; 101 joints 228; 228 While14 
cla•· 312 cupboards 6'·S. 66 do.-etail angles 239; 119 end gnii_n 12,312 
claw hammers I IS, 117; //7 cure 312 do.-etail bits 142; UJ drilling 170; 170 
clear wood 14. 312 cort firure JJ domail chisels IOI: IOI molding 208; 208 
closed toa t 312 curlygrain 1.S,312 dm eratl housing joinu 146, planing93, 18S;9J, l8S 
cocobolo 2J, 4:, curtaining 291. 312 22S; J47.21S sandiag 285; JBS 
coll<! 140,312; 140 cun·e-•cutting saws 84; 8S do,daUjoints 146, 238--45; eod splilll /4 

~ 
colored pollshts 28& cun-ed-<aol asstmbly 261 U6.2J8-lj eod '1ses212;2/2 
comb-grain 12. 312 wned-edge gauge, 78: 78 do,erafl lap joints 221; 111 engineer's ,·ises 276; 276 
combfoadoo blades 158; I $8 tunes do,·e,a11 saM"S 83: 83 epoxy•resln adhcsi,n 303 
combination chucks 201; 201 moldiag 208: 208 do,etail ltmplalt 77; 16 ergonom.ic:s 40. 312 
combtnadon grinde-rS 107; 106 cut t•cks 305; JOS do'l'i~I carcase joints 237; ]J7 escutcheons 309,312; 309 
combination oilstones 102; 102 cuts 12. IS; 12 doM·tl frame jollus 237; 237 npanslon bits 113; /JJ 
combtnadon phnes 96: 96 cuttube•ds 207: 207 dO'l'it'ljoint541, 236-7; 2J6-7 
combinadoo spokesha.-es 108; cutlers 183, 207: 18], 107 do""'·el rods 236; 136 F 108 cutting depths 132. 133. 136. doweling jigs 127,237; 127, 
tomplSS pl•nes 9S; 9.S 138, 141, 164, 172, 180 137 
comp155 saws 84, 85: 84. BS cutting gaoge 78; 78 dowels 236; 136 £•cc edge 312 
composs,s 194; /9.S cutting laminates 256 dolokis 86; 86 jointing 184; 184 
compound mJter 312 cutting lists 74 drawe.r knobs 310; JJO fa« qualjty 312 
conct:11ed tablne.t bing.ts 306: cuufog lubricants 297 d:rl'l'lo·er•lock chistl JOO: /00 race SCn't'RS 214; ] /4 

306 cutting mat 258; ZS8 dra,.·er units 69-70 face side 312 
concemD• doors 68 cuttioJt metal 130 drawers 4J; 4J, ,6, 71 joioting 184; /84 
conifors 16 cutting plastic laminates I 30 drawings and equipmtnl 74; 14 faceplate rumiog 202•3; 101·J 
concae• cement 264,303,312; eyU.oder hinges 306; 306 drawknh-es I 09; 109 laU•ft•p locks 309; 309 

264 sharpening 109 laU-ftop slay-,; 310; J 10 
coopered coostrPC'tiOtl 260; 260 D draw-leaf tables 59; S9 lall-ft•ps 42; 42, 67 
coping sa,.. 84. 8$; 84. BJ dressed lumber 14,312 Cast-act.i.onbarc::lamps 120; 110 
coppe, 297 clrtsslng a wbttl 107; /07 fa.lit-action damps 122; 111 
cordless circular sa"-s 133; /JJ O-handles310; JIO drlll • a.od •counte.rbort bits fence312 
cordless drills 12 S; I 2S dado heads 166: 166 126, 189; 126.189 lerrole99, IOl,312;99. /OJ 
cordlmjigsa""-s 129; /29 dado joints 162, 224-5; /62, drill-and•oou.i:nersi.nk bits Hb<rboards 38,312; JS 
oordlesssan«rs 149: 149 224-S 126.189: /26, /89 6gur, IS, 312 
cor~ 312 dadoes 312 drill bll< I 12. 114, 126-7, files 11 I . 296: /II. ]96 

core-box bits 142; U1 cu1ting97.143-4, ISJ, 168; )89;/J],}/4,)16-7,/89 Hlltts 312; 7J 
corner bridle jolnlll 235; 2JS 14]4, /SJ, 168 drlll•pressbilS 188; /88 turniag 200: ZOO 
corner chiscls 101; IOI Ounishoil 294 drill II'""" 188-9; 188-9 fillli>g gruo 286: 186 
comer joincs U6 dttoration 46 safety 189 Alling holes and cr•ck.s 284 
COmtr lap joinlS 219; 219 dttorarin, bandings 265; MJ drilling with radial-arm sa,.·s fioe-toolh blades 134: 1]4 
COrtlt'r lipping 248; 1'8 detorathe through doHi.ta.H 170; 170 finishing oath 305; 305 
corner mortise and 1enon jolncs joints 240; 240 drills 112: 111 Hr /7 

