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HEALTH AND SAFETY 

Notes on safety are found throughout thls book. They are 
gathered together here for reference, w ~ t h  no apology for 
repetltlon. No clam 1s made for completeness, as full, or 
particular, circumstances cannot be accounted for. 

The best safeguard against accidents IS mindfulness. It 
1s lack of concentration and forethought that causes most 
acc~dents. For example, puttlng your hand on the edge of 
a project~ng gouge. what actually caused the accldent was 
not the gouge, but the atnrude that placed it dangerously 
m the first place Lack of experience rs also Important. 
An effort should be made to understand and fam~l?ar~ze 
yourself wlrh all tools and equtpment before using them 
in earnest. 

Safety lies m: 

being in control 

belog aware of the dangers 

not betng distracted 

not being over-confident 

IN THE WORKSHOP 

Stand at the enhance to the workplace with a 
notepad and challenge yourself to dunk of all the 
ways you could be hurt m the space m front of you, 
~nclud~ng the tools and equlpment 

Keep a fully stocked first aid box easily accessible. 

Remember that there are even more possib~litles for 
acc~denrs when children and v~s~tors enter the 
workplace 

All electric wlres should be mstalled, earthed and 
covered properly 

Store and arrange tools and equlpment safely, securely 
and conven~ently. 

A fire alarm and ext~nguisher should always be 
installed. 

The carver's environment tends to be dry and contaln 
inflammable wood ch~ps, finishrng agents, etc. Never 
leave a naked flame unattended. No smok~ng is the 
best adv~ce If you need to use a source of heat, first 
make sure it 1s safe 

Bag up and remove dust and debris regularly, 
especially any rags used for fin~shlng 

Use and store solvenrs, glues, turpent~ne, spir~t- and 
011-based stains, as well as all other finishes, m well- 
ventdated areas. Keep containers closed when not m 
use, and keep them away from ch~ldren, heat and 
naked flames. 

Make sure that where you walk n free from the danger 
of sharp edges and comers, th~ngs to bump into and 
wlres to trip over. See that you can easlly and safely 
work around your bench, and that wood ch~ps and 
dust on the floor do not make it slippery. 

Sharp tools left clamped m vlces w~th  then tangs or 
edges exposed, or projectrng m the an over the bench, 
are dangerous. 

Long halr, etc should be t ~ e d  back, and loose clothing 
(cuffs and ties) and jewellery (necklaces and nngs) 
should be kept away from the moving parts of 
machmes, and ~n general out of the sphere of actlvlty. 

ELECTRIC TOOLS AND EQUIPMENT 

Always follow the manufacturets msttuctlons and 
recommendat~ons. 

Fam~liar~ze yourself m t h  any tool or plece of 
equlpment before using it. 

Safety guards, rests, etc. should be properly adjusted 
and used. 

* Keep hands and fingers well clear of movlng parts - 
remember that accidents happen qu~ckly, sometunes 
before you have not~ced anythlng wrong. Never reach 
over or across machmes. 

Double-check everything, ~nclud~ng the lockrng of 
chucks, the table, or any fence before startrng the 
machme. 



- -  - NEALTH AND S A F E T Y  

Face or eye protection is always advisable. Grit and 

sparks are quite capable of penetrating the eyeball; 
chips of wood can fly off, and it is possible for a curter 
or bun to break. 

Keep face masks and eye and ear protectlon easily to 
hand a n d  put them on before uslng the equipment 

Fix work securely before drilling, power-shaping, and 

SO on. 

Keep wiring from machines and electr~cal hand tools 
neatly out of the way, not tra~llng over the floor or 
work surfaces 

Always sharpen, or change, a blade or cutter w~th  the 
machlne ~solated - that IS, w~ th  the plug pulled out 

Do not drip water from the cool~ng lar over motors, 3 

electrical connections or plugs 

Use a cutter or other accessories for a h~gh-speed shaft 

at or below its maximum rated speed Used above the 
speed for wh~ch it is designed, the cutter could fly 
apart, bend or otherw~se he damaged 

Never use a bent or damaged cutter or burr, or one 

that v~brates or chatters, in a h~gh-speed flex~ble shaft 
- throw these away. Never force or pressure these 
accessones. 

SAFETY PRECAUTIONS FOR 
WOODCARVERS 

Aga~n, many of these pomts occur m context m this book 
and should be studled there 

Always hold work securely to a stable bench or 

surface. 

Do not lay camtng tools down wlth their edges 
projectmg, or close to where your hands are work~ng 

Keep your tools sharp and clean. Blunt tools requure 

more force s h a r p  ones are less dangerous 

* Keep both hands, and all tingers, beh~nd the cuttlng 
edge at all tlmes. 

Never cut, or exert pressure, towards any part of 

the body. 

A tough glove 1s recommended when rasps are 

hemg used A fingerless glove w~ll protect the heels 
of the hands when wo~k~ng on wood w~rh rough or 
sharp edges 

Take particular care when using the benchstrop, 
especially on the forward stroke. 

Both hands should be on the carving tool, with the 
blade hand resting on the wood. The only exceptions 
to this are during mallet work and when using specific 
one-handed carving techniques. 

If using one hand to hold the \r.otk and the other to 
manipulate the chisel, use the thumb of the work- 
holding hand as a pivot or guide to control the cutting 
-never cut towards the work-holding hand. 

In vigorous mallet work, especially with vew hard, 

brittle or old and dq woods, eye protection is advisable. 

Never rq r  to catch a falling carving tool. Came in 

footwear strong enough to protect the feet from such 
an event. 

When sanding, use a dust mask; never blow; and 

protect your eyes. 

There are two other conditions which can affect carvers, 
besides the obvious family of accidents: 

HAND AND WRIST DAMAGE 

Hand and wrist damage caused by thumping tool handles 
with the palm of the hand is mentioned in the section on 
using mallets (Volunle 2, Chapter 1). The damage can be 
permanent, so i t  is sensible to avoid the risk by using a 
mallet instead. 

REPETITIVE STRAIN lNJURY 

RSI is felt as a burning sensation in the wrist or elbow 
joints of those prone to it, possibly accompanied by redness 
and swelling. It is commonly known as 'tennis elbow' or 
condylitis. The condition is caused by mechanical stress 
on a tendon attachment, especially through holding or 
repeating the same tense position of the joint for long 
periods of time. Seek medical advice early; this is impor- 
tant for reasons of hcalth insurance. 

It can be a slow condition to clear up, and may be 
incapacitating in the long term. On the other hand, there 
are forearm straps which can remove strain from the elbow 
and help full recovery. Do not imagine that the problenl 
has gone, just because you have taken painkillers. Besides 
removing the strain from the joint, you will need to find 
new techniques of working which eliminate, or at least 
reduce, strain. Fortunately there is plenty of scope for this 
in woodcarving. 



FOREWORD TO THE 
FIRST EDITION 

I first met Chris Pye in 1974, shortly after I had 
moved from London to Sussex. In my newly acquired 
rural workshop, sited among blossoming apple trees, 
we took stock of one another across a carving bench, 
and became friends. I was on the verge of possible 
retirement, while Chris was in the early stages of his 
career, but it has always seemed remarkable how a 
common interest in woodcarving can quickly bridge 
any age gap. 

Although having an irrepressible sense of humyur, 
he struck me as being a thoughtful and studious per- 

son, an adept carver and with the ability to express 
himself well on craft matters - a rare combination. 

Since those days in the early 1970s he has taught 
carving and developed into a designer-craftsman of 
some stature. This has been borne out by the creation 
of a very successful carving and woodturning business 
in the south-west of England, which thrived despite 
the recession. 

As a woodcarving instructor myself, over the years 
I have made a point of reading through many craft 
books and periodicals on the subject, but only at 
intervals did I find something of major interest that 
I could pass on to students. There seemed to  be a 
certain lack of vital information published, and to 
some degree it troubled me. 

To be taught by a caring expert is the best possible 
way of learning a craft, and Chris Pye is foremost 
in this, being blessed with friendliness as well as 

approachability, and a genuine interest in his stu- 
dents, talented and othemise. For the amateur, who 
for one good reason or another has to go it alone, it 
can be conceded that with some ability, carving is 
not too onerous in the initial stage (after all, our 
palaeolithic ancestors did not do too badly carving 

bone and ivory figurines). But major and minor prob- 
lems can soon arise, often leading to frustration and 
despair. Setbacks tend to occur when the student, 
naturally, wants to progress towards more ambitious 
work. Apart from the inevitable problems that stem 
from lack of technique, the most serious difficulties, I 
have found, arise from trying to carve with blunt 
tools, or even damaged ones. So it was a most wel- . 
come and splendid surprise when Chris sent to me the 
outline of his book on carving tools, materials and a 
whole range of equipment that traditional and mod- 
e m  carvers require for their work. 

Even at the initial stage I was happily aware of 
a very closely researched and comprehensive source 
book, packed with information, and with sketches 
and photos galore. I believe that it is a most useful 
work, and can only anticipate that it will be widely 
read, so increasing student potential, as well as 

obtaining for them the maximum enjoyment that a 
truly great craft can offer. 

Gtno Masero 
December 1993 
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FOREWORD TO THE 
NEW EDITION 

By the middle of the twentieth century the craft of 
woodcarving in the English-speaking world had 
dwindled, largely because the use of naditional oma- 
ment and the making of accurate figure sculpture had 
fallen out of fashion. It was continued in a handful of 

workshops satisfying a limited market for architectural 
and furniture ornament, and in those involved in the 
restoration of cathedrals and other historic buildings. 
People like Gino Masero, who guided Chris Pye, and 
William Wheeler, who taught me, were among the 
few who were willing and able to pass on their 'skills 
to outsiders. For the most part, woodcarving became 
the preserve of the amateur and the folk carver. Most 
of the amateurs were self-taught, or were instructed by 
the self-taught. In many cases in their teaching and 
writing they passed on bad habits and were ignorant 
of the methods and standards of the earlier master 
czrrvers. In a book by one such, I once read that oak 
was too hard to carve; the writer thereby dismissed 
most of the woodcarving done in medieval Europe, 
including great works of ornament and sculpture. 
Most recommended the use of sandpaper as a remedy 
for a rough finish, even on carvings where the effect 
would be to reduce the forms to lifelessness while 
consuming inordinate time and effort. 

Since first encountering the writings of Chris Pye 
about carving and the carver's tools, I have valued 
and respected his ideas. Like me, he sets the greatest 
store by the old and well-tried ways using hand tools, 

but when some new development arises he is willing 
to employ it, provided it produces the desired result 
and saves time. 

We all know people who collect gadgets, every 
time hoping that the new acquisition will prove the 
carver's panacea, the one magic tool that will effort- 
lessly turn them into brilliant carvers. In the real 
world this does not happen. There is no substitute for 
study through drawing and a sequence of planned 
exercises supervised by good teachers - in .other 
words, for hard work. However, down the centuries 

carving tools have evolved, each new shape being a 
solution to a carver's problem. Mostly the carvers 
were aiming to save time, to produce clean work 
and to be able to carve more sophis~catrd shapes. 
By now, the number and variety of tools and ancillary 
equipment is so bewildering that a book such as this 
is invaluable both for the novice wondering what is 
needed to start and for the experienced carver wish- 
ing to extend his or her range. 

This new edition is an enlarged and up-to-date 
version of a book that has already become a most use- 
ful reference work. It is all-embracing and accurate in 
its content, and full of intelligence and good sense. 
It may not be a magic gadget but, used intelligently, it 

will set you on the way to carving well. 

Dick Onlans 
September 2001 







To describe the main tools used by carvers, in addition to 
woodcarving tools proper 

To review the power tools and machines which are most likely to be 
LI 

8. d 
useful to woodcarvers 

To describe some simple ways of changing the existing shapes of 
woodcarving tools in order to make them suitable for particular 

ll!h carving situations, and to indicate the possibilities for making 
entirely new tools E 
To consider the many different strategies for holding carved work 

To advise on what makes a suitable, pleasant and safe working 
environment for carving 

t -1 .- 

The main tools used by carwers, in additicm to woodcarving tools proper 

The mallet is perhaps themost obvious of the carver's ancillary tools, and deserves 
special consideration. But specialized carving tools also take their place, of course, 
in the wider context of working wood. It's hard to imagine a carver who doesn't 
have to use more conventional woodworking tools now and then, before, during 
or after carving. There are, too, other tools for shaping wood besides 'canring tools' 
in the narrow sense of the term. Knowing about these additional tools helps to 
extend the possibilities of what a carver can do, and Chapter 1 looks at the most 
useful of them. 

The power tools and machines which are most likely to be useful --.- 
to woodcamers >'--. 
Woodcarving is all about removing mass: tak~ng off wood you don't want and leav- 
ing what you do. Commonly, before the laying on of chisels there is a lot of waste 
wood to come away; and even during carving there are often areas that can be 
quickly and more conveniently 'wasted' by other means. Power tools and 
machines come into their own at these times, as well as for texturing and finish- 
ing in rhe later srages. 

I "" 
Chapter 2 looks at the principal types available to the carver, with notes on 

how and when they can help, and - possibly more importantly - the times when 
they won't. 



Changing the existing shapes of woodcarving tools and 
d i n g  new ones 

Ir comes as a surprise to many carvers how readily carving tools can be made or 
altered to suit a particular requirement. No busy carver has the time to reinvent 

the wheel and make carving tools that are readily available to buy, but I have .~ .. 

h n d  the satisfying ability to shape and make tools useful indeed on occasion. .- ~~~ 

Many carvers are a little afraid of the metalworking aspects of carving tools. 
Chapter 3 demystifies the basics of tool shaping and tempering so that you can 
amroach them with confidence. 

rent strategies for holding carved wor 

Chapter 4 will help you become aware of some of the principal alternatives 
&ling your work, and will encourage you to 'build up a repertoire of options 
which you can improvise if need be. 

ble, pleasant and safe working environment for cawing 

surprises me how little thought is given by students to their carving envi- 
-how carving is often relegated to damp cellars or cold garages. I believe 
workplace contributes enormously to successful and enjoyable woodcarv- 

e wiork to support the carving process. 

C 

A detail of the lobster carvrng shown 
compkre in Fig 7.18 



CHAPTER O N E  

ACCESSORY 
TOOLS 

To describe the mam tools used by carvers, m 
addltion to woodcarving tools proper I 
To glve a few notes on their use and their place in 

the woodcarving process 
. *  e - - 

The tools which carvers and sculptors use to achieve came through the French from the Latin mlh, 
the effects they want, to experiment and explore, are meaning 'a hammet'. 
many and varied. The tools and equipment discussed Mallets can leave bold pork rhar looks well at a 
in this ckaptex are commonly used; some are so tom- d~seance, besides being a forerunner to finishing by 
mon that no more than a few notes, in passing, need hand -and lndeed some carvers do most of their work 
be given. with a mallet for the boldness, dmpl~city and flair 

As with woodcarving tools: rhat mallet work can give (Figs 1.1-1.4). Carvers 

Buy them as you need them. 

Buy the best quality you can afford. 

Use them safely. 

Care for them and store them correctly. 

MALLETS 

Mallets are used in woodcarving for the heamer, 
roughing-out stages and for &ng in, especially in 
hard woods when handwork is ~n&cient or too 
strwsful. The wosd mallet is a dtminuuve of mad a Fig 1.1 An acanthus +gin oak. The rtab marks kfc 
heavy wooden hammer used for splirtlng logs. Both by se-8 In wth a d k t  can be seen m the p u n d  

4 



ACCESSORY TOOLS 



ACCESSORY TOOLS -- 

Elbow 

- 

Fig 1.10 The .upenng head of this carpentry mallet worlu 
with the swingfrom the elbow to give a directed stnlw 

Fig 1.11 A roun ing mallet should also be topered so 
as to reflect the swing from the elbow and strike the tool 
handle ,quarely 
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I 

Some other features contribute to a good mallet 
shape -bear these in mlnd if ever you make one. 

The handle should be comfortable, with nothing 
promlnenc LO cause soreness or even blistering 
(Fig 1.12). A mallet can be used for long periods 
of work and you may not notice the effect until 

Fig 1.14 lf rhe weuge a re11 proud, rt c m  be dnven fu~ther 
m 1j the handk shnnkr, the mallet snll srrs uwght on the 
bench, thanks to the rased nm 

Fig 1.12 Although they may look attractive, ridges on 

rrlullet handles can make the hand sore with prolonged use 

Fig 1.13 Some features of a mallet head 

you put it down. Too fat a shape can make the 
hands ache; too t h ~ n  feels a little weak and 
uncertain. - 
The handle should be firmly wedged ~- into the 
head of the mallet. A very important point is 
that the hole for the handle needs to taper out 
a little at the far end so that the wedged spigot 
of the handle becomes locked and immovable 
(Fig 1.13). Indeed, you have to drill the handle 
out should you ever need to replace it. If the hole 
is not tapered, the head can loosen, even despite 
the wedge - although this is less likely with 
smaller mallets, which are used more delicately. 
A flat top to the mallet head pennits i t  to sit 
upright on the bench and not roll around. 

A nicety is to form a rim around the top of the 

mallet, leaving the wedge proud to begin with; 
the wedge can then be tapped in further if the 
handle shrinks (Fig 1.14). 

Mallets with a separate handle are relatively recent, 
probably stemming from the time when newly dis- 
covered dense woods, such as lignum vitae, could be 
exploited for their weight and size ratios. 'Lignum' is 
one of the best woods to use; the diameter of most 
other woods must be considerably larger to get a sim- 
ilar weight. However, almost any hardwood will make 
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mallet: for example, beech, ellr 
r s e n  fruitwoods (Table 1 . ' 

Mallets can be made of 
uterials, including: 

nrlon (originally developed I - 61 stonecarvmg) 
I 
& steel (these need metal 

on the struck end of 
&V carving-tool handle) 

lI&-iron alloy (as in dummv 

F 
abllets, again used in 

; wecarv ing)  

: q e  of metal gives a smallel 
.w the inaller for a giver- 
& - and it will never wear out. The surface of a 
&I mallet tends to be altematelv end main and 

The side 
ile, far in 

grain 
lore th 

wi' 
an 

I1 br 
the 

uise and fez 
end main, 

ler away 
iving an - - - 

ir#~ shape to the mallet. In this context it is worth 
~ning Lignostone mallets, made from beech 

B@, compressed under enormous pressure with 
r gue  to result in a virtually indestructible surface 
Wing entirely of end grain (Fig 1.15). 

Ib per cubic foot kgpw m3 

le 2040 320-640 

k 40 

is& 45 

Ltl 50 

ory 53 

um vitae 80 

k 1.1 Some woods used for malkts For a heavy 
r use the densest wood y m ~  can to keep the szze as 

mpct as posstble. Remember that other matenals such as 
C r m d  brass are occas~ona!!y used 

Fig 1.15 A Lipmtone mallet, 
-A from compressed beech veneers. 

his one has a ridge on the handle 
which might well cause soreness if 
*,-..i f- an extensive period; rounding 

uould be a major improvement 

The balls or 'woods' used in the 
game of bowls were traditionally 
made of lignum vitae. These days 
they are mostly made from arti- 
ficial materials which are not 
affected by the weather, and old 
bowls sometimes become avail- 
able. These can be made into 
excellent mallets, consisting 

otally of lignum hardwood-not sapwood, in the way 
of most commercially sold mallets (Fig 1.T6). The 
process is described on pages 10-12. 

The nylon mallets, which are manufactured 
rather large, can easily be shaped, or reduced in size, 
on a lathe. 

The best wood for the handle is a straight, close- 
grained bit of ash, hickory or hombeam, although 

ether woods such as box or yew work well. 

Fig 1.16 A mallet made from lzgwum heartwood (left) ts 

far more durable than one made from a branch, whrch s 
maznly sapwood Almost all commercial l z p u n ~  mallets are 
of the second type 
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Commercially made mallets vary in we~ght from a 
lightweight llh J0.45kg) to a Herculean 51b (2.25kg); 
the dunensions vary according to the materral from 
wh~ch  they are made. The physlcal build of the mdl- 
vidual carver, as well as the srze of the work and the 
hardness of the wood, w~l l  dictate which weight IS 

most comfortable to work wth. 
It is a mistake for a newcomer to  choose a heavier 

mallet, thinking the work wlll go qurcker. It may well 
do ro begn with, but for most people heavy blows are 
quickly t~ring, as well as stressful on the wrlsts and 
elbows The carving tools and handles must also be fit 
for heavy mallet work 

I t  is better to go for light- and medium-we&ht 
mallets to begm with - possibly l lb (0.45kg) and 21b 
(0.9kg). If you are not used to these weights, it 1s a 
good idea to heft the mallet first, rather than buyrng 
it blindly through the mallL 

Notes on usmng mallets appear on pages 13-24 

MAKING A MALLET 

If you are turnrng a bowls hall, the centre of the orig- 
rnal lignum vltae tree lies underneath the metal caps 
on e~ther  end (Fig 1.17). Bore the hole for the handle 
here, down the centre. Harrline shakes m the wood 
can be ignored, as they do not affect the performance 
of the mallet. The head 1s bored first with a l m  
(25mm) Forsmer bit, and the shape turned around 
rhe hole usrng temporary plugs of wood. 

TURNING THE MALLET HEAD 

@ Usmg a slow speed, bore to about %in (2Omm) 
from the other end. Tap a conrcal wooden plug 
Into the hole, then reverse the wood and fm& 
boring through to the first hole. You may find 
it helpful to form two flat facets o n  opposlte 
s~des of the ball first; t h ~ s  allows a clamp to be 
attached to hold the ball stdl dur~ng the boring 
operarron (Fig 1 18). 

@ Accurately tap m a second plug andmofint the 
wood between centres. Rough the heaadown to 
a cylrnder, which g~ves the maxlmum d~ameter 
of the mallet head (Fig 1.19). 

@ Square off the ends of the cylmder and take 
For those wlth the abdlty, and access to a lathe, 

them down to !41n (38mm) dranleter wlth a 
turning a mallet 1s a fairly stra~ghrforward process. 

partrng tool, leaving only Xm (6mm) of 
Read through the following notes first, however, ro 

thrckness to remove around the hole (Flg 1.20). 
make sure you have the tools Before raislng l~gnum 
v ~ t a e  dust, protect yourself from it adequately. O Uslng the long pornt of a skew chisel, reduce 

the length of the very ends by no more than 

I-lr ---Ip-- - 

Centre of orlglnal tree 

Fig 1.18 If two flat faces are bandsawn on either sde of 
Fip 1.17 A bowls ball or 'wood' of ltgnum atae, su~table the ball, a c h p  can be attached to stop 1t rotatzng when 
fa? turning mm a mallet belng bored 



- ACCESSOfiY TOOLS 

depth of about one third of the way into the 
ball. Lignurn, although amazingly good at  
withstanding compression, will split more easily 
- so take care when inserting the spigot not to 
over-force it. Grip the spigot in a three-jaw 
scroll chuck. This should allow you to splay the 
end of the hole to accommodate the expanding 
wedge in the handle (Fig 1.21). 

% 1.19 Wxth the central hole plugged, the prekmmary 
1 Gumg of the mallet can be started 

I ~b 1 .ZO  tam% to &m%n t ~ e  T h e  p r ~ b ~ m  zs b w  

I m""*wdiep~ug 
%rn (1.5mm) ofwood a t  a the,  scoring into 

I the phg. Each rime you have reduced the 
length of the hehead, wind in the, talfstmk and 
take up ch& slack that is produced. A cut, 
rh*n s riuLrenina rm. in +his way plu$ i s  

Ec cmdnuausly wrkd inro the hole a d  rherc 
is m b g w  of tke w o k  coming; a@ the La&. 

! When t k  ends are coteplerely shaved flat, / mke h e  mbff &e lathe and =move the 
 PI^^ - a StiIson wrench or ~ o E e  grip may be. ' use&* bn:. 

Decide which is to be dre handle end of the 
mallet, and malw a hardwoad spigot of a 
dbrneter that taps nicely into the h& at ths 
a d ,  The spsgot sshaud enw the hole to 8 

Fig 1.21 Reamrng the hole to accommodate the wedge- 

splnyed end of the handle 

@ Using a slow speed and light strokes wlth a 
straight-stded scraper, ream out the hole. An 
increase of d~ameter of %in (3rnrn) at the exlt - 
staalng from a depth of about one h r d  of the 
way in - is enough (Fig 1.22). 

0 Replace the plugs. Lme up the mallet head 
on the lathe and glve it its final shape w ~ t h  

Fig 1.22 Carefully skim the hole to about one third of the 
way in 
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the skew chisel (Fig 1.23). Finish to at least 
180 grit and polish with a coat or two of raw 
linseed oil. The head is now finished and can be 
put to one side. 

Fig 1.23 The final shape of the mallet head: belEed and 
slightly tapenng 

TURNING THE HANDLE 

@ The handle (Fig 1.24) is turned as a normal b ~ t  
of between-centres work. Make the spigot that 
goes through the head about !41n (6mm) over 
length to begln with, and a snug fit. Undercut 
the shoulder slightly. 

O Feel the handle for comfort; you can take it  
off the lathe and try it with the head on to get 
the right shape. Leave the waste material on 
the ends for the time being, and sand well. 
Burnishing the wood with shavings is the best 
finish, but i t  can be sealed with a coat of 
cellulose lacquer or shellac, finely cut back, 
if you prefer. Take care not to create a shiny, 
slippery surface. 

Next, form the saw cut to take the wedge Make 
a support so that the sp~got of the handle can be 
offered to the handsaw safely and accurately 
(Fig 1 25). Saw down the centre about two 
thirds of the way. A handsaw wrll also do. 

:@ Make a long and slender wedge to go into the 
saw cut. Insert the spigot into the head, making 
sure the shoulder of the handle is flush against 
the underside. Standing the handle on end, 
drive the wedge home to lock the head on 
(Fig 1.26). Trim off the waste, the wedge and 
the spigot end with a small saw and chisel. 
Sand and seal as before. 

Fig 1.25 Sawing the keljfur the wedge, safely 

Fig 1.26 Dnving the wedge home It may be an tdea to 
leave the malkt fm a whle m case the handle shrlnks, then 
tap the wedge finally home, tnmmng it off so the mallet sits 
upnght on the bench 
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Fig 1.5 A collecuon of 
carmng mallets Left to 
r~ght. lrgnum urtae, nylon, 
I~gnum urtae, annealed rror 
(two examples), beech 

wood at an infinite number of angles. In this case the 
force is transmitted tangentially (Fig 1.9). The mallet 
does not have to be aligned in the exact way a square- 
faced one must be; therefore a round mallet, which 

Fig 1.6 The earlrest mallets were made from a warsred log 
of hardwood (a) Passrng a handle through the log (b) made 
another early type of mallet wh~ch hnd the daantage of 
smkrng wrth the end Facn 

always p @ simiIat face c t ~  the tool handle, can 
be used, and the carver can strike with'codfidence 
without ever looking away from the carving.- 

As well as being round in cross section, the heads 
of both square and round mallets are also slightly 
tapered towards the handle (Figs 1.10 and 1.11). In 
both cases the blow pivots from the elbow. The taper- 
ing head of the mallet allows the face to strike the 
handle of a cutting tool more squarely - at least in 
  is one direction. In the case of the carving mallet, 

slight belly at the striking point also helps to 
strengthen this part against wear and tear. 

Fig 1.7 Mallets 
haue been used fm 

thousands of years 
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Before using the mallet, it is worth removing as much 
wood as possible from the carving using the bandsaw 
or similar tool. 

When a lot of mallet work is needed, as in large- 

scale sculpture, try to work in an  even, rhythmic way. 
A regular pace will remove more wood, and be less 
tiring in the long run, than sporadic bursts of passion. 

Keep the elbow of the mallet arm i n  towards the 

body - as much as possible, and strike so as to include 
the shoulder (Fig 1.27). This achieves two things: 

The stress and fat~gue on the elbow and arm are 

lessened, allowing the work to go on for longer. 

It is easier to put your weight behind the mall& 
blow, which increases the efficiency of the 
cuttmg enormously. 

Try to have a sense of your feet in contact with t h ~  
ground as you are using the mallet so that, braced in 
this way, the striking force travels forward into the 
handle of the gouge. The more your body is behind 
the mallet, the more efficient the cut will be. 

Learn to use the mallet with either arm from the 
start, not just because this shares the work, but 
because it also avoids having to contort the body at 
awkward angles to make the necessary cuts to the 
carving. This is an  especially valuable discipline for 
Lettering work. 

Fig 1.27 A good posture for using the mallet: the body to 
one ede and the shoulder berng wed, rather than jut  the 

Do not try to  remove too much wood at a time, or cut 
so deeply as to bury the carving tool. 

The tighter the Longitudinal curve of a carving 

tool, the Less it should be hit with a mallet. The pres- 
sures delivered have to go somewhere, and they may 

go into breaking the tool. 
Work in regular patterns across the surface to be 

removed. Traditional Japanese carving recognizes this 
way of working as producing beauty in its own tight - 
carvings may be left in this stage as 'finished'. 

Remember that a mallet has two weights, depend- 
ing whether it is held by the handle or the head (Figs 
1.28 and 1.29). Mallet work can be quite delicate, 
although perhaps not as controlled as handwork. 

Besides the mallet, carvers have always propelled 
their gouges by striking them with the palm of the 

Ftg 1.L8 I he u s u l  way to stnke w~th a mallet: the 

extended thumb helps to guide the caruing tool 

Fig 1.29 Precise, light snikin~ is possible if the mallet is 
held by the hemi 

13 
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hand, perhaps buildmng up quite considerable calluses 
over the years. Whmle this is no doubt a useful rech- 
nique for occasional, llght work, there m a real danger 
of danagmg the large numbers of nerves and tendons 
that pass through the wrist and palm - the carpal tun- 
nel (Fig 1.30). The effect vanes between mdrviduals, 
but th~ckenrng here can give rise to a well-recognized, 
claw-hke deformity of the hand - the surgtcal repair 
of whmch rs often unsuccessful. If you must srrlke the 
handle with the palm, use the meaty bit at the base of 
the thumb or its equivalent on the other side, and 
avoid the centre. Do it lightly and infrequently. 
Better still, use the mallet. 

Another posssb~lmty is a palm mallet; this IS the 
proprietary term for a product marketed by Wood 
Carvers' Supply Inc. of Englewood, Flonda, deslgAed 
to prorect thls vulnerable area of the hand. The palm 
mallet is a leather-covered pad of shock-absorbing gel 
whlch soaks up pressure and impact. I t  1s very effec- 
twe, although still only forllght work. 

Fig 1.30 The 
central area of the 
wnst and hand is 
less protected by 
thrck muscles and 

bone The nerves 

to trauma 

Mallets should resrde - as all wood should - away 
from direct sources of heat. Very dry atmospheres may 
cause the wood to shrmk. The mallet wlll recover if 
kept in a plastic bag wlth a damp cloth for a whlle. 
An occasmonal wipe with lrnseed oil w11I keep the 
wood sweet - though, unfortunately, this never works 
wmth the owner. 

ABRADING TOOLS 

Rasps, files and rifners are bars of hatdened steel 
wrth multiple teeth whmch remove wood as 'spoil', or 
coarse sawdust, rather than as chmps or shavmngs, Buy 
the best-quality tools when you need them; poor. 
quality rasps and files quickly lose their cutting abllity. 
There are so many variations, producing varled 
effects In drfferent woods, that some expenmentlng 
may be necessary. 

Rasps, strictly speakmg, have individually ralsed 
teeth, grvmg coarse, medium and fine cuts The larger 
and coarser the teeth, the more qumckly the wood is 
removed. An  alternative type wlth strong, 
cuttmg rmdges 1s des~gned for shaprng plastic and for 
car-body repair work. These work well 06 w60dod, glv- 
rng a clean cut and a smooth finishi~lg 1.3E.) 

The very best rasps and rifflers are handmade - 
hand-stitched - by Auriou in France. ?he slight 
megulanty of tooth posltmon means an absence of the 
grooves that result from the rows of aligned teeth in a 
machine-stached rasp, and a hlghly efficient cut (Fig 
1.32). Partrcularly useful for flat surfaces in awkward 
places is the cranked Auriou rasp. Woodcarvers find 
themselves buildlng up a range of shapes and sizes of 
rasp over the years, depending on their work. 

Fig 1.31 A rekct rasps the largrst is Zm (50m 
wtde The two on the left are m t d d  for w e  on phacs ,  
but are also effecnve on wood 
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F~les dlffer from rasps m having fine rldges rather than 
mdiv~dual teeth (Flg 1.34), produclng a comparatrvely 

1 fine - sometimes extremely 6ne - cut, depend~ng 

B on the grade. They are very commonly used m metal- 

- 
Fig 1.32 Close . 
showing the sh~htly zwegular pattern which @ves it ~ t s  c k  cut 

The Japanese saw rasp 1s very unusual in that it is 
made of a latrlce of hardened saw teeth, with large 
spaces for the swarf to fall away (Fig 1.33). Thls rasp 
1s only to be had 1n one sue. It has a very powerful, 
clean cut, one side coarse and the other fine. 

Rasp blades are usually stra~ght, wlth a flat, round 
01 convex cross sectlon; l eng js  vary from 8 to 12111 
(200 to 300mm). Farr~ers use part~cularl~ large rasps 
on horses' hooves, whlch work well on wood. Look 
also to suppliers of stonecarvmg tools. 

Fig 1.33 Close-up of the teeth of alapanese saw rap,  

, whch give rt an extremely rapd, non-clom'ng cut 
I 

work, and are useful for producing an lntermedlary 
finish between that produced by rasps and that of 
sandpaper. 

A single-cut file has a ser~es of sharp r~dges cross- 
mng the blade d~agonally. The double-cut file has a 
second set of rldges crossing the first, produclng dia- 
mond-shaped teeth; these flies remove materlal 
qulcker than the smngle-cut. 

The slze and spaclng of the gooves determines the 
grade of file: rough 1s the coarsest, through bastard, 
second-cut and smooth, to dead smooth. Sometimes files 
are numbered accord~ng to a SWISS system, in whlch 
case 00 is the coarsest and 6 (or 06) the finest. 

In cross sectlon, files can be square, round, flat, 
half-round or triangular, each su~table for diifferent 
purposes (Flg 1.35). The various lengths can be par- 
allel or taperrng (Fig 1 36). 

- 
fie 

:ig 1.34 F~ks have 
dges, wh~k rasps have 

Rectangular Half-round or Square Trreng~jiar or Circular 
hree-square Fig 1.35 Fks, rasps and 

n f i r s  can have a warrety 
of basrc cross sections 
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Fig 1.36 Files: fit, round am &r cross s s 

Fig 1.37 Rif fks  come in a great variety of shapes and six&. 
Small, round, tapexing files are known as rat+tail or - The right-hand one has a coatbgof nm$s@n unbide ~ur5cles 
smaller again - mouse-tail ,files. N d e  a e s  are I 
slight, very fine vefsions a5 these files, often sold 
yets and intended for precisian metalwork. Needle o - -  - O 0 %  

C C 

rasps are also avaikble. i u 

Although files are common in mol shops, good 
selections *ill also be found in engineers' suppliers'. 
Look also ar the files and rasps used for repairing uehi- 
cle bodywork and shaping plastic, I 
R~FFLERS 
Ri@ers are small paddle-like rasps, usually double- lQ$InAfln I 
ended, w~th  a narrow, meral handle m between (Ag ,, . \ 

137). The lenguhs of these tools vary between 6in - - - 
and 12in (10 and 300mm), but the curs all tend to be 
similar - that is, medlum. 0 0 0 0 0 0 0 0  

The shape of the 'paddle' ends is very vanable: 
straight, curved or angled; round, fiat, triang~l~r, Fig 1.38 A seknion of riykr s M e s  

convex or knife-like: parallel or tapered (Fig 1.38). 
The two ends may be different ot the same. Ihfferent MICROPLANES 
manufacturers will have their own ~dea of what is 
most useful, or maketable. Microplane is the regtstered name of the American 

Possibly relating to the Old French n$m, meaning firm Grace Engineering, whose UK ddstributor rs 
'to scratch, sti~p or plunder', thts bunch of as8orted Carroll Tools. Microplanes ate made by a phoro- 
raqps can fin~sh off comers and awkward ateas chemical machining process out of stainless alloy 
which are inaccessible to carving rools. They can (surgral) steel; they cannot msr, and restst clogging. 
perform particularly useful functions in undercut and Every tooth 1s indeed like a uny, sharp plane (Fig 
p~ereed work. 139), and they have a remarkable cutttng ab~hty. 
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blade, rasps and rlfflers wlll st111 be around for a 
long tmme. 

TUNGSTEN CARBIDE 

More and more, patented processes for attachrng 
tungsten-carbmde g r~ t  onto a flemble backmng fibre are 
producing hard-wearing, rasp-hke tools. The products 
themselves may be flexible or, when applied to hard 
plastic or an alummmum backmng, shaped 1ke true 
rasps or files. 

There i s  usually a colour gradmg from coarse to 
A close-up of the phe-like teeth whzch allow fine cut. Alrhough rhese tools, along wlth diamond- 

grlt versrons, are principally desrgned for metalwork, 
the coarsest versmons will also abrade wood, rather 

The teeth can be stropped wrth a hard leather ahd hke fine sandpaper. 
abrasive block, or rubbed on a fine o~lstone to extend 
their workmng 11fe. 

Mlctoplanes easily outperform that earlrer replace- 
USING ABRADING TOOLS 

ment for the tradrtlonal rasp, the patented Surform The functlon of rasps and files m more that of Shaping 
or shaper tool. Stamped from sheet steel, this had than carving. They are not normally used forcproduc- 
hardened teeth to cut into the wood whlle the dust lng detall, but for reducrng waste wood, rounding, 
and shavtngs passed through holes 1n the blade to pre, refinmg, smoothrng and explonng. It is always qu~ck- 
vent clogging. I found that the teeth of the Surform est to remove prelrmmnary waste wood wlth a gouge 
skipped and sk~dded on the wood surface, dulled andmallet. 
quickly, and tended to tear rather than cut; the tool It 1s easy to dismiss these tools as s~mple, or as 
was prone to rust, and stdl clogged when used on expedrents for those who cannot sharpen or use a 

carving tool properly - but very beautiful, refined and 
The slzes and shapes of Mlcroplanes are llm~ted by subtle forms can be made wlth these tools alone. 

the very nature of the blade, but a useful and contin- They come Into therr own, prlor to sandmng, m the 
ually extend~ng range is to be had Lengths Include types of sculpture where very smooth planes are 
8K1n (216mm) and 3%mn (85mm); avarlable shapes needed to show off the grain of the wood. Rasps start 
are flat, round, half-round and square. Blades may be rhe process, followed by files and then sandpaper. 
rlgmd or flexmble There 1s a size to fit Surfoim unlts, One end of a file or rasp will have a sharp tang for 
and another des~gned to be held m a standard 12111 a handle, which 1s normally supplmed separately The 
(3051nm) hacksaw frame. handle needs a ferrule to prevent it spl~tnng, and can 

Chmldren seem to find these tools very satlsfyrng, be fitted as described for carvmng-tool handles (see 
but remember that they do have razor-sharp teeth. It Volume 1, pages 69-70). It is better to use a handle to 
would not be advisable to grip the blade Itself unless prevent damaglng the palm of your hand (Frg 1.40); 
you are wearing a thrck leather glove. ~f t h s  is not possrbie, temove some of the tang on a 

Mrcroplanes are hghtwelght, easy to use and grrndlng wheel. 
remove wood qurckly and efficiently; the resulting Both hands are normally applied to a rasp. Blndlng 
surface is smooth, with m~nimal marks. In many the far end of a coarse rasp wrth tape, or wearrng a 
instances a M~croplane wmll be a good substmtute for tough glove, will protect your fingers from the metal 
a traditional rasp but, because of the llmitatlon rn teeth. This is also useful when you want to reverse the 
shapes dictated by the nature of the Microplane rasp and draw it towards you. 
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Winding or 

w :::e;gt 

Fig 1.40 The tang of a rasp or f le can be uncomfbrtably 
sharp to the palm, fit a simpk handle for protectton 

I 

Fig 1.42 For znternal curves, a comhwd  action 1s best 
with the rasp or fle 

When rasplng or filmng, strongly vlsuallze the form 
beneath. As the tools are pushed forwards through 
them cut, send them around the contours of the shape 
that you zte seek~ng, rather than p roduc~n~  a setles of 
'flats' (Fig 1.41) For a good result on the surface, 
make the rasp or file move sldeways at the same tlme 
as movmng it fo~wards. On lnternal curved surfaces, a 
half-round rasp or file stroked w ~ t h  this winding type 
of cut wmll avomd unwanted grooves form~ng (Flgs 1.42 Fig 1.43 W d i n  

and 1.431. achrewe the smooth, unspoilt hnes uppoprime to thrs type of 
work Thzs rasp is one sold for car bodywork, and eves  a 

teeth of rasps and files do tend to clog wlth wood 
with a finer cut, or when worklng 

1 wlth reslnous or mo~st materral. The tools then 
become inefficient. Try coating rhem wth chalk 
before usmg them on these sorts of wood. Thls does 

Fig 1.41 Move the rasp or file smoothly to follow the not apply to Microplanes, whlch allow the spoll to 

suTjoce you aTe seekmg pass through the blade. 
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Fig 1.44 Regular use of a wlre brush, and the smaller f k 
card, WZU unclog the teeth of abraslere took 

A wire brush used across the teeth of a rasp will 
unclog them (Fig 1.44). Dried, resinous wood can be 
softened with paraffin oil (kerosene) before brushing, 
and it is also possible to dig around the teeth with 'a 

soft-metal point. 
Files and tools with finer teeth need a file card - a 

special, short-bristled wire brush designed for the pur- 
pose. Thii brush is stroked across the teeth. 

Files and rasps are often treated badly and thrown 
into boxes and damp corners. They really deserve bet- 
ter. Never use them as levers, as they are brittle and 
may snap; if used as hammers, the teeth may fly off. 
For similar reasons, store them carefully, perhaps in a 
rack to prevent their teeth from clashing together 
and blunting. The metal itself is susceptible to rust, 
which will affect the cutting edges and teeth by 
dulling them, so store them in a dry place. 

Worn abrading tools are worth keeping, as they 
cut less voraciously than new ones. 

For fast removal of stock and surface smoothing, 
sanding discs (on small angle grinders) and power 
6les can be very useful. 

The power file has a thin abrasive belt, about the 
size of a rasp. Both heavier and lighter-duty models 
are available, the latter being quite inexpensive and 
designed for home workshops. The main drawback of 
pwer  files is the tremendous amount of fine dust that 
rhey generate. Their dust bags deal with only a limited 
amount of it; far better is to attach an industrial vac- 
uum cleaner or other extractor in its place. Face 
masks are always necessary. 

Whether a carving is sandpapered or not depends on 
the carver's intentions as well as the nature of the 
work. As sanding can be a tedious, unpleasant busi- 
ness, it is best to use other tools to get as close to the 
final surface as possible. Shaped scrapers (see pages 
2&9) will flatten the surface, removing carving-tool 
and rasp marks. 

Sandpaper comes in a variety of abrasives, backing 
papers and qualities. Flexible backing cloth is proba- 
bly the most useful for carvers. The abrasive is graded 
between very coarse and extremely fine. In its manu- 
facture the abrasive grit is sieved to ensure a uniform 
particle size: the more holes in the sieve, the finer the 
grit. The number marked on the back of the paper 
represents the number of holes in the sieve, so the 
higher the number, the finer the abrasive. 

You need to work through the grades of paper to 
get the best result; the finer grades remove the scratch 
marks of the coarser grades. Always work with the 
grain, as working across the grain produces scratch 
marks, even the smallest of which will show up when 
the work is stained, oiled or waxed. It is better to sand 
with the fingers, sensitive to the surface beneath, 
rather than sanding blocks. Never be tempted to blow 
the dust away, as it may get in your eyes a vacuum 
cleaner is help here. After each sanding, dampen 
the wood slightly to raise the grain and, when it has 
dried, sand again. 

CARPENTRY TOOLS 

Tools which are found quite naturally in the k ~ t  of 
anyone worklng in wood also have a supporting 

place among carvers. Cu t t~ng  away calculated 
amounts of waste wood with a saw, for example, will 
save a lot of time As before, buy good-qual~ty tools as 
they are needed 

This group of tools includes saws for cutting stratght 
lmes, cuttmg curves and enlargrng holes. 
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For cutting straight lines 

crosscut saws for cutting across the gram 

ripsaws for cutting w ~ t h  the gram (Fig 1.45) 

backsaws (such as tenon saws or the 'gentleman's 

saw') for mak~ng fine cuts m e~ther direction. 

These saws come m varylng degrees of coarseness, the 
cut being measured by the number of teeth per Inch 
(tpi) - the lower the number, the coarser the cut. 
Disposable saws with hardened teeth (wh~ch cannot 
be sharpened) are tendmg to replace the convennonal 
types that need sharpen~ng (Fig 1.46). When they 
wear out, they can be recycled Into scrapers, or used 

as surfaces for flattening sharpening stones (see 

Volume 1, pages 165-6). 
All these saws are designed to cut in straight lines. 

First make a positive drawing cut with the saw to 
guide the subsequent cuts. Hold the handle with the 
index finger extended and cut rhythmically without 
jerking the forward pressure. 

For cutting curves . bowsaws (Fig 1.47) 

coping saws 

fretsaws (Fig 1.48). 

60" / 
~'y-1 

I 

vv+AN Fig 1.47 The bowsaw looks like something out of the ark - 
cios5cut and may well be as old. The blade is held in position by 

teeth w 
remouabk pins so the saw can be used for pierced work r 

Fig 1.45 You can distinguish a ripsaw (for cutting with the 
p i n )  from a crosscut saw (for cutting m o s s  the gain) by 
examining the teeth. Ripsaws have chiseGlike points fm 
paring between fibres; mosscuts haue more knife-like teeth 
for cuttina throuth them 

Fig 1.48 Saws for curved work, all with demhabk blades 
that will insen through hoks pierced in a caruing. The one 
with the deepest frame is the fretsaw; the smallest (the 
piercing saw) takes a thin fretsaw blade; the coping saw in 

Fig 1.40 H typ~cal modem handsaw with 'hardpomt' teeth the m~ddle is & most useful one to haue handy 
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These saws have narrow, delicate, replaceable blades 
for cutting curves. The howsaw, a really ancient tool, is 
the largest and coarsest. The fretsaw is the finest but 
has a great reach of cut. The blades themselves are usu- 
ally of one coarseness and can be inserted through 
holes in the wood to cut internal curves; the blade can 
be turned in different directions to prevent the frame 
getting in the way. Make sure the blade is straight and 
not twisted along its length, and do not exert too much 
pressure. Twisting and pressure tend to snap the blade. 

For enlarging holes 

keyhole saw or padsaw (Fig 1.49). 

used, as its name suggests, for inserting into a prelim- 
inary hole and cutting a keyhole shape. From the 
carver's point of view, i t  can be used to enlarge holes 
without the reassembling necessary, for example, with 
a coping saw. Be gentle on the forward pressure to 
avoid kinking the blade. 

-4 carpenter's metal plane may be used for: 

dressing the surface of a panel of wood to reveal 

smoothing the surface to make drawing on it 

49 T w o  versions of the keyhole saw; the bottom me 

Of the many varieties, the smoothing plane and the 
small, adjustable block plane are probably the most 
useful (Fig 1 50). 

The cutnng edge of a plane blade 1s sharpened so 
that it 1s slightly rounded, or 'nosed' (Fig 1.51), to 
prevent the corners digging in and to help merge cuts. 
When jointing the edge of a board, move the plane 

(rear) and block planes 

Fig 1.51 A view of aplane blade, exaggerated slightly, to 

show the rounded comers and the slight curvature of the 
cutmng edge 
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across the wood so that the centre of the blade aligns 
with the part from whmch most wood needs to be 
removed; t h ~ s  allows you to level the edge w~thout 
having to ult the plane. To remove the shavings more 
eas~ly when working hardwoods, move the cap iron 
(the backlng plate screwed to the upper surface of the 
cutting blade on the larger planes) forwards to reveal 
no more than K i n  (1.5mm) of blade; for softwoods, 
leave about %in (5mm) showmg. Sharpen keenly, 
and lay the plane on its slde when not in use; store 
wmth the cuttlng edge retracted. 

Spokeshaves will smooth large, curved areas - flat- 
tenlng off facets and shaping. Flat-faced spokeshakes 
are used for convex surfaces, and round-faced spoke- 
shaves for concave ones (Fig 1.52). Those with the 
blade adjusted by screws are the mast convenlent. 

Brass carvlng planes, w ~ t h  long handles and flat or 
curved blades, are a sort of one-handed spokeshave. 
Some carvers find them useful for finmshlng compound 
curves; personally, I've always had the nagging suspi- 
cmn that they would perform better if they could be 
pulled rather than pshed - so do t q  them dposs~ble 
before buymg. 

L~ke the plane, the cuttlng edge of a spokeshave 1s 
curved to give a shght prominence ~n the centre. 
A cleaner fin~sh and an easmer stroke are obtalned if 

Fig 1.52 A round-faced spokeshave (top) and two flat- 

faced ones. The s m d  brass carvmg planes m the foreground 
have ~mtlar  uses 

MATERIALS &. EQUIPMENT - 

the cutting edge is presented at a skew to the direc- 
tmon of cut, to produce a sllcmg actlon. Try to feel into 
the curves you are making. 

As the blades are quite small, holdlng them for 
sharpen~n~ can be a lmttle awkward. Grip the blade 
m a block of wood kept especially for the purpose, 
jammmng it Into a deep saw cut, or hold it m a 
hand vice mf you have one. Sharpen it just as keenly 
as a carvmg ch~sel. 

H A N D  ROUTERS 

Largely superseded by electrical routers, hand routers 
(Ftg 1.53) may st111 have then place In levellmng a 
background evenly - for example, between letters m 
rehef work. The trad~tional wooden version 1s known 
as an old woman's tooth. The name router comes 
from the Anglo-Saxon rwt (as m 'rooting about'), 
meanmng 'to dig or grub up'. 

To work most efficiently, remove the bulk of the 
wood in rhe normal way and set in wlth geuge and 
mallet. A depth gauge made from wooden strips will 
be useful mn this prehminary stage, which should end 
with about %m (3mm) to spare. Finmsh to the required 
depth wmth the router - the blade of whlch should be 
properly sharp - worklng wlth the gram as far as pos- 
s~ble. The surface may still need final grounding wmth 
flat (no. 3) gouges or scrapers to remove any tears left 
by the routmng. 

Fig 1.53 The hand router, shown here m two sres, IS a 
cheap dternanve for those who d1~11ke the noise and speed of 
the e l e c d  verszon, bur need something for check~ng the 
led of a backpund 
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OTHER TOOLS 

The usual array of carpenters' tools includes ham- 
mers, screwdrivers, brace and bits, wheel brace (hand 
drill) and so on - all generally useful to a carver 
undertaking a variety of work. Although power drills 
have generally replaced the wheel brace, for example, 
it is sometimes simpler to pick up the hand tool from 
the side of the bench. And, again, the work may need 
a delicate and precise touch, such as only a slow, 
hand-controlled tool will give. 

SPECLALIZED EDGE 
TOOLS 

Very beautiful and complex ~arvings are created by 
knife work alone, and some carvers like to mix knives 
with their conventional carving tools - or at least 
have one or two knives handy. 

Three very useful knives are always at  hand in my 
n-orkshop (Fig 1.54), dealing with a variety of back- 
ground work as well as aspects of carving itself: 

CRAFT KNIFE 
There are two hanging to hand: the well-known 
Stanley type of knife and the smaller, first-class 

Fig 1.54 Three useful types of workshop kn~wes. the 
Stanley craft k n h  long and short Frost sloyd knwes; Ventas 

' craft knife 

\'entas craft knife. Both have a varlety of replaceable Fig 1.55 Carwtng knives wthfixed handks, i n d u  _ 
blades for cuttlng card for templates, small dowels desgm bv Wayne Barton (left) and Flexcut (second left) 
and so on 

SLOYD KNIFE 
This famous tool made by Frost of Sweden has a 
lammated blade, with a hard centre between two 
mfter leaves. (I cannot br~ng myself to test it but, 
apparently, this arrangement allows it to be bent for 
rooptng cuts.) I use it for larger-scale cutting and 
carpenny-l~ke funct~ons. 

CARVING KNIVES 
h i d e s  the specialized ones listed below, a simple, 
x r y  sharp and thin-bladed knife such as that made 

Flexcut (Fig 1.55, second from left) is always on 

my bench among the carving tools, doubling as a 
skew chisel for jobs such as awkward undercurting 
and slicing in narrow, tight grooves. 

Many types of knives are suitable, and available, 
for carving. All are straight-bladed, the names of the 
shapes varying according to both makers and users. 
There are, however, probably only five basic shapes to 
choose from (Fig 1.56). Some knives are angled and 
drawn towards the user to pare off shavings (Fig 1.57). 

Safety considerations point to the danger of 
knives which fold, closing on the user's fingers. 
Locking knives, or knives with fixed blades, are much 
safer - especially for the beginner. 
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Strop by dragging the blade backwards on the 
strop, at the same angle at wh~ch  it was 
sharpened. 

The adze (Fig 1.58) is an ancient tool for shaping 
wood, and still has its attraction for some carvers of 
larger sculptures. It is often used, with an axe, instead 
of a mallet and gouge. 

Fig 1.56 The foe basic blade shapes: (a) spear or pen; (b) 
slant tip; (c) sloyd or clip; ( d )  spey; and (e) sheepfoot 

Fig 1.57 This orientation of 

knife blade is designed to be drawn 
towards the we7 

through thl .; the anwil edge m a y  be struck 

embedded adze out of the wood 

The emphasis on keen sharpening that 
has been made for carving gouges and 
chisels also applies to carving knives. 
New knives invariably need some Swing the adze 

additional sharpening, on an Arkansas from the elbow 

stone at least. 

SHARPENING 

@ Place the oiled benchstone end-on, and lay the Each cut 
blade flat on its surface with the edge pointing enters the Workas 
away from you. previous much as 

trough /L- possible 

@ Lift the back of the blade slightly and stroke the w;th the 

edge backwards and forwards or in a circular grain 

motion on the stone, maintaining the same 
angle between blade and stone. 

8 Repeat equally on both sides. Use the method 
of looking for the white line along the edge to Fig 1.59 The correcr way to swing an adze. I t  is easy to 
check the sharpness, as described for carving bury the blah in the timber by trying to remove too much 
tools (see Volume 1, pages 149-52). wood at once 
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I 

Backwards and forwards 

.60 Gouge-like &es are sharpened only on th ' 

, with appropriate grades of large slipstone 

s are available in flat or hollow cross sections, 

lr-ended adzes are quite dangerous if the non- 
ng end is not covered with a proper guard. 

to pass a substantial amount of the wooden 

u. There are great leverage forces at s lay when 

head if the wood here is too narrow. 
dzes, in inexperienced hands, have a tendency 
ry their edges in the wood and be used like crow- 
o lever away a chip. A large gouge, propelled 

ely, so for most carvers i t  is a better option. 

rp is a strange-looking tool (a variant of the 
ife) which is drawn towards the user, carving 

onvex shapes. A similar tool - although not so 
- is the hook knife (Fig 1.61). Both are sharp- 

similarly, using a round slipstone on the inside 
a flat stone on the outside as necessary (Figs 1.62 

Fig 1.61 A scarp (top) and a hook ki$e 

Fi8 1.62 Shmpen the scarp u t k  a round sl~pstone, worlung 
fiom tJle z d  

Fig 1.63 A hook knife can 
round and f i t  slipscones 
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Fig 1.64 Using the scwp requires a strong wrist, but it i 
be inualuable for working sculptural recesses, with the grain 

The advantage of these tools is that the edge cuts 
from the botrom of the hollow outwards, and in some 
circumstances will give a cleaner finish than a gouge 
worked in the opposite way. They can also get into 
deep, sculptural hollows where a carving gouge is 
impractical (Fig 1.64). They are hard on the wrist, 
and therefore most of the waste wood needs removing 
from such a hollow first. This can be done by drilling, 
with bent gouges, or using a burr on a flexible shaft. 

These are the sorts of tools that are worth knowlng 
about and keep~ng for spec~fic needs or projects - m 
wh~ch case they can be ind~spensable. 

PUNCHES AND 
FROSTERS 

'Punches produce spec~fically shaped indentations, - 1 

Fig 1.65 n mecliuit u j  orcoranvr punches 

such as circles or crosses, when they are tapped on to 
the wood surface. They were very popular with the 
V~ctorians, who produced a large number of different 
punch patterns, some of which are st111 available 
today (Fig 1.65). 

One shape which is particularly useful is the eye 
punch: an oval shape pointed at one end (Fig 1.66, 
nghr). This tool will slnk and flatten the bottom of 
the 'eyes' chat form m the ]unctions between certain 
sorts of acanthus leaves (Rg 1.67). Eye punches can 
be easily made by grindlng or fil~ng an appropriate size 
of nail. The eye must be carved properly in the wood 
firsr - using the punch on ~ t s  own w~l l  only crush the 
fibres and leaf edges to bad effect. 

Frosters or frosting tools (Rg 1.6%) create a 
hatched effect made up of many dotted mdentat~ons. 

Fig 1.66 A c p of the wmkvng ends of 
punches, mcludlngan oval eye punch, circular punches, two 
acanthus-eye punches (far nghtt) and a floret 

12 13 14 15 16 17 18 19 20 21 
O @ + O @ @ U + V  
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Fig 1.67 Use an appropriate srze of eye punch to fiatten 
the bottom of an acanthus-leaf 'eye' Fig 1.68 Differtnr s&es afj?os&rs are needed mmtorl in 

d~fferent corners or shapes ofthe background 
They are used to finlsh a background and prov~de a 
contrast to some simple relief carving, or even to prb- 
h c e  a decorative shadow effect. Frostets can be 
bought, or made by filing the flattened ends of large 

nails or bolts with small triangular files (Fig 1.69). 
For the frosting to look its best, clean the surface 

or background properly with carving tools first. 
Frosters should not be used to hide rough work or a 
poor finish. Frosting is only a surface treatment - a 

contrast - and is not particularly meant to be noticed. 
It is therefore best to use the frosting tool with dis- 
uetion and a lightness of touch (Fig 1.70). Overlap 
ihe edges of the indentations to provide a smooth 
m i t i o n  across the frosting and work either to an 
even pattern or randomly, but not mixing the two. 

Fig 1.69 Frosnng tools 
and many other punches 
can be home-made from 
M I ~ S  07' bolts 

Fig 1.70 Tudor carvlng 
&om Abbey Dore church, 
Herefordshire I f  you look 
carefilly you can see that 
dzfferent frosting tools were 
used, w ~ t h  uanous 
avangements of pornts 
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SCRATCH STOCKS AND 
SCRAPERS 

Scratch stocks (Fig 1.71) wlll run lengths of small 
mouldings - part~cularly in fum~ture carving - which 
are then elther carved or left unadorned. Alchough 
the idea and the construction of a scratch stock are 
s~mple - a blade 1s damped between two L-shaped 
pleces of wood (Fig 1.71) - surpris~ngly accurate and 
detalled work can be carr~ed out. Mouldmgs wlder 
than about 11n (25mm) are not so easy to work t h ~ s  
way, however, and more than one blade of different 
shapes may be needed to create a larger, more com- 
phcated prdfile In the wood 

The blade of a scratch stock can be made frorn'an 
old hacksaw blade, shaped sharply square w ~ t h  a 
gr~nder and a file, and finshed with sl~pstones. Do not 
blue the metal on the gnnder. The shape IS a negatlve 
or reverse of the moulding shape that 1s. actually 
wanted. Check the profile on waste wood. 

An exact amount of the scratch blade protrudes 
from the stock, which is kept butted agamst the edge 
of the wood to act as a gu~de or fence. Be sure to fix 
the blade tightly m the stock; ~f it works loose, the 
chances are you will not nottce unt~ l  too late, and 
the work will be spalled. The metal shape is worked 

Fig 1.71 Scratch stocks are quickly made and can produce 
a wtde range of moulded edges, any number of 
interchangeable blades can be made for them 

Side 
view1 1 

' 1 1  
I 

1 I 
0 

Y 
Cutter I 

The qu~dinq fence 
which bears on the 
edge of the wood 
may have different 
faces for straight 
or curved work 

Fig 1.72 A scratch stock for wnncng small mo~IeLngs. J he 
cutter can be shaped to a specij5c need 

backwards and forwards, stopplng once the full depth 
of cut 1s reached. Start ~71th light strokes, tilting the 
stock forwards. Do not try to take off too much wood 
at once, but proceed gadually and method~cally. If 
the moulding is to be carved, avo~d sanding - the grit 
will take off the edge of the carving tool, 

Scrapers are pieces of hardened sheet steel used to 
flatten surfaces such as backgrounds, or to clean par- 
ticular carved shapes. They are worked by hand, 
rather than In a jig like a scratch stock. Make them 
from old saw or hacksaw blades, shaping as for 
scratch-stock blades. The sharpening process is 

known as ticketing: once the edge has been honed ; 
smooth, a wire edge or burr is formed by rubblng an 
even harder plece of metal along the edge at a sltghr 
angle (Fig 1.73). It 1s thls burr wh~ch forms the actual 
cutting edge. 

Scrapers can be indispensable in some work, and 
surprlslngly versatile. They can be bought in a varleK 
of shapes, or eas~ly reshaped to meet a part~cular neei 
(Figs 1.74 and 1.75) They are used espectally ic 
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furniture whlch i s  to be pallshed, prlor to fine sanding 
(for example in cleaning iqp flutes in chair legs or bed- 

MARKING-OUT 
posts), for rhe backgsounds of low-relief carving EQLJIPMENT 
(such as 1s found In chair splats), or for cleming up 
awkward gram Carvers often need to make measurements - to 

ensure symmetry, for example - and occas~onall~ 
need to work accurately to a pre-ex~stmng design. 
Calhpers, dlvlders, compasses and rulers, as well as 
squares, marking gauges, carbon and rracmg paper, 
and chalk, th~ck penclls or charcoal, all come m 

handy at drfferent tlmes. 

Sig 1.73 Shaqenmg a scraper inwolves burring over the 
edge jncketmg) -you can use the srde of a chrsel for thrs 
This edge, z f  sharpened correctly, wzll remove a proper 
shamnp and so must cut, rather than scrape 

Fig 1.74 A goose-necked 
scraper, awaiailable 
commercially 

I 

I 

Fig 1.75 Different shaper 
of scrapers, they can be 
ground to specific shapes a5 
requzred The handled ones 
are home-made 



CHAPTER TWO 

POWERTOOLS AND 
MACHINERY 

To revlew the tools and mach~nes which are 
most likely to be useful to woodcarvers, both m 
carvlng Itself and in the preparation of wood for 
carving 

- - 
C: 

- 1  
y. 

Carvers may use electrical tools rn two ways: for can be glven. Although I do use different makes 
work~ng on a carvlng directly, and for preparing wood as examples, try to see as many as you can En action, 
and general workshop purposes. I want to look briefly m carvers' and other workshops, before buymg; 
at the general-purpose tools first. and always ~ e u d  and observe the safety and operanng 

~ m h ~ t i o r r r  provided by the manufacturers. 
Every carver will have their own list of useful 

GENERAL WORKSHOP equipment but, depending on the pattern of work you 

TOOLS want to undertake, my experience is that four pieces 
of equipment in parricular are very useful - almosr 
md~s~ensable -for many carvers: 

Electnc tools - such as drills, power sanders and files; 
bandsaws 

Ilgsaws, chatnsaws and sabre saws; plllar drills and 
routers - can save a greac deal of time by removmg scrollsaws 
waste wood from carvmgs prior to worklng wlth 

disc and belt sanders 
gouges and chisels, or even power carvers. 

Nowadays, large numbers of people possess power routers. 
cools as standard kit; they need not have been bought 
spec~fically for caIvmg. Exactly what use can be made BANDSAWS 
of these tools depends on the nature of your work. 
As always, buy equipment on the basis of usefulness My bandsaw is the one piece of all my workshop e q w  
and cost-effecnveness, not lust because other carvers menr that I would hate to lose Bandsaws, when 
have it. with due care and attention, are versatile, safe, pre 

There 1s not the space m t h ~ s  book to go into the simple and friendly; a bandsaw will rough out c 
detailed use of these tools, so only general pointers and save a lot of trme and effort in a variety of wajx 

?n 
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Bandsaws range m size from small, bench-mounted USING THE BANDSAW 
models to large floor-mounted ones (Fig 2.1). They A typ~cal carving use for the bandsaw is to cut out the 
are principally destgned to make curved cuts - the two-dlmenslonal outl~ne of the oblect to be carved 
actual amount of curve possible depends on the width (Flgs 2.2-2.4); thls is one of the fastest and most 
of the blade - but they should be able to cut reason- 
ably ssna~ght lines as well. The blade is a continuous 
band passing over two or three wheels, with one 
sectton open for use and fitted wlth gu~des and safety 
guards. The blades eventually wear out or break - 
usually at  the j o ~ n  - and need to be replaced. 