234; 2]4 defects in -,.·ood 14; 14 bits 112, 114. 126-7: I 12. Doua)as /7 
cornt.r pl.ates S6, 309; J09 dents 284 1/4, 116-7 silver /7 
corruaared fastener 305; JQJ designing 40-75: 40•7S power drills 124-7; 114•7 fire pre,tndoo 211: JI} 

counter binges 307; J/)7 chairt 5().4 drop bOJldles 310; J/1) firmer <hl1els 98; ll8 
countt'rbott 312; 56 ror appearance 44 drop-Jear tables 58-9; S8-9 f<rst•ald kllll 211,111 
countersink bit'i 112,113, for safety 42 drumsandiog 171; /7/ fish tail gouges 27 J 

126: //1, //J, 116 fu.netion 40-1 drylog ~ood 13: / J fiited-rrame units 7] 
con312 srorage u.n.itS 61•1J dusc eollttrion 132, 133, 147, fixed routers U I 
co,·e bits 142; /42 tables SS-60 149,165,173, 179, 183, ft•keboards J7 
craft knhes 258; ]Sli with wood 43 191,214: 210,214 flat cauls 262 
cranke4 hinges 306: JO<, desks 46. 49 dust panel 312; 69, 70 0ot-e,aln 12,312 
<rinked paring chisels 98, IO I; diamond-matching ,tneerS 81.1 .slidug 31. 312; JI 

98, IOI 261; 161 Uttsllt'l'l 12,312 
cream wu: 294 dhunond•pohn sen.pen: 195: fl.attcning \t'net.r 260 
CttSt rail 312; SI, Sl. S4 195 0txlbledrfre, 127: 127 
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INDEX 
llilches 31,312 grind<rs 106-7; 106-7 workbenches 212-13: 111-13 k<rfin& 153.161, 168, 250-1; 
Roal g)ass 298 grinding 11,lm 299; 299 hon<312 IJJ.l6l.J68,2SO-J 
Hoor-standing band saw 173 groo,ed-lrame mortise tnd honeycomb checks I 4 tickbatk 313 
Hoshdoors67 tenon joinlS 232; 131 boning 181 ticker 69, 70,313;69, 70 
a ush. fitting O.p hinges 306: croovtt: 312 boning guides I 04; / 04 kiln-drying wood 13,313 

106 culling 97,135,137,154,161, book ""apers 110: / JO kiflrood 15 
Uosh handles 310; J 10 168:I35.IJ7, 154. 161,169 booked o,ortisechisels 101: JOI kirimen·kannas 94; 94 
flush hinges 306; 306 router bilS 142,143; born 313 l<nifecbecl<s JI. 313 
flu1e.l~Mndled scn•M·drhers I 18 142,UJ boHndl g)utS 302 kni..-c~~ 
fluied puting tool 195; 195 groU11d'f'o·ork for ,enN':rla& housing 313 cnin knives 258: 158 
0111tronis 273; 173 259,312; 159 bousingjoinlS 224-5; 22M drawlmivcs 109; }()9 
flo1es312 gullet 80, 158, 312 dovetail sliding joints 225; for chip camng 281-2; 181-2 

~ 
cutting 97 gunstook ,·1st 2n; 177 225 marking knives 77: 76 

flux 312 •topped dado joinis 225; nvmgkntves 133,156, 164 
folding benches 21 J; 1 I J H 215 sharpening 281 
folding 1ables 60; 60 through dado joints 22A; stab knives 181 
forms 252. 255-6: 151. 1.55-6 11' l<nock•clo..-n Otting, 308,313; 
ro,.mer bits 126. 189: 116. 189 haWu,--s 296; 296 308 
four-fold rulus 76; 76 hal(-bJind do,·eta.U jolocs 242; I knot sea.le, 284. 313 
rou.r-piect matching ,·eoeer U1 knu<kl• J I J 

261;16/ halfwrouad eulting J/ knucldt joints 59. 60. 307: 307 
lox .. edging 230,312; 130 half-round spokeshnes IOS; in-cannel J 13 
frame-and-pa.nd construedon 108 iodu.wi.aJ ucu.um cleaners L 43:66. 70 hllmJIK'r,~ring263;26J 214;1/4 
(ramt chair~ 5 I; j / h•mmcrs IIS-17: 1/5,/7 infeedJIJ 
rramt' joints 116; 1J6 claw hammers 115; //.5 mby46. 313 lacq U(r 290-1 ; 19(}. I 

t: 
£ra.rnt~~s 81, 82;8l.81 cross-peen hammers I IS; meial 297 spraying 292-J: 191-3 
frame l:abh~$ 56. 57; 56, Sl /JS motifs 266; 166 lamlnate 313 
frtak..iigurcd H':l'lctr JJ pin hammen 115: /15 insh1u·e 109; 109 laminated bending 254--6: 
frte-(onn btnding 254; 154 vcoccrbammers259;158 interlocked gram 15 1.54--6 
French polish 288-9: 1118-9 hand drills 112, 114; 111, I U i:somttrk dra•·ing 313 lamin.attd chairs 53; .SJ 
fronc elevation 74,312 hand tools 76-122: 76-/ 11 lllmln•led glass 298 
fuU-round scraper, 195; /95 hand ,·eneeriug 263-4; 16J4 J laminboard 36,313 
fome cupboard 287; 187 handles 310; J/0 l,rdl 17; /7 