When buying a bandsaw, the two important 
dimensions to conslder are the throat (the dlstance 
from blade to machine body) and the depth of cut, 
both of wh~ch  affect what you can achieve. 

Blades wnll break as the flexing of the metaI 
produces metal fat~gue. This fatlgue 1s greatest witlf: 

smaller wheels on the bandsaw 

three rather than two wheels 

faster speeds 

higher blade tenslon. 

Fig 2.1 
Bandsaws are 
irry useful to the 
mrver. A baszc 
-8wr-standing 
bondsaw such us 

j & will deal wtth 
n large range of 
w r k  

Fig 2.2 Us~ng n template to draw an outlme on the lmnal 
block of wood 

Fig 2.3 The outl~ne is then bandsawn, which sawes a great 

deal of nme over any othpr method 

Fig 2.4 Back to the template to mark m the volutes 
Prowided the bandsaw was set up accu~ately, you can be sure 
the outbx will fit on both s~des exactly 
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accurate ways of removing waste matenal from a Curves are cut better rf you &mk of the cut as 
carving. Having cut out the side profile tn this way, it mginatmg from the back of the blade rather 
issometlmes possible to cut the front or top profile as than just the teeth, 
well, by t m ~ n g  the work tound and temporarily re+ The closer you can cut to your orignal design, 
attachins (with ape or glue) the part already removed. the less wood that subsequently need3 to be 

%%en using the bandsaw: removed- bur the less freedom these o to alter 
Always ser the blade gu~des properly and the design tn you m e .  Therefom you must be 
accurarely. sure of your design if you are adopting the close- 

shave approach. - Feed the wood tnro the saw lightly and let the 
madune do the work. Never direct the pressure 
of your hands towards the blade; keep them as far 

SAFETY 

away from it as practicable, using a push-stick for Alwavs follow the manufacturex's instrucnms 

small work. and tecornmendarrons carefully: ensure that the 
correct mdth of blade is being used for the radius 

It is d~fficdr - sometimes impossible - to reverse 
of curve you inred to cut, and with the 

a handsaw blade out of its cut, as it tends to be 
appropriate renmon. 

pulled fawards out of irs guides by the fibres of 
the wood. Try to work our rhe best approach Always set the safety guards correctly, withrn kiln 

before seartmg to cut. Make stop cuts where ( 6 m )  of the wood su~face, and ad~usr-tha d y  
necmary (curs 2 and 3 &Fig 2.5), or work away with the machine stopped. - 2 - 
rhe waste in smaller pieces, rather than rlsk Take care &en coiling or unco~ling the blades - 
getting the blade stuck in a position from whch gloves ace recommended. 
ir cannot extract itself. 

Double-check everything, incIud~ng the locking r 
If a blade does get sruck, stop and disconnect the of the table d any fence, before starting the 
machine. Ralse the blade guides enoxh to allow mh ine .  I 

you ro place a batten of wood across the blade 
teeth above the work. Use this to hold the blade * Be ruthless: remove blades as soon as they are 
+n its guides while drawingthe wo~kpiece forwanla blwt, and krnk them to prevent re-use. 

2 

I 

Waste wood 

Fig 2.5 Work out the 
order of handsaw cuts 

before you start, so that 
the blade does not get 
trapped as it mes to reverse 
from a cut 

m 
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SCROLLSAWS 
The scrollsaw (Fig 2.6) rs a motorized verslon of the 
hand-held group of narrow saws, such as the fretsaw 
and the coping saw In rellef work these, and the 
power jtgsaw, can be replaced in most circumstances 
bj- the scrollsaw. The handsaws are st111 extremely 
useful for calving m the round, but the preclslon and 
speed of  the rnocorized version have made them obso- 
lete for most other purposes 

b* %wr 

Scrolkm will take a range af saw btade, from very 
6ne (no. OD, WI& f 1 teeth pm inch) to coarse (no. 10, 
vich qtpl), for a range of materials frum metal and 
+IG t~ wmdr Qui&/change adaptors allow for 
switching blades. 

, The blades wr by meam of a lo= recipacaring 
ms, moving. a a ~ u n d  1,4QO strokes per minute [the 
~d d cfe motm). As on 8 bandsaw! the working 
dkmnce rhe a m  gives you is known as she hmt, and 
'ttR height cd euz as rhe &p&. Thoat is nomalty 
a b u t  lain f400mm), and you shouldn't buy a 
. d i m  wltb less. Depch of cut can be up to  2m 
. a m ) ,  alrhwgh when you get to ihJ$ deprhyau are 
p b a b l y  hewer a@ with a bandsaw or some other way 
dremovtng wood. T h e  wotk r e s ~  on a table far $aw- 
%, \v.h~ch Iwlf -7 be tilted fm angted curs. 

Scrollsaws cut on the down stroke, pushing the work 
on to the table. However, the return (up) stroke tends 
to lift the work from the table. This is not too much 
of a problem with thin wood, and any 'chattering' of 
the workpiece can be dampened as it is held down 
with the fingers (Fig 2.7). Hold-down anns, which 
double as finger guards, are usually available; I recom- 
mend using them whenever possible. 

Fine blades will make intricate cuts: the work can 
be spun around on the blade. For internal cutting, 
small starting holes are needed through which to pass 
the blade. 

Scrollsaws are mostly bought for scrollwork, an 
intricate style of fretwork which has a following in its 
own right. A woodcarver could use a scrollsaw when- " 

ever intricate cutting out is needed on thin wood. 
This would include fireplace urns, for example, and 
other applied carving, pierced relief (Fig 2.8), small 
parts and odd jobs for which the bandsaw is just too 
insensitive. 

BWLNG A SCROLLSAW 

You will need to  assess your needs in terms of 
throat and depth. Always choose a larger sue 
unless you are quite sure you will not need it. 

Motors are small, between 75 and 120M; runnlng 
costs are verv low. 

Fig 2.7 A goodaqdity scroikUw~ gves a sculy wnenl eug 
Jdenlfm smatl, armate pmfiting, FW &km work, hldhng 
.the wood &wil eoidi &jhgffs is ofm quite &* 
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there are qmte a few mnapenstve 
on dre market, you get wxat you 

er unit to clear dust from the 

with rhe workshop vacuum 
r, shce blown dust jum: ripes to 

nm are carefully engfneerd: 
no side play on r h ~  mtipmcat~ng 

in the table, for example. 

the machine, the less vibration you 

atepossikrlk single or parallel 
pivot a m  give a doping cut, 

on cheap machines. The 
in well-engineered m w b s  

, gives a perfect vertical cut. 

use h e  sax according to the 

table, snd at the comect 

Eith earh blade change. 

can be a problem; light machines may '~dk' 
across a bench top &less they me bnIted or 
screwed down. 

Get a good adjustable light on to h e  work a r e .  
1 find it easier to mbmtrate when sitring. 

Plan your work, boring all the holes mgethet 
first, W n g  to minimize blade-changing or 
insertmg rime, Ir may be quicker to rough out 
on a b d s a w  and leave rhe scmllsaw for 
htrxate work 

Don't face tbe work on TO a blade to cut fmer - 
blades are very thin a d  you will onFy break 
then Let the blade do the wo~k  

SAFETY 
SeroUmws are very safe maebiues: even if yom finger 
does toach the blade, the skin i s  more likdy Q he 1 
vgbrared by the recipmating movemCnf h a c u t  
(but don't try!). As a rule: never pusk towards the 
moving blade. 

A peculiar &anger i s  from a snapped blade, when 
the broken end stabs up and d m n  in the air near your 
fingers, 50, another mle: always keep fingem clear. 

DISC AND BELT SANDERS 

Commonly the belt and d m  appear as part of a &angle 
un16 driven by the same norm, and destgned to be 
moatsd on a bench (Frg 2.9). 

These simple machines can be farly inexpensive; 
models iPre tared according to the degree of use to 
which they will be put, from cminuous industrial to , 
lghr hobby use. The difference is in buxld qualiv the 
srze and raring of the motar, dx qualrcy of the bear- 
mgs, the accuracy oc the adfustable table and other 
fenges, and so on. When you buy one you need to 
consider haw often you wotdd & tt, as we11 as the 
need for accmcy. 
Various standard belts and discs are readily available 
both for wood and metal, in a range of @rts similar to, 
normal sandpaper. 

Whatever sander you buy, make sure that h e  is 
a dust-extxactton facilii - something to wh1d-t you 
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Fig 2.8 Th& pierc~d~eltqfcarwhgwas scruElsaumfirst. A 
grea* d t ~ w c  of ~IE EC~QEW is tts abrIiq ity tot out 
~nterinr shapes- 

Although there are quite a few inexpensive 
machines en the ma~ket, you get what you 
pay for. 

Dust extraction is very important. Mosr machines 
have a hlowe~sucker unit to clear dust f om the 
cuttlng area: of the m, a $uckung arrangement, 
ih connection with the workshop vacuum 
deaner, is best, since blown dust just rises to 
he breathed in* 

The best machlnes are carefully engmeered: 
there should be no side pIay on the reciprocating 
a m  os movement m the table, For example. 

The heavler rhe machine, the less vibration you 
can expect. 

Two arm actmns are possible: sirtgle or parallel 
pivothg. Single-pivot arms give a sloping cut, 
;inJ arc i~io,rly Ib11ii~1 011 c h a p  rn,ichillr.s. Thr; 
pir:~llel pi\-or, found in wcll-t:rieini:cnd m;~;liirirs - 
such as the Hegner, gives a perfect verrical cut. 

USING THE SCROLLSAW 

Always set up and use the saw according to th  
manufacturefs insmctions. - Blades mvst be securely held, wirh the teeth 
pommg towards the able, and at rhe correct 
tension. Check the tenston befme you start the 
machine, and with each blade change. 

Vibrarim, arcsing Prom the recrprocanng action, 
can be a problem; Iight machines may 'walk' 
across a bench top unless they are bolted or 
screwed down. 

Get a good adjustable hgh~ on to the work area. 
1 ftnd it easier m CoRcentzate when s~ttixig, 

P h  your work, bonng a11 the holm together 
fils& trying to mtnimize blade-changing or 
m r t m g  time. It may be qukka to wugh out 
on a handsaw and leave the scrollsaw for 
intricate work. 

Don't force the work an to a blade to cut faster - 
blades are very thin and you will onty break 
them, Let the blade do the work. 

SAFETY 
ScmIlraws ate very safe machines: even if your frnger 
does touch the blade, the skin w more &elx to be 
vlbrated by the rectpeocating movement +.an cut 
(but don't try!). As a rule: never push towards the 
rnsving blade. 

A peculiar dmger is from a snapped blade, when 
the broken end stabs up and down in the ax near your 
fingers. So, anorher mlec always keep fmg~rs clear, 

DISC AND BELT SANDERS 

Commonly the belt and disc appear as pan of a single 
unit, driven by the same motor, and demgned to he 
momted on a bench (Fig 2.9). 

These simple machines can be fairly inexpemivc 
models are rated according the degree ai me w 
which theywill be put, from cantmous industrial w 
light hobby use. The dfierence 1s in build qualiry, tk 
size and raring of the motor, the quality of rhe bear- 
mgs, the accuracy of rhe adjustable table and 0th- 
fences, and so on. When you b ~ y  one yau need 
con?dder how ~ f ~ e n  you would use it, as well as 
need for accuracy. 
Var~ous standard heIts and dlscs are readdY avaih 
both fot wood and metal, in a range of grits s~rnlla 
normal sandpaper, 

Wharever sander you buy, make sure that the 
a dust-extraction facility - ssometh~ng to which 3 
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Shaping: ends and protruding parts in particular. 
However, if you need to do a lot of this sort of 
shaping you would be better off with a power 
file, in which case the work is fixed and the tool 
moves. 

Flattening benchstones: this is possible even 

with an abrasive paper intended for wood. 
You must do this outside and with full dust 
protection, as this dust is usually silica-based 
and quite damaging. 

W ~ t h  a belt or dlsc su~table for metal, they can 

subst~tute for gr~nders when a comes to the 
prelim~nary shap~ng of carvlng tools and sett~ng 
of bevels. 

The d~sc  and belt sander 1s one of those machmes you 

can l~ve  ~ilthout, but, when you have one, you w11l 
wonder how you managed. 

Set up and use the ~nach~ne  according to the 

maker's ~nstruct~ons. 

In particular, set up the table carefully, 

checking its alignment with a set square. 
Don't trust the calibrated guides which come 
with the machine - use these only when 
accuracy isn't a priority. 

Let the machine do the work. Press~ng too hard can 

eas~ly stop the belt on small mach~nes and stress 
the motor Never force the work. 

You can only use half the disc - the half that 

descends towards the table and so pushes the 
workplece down aga~nst it. If you use the other 

half, the work will be l~fted and may k~ck  up. 

SAFETY 
DISC and belt sanders remove wood rapidly - or, 
rather, they transform wood ~ n t o  dust and part~cles, 
which they fl~ng in the ax. You must- 

* fit a dust extractor (an industrial vacuum 

cleaner, say) 

protect your eyes and lungs appropr~ately. 



WClODCARVlNG TOOLS 

These mach~nes are best permanently fixed down to 
prevent 'walkmng' and the possibility of accidents; at 
the least, clamp them securely. 

What can a router do for a woodcarver? Here's a qulck 
lrst from the top of my head: 

Planing 
Woodcarvers often need a wide area of wood -for a 
panel of lettering say, or a Large rellef carvmg. Usually 
this means joinmng narrower boards side by side, 
because ylde boards are more lrkely to watp (see page 
136). The result~ng wide surface then needs $0 be 
levelled - but you may not have a planer, or the 
panel may be too w~de for the planer you have. Your 
wood might also be a strange shape; or perhaps it is a 
lump, and it's only one face of it that you want flat. 

Here the router comes into its own. With a simple 
j~g, consisting of tracks along the side of the wood and 
the router on rails passing from s~de  to side, the router 
will level any surface (Fig 2.11). The result may 
require a brt of finishing for your purposes, but. you are 
practically there. 

It is worth taking the tlme to make and set up the 
j ~ g  properly, because you can re-use the parts again 
and again, whenever you need to flatten a surface. 

Fig 2.11 Router phnsrng i s  easy: we parnlkl side tracks on 

elther stde of the block you w h  to dress, ad. a ssrmpk 
carnage to & the router. The router sweeps across the 
wood, and the carnage is dvcmced a 11ttIe for each cut 

ATERIALS & EQUIPMENT 

Relief carving 
Thls is a prmc~pal use for rhe router: removrng back- 
ground waste around the subject of a rellef carving, 
or rendermg different levels of ground wzthin the 
mam carvmg. Wrth a large cutter a lot of wood can 
be wasted away quickly. The router can only be used 
on flat surfaces. 

'But', I have heard asked, '~sn't t h ~ ~  cheattng?' Not 
to my mind. When the routed surface is cleaned and 
finished by hand the result is exactly the same as if 
the background had been removed with mallet and 
gouge -but In a fraction of the nme. 

Plunge boring 
Most routers have a spr~ng-act~on 'plunge' abrllq, 
so you can push the router curter, dnll-like, down 
into the wood and easily pull it back out. The 
router base ensures the hole wrll be straight and 
accurately at right angles to the surface of the wood. 
With square-ended cutters the - .  resultmng hole has 
a square base. 

Such routers also have a depth stop. With a 
narrow cutter you can neatly drop to predetermmed 
depths within the elements of a detailed carvmng 
Ths helps to clear out the waste as well as ensurrq 
a uniform background to these trlcky areas (Fig 
2.12-2.13). 

Making bench slots 
This is not actually carving, but a slot in your bench 
top IS often a better option than a hole for Inserting a 
carver's screw or the screw fix~ng of some other hold- 
ing device. It gives you more freedom of movemeni 
particularly when cawing on vertlcal sudaces, aj 
described in my Elements of Woodcarv~ng (GMC 
Publications, 2000), chapter 2. A router is ideal f a  
makmg accurate slots - and for t h ~ s  purpose thev 
don't even have to be straight. 

Making mouldings 
Carved mouldings for furniture or plcture frames s 

with a blank, profiled strip of wood; t h ~ s  is th 
incised methodically with a pattern of cuts. Rout 
have long smce replaced hand planes for this wo 
Indeed, most carvers find they now fit the carvrng 
the available router cutter. 
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You can also use the router to rebare a kame for a 
dxef carving. Indeed, many reliefs look l~ke picrures, 
P$ need a frame; rhis can be carved as part of 
rhe original wood or made separately with a router, in 
ihe wood and pattern of your cholce - wh~ch lrself 
may be carved.. . 
&inting 
A muter can be used accurately enough to dress the 
dge of a planed board when joinnng boards for pan- 
ek or bench tops. Using a lig or fence, it can be used 

cutting circular or -1 panels, or repeat curves. 
1&I1 can run a groove fcrr a loose tongue or splrne 

en boards for extra strength. (If the boards are 
be carved, remember to place th~s  groove towards 

, away from the danger of berng carved mnm 
the front.) In addition, the router can be used to 
battens into the back ofa panel to stop warpkng. 

A tonter will easily cut mortises and tenons 
woodcarvmg benches. A typical bench w~ll have 

Fig 2.13 Ths carwng was inzmlly ratted bke the P+eolmts 

m, &en the backg.round was given a hand-cookdjCnish. 
The wwk of the router is cumpktely s&.wmcd 

four legs, and therefore eight of these joines, for the 
top rail alone. A rouges and Jig wilI speed up the 
process a lot. 

These are just some of the uses a woodcarver may find 
for a router, Buy a b~gger one than you think you 
mighr need - you never know when spare capacity 
will he useful - and choose one with a plunging facil- 
ity. Pay arrention to the fo11aw1ng points: 

USING THE ROUTER 

= Remove wood in small amounts; don't force the 
rwter. 1 always end up wrth a h e  finishing pass. 

r Secure the cutrers into the router coller carefully; 
vibrat~ons from the rnach~ne can cause the cuaer 
to slowly work its wag our, deepening the cut - 
sometimes dlsastrouslu. 
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In particular, pay attention to the direction in 
which the cutter is revolving. A router 'rule' is to 
cut into the wood and qaimt the direct~on the 
router is travelling. ff you cut in the opposite 
manner, the cutter tends to lun dong the wood 
and pull the muter wanth it, which is a less 
controlled opemtion. 

SAFETY 

Do we &t emaction as much as you can; the 
router flings dust and chips everywhere: your 
vlew is obscured; dust gets a11 over the shop; and, 
of course, you breathe it in I have an industrial 
vacuum cleaner in my workshop which is very 
easy to fit to the router, and which removes mosr 
ofthe dust and chips before they hit the au (Fig 
2.14). For the rest I use a good face mask and 
protective goggles. 

Bear m mind too that routers are partrcularly, 
and excruciatingly, noisy. Ear protectton is vlral. 

A11 in all, w ~ t h  dust mask, eye shield and ear procec- 
tton, you may fee1 a bit of an astronaut, but there is 
no questlon that these are essentral and eventually, 
like watdbelts, you will learn to accept and work 
with them. 

Fig 2-14 The clear pkzsticf;teng is a dust arPd pmtid@ 
emaction urut which can be connected to a aracum rkunrr. 
M& R 5 habit to we daut emaction fwilines whpneqer 
you can 

PORTABLE POWER 
CARVING TOOLS 

Some carvers take a purist attitude to their craft, 
shunning any  electrical and mechanical aids as 
somehow 'cheating', or inferior in skdl to nadirional 
canring tooIs. Others adore the dust and dnve of 
portable power tools, and might not even possess a 
conventional gouge. Some, such as myself, fall 
between the two. 

I enjoy the intimacy and immediacy of carving 
wlth chisels and gouges. But I am happy to back them 
up with power tools that save me time, labour and 
money, and - crucially - don't detrimmtally impose 
themselves on the result I'm after. 

Woodcarvers use power took in three ways: 

for removing waste wood prior to carving wrth 
conventional carving tools - . . - 
in conjunction with carvrng tools, swapping from 
one to the orher as work progresses 

as shaping and hishing tools in then own right, 
with little or no recourse to u-aditional 
wmdcarvmg tools. Sanders and power files m 
particular can finish surfaces smoothly by 
themselves. 

When I discuss tools with carvers, 1 find it useful to 
differentiae - without a value judgement - between 
wood carmg (usmg conventtonal wmdcarvtng tools) 
and wood s h i n g  (using fewer of thwe and more 
hand power tools, rasps and abmsrves to produce 
a smooth surface). The tools, the approaches and 
the results are different However, this d~stinaion 
does disguise the common practice today, which sees 
carvers m i x q  the two. 

For myself, I lave the tntimare pmonal engage. 
ment of conventional c w m g  mols. I a h  love the 
purity of rke forms and surfaces you get in the freer 
forms of wood sculpture UI which power tools have a 
princtpal role. Both can be done well, or badly. The 
highest quality of design and workmanship is reached 
only by @eat sklll and ~ensitivicy~ no mamr what 
toots are berng used. 
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It is important to understand that when we use any 
tool a is both a means to an end, and part of 
the very creatrve process m which we are engaged. 
AU tools have advantages and ltmitat~ons, whether 
they are hand tools or power-drrven; all engage wrth 
the user rn their own way, and all leave their particu- 
lar marks on the outcome. We are free to choose the 
method and speed of working that best surts us, and 
the result we seek. 

Broadly, the hand-held power tools that carvers 
may use fall mto two categorres- 

those less focused on carving, such as power 
dttlls, plllar dr~lls, lrgsaws, chamsaws, sabre saws 
and routers, whrch are to be found rn many non- 
carving wood workshops 

those that are of more direct use to carvers, tf not 
originally deslgned for them. 

It is thts latter category that I wtll be lookrng at here. 
Power tools of particular Interest to woodcarvers fall 
into four broad classes: 

angle-grinder cuttrng dtscs 

h~gh-speed flextble shafts 

hand-held high,speed motor unlts 

reciprocal carvers or power chisels. 

For all hand power tools, keep the following advice 
in mind: 

Always read and observe the safety and operating 
tnstructions provided by the manufacturers. - Always sharpen or adlust the blade wlth the 
machtne rsolated from lts power supply. 

Always protect your eyes, your ears and your 
lungs. A feature of all hand power tools IS 

the fltnging out of dust and particles, w t h  
parttcle size varylng from large (rn the case of 
disc cutters) to extremely fine (hrgh-speed 
abrasive burrs). 

Remember that electric tools are des~gned to be fast, 
and events happen qutckly - and sometimes suddenly. 
Bestdes the personal danger, tt is very easy to remove 

more wood than you orrgrnally rntended, with 
posstbly drsastrous consequences to your design. 

These devtces work in distmct ways and produce 
d~stlnct results. Do understand that power carvers 
are only a substitute for traditional carvtng tools 
In llmtted areas - roughing out and texturing, for 
example. You need only to look at the breathtaking 
results of gouges throughout history to realize the 
Inherent and unsurpassable advantages of the human 
hand and simple, sharp curtrng edges over what 
has been done n t h  power cmers SO far. W h ~ c h  is not 
to say that power carvers don't have great advantages 
m the right mstances, nor are capable of creating 
great beauty. 

I do know for a fact that some carvers choose to ' work with power carvers not because these tools 
answer the needs of their vtslon better than hand 
tools, but because they find tradrtional carvtng tools, 
and the~r  sharpening, dlficult to master, and the 
results frustratmg. To me t h ~ s  1s understan&able, bet a 
shame: I know what joys they are mtssing I al@ays 
encourage carvers to see hand tools and machlnes as 
both drfferent and complementary, not m competl- 
tion with one another. In the final analysis, both are 
a means to creatlve ends. 

I come to these machmes as pre-emmently a user 
of hand tools, almlng to make some spechc points 

about the advantages and d~sadvantages someone like 
myself mtght expect from them for woodcarv~ng and 
shapmng. I'll grve an overview of each category of 
commonly used power carvlng tools, and mentton 
some representative machines. It is ttnportant to try 
out these tools if you c a n  at least see them in actlon 
and discuss them wtth other users -before lay~ng out 
your money. Some carvers hate the dust and noise, 
and prefer not to pay the price for the obvtous advan- 
tages of speed and power. 

ANGLE-GRINDER CUTTING 
DISCS 

A power cuttmng dlsc wlll fit on to a small, hand-held 
angle grinder. The grmder ttself you would usually 
buy separately; r t  only plays the role of a power unrt. 
The drsc rotates at hlgh speed and its teeth btte 
out small blts of wood. Examples wh~ch are surtable 
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for woodcarving include the Arbortech, and varlous 
designs made by K~ng Arthur's Tools. 

There are several possible designs. The cuttmng 
dlsc may be sol~d, with saw teeth or replaceable tung- 
sten carb~de teeth around the edge, as m the 
Arbortech; or the des~gn may conslst of a loose ring of 
chamsaw teeth around a steel centre, as m the King 
Arthur's tools. 

Some small curtlng d~scs can be fitted to h~gh- 
speed flex~ble shafts. Arbortech also produce a very 
useful smaller version of their disc, as a 'Mmi- 
Grinder', which I will also look at. 

These dlscs remove wood m small b~tes. A th~rd  
type 1s the heavy-duty abrasive disc, as made 
by Kutzall 'and Krng Arthur's Tools: slower than 
cuttmg dlscs, it works only w ~ t h  dry or seasoned wdod 
whlch wlll not clog, and is used for smoothmg over 
large surfaces. Abras~ve 'flap discs' are also avadable, 
as well as sanding d~scs w ~ t h  wh~ch you can finlsh 
off surfaces. 

Power cuttmg d~scs are essent~ally wasting dev~ces, 
for cuttlng trenches and hollows and removlng 
unwanted material rapidly. Borh the edge and the 
free s~de  of the wheel can be used, and they can 
replace the chatnsaw, axe, adze, b ~ g  gauge and mallet, 
sawmg and splitting, and other means of removmg 
waste wood. 

There e space here to cons~der only a few of the 
most popular types: 

THE ARBORTECH 
The Austral~an Arbortech, which was one of the first 
in the field, is a patented c~rcular blade that fits on a 
4-4!41n (100-115mm) angle grinder (Fig 2.15). 
Earlier versions were effect~velv saw blades, w ~ t h  the 
teeth pressed out of the steel disc itself and needing 
regular sharpenmng. The later versions (Industrial 
Pro) have replaceable tungsten carbide teeth (or 
't~ps'), and it is these that I recommend as excellent 
power d~scs (Fig 2.16). The teeth can be rotated m 
the d~sc  to even out the wear and prolong the work- 
mg ltfe - wh~ch 1s considerable anyway - before 
sharpening w ~ t h  a diamond file or chang~ng them. 

The surface that results from the disc 1s surprislngly 
smooth; use the blade s~de-on for l~ght dressmg of sur- 
faces as well as edge-on to produce grooves. 

Fig 2.15 The Arbortech blade fits m an dngk pnder  and 
wastes wood at an impressive rate. Safery guards are 
availnble and recommended 

- I -7 
Fig 2.16 Close-up of the Arbortech, showrng the tungsten 
carbrde nps. By loosening the central machrne screw the np 
can be ro r a~d ,  thus prolongmg cts worhng 11fe. They can k 
resharpened qu~te easily; msrmcnons come wlth the blade 

KING ARTHUR'S TOOLS (KAT) 
The Amencan KAT cuttmg d~sc  1s a sophlstlcate3 
c~rcular chamsaw. Unl~ke a normal chainsaw, WI& 
'sk~p teeth', every l ~ n k  of the KAT cham is a too& 
The cham aself runs between two starnless-steel&= 
that will spm to provide an anti-k~cbback clutch 
actlon for safety (Fig 2.17). 

Several combinations of cham and disc are avaic 
able: the Lancelot, 41n (100mm) m d~arneter w~th  i4 
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Fig 2.17 King Arthur's To&' Lancelot cuttini S d  

modified chainsaw cutter potent wasting tool 

or 22 teeth; and the smaller Squlre wlth a diamete 
of 336111 (85mm) and 12 or 18 teeth. The really useful 
aspect of this is that Lancelots can be wmhmed, 
either together or with the Squire, on the same 
grinder. Thus ~ W O  Lancelots ma+ be comblned to glve 
a large d~sc  wrth 28 teeth for a really aggressmve cut, 
or 44 teeth for a smoorher cut. This wider double 
disc has great plunging and grooving capacity. 
S~m~larly, a Lancelot may be fitted in tandem wlth 
the smaller Squire for an offset arrangement of 26 or 
40 teeth (Figs 2.18 and 2.19). This shape allows for 
more s~deways scooping, to produce bowl-like forms. 

In all there are seven optlons. In a well-chosen I 
combmnat~on, no other drsc can remove such a quan- 
tity of wood so quickly, so t h ~ s  is the disc of choice for 
large sculpture whele the alternative might he a 
chainsaw itself. 

Blades are sharpened Imke a normal chainsaw, wmth 
a %au~ (4mm) file. The cham can be replaced, so it 
might be more convenient ro keep a spare one and 
swap them over while carving, saving the sharpening 
tmtil later. 

USING CUTTING DISCS 

Make sure you have an angle grinder rated for 
the scale of work you intend to do. 

Poslt~on the grmder guard carefully and 
according to the recommendations of the dlsc 
manufacturers, cuttmg d~scs should never be used 
w~thout the guard. 

Fig 2.19 A close-@ of the KAT teeth, G,..L,, can b~ 
sharpened lzke a chammaw 

Additional guards are also to be had from the 
dlsc manufacturers. Most carvers find these get III 
the way, but do use them where you can. 

Cutmg &sc versus flesh is no competltlon: thlnk 
ahead; relax and concentrate. 

Use both hands firmly on the angle grinder; 
always use the s~de  handle. Don't, for example, 
hold the machme wlth one hand and reach into 
the vicinity of the rotatmng cutter with the other 
to pull away pleces of wood. 

The angle grlnder will carry on rotatlng for a 
whmle after you have switched off. Walt until the 
blade stops rotatlng before puttlng it down. 
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The most important limitation to these power carvers 
is the diameter of the disc itself: roughly 4in 
(100mm). This is the shape with which you work, 
and you must bear it in mind a t  all rimes. No cutting 

disc can deal with any dish-like hollow of a ksser 
diameter, and certainly discs lack the sophistication 
of large gouges. 

Until you are used to the shape, it is quite easy 
to remove the wood you wanted to  keep. You must 
be careful not to unwittingly let the disc shape 
dictate the form of the carving. Having said that, 
in experienced hands quite delicate and subtle 
control is possible. 

Cutting discs come into their own for relieving 
the labour of roughing out; they can speed up the 
earlier stages of a carving, sometimes even avoidihg 
the use of a bandsaw. I find them so useful for this 
work that it is hard to imagine, now, a carving world 
without them. 

A power carving disc wosks fast; in the concentra- 
tion of noise and violence, and within the constraints 
imposed by the disc shape, it is easy to lose the vision 

of your cawing. 

Work out your intentions carefully first, and 

poceed a step at a tlme. Check what is 
happening and then go on a blt further. 

I find 1t best to work w ~ t h  the d ~ s c  a while, then 

slow down and use gouges and mallet whlle I re- 
gather my carvlng vlsion; then back to the dlsc 

(Fig 2.20). 

Light pressure should be used, with the blade 
doing the work. Adopt a bght strokrng actlon, 
stroking the blade towards you agalnst its 
rotatlon and nibbllng away, rather than maklng 

deep, heavy cuts. 

Properly used, with all the necessary precautions, the 
cutting disc is a safe, rapid and effective way of 
removing wood; but, besides the limitation of shape, 
it does have one other major drawback. The grinders 

to which the discs are fitted have a no-load speed of 
around 11,00Orpm, which means that wood chips and 
dust are flung everywhere around the workshop, 
and quite violently towards your wrists, body and 
face. Sometimes you can minimize this by using the 

Fig 2.20 The Buddha sculpture, shown complete m r h g b  

7.1 4 and 7.15, has here been roughed out by a comblnat~on 
of power hsc and gouge 

grinder to  cut a series of cross-grain grooves, then 
knocking off lumps of wood with a gouge and mallet 
(Fig 2.21). 

In my opinion, the available angle-grinder guards 

are only adequate for protecting against 
flung waste. When I use my angle grinder and cutting 
disc for anything other than a small job, I wear: 

Fig 2.21 A close-up of the >ujace of the 
reveals a mixture of dac and gouge work 

carving 
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zip overalls (coveralls) with a collar and tight 

a face helmet with dust extractor 

gauntlets (leather gloves with wrist protection) 

steel-capped boots 

ear protectors. 

This makes me feel a little more disconnected from 
reality than usual, to say the least, but I consider this 
h e  price I pay for the considerable advantages of 
ming a cutting disc. To some people, though, the noise 
w d  speed are aesthetically and otherwise unaccept- 
able. If you can, do try to use one under instruction 
\with another carver, say) before investing. 