~ 
fuming wood 287; 287 handsaws 80-2; l/()-2 ill«•ood 11. 15. 313 

hands«•"• 122; 111 jack planes 88. 89; 88, 89 IAlhCS 192-3; /91,J 

G hanlboards 38; ~ Japanest chisels 101; IOI drilling 20 I; 10 I 
hard .. oocls 10, 20-9. 312 sharpening 105; /05 safeiy 193 

catVing275 J1.pal.16l' marking gauges 78; la.Oil, red 15 
gorn<I paper 285; 185 dimension lumber 14 78 lay olf 291, 313; 19/ 
gamet sbeUac 288; 188 distribution 20 Japanese planes 94; 94 lea !her 300; J()(J 

~ 
gougts 78•9: 78-9 grading 14 sharpcninal05:/05 Jifl.off hing,s 306; 106 
C;ml<IS 112; / /2 Stt aJso veneers J1panese sa•"S 86; 87 Ull-up don,-stays 68, 310; 68. 
gimp pi_~ 305; J()J haw,cb 312 Jtpanese wate:rstones 103: /01 3/0 
glas,;298;198 baunchtd mortise and ieoon jtlutong U lill-up dno..68 

cutting 298; 198 joints 231; ]JI camng275 LigJ1.um vitae 25 
g,inding 299: 299 heallh and safely 214; 114 jtllt.le:r'.s scrt:,.-drfrers 119; 119 IJme 15 
safety 298 equipment 214; 214 ii: 313 carving 27S 
.. ble !Ops 43, 299; 48. 56 first-aid kn 211; 111 jigsH~ 128•]); /18•3/ Unseed oil 294 

gl.a.~~paper 285; 18J hearing protec1ors 214; 214 blades 130; 130, 13/ Uppla& 56,248, 313;56,148 
glmog-ba,- lap jolalS 220; 110 heartwood II, 16,312: I/ safety 129 liquid polish 199. 294: /99 
glue brusb 303; 303 hemlock, Western 17 joiner 313 lock -roortise chisels I 00; I 00 
glue films 264: 164 hicl<ory 14 joinery 216-48; 116-48 looks 309; 3Q9 
glue guns 301 steam bending 252 joinitrs 138-9, 180-5; /~·9, logs 
glue po!S 259: 258,302 hid< glue 263, 302. J 11 ///().5 oonvcrting 12.15: 12 
gl .. S) ringcs 303; JQJ higb-speed grinders 106; /116-7 jointing 184; /84 cutting veneers JO. I; JO 
gluing 302-3; 301-3 higb-speed-stcel bilS 142; 142 jigs 87; 87 long grain 313 

lamiruues 256 hinges 306-7; 106-7 on universal machine 205; 10 long-r<och C-clamps 122: 111 
metals 296 fitting a bull binge 307; 307 joinlS 41: 47 100l5t toogue aod groo,t joints 
removing patches 284 making a knuckle joint 307; CUiiing 146, 152, 161, 162·3, 121 
veneen263-4;16J-4 307 169, 177, 187: /46, 152. loose-toogued joints 217 

eo~•lo ah-ts 2' hold.fasc:s 212, 276; 276 161. /61•J. l69. In. /87 loose-"-edged mortise and 
gouge-be:ad adz.es 174 bole filltr 284; 284 guide246-7 te-non joints 234; 134 
gouges 100: /()(I hol<saws 127,189; 189 lopcno 42. 67,313; 41. 67 

ror carving 2n-3; 172-J hollow-dtlsitl morti.sers 186; K regrinding 196; 196 /86 M sharpening JOS. 275; 105. hollow•ground 158, 312 
275 hoUo,..312 unnu94;94 

groin 10, 12. 15,278,312; 11 1urning 200,201; 10(), 101 bl•b"' 86; 86 macaronis 273; 27) 
filling 286: 186 home l'l'Orksbop.s 210-14; kauri, QUIN':m.land / 7 m:achi.ne shops 210-14; 1/<J.,U 

,:;ra,·ity f!Uard 312 110-U tau,ula 25 planning211;2// 
green wt·ood 13,275, 312 safety 214 k.trC313 safcty214;2U 
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workbenches 212-3; 211-3 
m11chine (OOb 156-208; 

156-208 
magnetic cat~ 309; )09 
m11gne.tk loudt latches 309: 

JQ9 
mahogany, BrniUan }5. 49 

fuming287 
mallets 116,274,278; 116. 

274.178 
maple 16, 28, 4.S 

hard 26 
soft 26 

muble 299; 299 
marlot ply¥i-ood l4 
marking gauges 78, 79: 78, 79 
marking knj•,-es 77; 76 
marquetry 46. 267•9, 313: 

47, 167-9 
cleaning 269: 169 
making a picture 268: 168 

marqoerry donkeys 267; 267 
masonry bits 127: 126 
ma"·•shibUds 86; 86 
measuring and marking tools 

76-7; 76-7 
medium"'denslty fiberboards 

38:JB 
mda.1296-7; 196•7 

cutting UO 
me1a.lworking 

bench 296 
blades /3/ 
tools296 

milling cuUerS 
sbarpenina 187: 187 

milling 'Wl'ood 12; 11 
O:tirrors46 
miter JlJ 
miler blocks 83,213; 83, ]/3 
mHUbo\'.CS 213; 2/J 
miterclwps 121: /2/ 
miter joints 137, 162. 167. 

169;/37.16],167.169 
on universal macbiocs 205; 

zo.s 
mher shooting block..,; 213; 1/3 
miter squares 77: 76. 77 
mitcrtd box joints 216: 116 
mitered butt joints 216,217: 

]16, ]/7 
mitered corner•la.p jobus 

219; 219 
micued donuiil joints 243; 141 
mice.rrd frame jolnrs 116 
mit:ered rabbet joints 218: 118 
mitered through do,·etail joints 

241;UJ 
mocli.-up74,313 
modesiyl>oud 57,313; .!7 
mod:ula.r uni tS 72; 71 
moisture c-ontent of 'l't"ood I J, 

43 
moldcd,.frame mortist and 

te.non joinlS 233: 2JJ 
molding an tdge 144. I S4; 

1#,l.!4 
moldini heads 166, 170-1; 

166, 170-J 
moldin&,i 43. 46: ,IJ 

aming 144. 1S4: /44, 154 

INDEX 
on universal machines 208; 

Z08 
poltsh,ng 289; 189 

mor'list 313 
cutting IS4, 1~7. n6-7; 

J.!4.186-7 
drilling 189,227 
proportion to tenon 226. 126 

mortise :md tenon joints 41, 
226-3S; 216-3.S 

mortlsublsels 100.101; JOO, 
IOI 

mortist gauge 78, 79: 78. 79 
mortising attachments 186-7; 

186-7 
safety 187 

motoriud 'l't·httstontS 107; 106 
muJti-planes 96; 96 
muntin 71. 313: 66, 71 

N 
oa[ls 30S; 30.S 

blind nailing 116; / /6 
pulling nails 117: // 7 
setting and driving nail$ 

IIS, 116; JI.S, 116 
need I< files 296; ///, 296 
nitrocellulose lacquer 290; '190 
no- load specd 136 
non-glare glass 298 

0 
o•k 16. 18. 41. 44 

European16 
fummg287 
Japanese 16 
Rod26 
silky 28 
steam bending 252 
Wlule 26 

obeche 27 
obliqoe lap joints 220; 2ZO 
off-center cutting 30: J/ 
offcut 313 
offsec do,·erail saws 83; BJ 
offset scttMdrifers l 18; 118 
oil 294; 194 
oU-based 51ai'ns 287; 187 
oilslOO<S 102, 103; 10] 
opal gl2SS 298 
open-coat 313 
opt:n i;:nt.in 313 
orbitaJ s.andcrs l4S..9; /48-9 

safety 150; / .so 
oric-nh"d•SCnnd board 37 
out-canocl 313 
outfttd 313 
onl v.ire nails 305; JO.S 
o,·olo, culling 97 
oxldiu 313 

p 
PEG 27S,313 
PV A 1dhesln:S 302 
padauk, Alrican 17, 44,46 
p.adSal'l'S 84; 84 

painl 29, 47, 290-1: ]9()./ 
spraying 292-3; 291-J 

p:aimbrusbes 290; 290 
palm-grip sander,; 150; I.SO 
panel COttneCIOrS 308: 108 
p»nel saws 81: 81 
pan313 
paring diis<ls 98. 101; 98.101 
p3ring cuts 278 
parquetry269-70, 313: 169-70 
particleboard forms 2SS; ].!5 
pardcltl>ouds 36-7, 3 I 3; J6-7 
pardng tools 19S, 273; 195.172 

regrinding 196; 196 
pad .. 313 
pat1e:rnmali.e.r's ,1stS 2n; 177 
paMlsJIJ 
p.,.rl glue 263, 302; 301 
Pembrob rabln S9; 59 
percussion bits 127 
P'billip:s screv.drht:rS / /8 
pbotosyolb<sis 10,313 
piano hinges 3060 306 
piercing 53ws 296; 196 
pilaster 41,313 
pilot bolt 304, 313 
pin chucks 201; 10/ 
pinh:unmerS 115; 115 
pinotrS 117; //7 
pioe 18 

hoop 18 
parana 18 
p0nderosa /8 
sugar 18 
Western white 18 
white 18 

pinned mortist and ttnoo _joints 
229; 119 

pipe clamps 120: / ]() 
pith 11; JI 
ph·ofing damps 276; 176 
plainsa~-. 12. 313; 11 
plan 74,313 
plan elevation 313 
pliu, roaldng 74 
plan< 17, 46 
planen 180-S; 180-.S 

cu11ers 139. 183; I 39. 183 
portable 138 
safety 139, 183 

planes 88-97; 88-97 
bench planes 88-91; 88-9 J 
block planes 93; 93 
combma,Jon 96; 96 
cutters 97; 97 
grinding irons 107; /07 
Japanese plaoes 94; 94 
mu1li-planc %: 96 
plow planes 96; 96 
rabbe1 planes 92: 91 
sharpening cutters 97, 104; 