ARBORTECH MINI-GRINDER 
The Mini-Grinder cutting disc is 2in (50mm) in 
diameter and slim. To use it, ypu must first fit a special 
kir to your angle grinder; this sites the disc forward on 
LG own prow-like projection. Take great care to fit 
&is kit according to the instructions which come 

rith the Mini-Grinder. 
The combination of extra projection and the pre- 

c%- high-speed blade gives a remarkable little tool. 
Wood is removed quickly but quite delicately. The 
&, like the bigger Arbortech, can be used on its 
z l ~ e  for grooving and deep hollows, or on its side for 
&acing. It has the same limitations due to its shape, 
except, of course, that the diameter is smaller. 

The Mini-Grinder disc is available either as a steel 
&de which has teeth pressed into it (which can be 
k e n e d ) ,  or with tungsten carbide tips sharpenable 
rich a diamond tile. 

HIGH-SPEED FLEXIBLE-SHAFT 

Wicated flexible-shaft lnach'ines consist of a drive 
motor, hanging from a bracket (often on the wall), 
Fhich rotates a flexible shaft at a high speed. The 

shair itself ends in a handpiece rhat can be fitted with 
=large range of cutters, burrs, drills, sanding pads and 

An example would be those made 
k h e  American firm Foredo~n. 

D MACHINERY 

Another set-up which is becoming more popular 
is taking a flexible shaft from a hand-held motor 
unit (discussed below); that is, a unit that may also 
be used without the shaft - perhaps even a power 
dr~ll. For small work t h ~ s  is an economic oution, as 
the shaft can be bought in a carrying case, with a 
range of bits to start you off. This might be a good 
way of finding out how you might use a dedicated 
flexible-shaft machine. An example would be the 
German Proxxon Micromot. 

Although you cannot incise wood as cleanly as 

with conventional gouges and other carving tools, 
high-speed flexible shafts have rapidly become valu- 

able supporting tools for carvers in many fields, and a 
mainstay in some. 

The larger machines may be operated by a foot 
pedal or a bench-top speed control, allowing you to 

switch on and off and to vaq7 the speed between 500 
and 20,000rpm depending on the machine. With 
both hands free, the carver can hold the work in one 
while applying the cutters with the other. The size of 
the motor ranges from K5 co % horsepower, and you 

need to assess what use you will make of it: occasional 
or heavy. Handpieces vary within and between makers, 
but all will take the full range of available cutters and 
burrs. Once you have your unit, it is the cutters which 
dictate what you can do with it, and these add sub- 
stantiallv to the overall cost. 

SOME EXAMPLES 
The Foredom machine is among the leading makes 
on the market, borh for quality and for its range of 
handpieces and other accessories (Fig 2.22). Despite 
the speed, its operation is surprisingly quiet, and the 
motor is rated for continuous use. Regular checking 

and maintenance of the motor and flexible shaft is 
necessary, includmg regular lubrication and occasional 
bearing changes. As with servicing a car, the machine 
can only benefit and will last longer. 

The Proxxon Micromot system is robust, well 
made and takes a full complement of smaller bits. 
The motor itself can be hung near the work or 
clamped in a special stand that sits on the bench. 
Speed is variable from 5,000 to 20,000rpm, adjusted 
on the machine so that, except for the absence of a 
foot pedal, it will operate to all intents and purposes 
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r t g  &.&5 (he 'business end' of a htgh-speedflexible shaft 
TooEng comes rn a whok range of sxes and shapes. shown 
here are two s a d n g  drums, chainsaw-type and tungsten 
curb& cutting dscs (wid;. rhetr bearing guides) and uanous 
rotmy burrs 

assorted bits that you lrke the look of, to get a feel of 
what these power-carving machines can do, and . - 
increase vour stock as needs anse. Accessorresare not 
cheap, and it IS easy to start buildrng up large numbers 
and find the overall outlay escalating. 

Fig 2.22 The Foredom hrgh-speed flexrbk shaft, wrth rts 
mocor and foot pedal 

as a dedicated flexible-shaft machrne The shaft and 
handptece are prop0~10nall~ smaller, so fine or delr- 
cate work is easy. The motor IS usable for extended 
periods of time, but do remember that it IS not in the 
same league as the large, dedicated machines; If you 
find you are workmg a machine of thrs krnd hard, 
then it IS trme to move up. 

BITS 
There 1s now a huge and growlng number of burrs, 
cutters, drscs and so on to fit the handpieces (Fig 
2.23) These rtems come under the term bits. 
Tungsten carbide or vanadlum steel cuttlng drscs, 
ruby- or dramond-grit coatmgs, and so on are innov- 
ahve responses to the growlng woodcarving market 
All brts hawe a manufacturer's recommended m m u m  
speed, aboue w h ~ h  they should not be used. 

As bits for flexible shafts come m a very wide 
range of slzes, shapes and prn diameters, you need to 
gather manufacturers' catalogues. Start wrth a few 

Particularly good are the Tornado cutters, supplied 
by Rod Naylor. This IS a miniature version of the 
power cutting drscs used with angle grrnders and, like 
these, is avarlable in chainsaw or tungsten-trp ver- 
sions. A bearing guide acts as a finger guard and depth 
stop. You w~ll  find yourself using cutters like these for 
rapid stock removal, and small burrs for further shap- 
ing and for cleanrng up awkward comers and gram m 
normal carvmg. Shaprng, texturing and very delicate 
work are all possible mth appropriate bits. 

USING HIGH-SPEED FLEXIBLE SHAFTS 
This equipment may be used as a complement to 
carvlng tools or on its own. Apart from texturing, 
hrgh-speed flexible-shaft machines cannot do any. 
thing that the right carvrng tool cannot do, although 
some of it they do quicker. Exactly what you can do 
depends on the varlety of cutters you have available 
and on your skill in using them. 

* As with all electric tools, allow the tool to do rhe 
work; that is what you have pard for. 

Use a stroking action like a paintbrush. 
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The best control comes from the bit rotaung 
away from you as the handpiece itself IS stroked 
towards you, so you are working against the 
pull of the cutter. This u the same principle as 
using the router. If the cutter rotates in the 
same direction of the stroke, it tends to catch 

High-speed flexible-shaft un~ts are safe when used 
correctly - especially the dedicated machines, 
because of the del~cate and precise control that a user 
can easily br~ng to the work wlth the foot pedal, free- 

Cutters, burrs and sanding discs create a very fhle 
dust, especially when used on hard wood; a face 
mask is essential. Chips of wood can fly off, and 
it is possible for a cutter or burr to break, so eye 
protection IS also needed. 

In add~tion to eye and face protecrton, dust 
extraction is a very good idea if you are shaping 
any more than a small amount, or if you ate 
sanding rather than cutting 

Fit an ambient air cleaner in small, confined 
workshops: fine dust lingers in the air long after 
yau have taken the dust mask off your face. 

* There is a hmlt to how much you can flex the 
shaft. As you bend it, friction is created withm, 
whrch eventually wears out the shaft. 

,4lways use a cutter or other accessory at or 
below its max~mum rated speed. Used above t h ~ s  
speed the cutter could fly apart, bend, or 
otherw~se be damaged. 

t or damaged cutter or bum, or 
one that vibrates or chatters; throw these away. 
Never force or pressure the accessories. 

D-HELD HIGH-SPEED 

a motor unit that revolve$ 
speed (typically between 

and 30,000rpm no-load speed) - rather like a 

AND M A C H I N E R Y  

flexible-shaft machine without the shaft. They are 
also called micromotors or microtools, and they ate 
Indeed small, taking comparatively small bits. 

The Dremel Professional IS probably the best- 
known example. Dremel has been a leading prov~der 
of high-speed motor unlrs since 1934 and, with a 
range of over 150 cutters, sanders, bums and other 
bits, Dremels are used m a  w~de range of crafts bes~des 
woodworking. 

Recent models incorporate advanced ekctronics, 
gtvmg variable speed and optimiz~ng power. This 
allows them to start gently (w~thout the 'kick' of some 
earlier models), and to run smoothly and at a con- 
stant power even though pressure on the bit varies. 
The manufacturer's manual suggests operating speeds, 
which can be adjusted on the motor unit, for various 
applications and attachments. 

As with the flex~ble drives, it is the array of bits 
you have to hand which d~ctates what you can 
accomplish In the way of shapirlg &d te'xturing 
Besides woodcarving, you could, for example, grind 
an ~nside bevel on a gouge or groove the end of a 
froshng or mattlng punch. Comfortable to use and 
quiet, these are, at the least, a very useful support tool 
fot the woodcarver. 

USING HIGH-SPEED MOTOR UNITS 
Most of what has been said about high-speed flexible 
shafts apphes to these tools too, but the scale is 
smaller. Use them for lighter, more delicate shaping 
and texturing. If you work them beyond their 
limlts - when you should be using a larger machine, 
perhaps with a cuttmg disc - then you w~ll  soon 
have motor damage. 

SAFETY 
As with flex~ble shafts, both eye and lung protecnon 
are essential. The maln hazard is dust: very fine and 
msidious. If you are uslng these tools a lot durrng the 
day, an ambient dust extractor n essential for clean- 
mng the atmosphere - remember you'll be taking your 
mask off sooner or later. 

DIE GRINDERS 
This category of tools also includes larger high-speed 
motor units, also termed die grinders, which are 
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essenr~ally the motors used for routers and milling 
machines. 1 have never been comfortable w ~ t h  the 
safety aspects of these tools when freely held, and rec- 
ommend the other power-cannng options descrtbed 
here, the des~gns of wh~ch have woodcarv~ng more 
spec~fically m m ~ n d  

RECIPROCAL CARVERS OR 
POWER CHISELS 
One of the advantages of using a mallet, bes~des the 
obvtous ones of deltvenng force to a carving tool and 
saving wear and tear on hands and arms, is that it can 
deliver a discrete impulse. A unit of force propels the 
tool through the wood just so far - depending on 
the wood resistance and the amount of force - andno 
more. Wtth small impulses, a carver can make quite 
accurate movements of the cutting edge. 

Reciprocal carvers (also called reciprocal or 
power chisels or motorized carvers) work on a simi- 
lar principle. The hand-held units deliver discrete 
impulses to a cutting blade, just like huge numbers of 
discrete mallet taps. A reciprocal carver can deliver 
13,000 cuts in a minute, a blurred movement that 
pushes the gouge as if by hand, rather than by mallet. 

This small vibrating movement results in a 
smooth cut that will eventually work its way through 
the toughest wood. However, because these machines 
still need to husband power, the carving tools sup- 
plied with them are not very big. 

Reciprocal carvers may be: 

large, dedicated, flex~ble-shaft machines (such as 

the Bordet), designed for prolonged use on tough 
materials 

* smaller, ded~cated hand pleces (such as the 

Proxxon), des~gned more with the 'home 
workshop' In m ~ n d  

adaptatzons of power unlts, such as angle 
grinders, tn whtch the rotary motton of the motor 
IS converted to rec~procal (as in the Arbortech). 

EXAMPLES 
Bordet 
The Bordet (Fig 2.24) is a top-range caivmng machine, 
deslgned for continuous hard work. A qulet motor, 

Fig 2.24 The Bordet c m n g  rnachzne 

designed to be hung up, drives a flexible shaft which 
delivers high-frequency vibrations to the carving tool 
via a cam mechanism in the handpiece. The cutting 
edge moves easily through even very hard materials - 
Bordet machines are regularly used by stonecarvers. 
The solid build of this powerful machine helps to 
minimize the amounr of vibration. The chunky brass 
handpiece can be gripped somewhat like a normal 
carving tool, and the flexible shaft allows great free- 
dom of movement (Fig 2.25). 

The accompanying Bordet carving tools (Fig 2.26) 
have a simple rod-like shaft that is locked into the 
handpiece with an Allen key, so blade changing is 
very quick. The carving tools are very well made, 
somewhat thicker than regular rools and sharpened 
at a steeper cutting angle to make the edge tougher. 
The range of tools is perforce limited, but 1 have 
known carvers to grind the tang and shank of a 
favourite carving tool carefully and precisely to fit 

the handpiece. 
A criticism would be the lack of a switch, either 

on the machine itself or foot-operated, which would 
be easily accessible to the user. You would he well 
advised to add an accessible switch yourself, rather 
than rely on the mains switch at the end of the 
power lead. 
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Fi 2.25 The Bordet power choel can be held 1n much 
dte same way as u.a nmmal gouge. The cuts it takes are lt&t 
tut smooth and emy, so, although it removes less at each 
mke  than a large gouge and mallet, you could carry on 
j b  much h g e r  

The Bordet carving machine IS a costly item- though 
m doubt it is not expensive for the engineercng In ~t 

- and a carver would have to be serlous about uslng 
it a lot to ~ustifv the outlay. However, for unmnter- 
mpted, hard use, there is no better machine. 

Proxxon 
Most carvers would find a hard to rationahze the cost 
of a continually rased machmne, but there are several 
Lighter-duty optlons: small, self-contained units tak- 
ing thmner, smaller blades. These work best on soft to 
med~um woods. 

The Proxxon Carver MSG 220 (Fig 2 27) u a 
good machine of thls sort: the body 1s a comfortable 
size to hold - a very Important cons~dela~lo~l - a d ,  
although heavy, the weight glves authority to the 
cutting actlon. The motor d e h v e ~  13,000 cuts a 
mmute, and the sense of vibration IS low and the cut 
very smooth. At 65 watts, t h ~ s  is a mach~ne designed 
for occas~onal, light use rather than heay-duty work; 
stressmng the motor too hard wlll only shorten its life. 
Larger machines are more powerful (180W, say), but 
the same advice applies. 

2-26 A sekcuon of tooling for the Bordet caroer 

3 rLg 2.27 The Pronon MSG 220, a h~htwe~ght 
reciprocal carver 

Although this machine, like the others, comes with a 
selection of blades, the Proxxon will also take those 
Flexcut blades (see Volume 1, pages 97-9) which are 
designed and sold for this sort of machine. The flex- 
ing of the blade works very well indeed with the 
scooping action. 

Arbortech 
An economic alternative to buying a self-contained 
reciprocal carving machine is to convert your angle =~ grinder: this is Arbortech's quite successful approach. 
By adding an extension kit, a 4in (100mm) hand- 
held angle grinder is converted into a power chisel 
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(Fig 2.28). This method takes advantage of the not 
inconsiderable power of the grinder motor, although 
such grinders are heavier in the main than the self- 
contained units. The chisel extends from the end of 
the grinder, and so you find yourself wielding a large, 
hefty device - but not one you can't get used to. 

The chisels and gouges are big and tough, reminis- 
cent of the Bordet ones (but not interchangeable 
with them); and shapes and sizes are similarly limited. 
It is not possible to adapt your own because a locking 

slot is needed in their shaft. This slot wears, and the 
chisel must be replaced when it reaches a specified 

thinness at this point. 
Not all grinders suit the extension kit, so you 

need to check beforehand. The kit must be carefully 
fitted according to instructions, and maintained by 
oiling regularly. 

USING RECIPROCAL CARVERS 
Rec~plocal carvers do not .suit everyone's style of 
carvlng by any means, and you should definitely try 
one before buymg 

The maln actlon of these mach~nes 1s a scooplng 

or running cut, so your woodcarving design must arise 
out of this approach. Detailed incising must be added 
with regular woodworking tools. There is no compar- 
ison to what can be done with conventional carving 
tools, in terms of subtlety and intricacy. Reciprocal 
carvers are simple machines with simple blade 
options: simple designs work best. 

My feeling is that reciprocal carvers find their 
greatest value where dexterity or strength is lacking, 
either from age, lack of physical fitness or the tough- 
ness of the material. 

Control of the cutting edge is quite precise, 
because of the discrete packages of force which are 

Fig 2.28 The Arbortech 
Power Chisel, available 

own angle grinder 

delivered to the carving tool. This same 'softly-softly' 
nudging will push the cutting edge through hard tim- 
ber. Though not as fast as cutting discs, reciprocal 
carvers will rough out work with little effort while 
maintaining the 'feel' of a carving tool to a far greater 
extent. Lack of dust is one great advantage. 

Bear in mind that you have to sharpen the carving 
tools with a steeper bevel than usual (around 
20-25"). Let the machine (the cam drive) do the 
work, and don't push it too hard. 

SAFETY FACTORS 
Reciprocating carvers are very safe: to activate 

the tool - to make it vibrate and thus cut - the 
edge must be pushed against the wood. Only 
then does the cam engage. Nevertheless, it is 
possible to substitute flesh for wood, so normal, 
sensible carving rules ('hands behind the cutting 
edge', for example) still apply. 

All reciprocal carvers are noisy. Noise inevitably 

arises from the cam rapidly smiking the shaft of 
the tool. It may not be excessively loud, but has a 
harsh, buzzing quality. I find I need ear protectors 

to work comfortably. 

This is not hand carvmg; I strongly recommend 

eye protection. 

Some people are affected in some degree by 

Raynaud's syndrome: a waxy whiteness of the 

fingers as blood vessels constrict. A prime 
instigator of this condition is vibration. Since 
vibration, even if only lightly felt by most, is an 
essential part of reciprocal carvers, there is a 
danger here for the susceptible. 

fully assembled or as an 
extenston k ~ t  t o f t  your /- A 



CHAPTER T H R E E  

MODIFYING TOOLS 

To describe some simple ways of changing the 
existing shapes of woodcanring tools to make them 
suitable for particular carving situations 

To indicate the possibilities for making entirely new 
tools 

To look at some methods and equipment 

To promote confidence w~th woodcamng tools 

It must: be sa~d ar the outset chat thh chaprer n not a 

neatise on tool making. Eased on lnyi own undet- 
standing, experience, and efforts, it is not without its 

l~m~attions, However, my atmmpcs to m d f y  fi-0015, or 
to make new ones when I have had the need, are 
worth sharing. TIE ~nfosmatlon and understanding. 
that fdlows is gathered frm 61rnpIe pmessa &at 
have worked well for me. Read throu& all the infor, 
mation before attempting these techniques. 

W Y  MODIFY TOOLS? 

With the huge numbers of woodcarving tools on 
the market* you me2st think that cmers m a t  be 
hard customers to satisfy if they cannot h d  what 
they need. But the tfuth is zh%t rhe shapes and sizes 
ava1hbIe (in the Sheffield List, fcrr example] were, 
and are, standardized rhr~ugh decisians relating to 
commercial prdduaion. Reasonably enough, manu- 
facturers need to sell tools to stay In businem - .and 

the more obscure a canring tool, the less finmcfal 
cmcribution 1r will make. The shapes and sizesavail- 
able today wd1 be those that sell best, being the most 
useful to most carvers. 

Carving, hawever, can involve very compl~cated 
three-dimensional shape, and the carver may find 
that accesa to d&culr comers or tecesseri win t s  his 
or  her carving tools to the limb. In these circum- 
stances camem, tending to be adaptable, will work 
with what they have and make one toot do the 
work of several othem, even if this means using it in 
m unoahdox way. And, withm the range of tools 
produced by hffet-enr b, there will usually be 
somethmg which wllI do thenecesswy work. 

Fading these optim, there is r h o  possibility of 
changmg the design of the carving. One approach is 
to incorporate flats, or areas where an e m  plece of 
wood rs added to increase the depth of carvrng at 
some point The d e e p  layets of carving are hished 
first, then he next hyer of wood is added and carved 
(see Fig 3.1). In rhis way a great depth of carvmng can 
be achieved wing ordinary woodcam'ng rook - when 
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Fig 3'1 By plmaning 
Qhd and IPaeEng swfmes 

w whz& word may later tx, 
Relief canrlng commences added, deep caruing efem 

um be a c h ~ ~ d  by using 

j-S=G-s --- -- /- 

Shaping the 'flat' 

/ -- 
A 

L I ,gig 3.2 This hrge 

jrontbent gouge wus made 

from a boatbuilder's 

mull<ing chisel [simiiar to 

the bolster in the 

foreground) using a 
bhcl;rmithi for~e. Smalie~ 

the deepest layers would otherwise have been in 
possible to carve. This is a long-established carving 
practice, used, for instance, by medieval carvers, and 
by Grinling Gibbons. 

Sometimes, however, neither versatility nor 
redesigning solves a particular problem of access and, 
unless a new carvlng tool can be made, that part of 
the carving may be inaccessible. Rather than creating 
an entirely new tool, it is more usual to modify one 
already in use, perhaps a spare one (Figs 3.2 and 3.3). 
Yo,, may have been using a bent gouge which is not 
quite bent enough, or needs to be bent in a more 
appropriate direction (Fig 3.4); or perhaps a skew is 
not quite skewed enough. This level of modification 
is well within the capabilities of most carvers. 



I 

Fig 3.3 OLt and dzsaed mols kke these can be r e d  or 
chmged inw sonr@ihzng much more useful 

t 

a 

re  - 
rzg 3.4 How much bend you get zn a bent tool vanes 
between  manufacturer^ (a-c) , for a parncufar job, you may 
need someth~ng whzch is not made commercrally (d-e) 

Repalring and reclaiming broken or worn-out carvlng 
tools 1s an offshoot of the ab~lity to modlfy then 

' 
shape. Exactly the same processes apply to these ' tools, lnciud~ng retempertng a blade that has been 
overheated or poorly tempered, and reshaping a tool 
that has one of the faults mencloned m Volume 1, 
Chapter 4. 

IG TOOLS 

Gibbons is also thought to have made special tools to 
cope with cervain kinds of carved work; this allows 
the possibility of designing carvings outside the com- 
pass of normal canring tools. If, in the execution of 
the work, the availability of tools is not a problem, 
then there is one less barrier to imaginative design. 

Some carvers who enjoy smithing make carving 
tools from scratch - which means finding the appro- 
priate high-carbon steel, forging it to shape and then 
rendering the edge hard and strong enough to cut. 
Huge quantities of high-carbon steel are to be found 
in scrap yards (for example, in the form of leaf and 
coil springs), where rust is only superficial. The high 
carbon content of the steel reveals itself in the bright 
showers of sparks that come from contact with a fast 
grinding wheel (Fig 3.5). Such metal can be made 
into perfectly serviceable woodcarving tools. 

But, although the process is simpler than most 
people think, it involves more of a commitment to 
the idea - more expenditure and rime tq s ~ t  up - &an 
most woodcarvers wish to make, and cannot be dealt 
with here. Some manufacturers, such as Henry Taylor, 
will make a tool to a carver's specification if it falls 
outside the range of tools they normally produce. 

Having said that this chapter is not a treatise on 
tool making, but that carvers, being practical by 
nature, should have no problems with the techniques 

and suggestions being offered here: what can a 

Fig 3.5 Plentiful sparks from a ptece of >tee[ lndzcate that a 
1s mude of high-carbon steel am! u sultnble for maktng Into a 
woodcmtng tool 
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carver reasonably expect to achieve in the way 
modifying tools? 

Perhaps the most useful area is creating a new 
bend forwards, backwards or to the sides - or indeed 
straightening a blade. This is relatively straightfor- 
ward if you are reshaping an existing tool of the right Fig 3.7 An old tool which is short and wide has enough 
width and sweep (Fig 3.6). metal to be forged into a longer, narrower one 

Hardening and tempering (or retempering) cami- 

ing tools is also relatively straightforward, although are forged around suitable formers (Figs 3.8 and 3.9). 
it involves some means of generating the necessary Given tlme, care and some expenmentation, these 
heat Both procedures entall heat-treating the metal skills can be acquired to give further scope to the 
so as to render it hard enough, but also resilient s~mple modifications that follow 
enough, to carve with Bend~ng a tool usually ~nvolves 
upsettmng or destroying ns temper, after which 
tool needs retempermng, so this process suppl 
the prevlous one 

Lengthenmg, broadening or forming a new swe 
are more sk~lled procedures and are more akin to t 
smithmng work needed for new tools (Fig 3 7)  

Fig 3.8 Tools are shaped commerc~ally by hammenng a 
convex fulkr ~n to  a match~ng concawe swage block 

I 

as a metal bar 

Fig 3.9 It IS not too &$cult w change the sweep of a blade 
wrng a s u ~ d l e  former Any ~oughness m the fomer w~ll be 
transferred EO the hot metal, so make sure the former surfae 
IS moorh 

Fig 3.6 All these tools were i , .om the original sh , 
a particular purpose, using the basic techniques discussed in 
this chapter; in each case the oripinal sweep is retained 
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BASIC PROCEDURES 

The shapes of carvlng tools can be modified whlle 
they are cold, while they are heated, or through a 
combmation of both, depending on what changes 
are needed 

Other than a small amount of bendmg to the soft 
parts of a tool - such as the tang - working wlth a 
cold tool lnvolves removxng metal. T h ~ s  1s a limited, 
but valuable, process; grinding the bevel, and even 
sharpenmg, are instances of it Another example is 
resettmg the angle of a skew chisel to make it mbre 
acute (Fig 3.10). As removing metal always results in 
something smaller, a larger cool, or a larger amount of 
metal, is necessary to start wlth. 

Grinding wheels and sharpening stones do take 
time to remove metal from a blade if the steel has 
already been hardened; there is also the danger of 
bluelng when a high-speed wheel is used. But if the 
tool has been annealed - that is, the hardness taken 
out - grinding and so on becomes a lot quicker. It 
makes no odds d the steel turns blue, and files can be 
used for sensltlveshaping - but in order to carve wtth 
the tool, ~t must first be rehardened 

Fig 3.10 Changng the angk of a skew chtsel, or mak~ng 
a new one from an old firmer, is an example of a slmple 
cold procedure 

Removing cold steel is a limited procedure, but when 
combined with heat, new possibilities are opened up. 
As the metal temperature rises, it becomes ductile, 
plastic and eventually liquid. At the ductile tempera- 
tures it can be bent (Figs 3.11 and 3.12) and forged. 
Forging involves shaping the steel by hammering it: 
it can be made wider or longer, or the sweep can 
be changed. This procedure is more appropriate to 
a discussion of entirely new tools, and from the point 
of this chapter will be touched on only briefly 

- 1 Even rasps and j'iks can be reshaped successfully, 
though the17 tempenng makes them harder, more brlttk, than 
cawing tools 

Fig 3.12 Increasing the amount of bend in a bent tool is 
simply a matter of manipulating the metal whik it is hot 
enough. A little more skill is needed to rej'ine the shape, yet 
more to harden a d  finally temper it 
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Probably the simplest source of heat for most carvers 
is a propane torch, which is available with different 
sizes of nozzles or jets to produce corresponding 
flames. Such torches, working from a cylinder of gas, 
will generate the necessary heat for most tools. Wood 
stoves and fireplaces may also be usable. More infor- 
mation on heat sources is given on pages 58-9. 

After heating and shaping, further refinements 
can be made by grinding with the metal cold, before 
using heat treatment to restore the necessary hard- 

ness and temper. 

HARDENING, 
TEMPERING AND , 

ANNEALING 

The steel that is used in woodcarving tools is known 
as a 'high-carbon' steel; this has a certain amount of 
carbon in it (usually around 0.5-1.5%, but definitions 
vary), as well as other trace elements. Put simply, the 
iron atoms in the steel form a latticework; this crystal 
lattice expands as the steel is heated above a certain 
temperature, and the carbon atoms enter. If the steel 
is cooled quickly (quenched) the lattices contract, 
trapping the carbon atoms within their framework. 
Tension is thereby created, which appears as hard- 
ness. This process of heating to a high temperature 
and then quenching is known as hardening. The 
degree of hardness depends on how rapidly the tool is 
cooled - how much carbon is trapped in the lattices. 

When the steel is gradually heated - with the 
intention of hardening it - the metal will begin to 
show a dark red colour, the first visible glow of heat. 
The steel changes colour as it gets hotter: to a blood 
red, then to a dark cherry red, a medium cherry red 
and then a light cherry colour (Table 3.1). It is at this 
medium-to-light cherry-red colour, sometimes called 
'bright cherry' (about 1,375'C or 2,500°F), that the 
tool is quenched. Toolmakers in the past would have 
learned to judge the temperature solely by the colour 
of the metal. 

These heat colours are best seen in a semi-dark 
room. If you have never seen them before, experi- 
ment on an old chisel or screwdriver. Try to observe 

HEAT COLOUR 

dark red 

blood red (dark cherry red) 

medtum cherry red 

l~ght (bnght) cherry red 

dark yellow 

' light yellow 

HEAT white 

Table 3.1 Heat colour changes when hardening steel 

these colours always in the same quality of light, so 
that your assessment is consistent. Heat the steel 
evenly with the torch, moving the flaliie around as 
necessary. 

Beyond the light cherry colour, the steel becomes 
gradually more yellow, light yellow, and then white. 
When a white colour is reached, sparks will start to fly 
from the metal - this is carbon leaving the steel or 
being burnt out. Heating the tool to white-hot will 
probably ruin it. 

From the first visible heat glow the metal starts to 
become malleable, becoming more so as the tempera- 
ture rises. If the steel is heated to a cherry-red colour 
and then allowed to cool slowly (without quenching), 
all the carbon atoms leave the lattices of iron and the 
result is the softest, most flexible condition the steel 
can be in. The metal is said to be annealed. Annealed 
steel can be filed and worked much more easily than 
when it is in its hardened state. 

A degree of annealed, softer metal is desirable 
behind the cutting edge - in the shank - of a wood- 
carving blade, to give the tool resilience to mallet 
impact and general use without the metal cracking. 
The tense hardness that arises from heating and 
quenching makes the steel brittle, and carving with a 
tool in this state would probably lead to a fracturing 
of the metal. Reheating to a much lower, but still pre- 
cise, temperature causes some of the carbon atoms to 
escape the lattices of iron, so relieving the tension. 
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This second process is known as tempering, and seeks 
a balance between hardness and brittleness. 

When steel is heated, but long before the mal, 
leable temperatures are reached, oxides are formed 
with the air on the surface of the metal. These oxides 
vary in colour according to the temperature of the 
metal. A distinct range of colours appears, which 
can be used as a glude to the temperature of the blade 
at any particular point. Agam, in the past these 
colours would have been the only measure available 
to the toolmaker, who would have been sensitive to 
thelr gradations and what they signified. Drfferent 
colours indicate a spec~fic degree of softening of the 
steel from its orlgml hardness, maklng it suitable for 
patticular purposes. 

To temper a blade, it must be hardened first. ~ f t k r  
hardening, you need to polish the surface m order to 
see easily the colours of the ox~dation spectrum as the 
temperature of the metal is raised (Fig 3.13). 

To get an tdea of what these tempering colours 
look like, polish a bar of htgh-carbon steel or the sur- 
face of an old cblsel with emery paper (Fig 3.14). The 
colours reveal themselves best rn daylight. Gently 
and slowly apply heat to an area of the metal. The 
first colour to appear is a fant straw colour, startrng 
the sequence given In Table 3.2. 

The range between the first and last colours IS only 
about 70°C (125"F), so care and stealth are needed in 
the heatmg. It 1s not always easy to see or separate out 
the colours, as each colour merges with the next like 

Fig 3.14 Pol~h~ng  the surface of the tool before heaang 
means that the tempering colours can easrly be seen, they wrll 
rematn vmble unless removed by subsequent pohshmg 

L 

OXIDE - .. COLOUK 

faint straw 

light straw 
(about 230°C or 450°F) 

straw 

bronze (brown) 

peacock (bronze/hrown) 

purple 4 

dark purple 

HEAT blue (about 300°C or 570°F) 

a rainbow. Wrth a little practice rhe colours become 
I - I" familtar and can be made to appear as bands distinct 
I 

t - 
D 

L 

Fig 3.13 A typzcal oxLdahm spectrum produced by heahng enough to serve as indicators of hardness. The colours 
apokhed steel su$ace. Normally the hghter colours me themselves are entirely superficial and rub off easily 
'floated' ~nra poslnon from a hotter, annealed pmt of the wrth fine emery paper. 

! blade, the blue represennng the hlghest remperature From left The colour ar which a woodcarving tool should be 
to nght, the colours follow the sequence bsted m Table 3.2 set or tixed by a second quenchmg IS that of light straw. 

55 
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A mld-straw colour would be acceptable, perhaps 
even a s l ~ g h t l ~  dark straw colour, particularly for 
sculpture toola tak~ng a lot of hard work. However, 
heatmg to further along the colour range results in a 
softer metal wh~ch 1s no longer able to hold its edge. 
The blue colour 1s seen when an edge 1s 'blued' on a 
fast grindzng wheel. At  t h ~ s  temperature hardness has 
been removed sufficiently from the edge to make it 
too soft to use for woodcarving. 

If, having quenched to fix a temper colour, you 
find you have gone beyond what you intended, the 
tool can be rehardened and another attempt at tem- 
perlng made - thls w~l l  do the tool no harm. 

If you heat the centre sectton of a polished metal 
bar, the spectrum of colours appears to elther sl+ of 
the heated (blue) patt as heat 1s conducted both ways 
(Fig 3.15) Stop heatmg, and the bands of colour wlll 
continue to travel along the metal for some time, 

with the straw colours moving in front. The blue area 
can be used as a reservoir of heat, and, with deft use 
of the propane torch, the required colours can be 
'floated' along the metal of the blade and into their 
required positions (Fig 3.16). Try doing this. You can 
cool the metal between attempts and polish off the 
oxidation colours. 

When the exact colour is reached in the temper- 
ing process, the blade is quenched by rapidly dipping 
into water. This fixes the degree of hardness repre- 
sented by the colour. Experiment with quenching at 
particular colours. 

It is not necessary to render a large amount of the 
blade light straw colour. In specialized woodcarving 
tools, only a good working amount behind the cutting 
edge is needed. However, different parts of the blade 
do need different degrees of hardness. Softer, more 
resilient and stronger metal is necessary behind the 

Fig 3.15 The oxidation . T-- 
F 7 

colours on the polished 
I metal surface spread i* . J 

both directions away from I L 

the source of heat and.- I w 

according to the 

I 
J. 

temperature n #f - I 

- -1 

Heat starts to travel 

Fig 3.16 Using the metal 
Colour banding continues to travel 

itsev to hold a reiervoir uf Flame removed 
heat, which can be subtly 

3 

floated along by deft 

application of its source, is 
an important tempering 
technique 

Heat reservoir 
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harder, but more bnttle, cutting edge (Fig 3.17). For 
example, the edge of a shortbent tool should be tem- 
pered to a llght straw colour, but the bend is rendered 
gradually darker, becoming blue at the shank, 

Points were made earlier, m the dtscusston on 
bench grinders, about the relationship between mass 
and temperatu~e (see Volume 1, page 157); that infor- 
mation is relevant here. As heat 1s deliberately 
applied to a blade to temper it. 

Uniform heat travel I /  
\ I I I 

At t h ~  pocnt heat 
travels qu~cker, colour 

on appear 
veiy rap~dly 

the thmnest parts of the carving blade, being of 
least mass, will rise in temperature the qu~ckest; 

the heat w~ll travel slowest m the thicker parts, 
moving more qulckly as the blade becomes Fig 3.18 The sped at whch the o d n o n  colour changes 

*h:..-~- depends on how f a t  the temperature mes; thls m num is 
L U L k L L L b . .  

decermzned by the thzckness of the m e d  

So the colour changes to hght straw can appear very 
qu~ckly as the heat approaches the thin cuttlng edge 
and comers (Fig 3.18). A close eye must be kept on 
the movement and appearance of the colour baud~ng 
-reacting qu~ckly and dipping the roo1 into the water 
prevents further change to the colours. 

Although thrs method of tempering by eye may 
seem a ltttle casual, it has a long traditton. Long 
before computer-regulated furnaces, roolmakers usrng 
such methods were producing the fine qualities of 

tempering seen rn many old tools. My experience is 
that by learning to vusr your eye - and mth  a little 
practice - not only can hardenrng ;~fld.t<mpering be 
successful, but you may actually be able to improve on 
the temper of the or~gtnal tool 

Exper~ence is, of course, necessary, but correctly 
tempering a tool is far easier than usually thought. 
But, at the end of the day, the proof IS in the cutting 
of the wood. If the resulting tool seems a llttle soft, or 
IS still not quite [he right shape, there IS no harm In 
repeating the process or expernmenting further. 

I! - 
Harder for cunina Softer for resilience 

 EL^ J.L r uzjjerent tempers are needed m the dzfferent parts 
of a blade, in general, the metal needs to be harder towr& 
the cutnng edge 

QUENCHING 

In practice, when the metal has been heated to a 
cherry-red colour in the hardening process, you must 
rnamtain t h ~ s  colour evenly for a l~ttle while, soak~ng 
the metal in the heat to maxlmne the movement of 
carbon. The tool 1s then quenched - dipped Into a 
cool'mg liqu~d and moved up, down and around, to 
dissipate the heat rap~dly and fix the crystal lattices. 

The mam l~quids used for such cooling are: 

011 (old car oil 1s adequate) 

warer (fresh) 

Both should start at room temperature 
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Water is used for large tools - plunge the tool 
in vertically, edge first. There is quite a shock to 
the metal when it is cooled rapidly in this way, 
and with smaller or more delicate tools there is a 
danger of the blade warping or cracking. For these 
tools oil is safer. Oil boils at about three times 
the temperature of water, and therefore cools the 
steel mote slowly and with less shock. The resulting 
blade is slightly softer than if it were quenched 
in water, but this is not a problem in practice. 

Some toolmakers plunge really fine tools into 
tallow; others use brine (saturated salt solution) 
as a midway between water and oil, so increasing 
their options. 

It is important to be aware that when a laroe 
? ' 

cheny-red, hot piece of metal is plunged into a small 
amount of oil there is a danger of the oil igniting. 

The blade should be dipped completely; if part of the 
red-hot blade is left above the oil, it may ignite 
the fumes. So, for safety when quenching in oil: 

Keep the oil in a l~dded inetal can. 

Use at least 1 litre (1.8 pints) of oil. 

Keep a cover or safety blanket to hand. 

DIP the blade coinpletely under the 011 

Work In a well-ventdated area - unpleabant 
fumes w~l l  result from the quenching, the 
amount depend~ng on the sue of the blade 
bang quenched. 

Wear eye protection at least, or better st111 a 

face shield. 

Water, when used to quench red-hot metal, should 

bekepr in a metal container close to where you are 
working. Obviously there is no danger of its igniting, 
but the heated water may well 'spit' when the tool 
plunges in. 

Hardening in oil gives rise to a harmless black 
patina on the metal; even water will leave the blade 
dirty and discoloured. The patina needs cleaning 
off in order to show the tempering colours of the 
subsequent stage better. 'Wet and dry' abrasive paper, 
made from emery or Carborundum, is available in 
various grits and will polish the surface. 

The final quenching of the much lower temperatures 
used for tempering should be done in clean water. 
Plunge the blade straight in and swirl it around. 
On emerging, the polished suriace is normally clean, 
and the beautiful tempering colours clearly visible 
for inspection. 

EQUIPMENT 

The three m a n  procedures at our disposal for modi- 
61ng tools are: 

removing metal 

bending and shaping 

hardening and tempering. 

Most of the necessary tools for these procedures are to 
be found In the average workshop;and any further 
equipment need not be expenswe. 

HEAT SOURCE 

The blacksmith's forge contains special coal, which is 
said to create a carbon atmosphere around the hot 
metal and improve the quality of the steel. In practice 
I have found a good propane torch - such as plumbers 
use - quite adequate (Fig 3.19). The direction and 

ampunt of heat_ are accurate, and i t  do% nor  sez,c.tu 

. % 

Fig 3.19 Sievert propane torch with different sixes of 
interchangeabk nozzles 
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affect the steel adversely. A large nozzle will glve a 
good overall heat for larger tools and hardening, 
swrtch to a smaller one for more dellcare tempering. 

Fix the torch securely m position, m a vice or 

r 
clamp. Alternatively, you can hold the torch in 
one hand whtle the roo1 is held, w ~ t h  tongs or Mole 
gnps, In the other. As a naked flame 1s berng used, 
work away from the wood area of the workshop; HEAT 
always work carehlly and safely, and preferably 
outside d poss~ble. 

Start heating the metal slowly so as not to shock 
the blade. Water or oll coolants should be In metal Fig 3.21 The means whereby a tool n held may itself act as 

contamers and placed to hand before heat treatment a heat dram, tht effect of applyzng the heat may then be 
is starred. unpredictable 

VICE ' ANVIL 
A small metalwork~ng vice - destgned ro be roughly A solld, and relmbly flat, surface 1s sornetlmes needed 
handled - IS useful m a carvlng workshop, for exam, to true up part of a blade using a hammer. Small 

M ple for gnpping blades to fit or remove handles. anvrls are available, but there are also anv1l:llke sur- 
&.I A portable vlce wh~ch  clamps to the bench top will faces on metalworkmg vlces. Su~table lumps d metal 

probably be qulte satlsfactoty (Fig 3-20). can be found m scrap yards 
If you need to work on  your woodcarv~ng bench, 

try and keep the surface clean - metalwork tends to GENERAL TOOLS 
be a grubby busmess. Black slate-llke roof tiles make 

& 1s a good protectwe surface. How you are going to grip the hot carving tool, safely 
: hor Bear in mlnd that a metalworking vlce or clamp and securely, needs ro be thought out before you start 
mice may acr as a heat dram, absorbing the heat away from heatlng the metal. Tongs, locklng gnps (Mole gr~ps) 
pkXs the blade (Fig 3.21). As a consequence, the blade or different sues of pl~ers are all possible devlces 
n and may conduct heat unexpectedly, need more hearlng (Figs 3 22 and 3.23). A vice, for mstance, is no good 

to up, and cool down qu~cker for holding a blade that must be qu~ckly drpped. 

I- - Fig 3.22 Four types of (non-locking) phers vr g ~ ~ p s  

Fig 3.20 A fixed metalworlung vice, a small portable vzce Choose the one whzch gnps the parhcular tool you are 
a d  a bench-top anwl evorklng on most securely and su~tably 
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Fig 3.23 Mole (lockmng) gnps lock securely on to the tool 
on whmch you are worklng 

Hammers, pliers (for bending) and a hacksaw are 
tools which will be needed according to the wo;k. 
There is plenty of scope for improvising but, again, try 
and work out what you might need before starting. 
It is quite frustrating to have to stop in the middle 
because you do not have the right tool. 

Metal files of different sizes, shapes and roughness 
can remove metal more accurately than the grinding 
wheel. Use them when the metal is annealed. 

Pliers with sharp jaws may mark the hot, soft 
metal during the bending. These marks can usually be 
filed off when the metal is cold. Pliers that are round 
in section, smooth-jawed or without sharp comers, 
mark soft metal far less. It is quite useful to have 
different sorts available. 

Slipstones and 'wet and dty' abrasive paper will 
finely shape and polish the metal sudace. Ordinary 
woodworking sandpaper will abrade annealed 
metal too. 

Deta~ls of grmdeers are given involume 1, Chapter 10. 

SAFETY 

Safety, as ever, lies in being in control, being aware of 
the dangers and not being distracted. ModifVing tools 
in the ways we are discussing need give no problems, 
especially if the following basic points are observed. 

The woodcarver's environment tends to be dry 
and to contaln inflammable wood chips, fin~sh~ng 
agents, etc -work well away from these. 

Never leave a naked flame unattended. Keep 
water nearby, or better still a fire extinguisher or 
fire blanket. 

Make sure a source of heat is safe before using it. 
For example, if the torch is to be clamped or held 
in a vice, work out the arrangement before 
lighting it, rather than wandering around with a 
naked flame, looking for a home. Do not clamp the 
hot torch to a wooden sulface. 

Have good ventilat~on - fumes arise from the use 
of torches and other heat sources, as well as from 
quench~ng blades m oil. 

Remove the wooden handle completely before 
heat~ng up a blade Even d it does not bum the 
handle, an expand~ng tang may loosen the-hole. 

Sharp tools left clamped ~n vlces with the~r  tangs 
and edges exposed are very dangerous. 

Eye protectton, dno t  a whole face shield, should 
be wom. 

OVERWEW OF THE HOT 
SHAPING PROCESS 

In general terms, the procedure for mod~$ing a 
woodcarv~ng tool, uslng heat, is as follows: 

First heating: annealing 

Heat the tool to cherry red. 

Cool slowly to anneal. 

Second heating: shaping 

Heat beyond the red colour to bend, shape, 
hammer, etc. 

Cool slowly to room temperature for cold 
working. 

Gr~nd  and file accurately to shape. F ~ n ~ s h  
surface well. 



Third heating: hardening 

In semi-darkness, heat to bnght cherty red, 
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hold~ng the colour for a little while. 

Quench in water or 011 

Clean and polish the metal. 

Fourth heating: tempering 

In dayl~ght, heat to between hght and dark straw 

in the region of the cuttlng edge; darker for the 
supportmg, more resihent parts. 

Quench in water. 

Check blade colours. Harden~ng and tempering 

can be repeated d necessary. 

Work out the amount and .position of the bend - 
forwards, backwards or to the side -before you start. 
While the metal is still cold, decide on your plan 
for gripping and bending it. For example, pan of 
the blade may be held in a metalworking vice, using 

( a pair of pliers for bending in one hand and the 
torch in the other. Or you may fix the torch safely 
and use both hands to work the blade, in which case 

Tlg 3.24 Dsrazl oj trh? crank in the home-made shortbent 
gouxe shown m FIE 3 2 

cutting edge over suitable metal formers; or bending 
and forming tangs and shoulders. All this is possible 
with enough practice. 

At  a simpler level, forging will augment bending. 
For example, you can straighten, lengthen or flatten 
part of a blade using the anvil (Fig 3.25). For this sort 
of work both hands are needed, with the heat-source 
safely to one side. Again, reheating may be necessary. 

After bending (or other shaping), allow the metal 
to cool slowly; do not quench it. Refine the shape 

with files, emery paper glued to wood strips, slipstones 
and so on. Smoothing the surface at this stage makes 
it easier to polish after hardening. 

posltion the torch to polnt safely away from where 
you are working. 

Heat the part of the blade to be bent to at least 

red-hot. It is always best to anneal the metal first to 
safeguard agarnst crackmg. Do not try to bend the 
metal when it is less than a dull red colour. To do so 
can result in the metal fracturmg. 

Bendmg the hot part over a comer of metal (or 
round metal bar) by h a m m e r q  IS another option, 
espec~ally su~table for larger tools (Fig 3.24) Be care- 
ful not to damage the sweep. 

If the bend 1s not quite what you wanted the first 

t~me, the metal can be reheated and reworked I 
Fig 3.25 in the absence of swage blocks, a simple fihtail 

Forging refers part~cularly to hammering the inetal to shape can be forged by hammenng the hot end on an anoil 

a shape: shorten~ng or lengthening the form; creatlng The shape can then be further refined o w  a round bar, fled 
the internal curve (or sweep) by hammering the andshaped 
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SOME EXAMPLES OF AS the point ~tself is suscept~ble to overheatmg, a 
l ~ g h t  touch on the grinding wheel is necessary, wlth MoDIFICAT1oNS frequent cool~nr  Stor, the g r ~ n d ~ n g  a llttle before - - - 
the cutting edge, and finish the ground sudace 

The following examples of tool modifying follow from with slipstones. 
the information given so far in this chapter, and illus- 
trate just some of the possibilities. If you wish to 
attempt these projects, read through all the instruc- 
tlons first. 

COLD SHAPING 

SKEW CHISEL 
To emphasize the working point of a skew chisel, 
grind metal from the back of the long comer (Figs 
3.26 and 3.27). The point becomes very useful 
for delicate work and getting into tight comers - a 
specialized tool, not the everyday working skew. 
Because it is weakened, take care not to rock the tool 
from side to side for fear of breaking it; store with 
a plastic cork on the tip. ss here 

Fig 3.26 A cold 
procedure: grinding the 

Leave a small bnrk edge of a skew chlsel 
flat to tlp to emphasize the pant  and 

so gam access to hght 
comers 

Fig 3.27 Stmpk cold 
ihapzng to praduce a wefd 
skwu pornr 
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SKEWED FISHTAIL CHISEL 
A skewed fishtail chisel is another tool that helps the 
carver to get into awkward recesses (Figs 3.28 and 
3.29). It is also useful for cutting the flat ends of serifs 
in lettering, and for finishing lightly convex surfaces. 
The shape itself goes back a long way and can be seen 
in woodcuts of medieval carvers at work. A socketed 
version from China, dated around 1850, is to be 
found in the Science Museu~n in London (Fig 3.30). 

Fig 32% Sometimes the sides of the skew prevent it maktsg 
a Jean gut in a t~ght recess, m these cases a tool wlth an 
wen more pronounced point m a y  galn access Note how 
&an the regiound skew cannot reach qulte as far as the R g  3.29 I he skewed fishtall ch~sel another tool 
&wed fishtail s a n g  ~ n t o  tzght corners 

Fig. 3.30 A socketed skew chlsel, of a type common m Chrna around 1850, from the Science Museum, London (muentory 
no. 1873-53) The baszc 'piate' was turned and seamed to f o m  the socket, and surplus metal dressed forward to form the 
Made itself 
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There are three different ways of making this shape: The shape can ako be made, more satisfyingly, 
by actual forging. Heat an unwanted short, fat 

Bend a normal fishtail chisel sideways; the shank 
chisel and draw out the shape on a small anvil 

then has to be hammered straight and the edge (Fig 3.33). The tang and shoulder remain from 
lined up again (Fig 3.31). the original chisel, and the hammering improves I 
A simpler way 1s to take an overslze fishtall the gram of the metal. 
or other ch~sel, anneal it and grind away the 
surplus metal (Fig 3.32). As when sharpening a 
normal skew ch~sel (see Volume 1, pages 19341), HOT S W I N G  
set the skew angle first - try about 30' to begin 
with - then the bevels. Sharpen as normal and 

KNUCKLE GOUGE 
A knuckle gouge is an extra-tight shortbent (or 

retain the comers. spoonbit) gouge. It can cut within awkward recesses 
denied to normal shortbent tools (Fir 3.34). Knuckle 
V-tools and backbent gouges can be created in a 

, similar way. Start with a shortbent gouge that has 
the width and sweep that you want, but inadequate 
longitudinal curve. 

Bend Method 

@ Heat the blade to cherry red; alIow to anneal by 
slowly cooling in the air. 

Q Reheat to blood red the part which is to be bent 
(Fig 3.35), and bend using round-section pliers 
(Fig 3.36). If you grip the blade too tightly 
across the width you may flatten the sweep, so 
work lightly. Reheat as necessary to get the 

Final shape 
bend just right. 

Q When the shape is correct, allow the metal to 
Fig 3.31 One way of making a skewed fishtail chisel using cool slowly and clean up the blade with fine 
both hot and cold procedures files, slipstones, emery paper, etc. 

Keep 
original 
centre 

line 

Fig 3.32 A n  alternative method: once annealed, surplus metal c m  be ground away quickly, and it does not matter if the 
met$ becomes blued 
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Lengthen 

I 
I 

1 
b-' 

I 
1 .- 

Flatten* 

Fig 3.33 In hfae fWghg, the red-hot rneeal ia kngtkwd by beamrg it from bath sides (A), tken the end is j%t~ened and 
E d  ta rhe rep*ed d q e  (4. Furrbr fol-gng could turn it ram a fixhail go~ge. Keg the cenm line q a guide~ame cold 

E& 3.34 A I<nuckle gouge Lke thzk may ens@ a recess at 
rarnove wad b?! wtmg nu& the grain* a clean finish, 
where oehgr ~ g e , s  w& ba agpinst ut 

Fig 3.35 Heat to an  adequate temperature the part of the 
blade whzch zs to be bent 
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Dry the blade, and the colours should be pla~nly visl- 
ble, showlng the range of hardenmng. These oxldauon 
colours may be left on or pollshed off. The tool can 
now be sharpened l a d y  for use. 

BACKBENT V-TOOL 
If a shortbent origlnal is not available, a different 
type of operation from the one descrlbed above w~l l  
produce various bent V-tools from a spare s m g h t  
one of the nght width. A long backhent V-tool- not 
available commerc~all~ - IS descrlbed here (Fig 3.37). 

Fig 3.36 Use round-nosed phers to form the bend 

i Method 

I @ After anneal~ng (by heating the whole blade 
blood red to the shoulder and slowly coolmg), 
clean the ins~de cannel of the V-tool well. 

Q Reheat the centre part of the blade blood red 
from the shoulder to around imn ( i imm) from 
the cutting edge - say about three quarters of I the blade length- When chi; m i t d  has become 
light cherry red, vergng on yellow, hammer the 
srdes of the V-tool together on an a n d ,  without 
spreadmng them, and leaving the part towards 
the cutting edge untouched. The hammering 

O Reheat the bend to a bright cherry colour, wlll heat-weld the two s~des of the tool 
soaking it m the heat for a lmttle wh~le, then together, effectively making them a single piece 
quench m om1 by plunglng the blade and moving of metal - the shank of the new tool (Fzgs 3.38 
it around. and 3.39). 

O Clean off the oily residue and repolish the 

@ Temper the gouge usmg a fine torch nozzle or 
flame m one hand, and tongs in the other to 
hold the gouge Lightly start the heat along the 
shank, turning the pollshed metal blue. Apply 
the torch deftly to extend the colour spectrum 
so that the purple-bronze-stiaw colours start 
to separate and creep along the steel away from 
the blue (hottest) colour. Try to float the 
colours along. the blade so that as the hght s t m  

@ At this point quench rapidly in water. Fig 3.37 A backbent V-mot nu& far nparnsulm purpose 

66 



Fig 3.38 ~n exam& & 
the hot welding tech*> 
where the sides of thd 
V-tool are fused i n t o m  

MODIFYING TOOLS - 

Fig The weld in this 
hank of metal 

Heat 
I 

I 6 I 

6 Ke@& the blade hotter th&& 

I the shape on the anvil and then bend it, usi 

pliers, to the shape you want. 

I O Refine the shape when cold, using files, 
grmnder, etc. 

Once the shape is right, continue as for the knuckle 
gouge - hardening, tempering and sharpening in a 
similar fashion. You could go straight to bending 
without welding, but this is an interesting technique. 

SMALL V-TOOL 
A worn-out spoonb~t or shortbent gouge can be 
reborn as a very useful partlng tool for del~cate and 

accurate work (Fig 3.40). 

Method 

O Anneal as before. 

@ Grind or cut off any remaining spoon profile, 

but keep the bend in the shank to work on. 

Reheat and establish a 30° crank over the first 
l in  (25rnm) of the shank towards the cutting 
end. Cool slowly. 
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I 

Or~g~na l  shape 

with use 

Fig 3.40 A n  old 
shorrbent gouge turned into 
a useful fine V-tool. 
Anneal und ckan off the 
end (a); shape tJw ~nside 
b), then the outs~de (c); 
and then hot-bend to shape. 
A finnI cold fimh to refine 
the shape, then harden and 

Grlndlfile awav 

Grind A - .  
U 

@ Grip the shank in a metalworking vice and file 
a V-groove using a fine triangular file - such as 
a needle file - in the bent part of the blade. 
Finish with slipstones. Work the outside of the 
V-groove with flat files, making the walls a 
uniform thickness. 

O Reheat and bend the blade lnto the shape you 
want: straight, spoonbit or backbent. Check 
over the cannel and finally refine the shape. 

8 The end can now be hardened and tempered to 
~ a . n & v e s ~ w  i a h  they maybe seeded, 
ng,.&y &&y q p g  my d@i @f:mf a light straw colour, with a bronze colour at the 
sa~isfaMi6a; Thep a g t @ t j ~ ~ & - ~  to 

junction of angle and shank. had in m&g~o~:.pn&~ing s ~ & j s s ~ l l  
V Q ~ I &  andw@ir . t o - , e ~ ~ m e - ~  p3E@&~ 

Sharpen the tool and see how it cuts the wood. 
eamhgprablem. - .  



CH/?\P'TER F O U R  

HOLDING DEVICES 

M consitter &e important aspects 6?'ho?f!frig t 'af~ed 
work securely 

To discuss a repertoire of techniques and 
possibilities 

To encourage improvisation 

To increase confidence 

Tke means of hdding a wmfng is gym d~ a pasac 
h g  matton &n many woodda*.'ing boob. Tk& bm 
p x ~ b a b l ~  m u  rtasbfis for &k The f i x s ~  is char as tEre 
mthnds ate f%drlysiq$e a d  srraightfoxd it may 
be sqposed &at ltlnle can be mid a b a w  &E matterr 
And semndly, skee wmk is so vmied - Rat, romd, 
&ratm_ly shaped; frm large a l p m e  to ma11 ddi- 
c ~ t e  mtmkq h a h t n l l y  QX v e r t i ~ l l ~  placed - ir is 
impattm Eof beginner ro be a goad mprtnise1; 

/ which M somechtq nut so easily r a q b t .  
ezperience, c m r s  build up a poal of t d -  

niques co h l d  the pkm they arir working on - w e n  

1 geing so tapas to &sign their rawiqg with the: means 
of holding k in &&, so imponant k &t aspea af 
wing. For example, paate wopd, & LC chmp tbe 
wc& t% tha b e ~ ~ h  ur ro grip it b a vice, caa be left 
until the last mmenr befbte tag% rmmv~d (Fig 4.S) j 
er Bepme piwe can be c a d  anrE rhen assenJs1d 
before hishing mg 43) Cawen tend ta have their 

vlce 
o m  %YQWV~ m t h d ,  just w they b y e  f a v w s b  
aamipg goqgs. 

For the ~B@xI&~~ holdbag the ~ n r i f g  @ as to s t  Ftg 4.1 H o b g  work b-J a m a  eheru ,  wr be r d  
afeLy to tk p&ryrw mat sari he quire* ~onundtum b, is @ a i d  cm.wxient ac,+ 
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Direaion of 
grain 

Another f 
possible joint 

THE WORKBENCH 

Let me start by saying three important things: 

@ It will take you some time, as a beginner, to 
settle down and establish what range of work 
you will be carving, what exactly you need to 
hold your carvings and, thus, the size, height 
and shape of bench that will be most useful. 
This is normal. Just begin with something 
(I discuss the traditional options later), and 
move on as your experience grows. 

@ Unless you carve the same things all the time, 
you will always be adapting; always looklng for 
the best, most helpful, way of holdlng your 
work. I confess to havlng several, and snE1 search 
for the perfect workbench, or work-holder b u t  
lt doesn't exlst. With experience, though, and a 
range of options, you will develop-an ab~llty to 
Improvise and adapt. 

I 
@ Although I use the term 'workbench', t h ~ n k  

Fig 4.2 Pmt-carumng separate components before assembly 'work stauon'. L~ke  an operating table in a 
m q  bz easmer than hylng to work on the wkok pzece from hospital or an amst's easel, t h ~ s  1s where it all 
A m  happens. 

- a d  may remain so until a repertoire of methods 
b -.heen built up. As with so much that needs to be 
kamzd, this repertoire will grow as a result of prob- 
lems k m g  solved and possibilities explored. It is only 
& u, say, however, that even experienced carvers are 
%-times at a loss for a while when trying to work 
cuc how to hold something exactly as they want. 

The correct holding of a piece in order to carve it 
annot be over-emphasized. This chapter will look at 
the reasons why this is so important, as well as the 
range of possibilities that is available. 

Fim, however, we need to look at the workbench 
- the centrepiece of carving activity. It may be true 
&t in Bali carvers sit on the floor and hold the carv- 

hetween their feet, or that Japanese carvers sit 
--legged and use a simple plank - but in the West 

work is gripped by one means or another to a 
m-ing bench. The bench, for us, is the indispensable 
barring point to holding work properly. 

Workbenches vary enormously between carvers, 
not only because the size and weight of work that is 
undertaken varies so much, or because of workspace 
constraints, but also because the size, shape and 
preferences of carvers themselves vary. Some carvers 
like to work outside on a summer's evening. Others 
have to make do with a kitchen or a spare comer of 
the house. Others again may have infirmities that 
make standing in the usual way difficult. 

Though there is no such thing as a 'standard carv- 
ing bench', there may be an ideal one for a particular 
individual: a bench which works well, supporting 
and helping the carver achieve his or her ends. 
Most carvers make their own benches, or at least 
have them made to suit their own specific needs. 
These benches become like old friends in whose 
company many hours will be spent. This is perhaps 
the only occasion when an old friend can be designed 
by yourself. 
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Desplte their mndmviduality, all carvlng benches have 
certaln attributes which make them useful The fol- 
lowing general features need to be borne in mlnd 
whlle thrnking and plannrng out a brnch to suit your 
own requirements 

It is usual for carvers to stand at their work, and thts 
should be done wherever possible as it gives the great- 
est freedom of movement around the plece that is 
being carved. A workbench for a carver is hlgher than 
that for a carpenter or joiner, to allow a good stand- 
1ng posture to be malntalned too low a bench IS bad 
news for the back. Lower benches s u ~ t  carpenters 
because they pos~tion themselves over the work'to 
plane it and so on. 

DEVICES 

Some books recommend a part~cular helght for a 
carvlng bench, but in fact the appropriate height 
varies with the heighcs of different carvers. A tall per- 
son will obviously need to work on a higher bench 
than would suit a shorter person. 

The rule is that the work, and your ability to stand 
(or sit) comfortably to it, dictates the height of the 
bench. This may well mean that you end up with 
several at different heights, perhaps with removable 
work surfaces or wmth 'duckboards' to stand on, and 
so on. Swivellmg, adjustable work-holders will allow 
you to get at taller carvmgs by tilting them, but this 
changes the perspective; I eliminate this problem 
with a small carvlng platform that can be ra~sed or 
lowered (Fig 4.3), as described in my Elements of 
Woodcarvang (pages 21-3). 

Although the desmgn of the 'work statmon' or bench 
ames from the needs of the work. as a begmner vou 

Fig 4.3 An djwtabk carvmgplu~onn, mounted on a small, 
movable bench, prouldes n. vaney of work-hold~ng opnom 

" 

may well not know what kind of carving you will 
eventually take on. In this case the best 'guide to the 
height is the traditional one: stand comfortably 
upright, raise your forearm horizontally and measure 
the height from floor to elbow. The bench height 
is this measurement, less the width of one of your 
hands (Fig 4.4). 

YOU may need an accomplice to do the measuring, 

but the result should glve a good, useful working 
height for the bench surface. Problems may still arise 
wlth particularly tall or large carvings, but for average 
work t h ~ s  hemghr will be appropriate. 

Carvers who need to sit wlll have to experiment to 
get a comfortable height and position - one that 
allows them to work for a long time without strain or 
discomfort. And this is really the point: carving can 
go on for many hours and, without the correct 
ergonomics, tiredness, backache and so on can spoil 
an otherwise enjoyable experience. Try, for example, 
raising the back legs of the chair ahout l in (25mm), 
which tilts the seat a little towards the bench. 

If a carpentry bench is the only one avadable, 
then you can elther rase the height or make a false 
top. False tops are d~scussed on page 74. To increase 
the he~ght, Insert glued-up blocks of wood or plywood 
under the feet. Make the blocks wider than the feet of 
the bench, with smps of wood around the edge to 
keep the blocks in positlon (Fig 4.5). This 1s a good 
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Fig 4.4 A well-tned gu~de to fndlng a bench height 
appropriate for carumng 

Fig 4.5 Block, of uarymng thicknesses, stored by the bench, 
gue a ready means of altenng the height of your workmg 
surface when necessary 

method for a carvlng class uslng the woodworkmg 
room of a school. The blocks can be placed under the 
benches qulckly w t h  a team effort, and eas~ly stored 
away afterwards 

For the average carver, a good workbench w~ll  last a 
Lfenme, even though it may be subject to cons~der- 
able battering - but it does need to be strongly 
constructed. In practlce this means a workmg surface 
of at least 21n (50mm) thlck, and legs at least 3 x 3m 
(75 x 75mm). The best joints are mortlse and tenon, 
to wh~ch cross-bracing may be added (Fig 4.6). It is 
preferable to make the legs and framework from hard- 
wood, such as beech, glued and plnned - although 
softwood 1s acceptable. 

Plne or another softwood 1s best for the top, as it 
has good gripping and deadening qualities, absorbs 
impact and minimizes 'bounce'. It is also easily nailed 
or screwed into. Hardwood can be % 6it bouncy for 
the top, but is still preferred by some. Of the manu- 
factured materials, MDF (medium-density fibreboard) 
has a slippery surface, and plywood can be dusty. 

The idea is that the bench should be solid (in the 
jsense of immovable), but with a certain amount of 
resilience. Various devices can hold the work steady, 
But beneath them the bench must be firm. Tne size 
and strength of a carving bench depends not only on 
the height of the carver and the size of work, but also 
on the amount of violence that is intended. Good 
advice for beginners is to build the bench stronger 
than you think you need. A bench can never be too 
strong - but it can be too weak. 

Even when strong in itself, a bench may snll tend 
to 'walk' around the room under the Impact of heavy 
carvmg, especially v~gorous mallet work. Two options 
to counter this are. 

Screw or bolt the bench to the floor or wall, 
uslng angle irons or brackets. 

We~ght the lowest part of the bench, wh~ch may 
mean building m ralls to the base. Compacted 
concrete blocks, such as are used for paving slabs, 
make excellent we~ghts m manageable slzes, a box 
of sand (which can be dampened) also works well. 
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F& 4.6 S m  
conscnrzttan &tails for 1 

wds betull 

In addiaon to che height, the surface area of rhe 
bench is i m p o m ,  kused to be common practice for 
ptofessional carve= to use a bench made from planks 
3-4in (15-lOW th~ck, mnnbg the wble lea& 
of the worbh~p. Too big is better than tao small. 