97. 10./ 
plastic lam.ioates 

cutting 130 
plow planes 96; 96 
plUJl cutttn 126. 189; 116. 189 
plunge-cut rou1tr bits 142 
pluns:e rou1ers /40 
plywood 34-S, 313; 3.S 
pc>ekeJ screw 313; S6 
poinle.d•IOOlll bl:1<le:s I 34; /J4 
polish, Fr,od, 288•9, 288-9 
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poli,;hing 
glass 299; 199 
metal 297 
on a lathe 199; 199 

portable plaocrs 138-9; 138-9 
power auger bits 189; /89 
po•<rdrills 124-7; 124-7 

btts and accessories 126; / 16 
cordless drills 12S: 12.S 
safety 124 
speed selection I 2S 

Po•<rplaners 138-9: 138-9 
safely 139 

po•er tools 124-54; /24-.!4 
drills 124-7; 114-7 
planers 138-9; 138-9 
rou ,.,. 140-6; 140-6 
safety 124 
sanders 147-50; 147-.SO 
sc,oll saws 178-80: 178-80 

pc>¥1'C'rcd scroll UM'S 178-80; 
178-80 

Potidrh- scr-ewd.rh-ers l 18 
pnssed-sieel bit'i 142; 141 
profilt gauge 79: 79 
pumico 293,313 
punches 274; ]U 
purpleheart 17 
push kni,-es 109; 109 
push stick 313 

Q 
q ut.rte r.oot sUciog JI 
qui.rtel'5awn 12, 13,313; 11 

R 
rabbet bits 142. 144; 142, 144 
rabbe1joints 146,162,169,218; 

146,162. /69, 118 
rabbet planes 92. 94; 91, 94 
rabbeted ttnd housed dra1,irers 7 / 
rabbt-ted-fnune mol'cise aod 

cenoojoinl5 232; 132 
rabbt-ted joinlS 146 
rabbeted through do,eULil joUllS 

241;241 
rabbets 43,314; 43 

cutting 97, 13S, 138,139, 
IS3, IS4, 161, 168; 135, 
139,153,154,161 

rack 41. 314 
radial 4 arms1v.s 164-71, 

250: 164-71, ]50 
assandcr 171; /1/ 
blodcs 166; /66 
drilli 111! 170 
safety 16.S 

nulius spok<sh■•tS 108; 108 
r1.1nio 17 
rasps 111; / JI 
tatchct 314 
rQ(Chet screwdrhers 119; / /8 
r2iy-figurtd reneer Jj 

reaction "'ood /4 
redwood, European / 9 
reeds. cutting 97 
rt&isie.red mortise chisels 100; 

}(/() 

Page 301 of 304 EP Family Exhibit 2008



INDEX 
relief c:an ing 279. 314; 179 sandp•perl48, 150,190,285; sticks 284; 184 sprue, /9 
rtSOrci.nol•resfo glues 302 145 shth·cs62-J Norway 19 
riffle.rs 111; /// grades 285 1n workshops 210,211; sitka 19 
rifisawn 12,314; /2 storing 285 110, 2// squart-•nd ,hisel, 194: 194 
rimu 19 sapwood 10-11, 16,314; II shoot 314 square-end scrapers 195; /95 
rlng•JXirOUS •·ood 11; I I sash- mortise cbiscls I 00; J 00 !ihoodng boards 93. 213; 93, square-ended bun joln1s 216, 
ring polls 31 O: l JO sat[n"'ood 28 113 217: 116.1/7 
ring tools 194; 194 sawclam,s87 shon grain 314; 26() squares 296; 196 
ripping 134-5, 152,159,168, ss w cuttin& 30; 3 J shoulder 314 squaring up •·ood 79; 79 

177,314; IJ4-5, 15]. /59, 168. saw files 87; 87 shoulder planes 93; 91 st•b knires 281; ]8/ 
177 saw Crarnes 173 shrink.a.gt or "ood IJ. 14, 43. s1ae:king chairs 52; 51 
universal machines 205; 205 .s3w sets 87 49; 13, U.49 soorung •ood 45, 49, 286-7: 41. 

r1JJS•••81, 82;81.81 ·••II-On.es 213; 2/J shrinlu1."e plales S6, 309; .$6. 286-7 
blades 134. 158: IJ<. /58 sa"'·.s 12. 80-7: 80,.7 J()9 sta.ioJess Sletl 297 