The suhce of the bench h u l d  be flat, and have 
e n w h  room f o ~  

* laying out carving tools, other taols and bits and 
pieces - yame of which can be out of the way 
towrds the back when not being used 

* changing the orientation of the c m h g  or the 
position of the d s ,  and genera& shunting 
chin@ around. 

This also has to be peen in the hentext of available 
space m the worhom 

As a guide for those starting with no idea of what 
sort of bench they will need, a workfng surface of 
3 x Zft ( lm x 60cm) b a usaful working area. If you 
expect to undertake ' ~ ~ f k  in a whole range of shapes 
and sizes, &en inc~ease these dimensions, Benches 
of 6ft x 2ir Bin (2m x 75cm) are not uncommon, but 
do not make your bench deeper thm you can 
d o r t a b l p  r e d ,  

There ~e many diffe~nr som of carving bench - 
some of which appear later in chig section - suitable 
for dxfferent qpes ofwork You m y ,  for example, like 
m chwge the propdons to give yome%a tau bench 
mth more of the a-ce &a sculptor% modelling 
s a d .  Such a bench would be suitable f a  small figme 
work raishg rhe piece nearer to eye level. 

A bench nor: only holds the carvuug off the floor at a 
comfortable work- height* ir also has features 
whrch help to hold the canring, thus making the work 
of the carver easier. 

The worhg surface of rhe bench should over- 
hang the under-framework by at leasr 2%-3in 
(65-75mm), as this dows versarile clamps ro be 
used. An  ordinary woodw6rWs vice might be fitted 
(Fig 4.7)i there may be bench stops and pegg and 
there may be holes foz h01dfasu;, camss  screwsI bob, 
etc. You. can make most changes to the bench as the 
need ariseses. 

Drawers, cupboards an& shelves are useful addi- 
tions for the tools and equipment which relate to 
the bench (Fig 4-81. Make sure drawes: and doors will 
not be obsmcd by clamps and so on - it rs quite 
initamg to have to undo a carefully arraqged clamp 
xi order to ger at a drawer or cupboard. Pasosition them 
lower down, or to one side at least. 
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A tool rack at the back of the bench 1s useful, so is a 
11p at the back to stop small items rolllng off A step, 

I 
perhaps forming part of a low shelf, can also make a 
very good footrest. 

You should see the carvlng bench as the focus of 

the working area - almost an operating table. Large 
amounts of time may be spent at the bench, so make 
yours as comfortable, efficient and friendly as pos- 
sible. It is not unusual for beginners to start with such 
a nice bench that they are afraid of marking it. By all 
means care for your bench, but remember that a 
bench is primarily a work station, contributing to the 
carving - a means to an end. 

1 The bench descr~bed so far is probably the most com- 

mon sort of working arrangement that carvers use. 
What follows are some variations and different ideas 
for benches and work stations that might suggest 
possibilities, or suit the needs of different carvers. You 
will find a few more suggestions in my Elements of 
Woodcarviw (GMC Publications, 2000). 

Fig 4.7 A n  ordinary woodworking vice has it- wes for 
the carver; note the shong diagonal bracing beneath to TABLES 
ensure rigidity If you are carving in your spare time, a table in the 

kitchen or bedroom may be all that is available, This 
The strongest part of the bench is over the legs, so arrangement can work well for small pieces, provided 
this is the best place for heavy thumping. Keep the it is strong and stable enough, but there is usually a 
ends of the bench clear, as these are good parts for problem with the height, as most tables are designed 

working around. for sitting at. 
A working surface can be clamped to the table 

top to give extra height, and this surface can be 
marked with impunity (Fig 4.9). Line the underside 
with cork tiles to give a good grip and protect the 

table top. Unless the table can be fixed to the floor 
or wall for added stability, it may still only be suitable 
for light work. 

PORTABLE WORK CENTRES 
A portable work centre is a collapsible system that 
doubles as a bench and a saw-horse. It 1s designed for 
mob~le carpentry, and there are several vaneties on 
the market. The best known is ~robablv the Black 6, 

Fig 4.8 Sklues and drawers make use of th pnme storage Decker Workmate, but there are several other types 
space beneath the bench available They tend to be small, low and lightwe~ght. 



Workino suiiace 

Overhang 

Optional \ for clamps 
bracket 

Fig 4.9 Demhable work 
surfme for iore on a table 
wp. The d~menszuns should 
suzt the table's he&, etc.; 

the top can be made qi 
piywmd 

Integral bo l  
Table clamp to sui 
top thickness o ~ ,  

table top 

Nevertheless, if this is all that is ava~lable, try weight- 
ing the base and clamping on a table-top bench as 
described above to increase the helght. It may be 
necessary to sit while carving, to prevent backache. 

SCULPTURE TROUGHS 
For very awkward shapes, a trough such as shown in 

Fig 4.10 may be useful The trough should be lined 
mth an offcut of old hessian-backed carpet - reversed 
so the hessian is outs~de. The V-groove wlll eas~ly lam 

and gnp many odd shapes. Various sGes of sandbag 
packed around a carving w~ll  hold a large sculpture in 
a similar way. There 1s a tendency for the sand dust to 
leak out, but othenv~se this can be a simple way of 
holdmg a d~fficult shape, especially if you want the 
work horizontal for carvmg. 

COLLAPSIBLE BENCHES 
Perhaps even before the kltchen table, amateur 
carvers were barushed to the garage to make their 
noise and wood ch~ps. If this puts the carver in 
compet~tion with the car over space - and the car 1s 

winning - fit a collapsible bench. The car m turn can - 
be cons~gned to the outdoors for the duration. The 
back edge of the work~ng surface 1s hlnged to the wall 
and, when not In use, the top drops away vert~cally 
(Fig 4.11). Strengrh can come from d~agonal cross- 
bracing to the waI1 and floor comer, and from uslng 
robust hinges. 

Such a bench can make a substantial work surface, 
while collapsing to qulte a narrow mtmslon on the 
garage space. Racks and shelves can also be fixed to 
the walls to store tools and equipment - If the garage 

t o  bench suiiace 
IS dry, Check the wall fasten~ngs regularly, and 
arrange the cross-bracmng to minimlze 'bounce' in 

Fig 4.10 Sculpture troughs may be floor, or bench-stilndmg the work surface. 
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Bench swung out, 

Str~nger bIh 
attached to / 
wall with / 

masonry bolts / 

Bench folded 
againit wall 

/ , 
Side views - 

Poss~ble added 'p 
/ ' 
/ Legs fold in 

Front vie 

Fig 4.1 1 One way of comtrucnng a collapstbk bench whe-re space has to be s h e d  

TILTING SURFACES 
Rel~efs above a certaln sue are best carved in a 
vertlcal posrtlon, or sl~ghtly slopmg back, for a varlety 
of reasons: the perspective 1s correct - especially if 
the wood can be turned and adjusted easily - wood 
shavings fall away by themselves, and less room 1s 
requlred In the workshop. Disadvantages are the need 
to place tools to one s~de, and the fact that you can't 
exert the pressure that comes from bemg 'over' the 
work. Nevertheless, the advantages are strong and it 
IS worth trymg 

In my Elements of Woodcarwmng (pages 20-1) 
I descr~be my 'Deckchalr' stand, whlch 1s very easy 
to make and will glve you a taster for carvlng wlth 
the work vertlcal. Essent~all~ a 1s a simple, portable 
and adjustable frame that clamps to the bench, with 
a central slot through whlch a carvlng 1s mounted 
uslng a carver's screw. Be sure to construct such 
tlltlng surfaces strongly and use substantla1 hhmges. 

Besrdes spec~ally made stands l ~ k e  thls, a panel 
or something that will naturally be wall-mounted 
mght s~mply be clamped or screwed to a plece of 
wood, m turn gr~pped upright in a vice. Check that 
the workp~ece is securely held before you start 
exerting pressure! 

Gino Masero's design for a portable bench doubles 
as a hor~zontal and vertical worklng surface (F~gs 4.12 
and 4.13) The arctng metal brackets can be cut by 

most engineering firms. A revised version IS shown m 
my Elements of Woodcarwmng (pages 16-19), and has 
proved to be one of my most useful benches. 

METAL BENCHES 
Although wood 1s the tmdltlonal material for carving 
benches, excellent subframes can be welded up qulte 
cheaply from lengths of metal found m scrap yards. 
The actual working surface must always be wood, but 
the subframe can be elther all metal, usrng say 2 x 21n 
(50 x 50mm) square-sectlon welded tube; or a wood 
and metal mlx, for Instance angle Iron bolted 
between wooden legs, actlng as stringers and bracmg. 

MANUFACTURED BENCHES 
Manufacturers have responded to the Increasing 
mterest rn woodcarving wlth w~dening ranges of 
tools and equrpment, noticeably holding devices such 
as adjustable clamps and carvers' screws. At least one 
manufacturer, Ventas, is takrng on carvers' benches 
too, whlch are deslgned to fit wlth other well- 
thought-out products such as the Ver~tas work-holder, 
hold-down, bench dogs, clamps and carver's screw. 

The Veritas carver's bench is the only one I know 
of at present that is designed spectfically for wood- 
carvers (Fig 4.14). It  has a cast-iron stand, welghs 
some 68kg (1501b), and can be bolted down or further 
welghted as necessary. The th~ck hardwood top has 
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Adjustable 

Fig 4.15 The tilting mechanism of the Ventas bench. Th 

top lever allows the bench top to swivel completeb round; 
bottom lever allows the bench top to tilt upright 

End view 
. . 

plenty of overhang, and can be swivelled through 
360" or tilted upright by an ingenious spring-loaded Fig 4.16 In a sitting horse, the weight of the carwer gives 

mechanism (Fig 4.15). The work surface is drilled to srability. Spiay the legs so that the horse will not tip, 

accept various stops, dogs, and so on. especially when you lean backwards to view your work 

The height is not adjustable; at 35in (89cm), it is 
a compromise. It is probably too low for most carvers are strong enough - use a hardwood and wedged 

to work a relief flat down, but with the Veritas work- through-tenons, with the legs splayed. For small 

holder in place a round carving would be lifted to carvings, there should be little problem with such 

a comfortable working height. The manufacturers an arrangement. 

recommend sitting when the top is tilted for relief 
carving, an option I favour only when there is no TALL STANDS 

alternative. Nevertheless, if the bench is seen as a As with modelling stands, tall carving benches raise 
'work station', to be adapted to the work in hand, it is smaller pieces of work nearer to the eye (Fig 4.17). 
easy to bolt on false tops or other accessories to The working surface itself is usually small. A stand 

increase its scope and capacity. There is no such thing can be a useful addition to a larger bench in the work- 

as 'the perfect carver's bench', but this one tries hard. shop - perhaps even clamping to its surface. 

SITTING HORSES 
Standing is the best position to carve in, but for 
some people there may be a choice between sitting 
to carve, or not carving at all. A carving horse is an 
option here. The carver sits astride something similar 
to a saw-horse, part of which is designed to take a 
vice or clamp (Fig 4.16). The weight of the carver 
keeps everything stable, while padding and a backrest 
add to comfort. Make sure the timber and joints 

PEGBOARDS 
For carving panels, house signs and so on, a board like 
the one shown in Fig 4.18 can be clamped to the 
main bench. The l i n  (25mm) holes are set at 2-3in 
(50-75mm) intervals, rather like the Veritas bench 
shown earlier. Dowels are dropped into a few appro- 
priate holes and the work itself caught with wedges. 
Easily knocked apart and repositioned, it allows a 
carved panel to be shuffled around as required. 



P 
I 0 0 o o o q  

Central hole for 
carver's screw - 

- - 0 0 0 0  

i 

the need for clamps, which might get in the wc 

- - - P 

Fig 4.18 A pegboard with wedges for small panels avoids 

I 

I I 
Screw to waste 

- 
Fig 4.17 A tall bench& smaller cawings. Tools mmt  b 
laid on a separate su*e to one side, but the extra height 

I 
can make working a lot easier - I 
MEDIEVAL CARYING FRAMES 
Nowadays figures tend to be carved vertically, but in 
the past they seem to have been carved horizontally, frame are 

held in a frame between ends. Fixed with large 
carvers' screws, the work could be rotated to get at all 
parts conveniently. This is still the practice in some 
places, for example southern Germany. 

A suitable floor- or bench-standing framework, 
which is both adjustable and collapsible, is shown 
in Fig 4.19. Taken from a medieval etching, the 
principle of the design is simple and quite elegant. 
Etchings of the time show very large pieces of work 
held in this way, and it is an idea worth remembering 
- possibly as an adjustable way of carving turned Fig 4.19 Carving frames like this were wed in medieval 
work. Waste wood in the carving is allowed at each times to hold quite large and heavy carvings; the work can be 
end where it meets the frame to take the screws. rotated to albw access from all s&s 
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Without thls, small plugs may be needed when the 
screws are removed. 

CONSTRUCTION NOTES 

The sort of bench needed by a carver varies with the 
size and type of work, the size and type of the carver, 
and the size of the workshop. 

It is always best to make the bench to personal 
requirements, or at  least have one made to your spec- 
ifications. The possibilities described above are by 
no means exhaustive, but constructing any carving 
bench will need to begin with consideration of the 
following points: 

The height must be appropriate to the user. 

The worklng surface must be flat and of adequate 

slze for the Intended work. 

For strength, it is best to use mortise and tenon 

lomts, possibly with cross-bracing; 31n (75mm) 
square hardwood legs; and a 21n (50mm) thlck 
softwood top. 

For stabll~ty, cons~der weighting the base and 

perhaps anchomlg it to the floor. 

The edges,should project at least 2%-3m 

(65-75mm) at the front and sides to allow for 
secure clampmg. 

Drawers, shelves, etc. need to be located out of 

the way of clamps. Keep the ends of the bench 
free for working around, and fit a tool rack to 
the rear. 

BENCH DISCIPLINE 

The idea of 'discipline' has arisen in various partr of 
this book. Disciplines are working practices and 
habits that conn-ibute to a more satisfying experience 
of carving; they help the carving proceed towards the 
best possible result. Such practices also protect tools 
from damage, and yourself from accidents. With the 
proviso that those people who love chaos may care to 
skip the following list, here are some particularly good 
habits that are centred on the carving bench and are 
worth cultivating: 

AATERIALS &. E Q U I P M E N T  

Keep the working area uncluttered as far as 
possible 

This means bringmg fonward tools In immediate use 
and keeplng others out of the way, d not actually 
puttlng them away. Consciously arrange thmngs, rather 
than just letting them happen 

Hawe regular clearing-up sessions 

Clear up the bench between different stages of the 
carvmg, or at natural breaks such as the end of the day 
Keep a bench brush and pan handy to remove wood 
chips and shavlngs (Fig 4.20). 

Line u p  carving tools 

Arrange the carving tools neatly with their blades 
towards you - they are more easily d~st~nguished and 
are far less l~kely to have their edges damaged Putting 
gouges to one end, or bent tools to the other, also 
speeds their selection. 

Always pick up and put down carwing tools 
carehlly 

Beware of metal objects, such as clamp heads, agalnst 
whlch edges may knock. 

Attach work securely 

Make sure the work is properly and securely held 
to the workbench, leaving both hands free to use 

Fig 4.20 Keep a couple of weful brushes by the bench. a 
strffone for cleanzng cawings (actually an ex-horse brush); 
and a soft one for the bench (ex-walbaper brush, wzth or 
w~thout ha&) 
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the c m n g  tools. When moving or adjusting the and the more confidence that the ptece can be carved 
work, avo~d crashing it Into - or puttlng it on top of successfullp 
- rhe carvmg tools. 

INDEPENDENCE 
Never try to catch a falling gouge or chisel The means of holding the work should not damage tt. 

Thls may be an obvlous po~nt, but we are not jusr 
W ~ r h  the best will In the world, a tool may fall or get talking about forgettmg to pad a metal clamp - the 
knocked from the bench. If you have a concrete floor, holding dev~ce should not d~ccate or interfere with 
an old hessian-backed catpet, upslde down and In 

the design either. In effect, the dev~ce should remam 
front of the bench, may well save the edge -as well ~ndependent of the carving: enabl~ng it to happen 
as being easler on the feet. and workmg wtth the process, but tmposing as few 

Use the different parts of the bench 
appropriately 

The strongest parts of the bench are over the legs, 
towards the corners, so use these parts for heavy 
thumping. Keep the comers clear, as these are the 
areas that allow the greatest freedom of movement. 

INDIVIDUAL HOLDlNG 
DEVICES 

dictates on the design as possrble 

CONVENIENCE 
The means of holdimg a carving should not obstruct 
the act of carvrng itself. T h ~ s  can become unavoid- 
able - clamps, for example, can become awkwardly 
poslcioned and a hazard to tool edges. At thls point 
some adjustment may be necessary, or a d~fferent 
holdtng devlce may have to be used. The wood also 
needs to be placed so that you can work comfortably 
and wlthour stram. 

SAFETY 

FUNDAMENTAIS 
The carving bench IS the centre 

A carvmg must be held securely so that the carver 
need never worry about it coming looae, or sprmging 

- of rhe workshop - out, from the holdrng dev~ce, even under the jolts and 
where the carvtng actually happens. How the work pressures of cutting. 
is held to rhe ccarvtng bench is equally important. The work should remain perfectly still - it is the 
There are several criteria that an appropriate tools that move. If the wo~kpiece moves suddenly, 

1 holdu~g devtce must fulfil, let us conslder these m or unpred~ctably, and control is Iosr, not only can 
order of ~mportance. rhe carvrng and the carsing tools get damaged, 

but the carver may be hurt as well. Whatever 
EFFICIENCY che method of holding the work, check for safety 
Holdlng a woodcarv~ng in the right way at any glven before starting to carve, as well as at regular intervals 
time increases worklng efficiency. Tms is true to whlle working 
the extent that if a piece of work is going slowly or 
laboriously, holdmg the carving m a d&erent way Any holdrng device w~l l  have advantages and 
(or even jusc changmg position) may well get the disadvantages, makrng it surtable for some situations 

flow going again. and not for others. T ~ I S  is why a repertoire of methods 
and devices is necessaly. With~n the development of 

CONTROL a particular carvmng, several different approaches may 
You need to be able to get to any part of your work at be needed. 
will, even if this means adlusting the way the carving As with all carvlng tools and equipment, it 1s 

is held. The more adjusrabk a holdmg devlce, the besr to acquire r h i  as they are needed - or as you 
greater facil~ty you have, the more control you have, come to know what d~rect~on your carving IS takmng. 

0 1 
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A good vmce and a few G-clamps wtll be enough to 
start w ~ t h  if no spec~fic needs are obvrous. 

The following optlons are all well-establtshed 
methods for holding carving work. Although I have 
classified them as devices for holding panels and 
others for holdlng three-d~mensional forms, their uses 
wlll often overlap. 

Very large panels present therr own problems and may 
need a specla1 structure to hold them, but smaller 
work done on the bench can normally be contarned 
by the following dev~ces 

CLAMPS 
The principal clamp used by the carver is the 
G-clamp (also G-cramp or C-clamp). The term is 
used here to descr~be both the well-known clamp that 
looks llke a letter G, as well as the quick-actton ver- 
sion whlch slides on a bar, looking rather like a small 
sash clamp (Fmg 4.21). Sash clamps themselves are 
prtncrpally used for glutng up work, especially panels, 
but it is possmble to use them for holdtng the carved 
panels themsel~es. 

The words clamp and cramp are synonymous In 
this context, deritlng from the Old Htgh German 
krampf, meaning 'bent' - a clamp or cramp bemg a 
metal bar bent at both ends. From the same root 
comes the sense of a m p  as a vtolent contraction of 
the muscles, and the word crtmp. 

G-clamps come in slzes that mcrease by 2in 
(50mm) mcrements: 6m (150mm), 81n (200mm), 
lOln (250mm) and so on. Thts measurement 1s the 

Fig 4.21 Qwck-acnon (left) and conventional (right) 
screw G-chmps The one at top left wcth the rwlvel handle is 
pamcularIy good 

maximum open span; remember to allow for 
the bench-top thickness. The most useful sizes of 
clamp to start wlth are probably the 8m(200mm) and 
loin (250mm). 

Clamps work from the front edge of the bench; 
usually the pad or foot is uppermost and the trghten- 
mng bar, or fly, beneath. A plece of waste wood is 
placed between the metal pad and the work to srop 
bruising or other damage. Make up a few special pack- 
ing pteces from cork-lined plywood, and keep them 
by the bench and always ready to hand. 

The part of the clamp above the bench can get in 
the way of workmng and be a danger to cutttng edges. 
One way round thts 1s to use clamps in conlunct~on 
wtth ‘bridges' of scrap wood to exert pressure on the 
panel (Fig 4.22). A vartant of t h ~ s  rechnique is shown 
m Frg 4.23~. 

Fig 4.22 The metal body 
of a G-clamp can be kept 
out of the way by a using a 
bndge of hardwood 



Fig 4.23 Conch bolts 
w ~ t h  wooden bndges, and 
screw clam@ are cheap 
ways of houzng panels 

H O L D I N G  DEVICE'? 

Heat, flatten and 
bend end of bolt 

Coach bolt 

a b 

I - 

A screw clamp, a variation on the carver's screw 
(see pages 88-90), can be made from a bolt, the head 
of which is removed and the end flattened and bent 
(Fig 4.23b). Ideally, wings can be welded to the nut to 

ake a fly which can be tightened by hand. 
~~ 

G-clamps will hold work in the round as well. 
this case, waste wood is left on the bottom of the 

carving, in which recesses are cut to take the clamp 
pad (Fig 4.24). Slope the recesses downwards into the 
wood to get a good purchase. The work is held 
towards the end of the bench so that it can be 

mped from two sides. 

LDFASTS 
e original holdfast was an L-shaped dog of metal 

thumped through a hole in the bench, which gripped 
the work by dint of friction (Fig 4.25a). Later models, 
still available in two sizes, have a screw thread which 
exerts considerable leverage (Fig 4.25b). They grip I 

Fig 4.24 Cuttzng slots into the waste part of a cawmg 
enables it to be gnpped by G-clamps to the corner of a 

bench, ower the lq 

Fig 4.25 The orignal 
holdfast (a), probably 
derivingfiom a bench dog 
(see Fig 4.28), was 
jammed into position and 
relied on fiction inside the 
bench hok. More recent 
versions (b) can be 
adjusted and released mme 
easily because of the screw 
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very well and are as effective as a G-clamp, but work Like G-clamps, holdfasts need some padding beneath 
from the back of the bench to hold the  ane el. These their foot, and can project awkwardly where you want 
two forms of bench clamp complement each other. to work. A bridge of wood used with the holdfast can 

A holdfast needs an appropriately sized hole in the also help here. 
bench surface and can only reach a fixed radius from 
this hole (Fig 4.26). It is best not to bore large num- DOGS, SNIBS AND FENCES 
bers of holes in the bench top in the hope of using These ways of holding a carving use the working 
holdfasts, but to start with a hole at each end of the surface of the bench directly, and will mark it. 
bench and one in the middle, boring other holes only Dogs are metal staples, hammered across the 
as they are needed. bench top and the workpiece (Fig 4.28). They arenot 

Some holdfasts come with metal collars which fit particularly versatile, as the work is fixed immovably 
into the bench top to reinforce the holes. As these - although this might be entirely appropriate. If the 
collars themselves can cause damage to the carving wood does not need to be moved during the carving, 
tools, sink them below the surface a little and keep then screwing or nailing it down through a waste part 
them covered with a thin plywood or perspex disc is also a very simple and quick approach. 
when not in use (Fig 4.27). - 

I 

--- 

Bench surface 

urfrwn while limited, demonstrate that the me Fig 4.26 The bench hokffast reaches thro 
1s hole 

Fig 4.27 Derails of the 

holdfast hole m the bench 
with collar and cover plat, 
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Wbs, mmetimes dsa w11ed dsgs or butrana, are 
d e n  pieces screwed to rbe baa~h t a ~  and project- 
irtg war thr dge oF&e p a d  ta bold a IF% 4.291. 
T&V need to he w ~ m d  to diusr tke wrk* 
bur mresent a i*lick, makeshift way of kelding a 
caw&& Even a whec with a screw &mu& 'It mfi 
b e d  at times. 
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hen& (Fe 4-30). 

PAPERAND GLUE 
This is an okd m&od for hp%ng &hi panels - ones 
&at are ma thin, or have nar amgb F-, for 
co~veational cramping. A typical oeample mi& 
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Wedqes , - 1 1 

Cawed  ane el 
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k paterae or swags which are fretted out first and 
then applied to a fireplace surround. Bear in mind the 
pojsibility of designing strengthening ties or other 
aaste pieces to be cut away at the last moment. 

The idea is to glue the more fragile piece of wood 
m be carved to a larger piece that can be clamped or 
h e d  to the bench. A piece of newspaper or brown 
magping paper is sandwiched in the join. A spatula, 
decorator's filling knife or other thin knife will easily 
*ide the paper and separate the joint afterwards, but 
the joint is strong enough to hold the piece as it is 

king carved (Fig 4.31). Woodturners use this 
method to hold work taking considerable stress. I 

Eg 431 A spatula releases a f 
nwrPaper to which jt i.r $ued 

_ the 

Ehsh the lower piece of wood with white PVA 
(potyvinyl acetate) glue &at has been thinned a little 
wrh water. Lay on the pper, making sure that it is 

soaked in the glue. Brush glue unto the back of the 
carving waod and clamp the whole together. Make 
sure the glue is dry before starting work. 

After sIttting the jam, any paper left on the 
reverse of the carving can be scraped off, soaked off, 
sanded off (by tubbing the carving on sandpaper 
smck to a flat board) or just left to disappear when ck 
piece is glued im its final position. 

HOLDING WORK IN THE 
ROUND 

.V ICES 
The common woodworking vice ((Fig 4.32) is a useful, 
if limited, addidon to the carving bench. Vices with 

Fig 4.32 A sm&d woodworhw vice fitd u~th woodera 
jaw limn@ 

quick-release action are the most useful;- The term 
vice, referring to jaws that open and cl&e by peans of 
a screw; first @pears m the sixteenrh centmy. The 
word itself comes from the Latin mtis, meaning 'a 
vme', or mare exactly the stem with wlnding tendrils. 

Exactly where the vice 1s fitted to the bench is a 
personal decis~an, hut it IS usual to have it more 
towards m e  side than the centre. Fig 4.33 shorn a 
way of fitting such a vlce to the bench so thar no 
metal pam are exposed. 

There is a fixed and a movrng part to the vice; you 
will find a pin &at, when removed, disengages the 
two. The fixed part is then easier to fit to the bench, 
housmg its face flush w ~ t h  the bench edge, but a little 
below the surface wood. The underside of the blee 
WIU need packing to set the vice m i ts  final bolted 
pmition. Make sure tfie face is at a dead nght angle to 
the bench top. The underfiame of the bench will 
need cutting to take the movmg section of the vice - 
remove anly €he minimum amount of wood. Sink any 
fixing (coach) bolts below the bench surface and fill 
to h~de  the med .  Pad the jaws ro p ~ v e n t  them bruis- 
mg whatever they are holdmg. 

When usrng the vice, a sp~got or waste shoulder 
may be left on the workpiece; or the carving can be 
batred (or sctewed) to another block of wood which 
is then held in the jaws of the vice. Other holding 

- 
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Eis 4.33 Cross secnon 
Ehroblgh a crne~ser 's  &, 
showing how alI dte 
metalwak dlat might 
damage the tools or the 

caimngs is hidden or 
w 

Wood packing 

Bolt ends sunk and covered 

+ Wooden 
jaw lining 

+ 

devices can also be grtpped by the vice - for example, 
a block of wood to wh~ch a swrvel-ball system is fixed. 
Because the vice is stationary, the possibllittes fm 
repositioning or adjusting work are lim~ted. 

Engmneers' vlces are an alternative, although, 
srttmg on the bench surface as they do, the jaws are 
h~gher than those of the woodworking vtce. I t  is 
therefore easy to knock tool edges against their metal 
bodies. Engineers' vlces that sw~vel are the most use- 
ful; these can be qurte small, and fitted to the bench 
for a particular job. Agam, the jaws need padding 

WOODCARVERS' CHOPS 
Chops 1s the name grven to a partrcular type at 
wooden vice, like a pair of jaws, that slts on the bench 
surface (Fig 4.34). The vice is fixed by m m s  of a bolr 
passing through the bench top to a butterfly nut 
underneath (Fig 4.35). When t h ~ s  bolt is loosened, 
the chops can be rotated to repositton the work, or 
r t  can be completely removed. The best chops are 
made of ash with learher- and cork-lrned jaws and 
brass runners. Because the apparatus is made of wood, 
carvrng tools are safe from damage 

bolts 

Frtnng carvers' chops involves borrng only one 
hole, but several may be arranged for drfferent 
workmg positions on the bench. The jaws open 
towards the back, and the whole devlce can be 
moved horizontally. T h s e  movements, together with 
the rotatron of the vlce, can push tools and equrp- 
ment around the bench top d care is not taken 
The vice also sits rather hrgh on the bench, like an 

I engmneer's v m .  
I 

Vice li 

Fig 4.34 Carvers' chops, wrth rts attachmg bolt. It IS the 
back jaw whrch opens, sMzng wcth the brass plate m a groove 
rn the base. The jaws need rel~ningnow and then wcth cork 
andlor kather 

- -4.35 The hokhng bolt passes b u g h  a square hok m 
t k  base of the chops, then along an internal rebate The mce 
can be slid forwards and backwards as well as rotated 
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Fig 4.36 Some basic 

construction derails of the 

woodcaruers' chops 

I Ke~laceable leather or cork ilnlncls to laws I 
y linch 1 Ocm 

Scale 
I 

C Rear jaws open 

1111,\1:-- - -- 

bench 
Side screw 
view with 

threaded Steel fence strengthens I - z I  " l \ l l l ~ \ ~ l k  
groove 1:W- 0 

0 1 D @ 

- ---- .- - -- - 
- ~ ~ - -  - - - - - - - -  , I  - - . - - - - ~-<-- ' 

I I 
Groove Brass piate for rear jaws 

w ~ t h  lip to si~de in 
groove 

View from 
beneath 

1%1n (32mm) slot for head of square-end bench bolt to pass through 

Carvers' chops are cerralnly very useful means of 
holding some work an  some occasions. For someone 
who has nor used them before, it is probably best to 
see a set in action - perhaps even rryrng them out - 
m the first place, as they do not suit everyone. 

Qualrty woodcarvers' chops with an overall length 
of 181n (450mm) are avalable from Alec Xranti Ltd, 
who have been m&mg or supplying them for genera- 
tions. Any other size will have to be custom-made, 
and a scale workrng plan rs shown in Figs 4.36 and 
4.37. The dovetall jomnts and metal side cheeks glve 
strength. Use ash for the woodwork, and a square- 
threaded screw 

WOODCARVERS' SCREWS 
These are a very elegant way of holhng some types of 
work (Fig 4.38). The tapered part of the screw 1s 
wound into a pre-dr~lled hole in the base or back of 
the carving, and t~ghtened uslng the square hole In 

the fly as a spanner (Fig 4.39). The rest ot the screw 
1s then passed &rough a hole 1n the bench, when the 
fly is tightened underneath, the work is gr~pped. 
Loosen the fly, and the work can be rotated. 

As the main thread of the woodcarver's screw is 
normally a strong, square type, a lot of pressure can be 
exerted by tightening the fly (F~gs 4.40 and 4.41). 
There is a tendency for the screw to loosen in the 
carvmg, so it wlll need retightening period~cally. 
Be careful not to overrighten it. 

I f  the screw 1s msexted Into a carvmg w ~ t h  the 
grain runnlng vertically, the screw will tend to cut 
the fibres rather than wrapplng round them as a 
would if the gram was running across the thread. 
Screwing anything Into end gram IS the weakest fix- 
mng: and into cross gram the strongest fixing. To help 
support the screw when tt is Inserted lnto the base 
end grain of a caw& a hole may first be bored a lit- 
tle way lnto the work, equal to the &meter of the 
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Fig 4.40 The wprlang em? of carver3 hurws drffer rn 
taper and thread accordrng to what the manufacturer thcnh 

Fig 4.38 A colkckon of  carwers' screws Top mll and wru sue  the best g n p  
h e  Stubcn screws; Marbles screw: washers (not supplred - 
unth these models) Centre. custom-made long carver? 
m e w .  Below. V e n m  screw, large and small h m t e r  
mews,  large sqwlre washer 

Fig 4.41 The Ventas screw (right) f ts the wmkpiece 
wtth a taper of &out 5", the o h  M a q k s  model about 35" 

Fig 4.39 A s q m e  hole in the fly engages a sptgot on the The dtfference in the amount of grip they can get on the 
end of the screw zn or& to righten t t  mto the workpzece wood is obwwus 
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parallel thread. A drop of wood glue to the end point 
of the screw helps to bind the wood fibres together 
and give a surer grip. Sometimes two screws are used, 
although then the workpiece cannot be rotated. 