71 
rhfox knin~ 133, I 56. 164 bocksaws 83; 83 side•c:urttng Kraper.s 195; 195 Sl3ndard spokesluoes !08; 108 
roman-og-ee bic 142; 141 bond sawt 172-7; 171-7 sidt:clevatio11 74. 314 stays 67, 68, 310; 310 
rOS<wood 17.18. 44 blades 134. I 56: /J4 sidt tniin steam bendlna251-3; 251-3 

Brazilian 27 circular saws 132-5; 132-5 dnlling 170, /70 safely 253 
lndian18 CUJ"\,'C..CU.Uing saws 84,.S: 84-5 side-rabbe.t planes 93; 93 steambox 253 

~ 
rotary-cutdng 30. 314 handles 80: 80 sidel>oanls 46. 49 steel ruler 76; 76 
rObU)' NL~ps 127; / ]] handsaw, 80-2; 80-J sizing 1001, 194; 195 steel-budJed daw bamme:rs 
ronenstone 293. J 14 Japanese saws 86--7; 86-1 sk~w chi,;;els 98. 194, 272-3; 115: 1/5 
roughing-out t:OUR<'§ 194; /94 jigsaws 128 98. 194. ]7]-l stit.k ch.airs 54; J4 
rOWHl•ltg cornt:r joints 234; joioung 87 skhers300. 314 stocks 198: 198 

234 radial.am, saws 164-71: slab toDSlnJC'tion 70 stoots49 
rouod • no.st scrapers I 94; J 94 164-71 slashsa wn 12. 314 stop 314 
rowid YI ire nails 305; J(JJ s-.awteeth 80: 80 sUdlng bt,et, 77; 76 stopped chamfer 185; 185 
roondonr bitS 142; 141 scroll saws., powered 178-80; sUding-door handles 310; JJO sropped dado joints 224, 225: 
router bics 142; 141 178-8() sliding-door locks 309; 109 124.125 
router pl.anes 95; 95 sharpening 87: 87 slldlng doors 67; 67. 73 stopped do,·tt.ail housing 224; 
rooterS 140-6; U0-6 aablesaws 156-63; 156-61 s.l_ip matchlo~ ienttr 260; 260 224 

biu 142-3; 142•1 SC1lle dra,,.ings and modtls 74. stipmoldings71; 7/ stopped morlitt 314 
safe1y 141 279; 279 slipslones 103. 274-5; 102, /OJ. slopped mortise aod ttuon 
with radia14 arm saw 170: 170 sc:alpels 258; 258 ]74-5 jobHs 230: 130 
with worlccenter 154; / 54 stOrp 109; 109 sloping haunch 23 l. 314 SIOrage units 

routing drt..les and shapes 145; scn,pe.r planes 110; I JO slot ruortiser 187; 187 construction 61•73; 61-73 
145 scnpen 110, 195; JJO. 195 safely 187 str1i&b1 bits 142; 142 

rub-jointing 303; Jl)l "'irindiog 196: 196 universal machlne 205; 20.S S[raigb1 cutting knh·es 181 
rubber 289. 314; ]89 sharpening 110; /JO smooth.ing planes 89: 89 straigJu grain 314 
rubberized abrasiH! ,.;hef!ls 106 scratch-•brushlog 297 snipS2%;196 stnig~tedge 76, 258; 76,258 
rulejoin'5 58. 146. 307; 58. scratch stock 96; 96 soft mallets 116; / 16 striktr plate 314 

146,307 screens46 sorteni:na. 314 stringing 265. 314; 165 
rulers 76,258.296: 76. 258. 196 sere~· connectors 308: 308 soli,.·oods 10, 16,314; 16-/9 strfpe4 H~oter 33; JJ 
runne,s 314: 69-7 J s,cnw c11ps and coven 305; J(Jj distribuuon 16 stropping paste 103; 103 
T)'oblS 86; 86 sc:rew lnstru 308; 308 grading 14 SIJ'OpS 103,314; /03 

sc:rtwdrfret1: I )8-19; J/8-/9 solderinl,! 296 srub mordst and ftnoa jolols s b•IS 113, 127; / 13.127 solid-v.-ood forms 255: 155 230,314;].JI) 
screws 119, 304-5; I 19. 104-5 Sass io>lsibl• hinges 306; JO<, stub teoon 314 
,crib, 314 spadr bias 126, 189: 116. 189 stubby scro,-drivtrs 119: / /9 

safety scriOOrs 296: 196 spiodle goug,s 194; 19" Stumpwood 15 
face mask 214; 2 u scroU s.aws 84. 8S; 84. 8S spindle sb.-ipers summe"'·ood su latewood 
fire prevention 211; 11 I marquetry 267; 167 on uni,.'Crsal machine 206; Supadrlv / /8 
glasses 214; 214 po"er«I 178-80, 178-8() 106 surfaC'e chttkiog 1, 
goggles 214; 214 safety 179 safe1y 154. 207 Surform cools 111: / / / 
hearing prote,ctors 214: 114 scrotlinc 129; 119 spiral grain 15 sun·e,1ng: • room 74 
respirator 214; 214 scrub planes 89": 89 spiral rt.tchcl screM·drfrers 119: S"'edish push knh·es 109; 109 