Instead of holding the carving to a horizontal 
bench, the woodcarver's screw can be used to fix the 
work to a thick plank, angled or vertically placed, and 
perhaps held in the bench vice (Figs 4.42 and 4.43). 
This arrangement is especially suitable for pieces 
intended for wall mounting. 

One drawback carver's screws have - as do 
expanding bolts, coach screws and similar holding 
devices - is the resulting hole in the back or base of 
the carving. This may or may not be acceptable. It is 
sometimes possible to design around the hole - for 
example by allowing waste wood in the prelimindry 
stages - or to conceal it by using a mounting base or 
a neat plug. 

Carver's screws come in various sizes, some of the 
larger ones being made in continental Europe. 

SWIVEL-BALL SYSTEMS 
Most of the holding devices mentioned so far have 
limitations to their lnovement and the adjustability 

Fig 4.43 A screw post, or board, held m a vlce allows 
work to be held verncally 

the work they hold - at best, two-dimensional 
?ositioning is possible. Fixing the carving to a ball 
lich can rotate, swivel and be locked, moves the. 

11 holding ability into three dimensions. There are sev- 
eral such clamps on the market, some crudely' 

, : ,  1 mechanical -but still very effective- and some b.md; 
, , , T f R Q  on hydraulic systems with amazing locking abili* 

2 l\llll~pp- 
These swivel-ball holding devices are becom'ing, 

increasingly popular, and this is not surprising 

L ii!!!,~ I because they represent in many ways the carver's 
dream come true: the work can be rotated in any 
direction and locked horizontally or at an angle. They. 
are wolth serious consideration and investigation. 

The Spencer Franklin Hydraclamp, which has 

Bench top been well established and proven over many years, is 
I a hvdraulic svstem in which a  late is attached to a .  

Fig 4.42 A carveri screw holdxng work through a vert~cal 

I s p ~ k t  extending from the ball: ?he plate has many 
slots and holes, allowrng a range of adaptat~ons (Flg 
4 44). The carving can be fixed directly to the plate 

post; the screw wzll also wotk well xn conjuncnon wxth the using bolts or screws; or an  attachment for a wood- 
tilting surfaces mentxoned earl~er working vice can be improvised; or the spigot can be 
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Fig 4.44 Two different sizes of the Spencer Franklin 
Hydraclamp. The top plate has slats to rake bolts into the 
base of the carving. It is also possible to fit a vice on wp 

modified to meet a carver's individual needs 

Although a little ingenuity may be required, the carv- 
~ng ,  once fitted, can be positioned so that any part 
can be got at easlly. The work can be locked and 
moved safely. The clamp itself may be bolted dlrectly 
to the carving bench, mounted to a block of wood 
clamped to the bench top, or held in a vlce. 

The Hydraclamp 1400, for example, wdl support 
lOOlb (45kg), held at 45" and 12111 (300mm) away 
from the centre of the ball, and there are larger and 
smaller verslons available In fact this tremendous 
holding ability creates a particular problem the 
strength and welght of the bench may not be up to 
tak~ng the welght of the carving, undel what can 
become cond~t~ons of cons~derable leverage, and may 

'walk' A free-standmg, floor-mounted metal stan- 
chion or stand is one answer. 

The Veritas Carver's Vice is a well-made example 
of a genre of small bench-top holding devices (Fig 
4.45). Work is screwed from below to the faceplate 

and, when the faceplate is rotated or tilted, a wide 
range of carving positions is made possible. 

The Stretton Carver's Clamp is designed to be 
held in a carpenter's vice (Fig 4.46). The faceplate is 
mounted on a ball which swivels and tilts as the span- 
ner (which remains loosely in place) undoes the 

clamping nut. . 
The Koch clamping system has a vice to hold the 

work, rarher than a faceplate; it locks mechanically 
and is adjustable, but not quite to the same extent 
(Fig 4.47). Bench-mounted, the angled metal bracket 

Fig 4.45 The Venias Carver's Vice, wrh its mounting 
bolt This one is f i  tted with the large, of the two avmlable 
mounhng plates 

from bench to ball makes it feel lighter. and springier 
than the other types. The carving will vibrate and 
bounce when struck even lightly with a mallet. 

As all these metal swivel-ball systems fit to the 
bench top, they do pose a danger to the tool edges. 
Using a bench vice to hold them keeps their metal 
bodies out of the way, lowers the working height and 
makes them easily removabie. 

Fig 4.46 The Stretton Carver's Clamp, with its integral 
spanner for djushnent 
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Fig 4.47 The Koch clamp~ngsystem, wrth extension bars 
to d e  smull relef panels 

HOLDING TURNED WORK 

The application of carving disciplines to woodtuming 
has a long history - you only have to look at such fur- 
niture as four-poster beds for an example. Thls sort of 
work would have been undertaken by two separate 
tradesmen: a rurner and a carver. Today, however, 
many turners w~ll  have a go at carvlng the11 own work 
and vlce versa 

Essentially, no turning is of a more compl~cated 
ahape than can be found m carvmg; and most of the 
problems with holding turned work are the same as 
those for carved work. 

Spindle turnings are often best left on the lathe - 
lock~ng the mandrel, or using an indexlng plate, to 
adjust the posltion of the work. Arrange a board, with 
a fence around it, under the turning and on the bed 
of the lathe. This will act as a bench, and the carving 
tools can be placed on it normally. Wlth del~cate 
spindles, extend a wooden supporting trough from the 
roolrest or saddle -such spindles can be quite flex~ble, 
if not fragile. The work may need reversxng to get at 
the other side, or to work w ~ t h  the grain. 

Faceplate work may, again, be best left on what- 
ever dev~ce was used to hold it for turning - though 
not necessarily on the lathe - and many of the hold- 
ing methods described above can be used 

A bowl may be grlpped between two bars of 
wood, bolted across, far lettermg purposes (Flg 4 48). 
If the edge is not strong, gr~p it in a similar way but 
usmg a packing block to the centre. This arrange- 
ment can then be clamped to the bench surface or 
held in a sw~vel-ball clamp. Many other ways of hold- 
Ing tumed work for carvlng are described in my 
Carmng on Tumtng 

Carving should be done before any sanding, 
to prevent the grit damag~ng the keen edges of the 
carving tools. 

This chapter cannot hope to cover all the 
ingenious ways that carvers tind to hold the~r  
work. And that really is the crux of the 
matter: ingenuity, adaptabll~ty and fgres~ghc 
are often needed, unless only a3ih1ted range 
of predictable work is undertaken. 

Although hold~ng a particular piece of work 
efficiently, conveniently, safely and securely 
may be a problem, there will always be some 
way to achieve t t  - found from wlthin a 
repertoue of techn~ques. Part of the challenge 
and joy of carvlng comes from successfully 
find~ng a creatlve response to these sorts of 
problems. 

Fig 4.48 A srnple way of holdrng a bowl zn orkr to car@ 
lettering on the nm 



THE WOKPLACE 

I 
To adv~se on what makes a su~table and pleasant 
worklng environment for carvlng 

I To encourage, in newcomers, the right balance 
between tools and carvlng 

I To look at safety m the workplace 

The rgpe of wad~lace needed hy a carver varips witfr A workplace must feel safe, secute, comfortable and 
tb hature of the ciuving wmk. Srnall and intricate atnactiue to the userli supporting rhe mental statas 
netsuke, for exmnpSe, a n  be emed with a my on the that will expres rhamselves in rheir work, Ir is reallr 
m e &  lap, sittmg in an armahiir. Huge 1% sculp. worth the t~oubk to make F u r  own workplace as 
tuxes, al: the other extreme, m y  need a block and 
cackle to handle them- 1x1 these cases the wodqlace is 
adapt& to the mwhg nark, 

On the other ha id  inany carvers have to frt 
the carving m h e  workpiace. Tney work on kitchen 
&as, on benches atraehed ro garage walk and in 
gar& sheds. Same axe lucky* but most do nos 
b y e  purpose-built worhhops and the avgilablespaoe 
dicates tbe sue sf m k  that mn be undertaken 
[Fig 

If the $I= of the workplace is one fa%tw Mu&nc- 
in$ the r g p  of camtag eork, wkdxer tke wutkp1a.m 
is l a g ~  or small, purpse-built om irnprwiw4 the= 
are other physical q u h r n e m  th* matter. %me 
bnnph'p$ical factw a h  treed t~ be csnside~d. 
d carver needs to feel c~mfartahle and at ewee, 

even ' ~ t  home', 1n fhe mrkplace- Thisi applie as 
mu& to thm whme c a ~ ~ e  o ~ l y  an hour or nwo a 

I 
week s to rhase wha apend mare of .their wakhg Fig 5.T D@fp rhe siz of this bouk, i t  d0t.s not t&e m t k  
hours &side a workshop than they do outsrde it, to d a  a wwdcwer hppy 
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supportive as possible (Fig 5 .2 ) ,  rather than try to 
work in a makeshift environment that is continually 
unsatisfying or annoying . 

I would like to include a plea for spiders and the 
like, who love to dwell among wood and behind 
benches. They are completely harmless (unless you 
live in Sydney or somewhere similar) and are only 
being what they are. Carving can be an isolated 
occupation and these creatures are always there ro 
talk to - you only need to worry when they answer 
back! So, please treat them kindly and allow them 
to share your space. 

FEATURES OF A 
WORKPLACE 

The following thoughts concern some of the physlcal 
quahtles whlch help to make the workplace function 
well and support the carving process. One other use- 
ful faclhty to the workplace is runnrng water. 

POSITION OF THE BENCH 

See the workbench, whatever its shape or sue, as the 
hub of all your carving actlvtty. It is here, after all, - 
that the actual carving takes place. Glve your bench 
prime consideration and fit, arrange or orlentate 
everythtng else around tt - and not lust around the 
tea-making facrlrtles. 

The floor must be sohd enough for thebench to stand 
firmly on it. A bench will 'walk' on  a springy wooden 
floor, especrally when a degree of force is used. 
Concrete floors, on  the other hand, are hard and cold 
on the feet, and can damage any tools that happen to 
fall from the bench 

A wooden floor lald over a concrete one is an 
ideal compromise: firm but friendly. Alternatively 
duckboards, or a sectton of chipboard, or a reversed 
plece of hessian-backed carpet l a ~ d  on the concrete 
in front of the bench will make standlng to your work 
a lot more comfortable. 

The bench cannot properly be arranged w~thout care- 
ful consideration of the lighting. Carving or sculpture 
1s essenttally about hght and shadow. The qual~ty of 
the workplace lightrng affects the carving and the 
final result enormously. Complete all-round hghtlng 
wlll ~ roduce  no  shadows, and it becomes difficult to 

Fig 5.2 This comer of a well-or~anlzed workshop shows a see what IS happening to the carving. 
small carvrg bench wrth an adjutable s tand  on top, and Ideally the workplace l~ghtlng should reproduce 
wall-mounted storage fur clamps and  the? took Even qurte that in wh~ch  the fin~shed carvrng wlll reslde To pro- 
a small space can  be pleasant to work in, prov~ded rt rs duce a worklng pattern of llght and shadow, a variety 
caefuily planned of adjustable sources 1s needed Many workplaces 
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have angle fixed windows to wh~ch the carvlng must 
be continually orientated; this can be entirely sat=- 
factory. Rayl~ght is considered by most to be by far the 
best light to work in, and workplaces that have no 
windows at all and depend entirely on arrificial llght 
are at a disadvantage. 

There are some options to Increase the quality and 
flexibility of the I~ghtmg. The best ~lluminarion is like 
that used for photograph~ng objects: a main source 
of Iight (from above or ro the xde) and secondary 
l~ghts 'fiilmng m' from right angles to the first. But the 
important thlng is to control what is going on. 

NATURAL LIGHTING 
Belng able to adlust the amount of sunlrght wrth 
venetlan or roller blinds IS a good start. The most uAe- 
ful light for carvrng comes in the lower half of a tall 
window, so blocking off the top half is an advantage. 
This is not the same as an overhead skylight or trans- 
parent panel in the mlddle of the room, which g~ves 
a good llghr for three-d~menslonal work. 

Northern lrght tn Br~taln IS the most constant and 
mild, whereas southem windows give the maxlmum 
but most varlable quality af hght. Of the two, north- 
em light 1s preferable. 

Painttng the walls and ceilings of the workplace 
bnghr whrte will increase the amount of ambient 
hght jFlg 5.3); as will the large acrylo-plastlc mlrrors 
which are available -throwing l~ght back from dingy 
corners of a room. 

ARTIFICIAL LIGHTING 
Normal light bulbs give a yellow rtnge whlch affects 
the colours of the wood, but need not be a problem 
if you are considering only the relatlve light and shad- 
ow of a form Fluorescent tubes are harder on the 
eyes, glve harsher shadows, and ~n general are a b ~ t  
insensitive. Daylight tubes and bulbs are better. 

Adjustable angle lamps In varlous places greatly 
help rn conttoll~ng the Lght ddlrectton ( F I ~  5.4). They 
can be turned on or off, swung here or there, closer to 
or further away from the work, thus allowrng changes 
to be made quickly. 

TOOL AND EQUIPMENT 
STORAGE 

Some carvers like to work in chaos wrth tools 
scattered everywhere. Bur ~f you are not like this, 
then it's a case of the old adage 'a for everything 
and everything in its place', a5 far gs.is practicable. 

F? 5.3 Whm-painted walls make the most of the 11ght 

comrng through dirr  wind^ 
Fig 5.4 An adjustabie hmp on a strong tubular .frame 

allows light to be targeted on this sharpening area 
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Use shelves, cupboards, hooks and so on (Figs 5.5 
and 5.6). 

It is helpful to divide tools and equipment into 

two categories: 

those which are stored for a long length of time 

those which are used often and only put away in 

the short term. 

Keep the most frequently used tools nearer the work 
area - that is, in, on or by the bench. Relegate the 
others to less useful areas of the workplace. 

Do pay attention to the security of the workshop; Fig 5.6 Aational storage can be built into the workbench 
replacing tools is both expensive and inconvenient. or shaqeninx bench itself 

HEATING weeded out early on. This habit may be due to sto- 
icism or meanness. However, having a warm enough 

It is said that carvers, in the main, are a long-lived workplace does make a lot of difference to the well- 

lor. This may be because they have a habit of being of the carver. 

working in cold workshops and - in Darwinian Temperature often goes with humidity: too hot an 

manner - the weaker members of the species are environment makes work hard and'slGggish; too cold, 
and the hands feel lumpy and insensitive. Too dry an 
atmosphere can lead to wood splitting; too moist, and 
rust and mould thrive. A balance needs to be found 
within these variations. 

First of all you need to look at  the workshop itseli: 

Check over the insulation: perhaps consider 

double-glazing the windows and soft-boarding 
(or fibre-boarding) the walls. Look for draughts. 

A wooden floor is much warmer than a concrete 
one. If you place a wooden floor over concrete, 
insulate the space between. 

Heating a workshop that is divided into smaller I 
areas of use is more manageable. I 

Much less heat is needed to heat a workshop where 
these poinw have been applied. 

Wood-burning stoves have always been popular, 
if a little hazardous. Do check any insurance policy 
you have, as many insurers will not allow any naked 
flame - such as in these stoves, or in bottled-gas fires 
- in the workplace. 

Fig 5.5 Open racla, situated near the workbench, are ideal Remember that paraffin (kerosene) and bottled- 
for took infrequent use. gas fires give off both fumes and water vapour - in 

96 

I 
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fact, when one gallon of paraffin is burnt it produces 
one gallon of water vapour. Both types of fire need 
good ventilation; if they can be used in an indirect 
form of heating - ducting the fumes externally - so 
much the better. 

Electric heating is probably the cheapest form to 
install, if not the cheapest to run. Both installation 
and running costs need to be considered when work- 
ing out overheads. Electric convector heaters with 
thermostats, and infra-red heaters, work well, as do 
night-storage heaters on cheap electricity. 

WOOD STORAGE 

I t  is worth thinking about where and how wood is to 
be stored when setting up a workplace initially. will 
it be kept in the workshop or separately? How soon 
will the wood be needed? How much space is avail- 
able? Are racks necessary? Can the wood be got at  
easily? Is there woodworin in the place? Where is the 
source of heating to be, and where will you be wanting 
to move or work? 

Keep wood dry and aired, and stored in such a way 
thar you can see exactly what you have. 

Although some carvers thrive on chaos, it does have 
its drawbacks for most of us: tools get lost, damaged or 
broken; dirt gets onto carvings, etc. Carving is a dis- 
ciplined craft and generally keeping the workshop 
tidy and clean is good practice. 

Having found places for tools, it is a matter of 
putting them away when not in use. The best habit is 
one of 'policing the area' - for example, if you are 
crossing the workshop anyway, take something with 
you that can be put away. This saves on intensive 
clearing-up sessioris. 

An 'industrial' vacuum cleaner is a definite asset 
in a workshop for clearing up. A bench brush and soft 
floor brush are useful, but tend to raise the dust. Wood 
chips and shavings from carving are fairly large and 
easily cleared up; dust, on the other hand, floats 
around in the air for a long time. Routing or power- 
sanding in a small workshop can soon cover every 
surface in fine dust. 

It is a good idea to keep carvings covered between 
working sessions. 

BEGINNER'S SYNDROME 

This book is mainly about the tools and equipment 
used for carving; notes about woodcarving itself are 
only made as they apply in context. There is, how- 
ever, a real danger for newcomers to carving, one that 
may be reinforced by the nature of this book, and 
which needs to be considered. 

Someone coming new to carving will buy their 
carving tools, sharpen them, build up a bench, set 
up a workplace, hunt around for wood, read 
many books ... all of which can be very exciting, 
interesting, and enjoyable - and make them feel as 
if they are getting somewhere. But none of th'is is 
actually curvinz. - - 

These activities are very important and conuibute 
to the carving process, but there are many would-be 
carvers who actually never get round to carving, or 
carve very little, because they spend all their time 
and effort on the coals, equipment and other para- 
phernalia. If only they had thts clamp, or those tools, 
a better place to work, a nicer bench or whatever - 
then they could get on with it. But it never seems 
to happen, or rarely. A student carves in a class for 
a couple of hours a week and is always planning 
to carve at home, but years later they have never 
managed to get the cond~t~ons right. Thls state of 
affairs is common enough to need discussing. 

One of the main reasons for this 'beginner's syn- 
drome' is that carving itself is very demanding and 
challenging, especially when you are beginning. 
There is a lot to  learn and initial efforts can be disap 
poinLing. TIirre is also Lhe well-known 'blank canvas' 
problem, which can faze even experienced carvers. 
Tools and equipment are much less threatening and a 
ready diversion. They represent a definite, and under- 
standable, siren-call to the unwary beginner. The 
solution involves a sort of mapping of yourself to the 
bench - in a friendly way. 

The first thing is to notice the prevarication. 
If you recognize the condition I have described, 
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in whole or part, you have to ask yourself whether you 
really want to carve. If you do, then the following 
approach may get things moving: 

Having acknowledged and accepted where you 

are, strongly try to visualize yourself carving. 

Decide what sort of carving is within your grasp 

and what you are really capable of. It does not 
matter whether this is just a few decorative 
strokes to the surface of a chopping board. Assess 
what is the 'bottom line' of your vision, what you 
could actually achieve as a project. Beginners 
often set their sights too high. 

Decide that for the moment you have enough 

tools; that you will just finish this one simple , 
project and not concern yourself with others 
right now. Decide to enjoy the carving, no matter 

how 'good' or 'bad' the end result. 'Practice 
makes perfect' and you are starting to practice. 

Allocate an amount of time within which to start 

the carving - write this down - and a period of 
time to finish it. 

Start the carving. If you do not manage to start 

and finish within the time frames, then you must 
try to understand the reasons. 

Enjoy the carving and the result; carving at any 

level is no mean achievement. Assess your 
carving - not by comparing it with other carvers, 
but by deciding what you might have done to 
make it better, a happier result for yourself. 
Consider keeping a journal for these thoughts 
and others related to your carving. 

Try and make bench time a regular pattern 

or habit. 

Decide on a second project. See how much 

carvlng you can do before buy~ng any new tools, 
working out your needs froin actually carvlng 

before buying them. 

The attitude to establish in your heart and mind is 
that you are a carver - no matter at what level (Figs 
5.7-5.9). Which means that you carve- by defininition 

n o r  collect tools. 

Fig 5.7 St Michael, southern Germany, about 1490. 
The great conf*ence the unknown carter has in his ability 

to w e  his tools h a  given rise to this mixture of eayy posture 
and tense lines. Even such a master must have started 
somewhere, as a beginner 

SAFETY IN THE 
WORKPLACE 

Good advice about safety in the workplace is to stand 
a t  the entrance with a notepad and challenge yourself 

to think of all the ways you could be hurt in the space 
in front of you, once you start using it, the tools and 
the equipment. 

The following specific notes should be read 
together with the other safety notes in this book. 
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T H E  WORKPLACE 

Fig 5.8 Detazl of Fzg5 7. Tool cuts are wisibk all oaer 
m the precrsion of the mouth and the eyes as well as the ha~r 
and armour Certaznly there must be namral talent, but 
carvmg U. aka the result of hard work and constantly seekzng 
to improw W e ,  too, must put steel to wood if  we want to 
make headway in the craft 

Bag up and remove dust and debns regularly - 
especially rags that are used for finishing - all of 
these are fire hazards. 

Install a smoke alann and extingu~sher. 

There are notes on safety practices in the 1nuo- 
ductory pages of thts book, as well as interspersed 
where appropriate throughout the text. Desp~te care, 
acc~dents are always poss~ble - mostly unpredictable 
and sudden A fully equipped first-a~d box should be 
present in every workplace. 

Carving is a solltaxy occupation, and therefore 
carvers may well be on then own when an accl- 
dent happens. The first-aid box should be readily 
accessible. 

The most common accident is a clean cut to the 
hand or finger from the razor-sharp cammg tools. 
These nicks are more annoymg for' gkttlng blood 
on the carvmng - sweat and tears are enough - than 
for the personal mlury. But remember that you may 
have to deal wlth th~s, or a larger cut, dexterously, 
uslng only one hand. Do be aware of this, and make 
sure that you can get at, and open, things easlly - as 
well as knowing how to use them. 

Carvers should always be up to date on the11 
tetanus jabs. 

Some useful items to ~nclude m the first-a~d 
box are: 

plaster strips, steril~zed strips and indlvldual 
Fig 5.9 Uetn~l of Fig 5.7. I t  is easy to averlook the effort plasters 
that is requred, the deep and deft use of tools that hwe 

llnt and cotton wool 
liberated t h ~ .  M, so loose and relared, fiom a sohd block 
of wood Rather than be mhmidated by such work, we can crspe and cotton bandages tn assorted s~zes 
be mspired and challenged to do better 

SciSsoIS 

antiseptic Make sure that where you walk u free from the 
danger of sharp edges and comers, things to needle for removing splmters 
bump Into and wlres to trtp over. See that you 
can easily and safely work around your bench. eye-bath and wash 

All electr~c wires should be installed, earthed and Always replace items In the first-aid box as soon as 
protected properly, and replaced as soon as they they are used and keep it stocked. When you want an 
show signs of wear. Item, you want it straight away. 



To describe what carvers di to know about the n a t u r e d  wood, 
7nd to advik on the selec~6iip seasoning and care of w d  

To discuss why surface h i shes  are needed, and to describe some 
,imple, reliable and effective h i shes  which can be used on a wid1 

of carvings 

., ~ , < e  advice on planning and designing your work. 

To instil the confidence you need to make a start on this absorbing 

md rewarding craft 

ers need to k m y  about the nature of wood 

woodcarving is the result of three things: the tools, the materials and the design. 

is like a three-legged stool: each part is vital to the whole. Thus knowing 
)ur material, wood, is essential. You cannot know too much, but you can know 

too little. And carvers need to understand wood in a different way from, say, a 
carpenter or furniture maker. Chapter 6 looks at your chosen material closely so 
as to provide the basis for that understanding which comes only from experienc 

Surface finishes, and why they are needed 

It amazes me how many carvers seem to have the attitude that 
something you 'do' to carvings, almost as an afterthought. The finish of a 
really needs to be taken into account right from the start: in the initial vis 
in the designing process. 

Most carvings need only a minimal finish, to protect the wood and reveal 

its beauty. Others need so much that the wood itself is invisible and could 
be replaced by another substance. In Chapter 7 I look at what 'finishing' can I 
for your carving, and describe some well-tried methods with which it is ha 
to go wrong. 



Planning and designing your work 

Where does a carving start? Not when edge cuts wood. Woodcarving starts in the 
mind's eye, with an idea, a vision. Between this and the finished carving is a 
process that will start with a certain amount of pinning down and clarifying of the 
idea, even if you later change your mind as you go along. It is here that drawing 
and modelling really help. As many carvings fail because of a lack of planning 

1 as through defects in the cawing itself. You also need to be sure where wood can 

safely be removed - it is hard to carve wood back on. So Chapter 8 looks at these 
supporting skills, with which your carving will have more chance of success. 

I Hawing t h e  confidence to  make a start 

It's a lot of work, relies on visualizing a form within a block of wood, and 
demands patience and effort. To begin with, you canpnly bring to the work what 
you have. The more you carve, the more competent you become, and the more 

confident. But the crunch is, you must carve to be a carver and to gain the 
necessary experience that begets confidence. I have written this book to give 
you information and knowledge to help you start what, to me, has always seemed 
an endless journey. 

There are only two rules to learning to  carve: start, and don't stop. Oh yes, 

and don't be too serious: relax and have run! 

A detall of the Iobste~ carumng shown 
complete m Fzg 7.18 
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Fig 6.1 The seedling - 
rt is hard to grasp that 
$I great woodcawngs 
sm from both physical 

C and mental seedlzv' 

Fig 6.3 Some trees, such as yew, grow qu~te  wzldly, and 
this is reflected m the fibrous sh~ucture eoldun 

the 1amfaI1; the sunlight; the wind, frost and light- 
ning; the warmth of summer and the cold of winter 
that makes for a temperate climate. Trees of rhe same 
species on the south slde of a valley will grow quicker 
than those on the north. And eveK& north side of 
a tree is different from the south side. Each tree grows 
according to its mnd~vidual experience. 

Woodcarvers not only work wlth a fibrous 
matenal - a tree b u t  w ~ t h  different species of trees; 
with unique examples of a particular species; and with 
singular parts of any one tree - with knots a d  burls, 
wavy grain and unusually thick sections (Fig 63). 
The starting material of a carver is often of a sue and 
composinon that workers in any other wood craft 
would not use 

Wood can be treated as a passive materlal on 
wh~ch a destgn will be Imposed whether it llkes it or 

I 

not But this would be to miss one of the rich veins of 
J . I ~  avail.~hlc. 1.2 a woo , l i~ rvc r  tlie woo.1 icscll, kacli 
p i e ~ c  ~ ' \ v ( J ~ . I  is ui~tquc,  a i iJ  c>irv(:rs iiccd ( $ 1  be .ilcrt 
r:) gcr rhc  irlujt our ~i tlle ln:iicrial ill t r .~ni ur thcrri. 
'l'his should n(,i tx cloz~c in 1 .lL.wy.cyrJ, r ( ~ i n x ~ r i c  
way, l111r witli rlic re:ili2m l ~ o r n  sr'rt-uc intini;~.:y. 

T h e  p r o p e r t i e s  of w o o d  w i t h  w h i c h  c a r v e r s  i n  
l ~ c t r t i c u l u r  n e e d  to u t ~ d e r s t a n d  ur ld  w o r k  with 

Tlm,ni Rivii~t:nschnri.lir (Fie 6.4) clic.1 urc:jr luz~l~>;; - - 
Fig 6.2 From seed to tree, tree to amber, to cmvmng Thms of limewood; the carvers of cathedral miserlcords used 
oak carving on a door at Berkeley Castle, Gloucestershzre. oak; Henry Moore used the boles of elm trees; and m 
shows a fine understawkng of gram an the &out of the desrgn the V~ctoria and Albert Museum, in London, there 1s 
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Fig 6.4 Presumed selj'-pormatt of the master, Xlman 
R~emenschnelder (1460-15311, whose woodcarum~s are 
almost exclusluely In the hmewood (lmdeni of the reson of 
southern Germany in whrch he worked 

that part~cular schools and styles of carvers used 
always seem, at thelr best, to fit perfectly with the 
type of wood used. The designs do not appear to have 
come before the materral or vice versa; it 1s as d they 
arose naturally together. Sometimes the link 1s str~k- 
lngly obv~ous. L~mewood, for example, 1s noted for its 
tractabrllty, elast~c~ty and ease of working. It can be 
sa~d  that if limewood, w ~ t h  its unlque charactenst~cs, 
had not been available locally, the whole phenome- 
non of the l~mewood carvers of Renaissance Germany 
could not have taken place (Fig 6.5). 

exqu~s~tely detalled work rn boxwood. Why 1s it that 
these carvers chose these particular timbers - and not I 
others -for their designs? 

Undoubtedly availability and cost were, and 
always have been, factors. In the days when trans- 
porting anything was a fairly major undertaking, 
artisans tended to live nearer the source of their 
materials and woodcarvers would naturally work in 
the woods available locallv. 

Often overlooked in appreciating the history of 
sculpture is the circumscribing effect that the attrib- 
utes and limits of any material have on the sculptor 
who works it. The designs that can be expressed Fig 6.5 Part of the Altar of the Holy Blood, StJacob's 
through one particular species of woad can be very Church, Rothenburg, Gwmany, by Riemensrhneider. The 
difficult, if not physically impossible, to express in clan9 and intense detail of all the cawing in the altar are 
another. Looking at carvings in the past, the designs possible only because of the material qualities of limewood 
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Suiting the material to a specific project or 
design 

Some general advice on the selection, 
seasoning, storage, gluing-up and care of wood 

An understanding of wood grows w ~ t h  experlence. Husbanding wood is a concern of all woodcarvers - 
Catvers who have been working in the medium without the wood, what are they? Hushand~ng can 
for some time will have at least an adequate involve the relatively mlnor exercise of choosing a 
understanding, if not a very good understandmng, of plece of wood from a timber yard specializing in 
the~r  material - they will know what they can expect the needs of carvers, or it may lnvolve a large-s~ale 
from it. 

Thls chapter is aimed mainly at begmners who 
perhaps have never worked with wood before; conse- 
quently they may have little knowledge or experience 
of the material. There 1s a lot of knowledge, relatrng 
to wood, that is shared between the different wood- 
working crafts. But what do woodcarvers - as opposed 
ro, say, carpenrers - need to know about wood? s 

It is not possible to know too much about the 
materlal you are working w ~ t h  - but ~t 1s poss~ble to 
know too little And the consequences of knowing 
too little are quite likely to be some adverse effect 
such as the wood splitting, reacting badly to a stain, 
or lacking strength in a part where the desrgn calls 
for it (Fie 6.6). 

operation such as buy~ng and converting whole trees. 
Whatever need a carver has, the final carvlng will 

rarely look anything like the original tree, and only a 
small amount of the origmal tree will have been used 
by all those woodworkers interested m it. The rest 
w~ll have been burned on site, removed m the timber 
yard, succumbed to the weather or other defects, or 
will have been swept up from the workshop floor and 
thrown away 

Time, effort and financial outlay are needed to 
obtain the wood, so thought must be given to the 
mater~al In order to make the most of IC- from the tree 
to the fin~shed piece. * - 

From the point of vlew of the planet, nobody m 
the West can now claim to be unaware that resources 
can no longer be taken for granted. Canrers are work- 
ing wlth woods from all over the world and from all 
levels of forest and woodland management. In the 
long term, carvers have a responsibility to trees over 
and above their being veh~cles for short-term creative 
achtevements. Indeed, it should not lust be a matter 
of 'respons~h~lity' for trees, but a love of them. 

Clarifying some of the terms used i n  talking 
about trees and wood 

Be~ng able to name what concerns us is tantamount 
to acquiring a language with whlch to understand and 
share our experiences. For those who have arrived at 
woodcarvmg with little or no experlence of wood, 
t h ~ s  chapter will help them find then way around by 
clarifying terms that are commonly used. 