sakurl-kannas 94; 94 seasoning 'l''ood 13,314; /J 1/9 sweep 273,314; 173 
salad-bov.1 oil 294 secrtl haunC'h 231, 314 spiri11e,·els 126; /26 swing 192. 314: /91 
,.odbags262 scccion 74, 314 spiriting-off' 289 S)C:a.more 28 
sanders 147-50,190-1; 147-50. sequoia 19 splined join~ 217; 217 European 18 

190-1 set80,314;80 splitting out 314 
cordless 149: 149 setting io 314 spokeshues 108; 108 T di,c 150; t 50 sbllkes /4 sharpening cutters 108; 108 
safety 147, 150, 191 shsink 314 spoon • beo t ooroe-r c:hisf:ls 17 J 

sanding 147-50, 171. 203: shaped g.rounch•rork 260. MO Sl)O()l'l•beot nuteronl, 173 "'T'' bridle joil'H5 235: 135 
147-50, /71, 101 sharpening s-rooes 102•3; JQ].J spoon•be-ot gouges 179 "'T' _joinlS 246; 246 
belts 148. 190-1: US. 190-1 grades 103 spraying wood finishes 292-3; "T' lap joints 221; 221 
cylinders 199; 199 sha,ing horses I 09: /()9 292-3 "r•nuts and bolls 308; 308 
chscs 190-1, 190-1 shear fortes 41, 3 I 4 safety 292 Tsquar<s 135; 135 
sealers 286 5heet IZhl.SS 298 spray guns 292: 292 tabl~ hingt'S 307; 107 
sheets 148, ISO. 285;145 .shell units 61·1 ,;pring /.ti 11tbles•~·s 156-ol; JS6-61 

5b<llae 288-9. 314; 188-9 spring~-ood Stt earlywood blades I 58; /$8 

319 

Page 302 of 304 EP Family Exhibit 2008



N 

conversions 135 
tables 44, 47 

construction 43, SS-60; 4J, 
55-60 

glass tops 43, 56: 48. 56 
lack tifltn 117: I I 7 
tack rags 285, 314 
lacl.5 305; 3()5 

removing 117; J 17 
tailstO<k 193: 193 
tambour68 
lug 99, 101, 111, 314; 99, IOI 
tang,ndally CUI 13, 314; 12 
tape measures 76; 76, 77 
taper toMCCI01'1 309: J()9 
teak 28 
teak oil 294 
tern ptrtd glass 298 
template 203,314; 101 
tenon 314: 226 

cutting 227; 117 
proponion 10 mortiS(" 226; 

226 
saw,83;83 

tenon joints 146,162,169, 
187; 146,162,169.187 
pinned229:119 

Its.I strip 287; 181 
ther'moplastic 314 
thermosdling 314 
lhickMS"S planers 182, JSS: 185 

deaning 185 
on a univerSal machine 205: 

2115 
safety 183 

thfont.r 314 
thixotropic 290,314 
thret•J•• chucks 201: 101 
thr()jllt314 
through and through 11 
through dado joum 224: 114 
through don!:tail joints 238.9; 

238-9 
throD2h mortl~ and tenon 

joints 226-7; 216-7 
tongue 223,314; 213 
tongK• and •&roo, e 

cutting 97, 161, 223; /6/, 113 
joints 146, 223: U6, 211.113 

tool cabinets 210; 44 
tool rest 193; 191 
tooUng leathu 300; J()() 
tools 

for marking 76, 194; /95 
for measunng 16, 194: 195 
for veneering 258-9; 158·9 
hand tools 76-122; 76-122 
machine 1ools I 56-208: 

/56-208 
powertools 124--54; 114~$4 
storage 21 O; 1 JO 
turning 194-7; 194-7 

toothing pl.aM 259; 258, 259 
rrans,·erse cut 11 
trtts 10-11; /()./ I 

stt also wood 
IJ'eslie tables 58, 234: 58 
trimmer bits 142; 1'1 
try planes 88 
try squares 71; 76. 71 
tulipl'l·ood 19 
tung oil 294 

INDEX 
nangsten•carbide·tipped 

bits 142; 142 
tungsten,•carbide • tipped 

.. wbl•des 166; 166 
turning chis<b 194: 194 
turning gouges 194; 194 
turning tools 194-7; 194-7 

sharpening 196: /96 
ru:rnfog ViO0d 192, 197·203; 

197-203 
betwecn--centcr turrung 

198: 198 
cutting 197: 197 
dcoorati\'C 200; 1()() 
faceplate luming 202·3: 

101-3 
from square to round 200; 

200 
with one center 201; 201 

tusk tenon 234, 314 
f'l'lin mortise and te.non ,tl)ints: 

229; 118-9 
t'l'linachrtaded ~ru:s 304; J04 
n,ist 14 
o,istdrills 112,126,189; 112. 

116,189 
grinding 114; 114 

u 
w11Yersal machintS 204-8, 

210; 204-8. 110 
operating 205: ll)J 
safety 205: ll)J 
spin<lle sbaping 206-7; 

206-7 
upholstery n•ils 305; 305 
urea.fonnaldch)'de adbesins 
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V 
Y-groovtog bit 142; /4J 
ncuum dcauerS 214: 114 
nmi:shes 290•1; 19()./ 

spraying 292-3; 191-J 
,·eintrs 273 
n:iniag bit 142; UJ 
,·etnh,g tools 273 
,·eneer hlllllJll<n 259; 1$9 
nntt.r pins 259 
,·eneer punches 258; 258 
nnecr s.a '1'1--S 258 
ve~r tape 259; 2J9 
,mee.r-t:timmiog tool 259; 159 
,eneorlng 258-70; 258-70 

caul vcnoering 262~ 266~ 
261,166 

gluing 263-4; 1634 
hand \'cneering 263; 163 
marquetry 267-9; 167-9 
pa,qu<try 2~-70; 269-70 
sh11d.ing veneer 269•70; 

.169-70 
tools 258.(,(); 1$8-60 

, •• ...,. IS, 30-3, 314; 31-3 
banding, 265-6; 265-6 
buying32 
c\Jllong 30-1, 79; JI, 79 

flattening 260 
grading 30 
inlay motifs 266: 266 
laying veneer 262; 161 
matching 260-1; 160-1 
preparing 260 
production 30 
tonal variation 29().1; 19(). I 
types 32-3; 32-3 

,crdcalclrillstands 127: 117 
~ertical grain 12. 314 
riscosi I)' 314 
,iscosil)' cup 292; 291 
ris<s 212, 271,.1; 111, 176-7 

w 
"·a( trboard 37 
•11,alnut 19 

Black 19 
European 19 
fwrung 287 
QuetnsJand 19 
Sleam bending 252 

waneyedge 16,314 
nppoog I 59; 159 

~·arplng 14 
water-ba~d stains 287; 286 
w1terstooes 103; 101 
wal"ygraio IS, 314 
¥1'--U s:dcks 284; 184 
wsxes 294; 194 
web clamps 121; /2/ 
wedged stopped mortise U'ld 

tenon joints 2.30; 23() 
wedged stub mortise and tenon 

joints 230, 130 
"",.edged lh.roup mortise and 

teoon joinl5 227; 217 
wt.Lding metaJ 296 
.,..·ct-or-dry paptr 285; 1/Jj 
wbets100<S 106-7; 106-7 
,,;bitt' shtllac 288; 288 
wick-ctuJ assembly 261 
wide forms 256; 1.56 
wlld &rain IS, 314 
l'lind /4 
•i.nding 77, 314; 77 
"'fodow sash, cuttio.g 97 
"'fog parting tools 273; 173 
"-obble saws 201; 207 
'lt·obble wa.sbe.rs I 58; I 58 
.-ood 10.39; /().39 

characteristics I S 
color 16, 20,47 
oonncclors 30S; 305 
convenina 12, IJ; / 1-IJ 
defecu 14: 14 
drying 13; /3 
figure 15 
finishing 284-S 
for carving 275 
gradins 14 
grain IS 
lop 12; 11 
milling 12; 11 
mois1ure content 13 
preparing wood 284-S; 184•5 
properties of 1 5 
selecung 14; /4 
stability 13 
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slorage 211; 111 
Slr'UClUre I 0-11 
texture 15.47 
su also boards; 

hardwoods; softwoods; 
uces:veneers 

~·ood•fini.sMng oils 294; 194 
~-nod ,asps and files 111 : I I I 
woodcan·ing 272-82; 272-82 

carving in the round 280-1: 
U/()-1 

chipcarving281-2; 181·1 
r,tief carving 219: 279 

,-.·ood scrtl'I· chucks 20 I ; 10 I 
•ood sc:re•~ 119,304: I 19, 3()4 
wooclturning la.lhes 48 
woodrurnia& wLx sdcks 294 
.,..-oo<htorktr's benches 212; 111 
v.·ooct.,..·orkina vist':S 212; 111 
... ,tb<nchcs 210, 212-13; 2/0, 

211-13 
accessories 213; 2/J 
for carving 216-1; 176-7 

'l'!0rkccnctr1 151-4; 1514 
as ovubead saw I 53; I 53 
as table saw I 52; /Jl 
routing I 54: /J4 

Mrksl>ops210-14: 110-14 
bealtb and sarery 214; 214 
planning 211 

y 
ftcht nrnisb 290, 314 
)CIIO'l'l•popl.ar 19 
, • ., 19, '' 

steam bending 252 
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