Feeling more at ease with the material being 

Fig cezlrng boss 1n Dm s 
worked and so adding to general confidence 

supported by its ne~ghbour to create the web of su@ort tAat It i s  not just the terms themselves that need to be 
safely aUows both the p~e~cmng and the th~nnmng of the stems understood by the beg~nner, but the substance these 
a n  essennal consldmanon when wing wood whuh has bttle terms describe, and th~s  involves tlme, exploration 
inherent strength and experience. 
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A carver works with wood, not against it. Newcomers 
to carving not only have to gain the skills of sharp- 
ening, using their carving tools and working out the 
designs they want to carve, but must also learn how to 
bring all this information to bear on the material 
itself. This particular combination of challenges is 
what makes woodcarving and wood sculpture such a 
stimulating occupation. 

The wood itself may suggest 9 idea and actually 
form the design in your mind. Or you can find a piece 
of wood to fit the idea. Either way, as a feeling for 
working wood grows - how to cut it and shape it well 
- the carver becomes more free. Carving becomes 
more of a lovers' dance - even if at times dancing 
with an old piece of oak feels more of a tussle - where 
both dancers must contribute to the h a 1  displky. 
There is no need to think in terms of fighting or 
subduing the material. You have to seduce and 
cajole, read and listen, direct with affection and be 
prepared to be directed. The material must become 
a means of expression, not something that keeps 
getting in the way. 

HOW TREES GROW 

Evaporation at water 

I 1 I Watery sap rising 

Fi 6.7 Warm, wth dxsohed wmts, is diae~n -rp&frt up 
Trees dwell in two worlds: growtng their tnmks, che tree by the considerable fprce exerted by ev~&n f .am 

branchand  leaves Into the sunlit air, and their roo@ the kmr,  fa? above 

into the dark earth. The ancient Chinose believed Carbarrdroxtde 

that trees held heaven and earth together and that 
lyirhout trees, heaven and earth would separate. 

The root system can be d q  and extensive, or 
suqxismgty shallow - as m the from tropical 
~ainfofesta Roots seek out warer and food elements 
such as sodium, potassium 'dnd tron, which w e n d  the 
ace ro the leaves as 3 watery gap (hg 6.7). Smlight 
and carbon dioxde act t~ m s f o r m  rhe inorgmle 
salts ima chemimls whzch go mmu, the life processes 
of the rree, including tts growth (Fig 6.8). The sap, 
now much heamer, passes to buds and branches, and Healer sap to k d s  

an8 b r a n M  for 
back down the trunk to the raats. If you bum a piece 
of wood, the ash represents d l  the mild material process 

wh~ch kas been taken fram the soil by the tree; 
h e  smoke will be some of these chemtcals, as welI as Ftg 6.8 The manbImn of a tree &pen& 
carbon dioxide ahofbed by h e  leaves; the hex &om on nq@ng the energy $nurti&t 
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Fig 6.10 Examining cross 
and hgitudinal sections 
through a tree stump will 
show how the features 
described in the text 

Chemicals 

Fig 6.9 The h w  of conservation of energy: what you get 

out is what went in 

the burning is trapped sunlight - the fire in the grate 
is, ultimately, heat from the sun (Fig 6.9). - .  

Trees are products of their immediate environment: 
the amount of sunlight, its direction, the availability 
of water, the chemicals in the soil, and seasonal 
changes. All these factors will affect its growth. 

We are all familiar with logs or felled tree 
stumps. In such a cross-section of a tree, the places Bark 

where the growth,and life processes take place can 
be seen (Fig 6.10). Starring on the outside, the bark 
(Fig 6.11) protects against the weather, insects and 

Cambium animals. It is almost completely impervious to water, 
but pervious to air. 

Just inside the bark is the bast, a spongy layer 
in which most of the sap travels as i t  returns from 
the leaves, If a tree is bark-ringed (Fig 6.12), this layer Bait 

is destroyed and nourishment is denied to the roots 
of the tree, which subsequently die, terminating the 
tree itself. Latest annual 

ring 
Inside the bast, but before the wood proper, is a 

microscopic layer of cells extending throughout the 
whole tree; it is sometimes just visible to the naked 
eye. This is the cambium, a protoplasmic layer of cells 
which creates the bast and bark to the outside, and 
the wood itself on the inside. Wood has a fibrous 
structure with hollow channels (like veins) and 
sheets of fibres which conduct food and water and Fig 6.11 A magnified cross section of the outer part 
act as a mechanical support. It is these fibres which of the trunk 
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Fig 6-12 Ths #s&8fL+& a M@e 

fom h e  Mth wht& woodcarvers work. The 
am&um 1s the sow& part of ihe meet the most 
alive and a&qe part - rather Eke a &in draped over 
a skeleton of w d .  

Pr. me p w  bath ~n gircfx and he&c .as the 
c&ua a& by~yers ~f ,frpus Tissue e v e ~ h ~ c ,  
i n c l d i  the veins af lavm. This fibraus tissue is 
emrecrly Lcnimn.mvvoo$. An ammat ofusable wood 
ia tdatcal ly called &&a. in pmmce, howeyer, 

these cvra t a m s  am loosely used te man rhe same 
&is LC the mgterial tbat 1s being warked. 

fn t a p m t e  zones-, spring is the occasion for a 
gqat eruptian af activity* VQ'amirk mporatm w a w  
Prom the leawes, and m e  is  &m in &am the reom. 
The eambiem quickly responds !.apg dawn a lager 
of qwiixgweQd or mrlyw~nd - w d  thar &s light ia 
bath w q h t  and wflom, ad andades large amurrts of 
water and mineral salw u p w d .  As the wan mmes 
0% the activity ofrhe cambium $law$ dona, prduc- 

ing a darkex, htlavia, qnci monger layex of fibres - 

with the inner springwood and outer summerwood, 
together, forming an annual ring (Figs 6.13 and 6.14). 
Table 6.1 summarizes the properties of springwood 
and summerwood 

The annual rings represent the story or history of the 
tree. They can be wider or tighter depending on how 
well the tree grew in a particular year (for instance, 
growing faster with more sunlight), or they can vary 
in width across the trunk depending on whether the 
tree grew bent or straight (Fig 6.15). Annual rings 
only appear circular in a cross section; cut them any 

suitmemad m latwoart S~~mmmood is more Fig 6,14 S e a m  drr& &$fh ahedpain h d y  
$uppo&ve &an condnmive, In winter rha ambtum rs &ws ahe light s and dark swiammwd .that mah 

v k d y  damant. %IS pattamis-r-ata? mry year, q tk he& dnsi medwkiy rap ara dSd twhle 

116 
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Grows first in the year Grows later in the year 

Forms the inner part ' Forms the outer part 
of the annual ring of the annual nng 

Conductive Skeletal 

More porous 

L~ghter colour 

Lighter we~ght 

Less porous 

Darker coIour 

Heavier weight 

Table 6.1 General d~fferrnces between spnngwood awl 
summewwd of a tree 

Fig 6.15 Cross sechons of beech (left) and oak Wzder 
annual nngs tn the same species indicate foster gcowth and 
softer amber 

other way and intricate patterns are produced, 
which are known as the figure of the umber. Because 
younger trees grow more qurckly, the rings towards 
the centre of the trunk tend to be broader, growing 
tighter and narrower towards the outs~de as the tree 
teaches maturtty 

In mptcal clrmates, with no dlst~nct seasons, 
there may be few or no v~s~ble  rlngs at all, the trees 
growmng cont~nuously the whole year round. 

The base of a tree is thicker because it has 
been growurg for a longer trme than the higher pans. 
As it grows, low branches that were part of the 
or~grnal saplmg - havlng fallen or broken off - w111 be 
incorporated into the body of the trunk, becolning 
knots. Wood laid down later tends to be clear or free 
of knots, although larer branch growth wwll affect 
the pattern of the gram. 'Knorty heart' m a tree is 

caused by the sapling having a large number of small 
branches early on. 

The cross sectlon shows a few more features 
worth noting ( h g  6.16). The very centre of the tree 
is the pith or medulla of the origtnal seedling. Thls is 
mechanically always a weak potnt, and often the 

, source of rot in the middle ofa tree. 
From the centre - though not necessar~ly reachrng 

I [  - radiate the medullary rays (Fig 6.17). These are 
sheets of tlssue that store and conduct food and water 
across (in and out afl the tree. It u the medullary rays 
that produce the 'alver ray' hgur~ngin' Engl~sh oak 
(Frg 6.18) Agam, they are a weak pomt; when a tree 
starts splrttmg, it w almost always along rhe llnes 
of these rays. 

As the tree grows, the central parts take on 
more of a skeletal or supportwe role, rather than 
that of conducting sap, and become the heartwood. 
The fibres towards the middle of the tree - but only 
roughly following the lrnes of the annual rlngs - clog 
as a result of chemlcal changes. Heartwood is darker, 

Fig 6.16 Some dlsancnoe feutwres of n tree's cross scchon 
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Weight - 

Density + 

Porasrty - 

Srability C 

hmere s i s t ane  C - 

Da&na~ + 

+ pmpmionally higher 
- p~oporcional1y lower 

Medullary ray 

lcPld ~apwood 
Fig 6,17 T h  medzrlhsy rays, d&& they appear LZS lines 
in a msssecFion, are &1y shem of &sue, ~mrductsng 

&id mtd wcw UBm3 the wee 

denser, more stable and genedla more disease- 
resisant 1Table 6.21, and a such rt rs cht wood ~f 
choice f q  carvers. $omerime, though, the heart of a 
Cree 13 c~mpletely absent, leaving a surpnslngly 
healthy tree c ~ ~ t i a g  only of a ring of sapwood. 

?.. - 
This sapwood, ssituaced outsrde the heartwood, has 
the original qusht~es of +he fibres laid dawn by the 
c d ~ u m .  It is softer, IlpJltes tn wegbt and colwc, 
stdl porous, and contains motmte ar resw, it i& 
more livinx', and is a h  mose subyect t o  d~sease, 
especially when the tree i s  dead- Iil mosr cases these 
qualitleg m k e  v w d  unazmctive, if not usetes~, 
to the carver. 

HARDWOODS AND 
SOFTMrOODS 

Thete are two broad categories of tree: hardwoods 
and softaide These tetms should not be conbed 
with 'hard%od and 'soft' wood, which are much 
looser team to do with rhe actual physical density 
of the material. 

HARDWOODS 
Such nees might mare properly be called broadleaf 
trees, and include oak, walnut, box and maple. They 
have broad leaves, and mosr are deerduous, the leaves 
chmging d o u r  and being shed in the winter, The 

Fig 6.18 Tke md&ry rays, often m i u t i i g  m q ~ h  tunber tends to be close-gram& with fine pores, 
to the fipve, arc @&rent m ire& f?zc.kS in this piece making it harder, hmvm and m ~ r e  durable than 
of oak fmmg mast softwc~ods 
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SOFTWOODS 
These trees might more properly be called con~fers or 
needle-leaf trees; most of them are evergreen Specles 
include pines and firs, but also, desprte their appear- 
anc'e, hemlock and yew. Them internal structure is 
recognizably different from that of the broadleaf trees, 
w~th  large open fibres called trchelds, and a grain that 
is usually easy ro split. Most sphnter easily and are less 
durable than the hardwoods, aIchough some, such as 
redwuod, hemlock and yew, are very durable, 

WOOD AS A MATERIAL 

Although there are some sculptors who carve trr?es 
in sttu, normaUy wood or timber is changed so 
drastically in making it fit for carving that it is easy to 
forget tt once grew as a tree. 

This is the rerm used for reducing a whole tree 
into various useful pleces of wood. Thrs is usually 
undertaken by umber yards, although carvers may 
do the work themselves. There are two reasons for 
converting trees mto tlmbet: 

to make the most economic and best use of th4 
materlal 

to season or dry the wood (see pages 1114-17). 

h t h  converting and seasoning wood produce differ- 
ent qualltles in the timber from those present in the 
original tree. These are qualities needed by carvers. 

When trees are converted Into nmber, they can 
be sawn up rn many ways. When wood is bought, 
any nominal size quoted w11l be the d~mensions 
arlslng from the orlg~nal sawing - rough and 
unplaned, Some allowance IS usually left for shrink- 
age when rhe wwd was cut. If you take a 21n (50mm) 
nomrnal board, it should be exactly rhts measurement 
- but may b t s h  to only lgin (45mm) after planing. 
If you want m end up with a finished 21n (50mrn) 
board you must start with a larger nommal sue; this 
may be as much as 2Kin (65mm), which 1s obviously 

less economical. Finish or finished means the surfaces 
have been planed. 

Saw~ng itself can be stra~ght through and through 
(also called plain-sawn, stashaawn or slab-sawn), 
where the tree is moved across a huge bandsaw 
blade which rips it Into parallel boards (Flg 6.19). 
There is l~ttle wastage and w~de boards result, so 
the wood tends to be cheaper. However, the figure 
1s less interesting and the wood is less stable the 
further a is cut towards the sides of the tree, tendlng 
to move and warp. 

Quarter-sawing IS an altematrve method, but is 
comparatively rare and costly. The tree is rntared 
In its presentanon to the saw, producing radlally 
cut planks - that IS, they are sawn roughly in the 
direction of the medullary rays (Fig 6.20). This 
method is more wasteful and ttme,consuming, wh~ch 
is why it is more expenslve Cutt~ng along the 
sheet-llke medullary rays yrelds wood with the best 
figure and greatest stability; ~t s h m k  .I& and more 
un~formly, tending to split and warp less. 

A flitch or slab is trmber, usually thick, wh~ch has 
the rounded s~des of cke tree stdl clearly vrslble. 
After sawmng, the wood will be sorted for quality 

and seasoned - an exuemely Imporrant procedure for 
any woodworker. 

Fig 6.19 Shh-sawg a log; somenmes the hea~t is 'boxed" 
or remawed 
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Fig 6.20 There are seweral ways of qunrter-cuttmng a log - 
dl aim to reweal the fwre  of the medullary rays in the most 

~ o n o m i c  way 

The fibres of a living tree, especially the sapwood, are 
full of water. This water is continually drawn through 
the fibres from the so11 as the sun evaporates moisture 
from the leaves above. Once a tree is dead - whether 
~tr l l  standrng or cut as a log or as boards - the water 
ti111 start to leave the wood by evaporatron. If left 
long enough, an equil~br~um will be reached: the 
amount of moisture m the wood balances the amount 
of water vapour in the surroundrng alr. 

The effect of molsture in wood rs a matter of 
everyday experience. In the wmter, with damper 
atmospheres, wooden doors swell and stick and 
frames warp In a dry summei gaps appear where once 
there was a neat fit, surfaces start to check or crack, 
and joints loosen. The shrinking and expanding 
of wood fibres accordrng to therr water content 1s 
the phenomenon that makes rt appear to be 'alive', 
or to breathe 

Im~nediately a log or board IS cut from a tree, it 
starcs to lose water frorn the cut ends of the fibres 
(Fig 6.21) - to be replaced by alr. Water is lost first 
and most quickly from between the cellular fibres, 

tent than the inner heartwood, and so shr~nks more. 
This sets up stresses whlch are released as crackrng or 
checking at the surface - at times fulte severe spllts 
arlse as the medullary rays are tom apart. Terms like 
shake, split and check are freely used to mean the same 
event, that is the opening up of fibres to varylng 
degrees through water loss and shrinkage stresses. 
Drstortlon and warplng can also result froin the drf- 
ferent shrmking of heartwood and sapwood. 

Water leaves through the cut ends of the fibres far 
more quickly than from the s~des, which may st111 be 
covered in bark, so the ends of ~ l anks  and logs shrrnk 
and spht more than the more lntemal parts of the 
wood. Light shakes at the ends of the wood are to be 
expected, and must be allowed for when calculattng 
requlrements. 

Eventually, as the wood dnes, the stresses reach a 
new equilibrium and the wood settles down to a new 
shape. Seasontng IS the attempt to control the dryrng 
process of wood so that the stresses are mrn~mized, 
a level of moisture content equal to that of the 
surrounding arr 1s arr~ved at, and the wood 1s a s  free 
from shakes as possible. 

The moisture content 1s the werght of water rn a 
plece of wood, measured as a percentage of the welght 
of the same wood completely dned. The molsture 
content needed by woodworkers wrll vary according 
to the average relative humidit- rn whlch they are 
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SEASONED UNSEASONED 

Low motsture content H ~ g h  moisture content 

Lighter Heavier 

More stable Less stable 

More predictable Less predicrable 

More disease-reslstantt Less disease-res~stant 

Table 6.3 Companson of the properhes of seasoned and 
unseasoned timber 

Fig 6.22 The wde gap shows how much the log has shrunk 
around z t s  nrcumference since the segment was cur out of l t  

If lt had not been cut, a would have spllt 

working, and the dryness of where the wood wlll 
eventually resrde The level can vary between about 
9% and 14%. 

Seasosung used always to be done in the air, but 
air drying has a measure of unpred~ctabihey. Kiln 
drying ~n special ovens allows more predictable 
behav~our in the wood. 

Seasoned or dried wood has several advantages 
over green or wet wood. Seasoned wood is l~ghter in 
weight and harder than wet wood; ~t is more resistant 
to Infection or woodworm; and it has amved at a 
balance of lntemal stress, making it not only more 1 
stable, bur a predictable sue (Table 6 3). 

Kiln-dned wood, as a result of the treatment itself, 

I sometimes has different working properties to air- 

Removing further material from the lump, or 
bringing it Into a dry, heated workshop, will create 
new stresses. This IS especially likely where thete are 
both thick and rhln parts m the same carving, or 
where both sapwood and heartwood are present. The 
balancing of these internal forces, or stresses, may 
well lead to checks appearing in the sjriice - or even 
outright spllttmg of the wood. Any joiner's shop will 
tell of beautiful, wide, seasoned boards that rlp down 
the m~ddle to produce two useless, banana-shaped 
pieces (Fig 6.23). 

If a plece of wood splits, it is, to say the least, very 
frustratmg. All that can be done is to minlrnize the 
nsk right from the start. Klh-drying 1s normally the 
task of spec~alized firms, as n is a fairly exact process 
involving special equlpment. Air-drymng wet wood ls 
undertaken by many carvers, especially those who 

dried wood of the same species. For example, beech 
tends to become pinker in colour and more brittle to 

1 work if dr~ed m a steam k~ln. 
The ~dea of balanced forces w~thin a piece of 

timber is important. I t  is a miscake to think, ~usr 
because a lump of wood has beenseasoned or has been Fig 6.23 Resawmg a piece of wood rekases stresses wh~ch 
lying around for years, that it is completely tnert. m y  cause fuvther datortion, desprte dny prevlolls seaonmg 
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have been given free wood. The main requirement is 
the correct storage cond~t~ons - features which are 
necessary for correct storage of wood anyway. 

To a~r-dry wood successfully, the natural process 
of dry~ng must be slowed down and made more 
even, g~ving a chance for the fibres to mould into a 
new shape. The following measures all help cowards 
this end: 

It 1s best to fell a tree in the winter, when it 
contains least water. For some species, such as 
oak, elm, ash or chestnut, if the tree 1s already 
dead, leaving it in the ground a while with the 
bark on allows a little more water to drain away 
slowly. But some other species, such as sycamore 
and beech, start to rot immediately 

Leaving wood to cure as a whole log creates the 
most dry~ng problems. The figuring in a whole 
log IS always the best, but the dtfferent shrinking 
of the heartwood and sapwood create more stress 
than most wood can stand without splitting. Elm 
IS a wood that has an interlocking gram and is 
therefore often successfully dried as a whole log. - Logs are besc halved or quartered to relieve 
the stress between the heartwood and sapwood. 
Cut away the pith and the ~mmed~ately adjoming 
heart. Medieval carvers used to carve wood wet, 
but halved and hollowed out at the back. 
This minimized and sometimes avoided splitting, 
and also accounts for the large numbers of 
wall.mounted, three-quarter-v~ew carvings 
made ~n t h ~ s  period. Boards should be cut In 
muform thickness. 

Leave the bark on, so slowing water loss from 
the sides. 

Seal the ends with melted paraffin wax, shellac, 
varnish or commercial end-sealer. Keep an eye on 
the ends -water is lost quickly here and splitring 
can happen rapidly. Reseal the ends d any signs 

of sphttmg occur. 

Store the wood off the ground in stick, with 
spacmg battens to allow good air c~rculatlon 
(Fig 6.24). Keep it protected from ram, wmd, 
frosr, sunlight and dry atmospheres (such as 

Tw to space the stick, 'Sticks' or battens I . . 
to minimize pressure on of wood 

the wood I I 

Fig 6.24 A whok log stnred in snck; the same pnnnples 
&y tn s t m g  wood, as weU as to dry~ng tit - 

- ' 

central heatmg). Mechan~cal restrant such as 
binding or we~ghting can also be used to 'coax' a 
board Into shape. 

Some people l~ke to store smaller pleces mside 
plastic bags to retard nolsture loss - but keep an 
eve out for mould at warmer temperatures. 

It is always a good smregy to have the seasoned 
wood m the workshop for a wh~le before use; 
or, ideally, leave r t  m the place where the carving 
w~ll  eventually reslde. T h ~ s  glves it a chance to 
adiust and settle down. The dry atmosphere of 
central heating mum be taken rnro account by 
carvers wmkmg at home. 

The rule of thumb 1s that hardwoods need at least one 
year of drying for every mch (25mm) of th~ckness. 
So a 4in (100mm) slab or fl~tch really needs four 
years; but as the rate of dryig vanes between speckes 
a l~ttle sampling at an earlier stage will help assess 
how the drying 1s coming along. If you are planniig 
to air-dry your own wood from scratch, you have to 
see the process as havrng a time pattern rather lrke 
makrng wme: laying down stocks at intervals for use 
i the future, w ~ t h  a llttle tasnng now and then. 
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Using green or wet wood is a hazard that some carvers 
are willing to risk m order to achieve the sue they 
want w~thout having to lamlnate smaller pleces of 
wood.These galns are offset by the threat of splittmg. 
Hallowing out has already been mentioned, as well as 
selecting woods such as elm where possible. Carving 
should be done as quickly as you can, with the wood 
sull fresh from the nee and sealed, or kept under plas- 
tic wraps, at all other tlmes. The more uniform the 
disrr~bution of mass, the more evenly the wood will 
dry - so mlxing a large bulk w~ th  thm sections 1s the 
most risky approach. 

A chemical called polyethylene glycol (PEG) is 
available which replaces the water in timber It is a 
messy process which involves soaking the wood in, 
vats, and makes the tlmber subsequently unpleasant 
to work, It 1s used by some sculptors when they want 
to work un large single pieces of otherwise unstable 
material, but even t h ~ s  chemical is not a guarantee of 
complete success. 

The seasonal movement of wood (seen m doors 
and wmdows) must be taken into account, to a large 

extent it follows a predictable pattern. The move- 
ment can be estimated by considering where in the 
tree the original piece of wood came from (Fig 6.25). 
As a general rule, a log shnnks. 

the least along its length 

the greatest around ns circumference 

(I e. tangent~ally) 

somewhere m between in a rad~al d~rectlon. 

So, the movement will depend on the lie of the grain 
in a plece of wood h o w  the fibres relate to the tree. 
Combinations of these movements create the stresses 
which cause warping and twisting. Fig 6.26 shows 
how rhese principles work m practice, with pieces of 
wood taken from different parts of a tree 

As long as seasoned wood is free to 'breathe' - to 
expand and shrink freely - there is l~tt le problem. But 
when wood is glued up and no longer able to move 
mdependently, varlous stresses are agaln 6rought into 
play. Gluing up mil be dealt with on pages 134-7 

A similar problem arlses when a large, flat panel 
1s clamped to the bench for carvmg. Even though 
seasoned wood may be glued up in such a way as to 
minimize warptng, the s~de  of the panel that 1s 

n Most shrinkaqe occurs - 
c~rcumferentially, owing to the 

length of the f~bres 

Fig 6.25 Relnt~we 
amounts ofshnnkane ~n a 

"wly cut log 



Fig 6.26 The outer sapwood shrink more than the inner 
heavtwood, and boards taken from different parts of a wee 
will change shape according to their relatiwe position. The 
qua~ter-sawn board at left is the most stable 

clamped to the bench is shut off from the atmosphere 
and no longer able to hreathe. In dry air, the free 
surface can lose water and shrink quite quickly; 
when, after a fe& days, the work is undamped, the 
panel may spring up at the ends (Fig 6.27). The side 

towards the bench has a higher moisture content and. 
is, by comparison, swollen. You can try wetting the 
drier surface and clamping the opposite side down,, 
but sometimes the panel will not return to its original 

shape. When such a panel is not being carved, 
unclamp it and stand it up, perhaps even turn it over, 
so that air can circulate freely around it. 

Moisture loss 

4 C 

What carvers and sculptors want - or put up with :. 
from their material is an individual matter: one carver's. 
sense of defect is another's sense of strength or char- 

acter (Fig 6.28). There are some sculptors who accept 
splits, knots, sapm wood or even woodwor~n as in 
some way the 'trurh' of the material, although a con- 

sensus of most carvers would find these characteristics 
unacceptable and interfering with their vision. 

The idea of a 'defect' implies some state of pedec- 
tion against which the qualities of any single piece of 
wood can be measured. But as no such ideal exists, 
perhaps the best way of describing a defect is to 
say that it is some characteristic in a particular piece 
of wood that interferes with the intended design 
or execution of a work. Such a problem may not be 
present in another sample of the same species. 

In this sense, almost any quality may be a defect at 
some time or other. But in practice there are some 

Fig 6.27 Take care not to 
keep a flat panel clamped to 
the bench for too long 
wtrhout dlow~ng the 
underside to 'breathe' 

f Shrinkage t o  upper surface 

f 
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This is a principal category of defect and a bane of all 1 
workers in wood. Splits can render a piece of wood 
useless. Although all precautions with seasoning may 
be taken, once carving has started, a new balancing of 
stresses may impinge on a weakness in the fibres and 
result in them opening up. 

Other tetms for the lengthwise parting of wood 
fibres are cracks, checks or shakes, all of which can 
be any size from a hairline surface check to splits 
right through from the outside to the heartwood 

1 (Fig 6.29). Although these terns are often used to 

j 28 A parncular pattern of shales mqnt De conslaerea mean the same thing, checks tend to be more surface 
. !resting feature of some sculptu~es, rather than a phenomena (Fig 6.30), whereas shakes tend to be 
'fault' to be azloided deeper, and splits disastrous (Fig 6.31). 

Ring shakes involve separation between annual 
defects which most carvers avoid if at all possible. rings, and will usually be seen in the original log (Fig 
Sometimes defects reveal themselves as caving 6.32). Ring shakes may result from the impact of the 
progresses; for example, what appeared to be a small tree on the ground as it is felled, or from excess bend- 
knot on the surface can become a large hole full ing of the tree in high winds. ~ub~tant ia l  amounts of 
of decayed wood. The best that can be done is to useful wood may still be available from a log with a 

h learn to read the wood as accurately as possible and ring shake, depending on its position and extent. 
minimize the risks. Heart shakes are splits radiating from the centre, 

/ The two principal defects are splits >. . , and knots. often right across to the outside. Where the number 

I!- - Fir 6.29 Parknp of wood - .  

I E fibres along the Iength of 
the tree due to shrinka~e 
snesses 

Split 
Surface checks - . , - - <- ,Shake . 

Sapwood shrinks more than heartwood, 
shakes follow line of medullary rays 
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Fig 6.30 ~ u & e  checking, fo l tow~n~ the medullury rays, 
may not penetrate very deeply, most of this piece is hkely to 
be usable 

Fig 6.31 Wtth a iplit like thu you have to accept that you 
now own two boards, not one 

of r a d ~ a t ~ n ~  spl~ts is extenswe, it 1s known as a 
star shake (Fig 6.33) Both heart and star shakes are 
thought to arise from the very heart of the tree as it 
.starts to decay after reaching maturity, but probably 
high winds and sudden changes in temperature may 
be factors. Such defects can make a log unusable. 

Splitting as the result of drying always starts 
from the outside of a log - or the equivalent place 
in a board - as the sapwood shrinks more than 
the heartwood. 

If a spllt 1s present in the wood before the carvlng 
starts, it 1s often poss~ble to redes~gn the work around 
~ t .  Some of the elements can be shuffled around so as 

to cut out the split wlth the waste wood (Fig 6.34). 
There is great satisfaction to be had when you can do 
this - taking what looked like a forsaken piece of 
wood and redeeming it. 

If a split occurs after carving there are a few 
options, depending on the extent of the damage: 

~, . 

Ignore it and use the 'Well-it's-wood-isn't-it!' 
ploy when you come to sell the carving, which 
may involve using the 'truth to the materials' 
argument mentioned above. It may indeed be 
best to leave small surface checks, perhaps filling 
them with wax, along with the waxing of the rest 
of the carving (Fig 6.35). With large splits, 
though, no amount of Idealism can prevent the 
gaplng truth ru~ning the work. 

around I f  
annual nng 
in primary 

log 

Fig 6.32 Ring shake m a 
board and rn a log 

120 
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:ig 6.33 Heart shake is 
r serious defect, usually 

iffecting a lmge part of 

he bg 

-- 

Shake 

'ig 6.34 Pkzcing a design 
uithin a board toeliminate 
he unwanted defective 

wood may inwolwe altering 
the design to fit 

See if there is yet scope for judicious fiddling 
with the des~gn. 

A small element of the carving can be 
deliberately broken off at the split. This should 
leave a perfectly matching pair of surfaces to 
reglue, and the repair should be virtually invisible 
if carefully done and the surface recarved. 
Spring-wire C-clamps, made from old bed 
springs, can help with the gluing. 

F~lllng may be possible, e~ther w ~ t h  slivers of 
matching wood (FIE 6.36), commercial filler, - 

Fig 6.35 check m a w h o k ~ b g  oglm sculpture. The glue-and-sawdust mixture, or wax (Rg 6 37). 
mraller ones me flkd uzurth wax, which squeezes out or fals Us~ng wood to fill may be a problem if the 
to fill, as the wood expad and connafu with the &&ng carvlng later swells w~ th  a change m amb~ent 

hum&@ of the s e ~ ~ o n r  moisture. The splits, or~g~nally releas~ng 
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particular stresses, may want to close, thus 
exerting pressure on the inserts and causing new 
tensions and splits to appear elsewhere. Wood 
inserts can be a successful repair if the splits are 

small, but allow the wood to settle down 
adequately first. Wax and other fillers will be 
similarly squeezed out and drawn in as the wood 
swells and contracts. 

killing, like other repairs, can help a piece by pre- 
venting the eye from being continuously distracted by 
an obvious defect, but careful judgement is needed. If 
possible, assess the cause of splitting - perhaps your 
stock of wood is less dry than you thought it was. 

Keeping carvings covered in plastic between 
carving sessions will prevent rapid drying and 
changes in stress. 

KNOTS 
Knots can be a source of great beauty ~n work where 
the natural qual~ties of wood are be~ng explo~ted. 
However, they can also be a distract~on when the 

Fig 6.36 Larger cracks filled with wedges. Even though the carving is more figurative - an awkwardly placed knot 
wood was carefully matched some 10 years previously, in a face, for example, may look like ;!disfigurement. 
colour changes have made them more obviow; nevertheless As with splits, it is often possible to design around 
they help the feel of the work when it is touched knots or place them in waste areas. 

Knots can be exploited in ways that splits never 
can be, and may be 'live' or 'dead'. Live knots are still 

integrated with the surrounding wood fibres and arise 
from twigs of branches which were alive when the 
tree was felled. They sometimes mark a change in 
grain direction (as do crotches and other natural for- 
mations), allowing a weak part in some designs to 
acquire strength. Sometimes the grain is just awk- 
ward, but this can usually be dealt with by taking 
shallow cuts and working across the grain of the knot. 

Dead knots are often loose in the timber and 
surrounded by an unsightly black or chalky ring 
(Fig 6.38). These knots are much older, being from 

branches that mere dead before the tree was brought 
down. Such knots can often be knocked out and 
glued firmly back in again, but the different colour 
makes them very prominent. 

vh.l One option may be to replace the dead knot with a 
k live one, removed from another piece of the same 

timber by means of a plug-cutter (Figs 6.39-6.41). 
Try not to let the visible insert look too geometrical, 
though this may not be possible. A Dutchman is 

Fig 6.37 A collection of waxes in different colours, wed another possibility: a more lozenge-shaped insert, 
for filling small defects in the wood su+ce orientated along the grain and using carefully 
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l37 6.38 R typical dead knot 

matched waod. The lnsert need not be very. deep, 
depending on how much overcarvlng needs to be 
done. Cut the mnsest with square walls first, and match 
the hole to it. A tighter fir ts gar ~f the Dutchman 
is well dried first, expanding when glued so zs ta 
tighten the jarnt. This sort of repair can be very 
effectwe, especldly if the carving is warked over it. 

Fig 6.40 Close-up of the ieparr The rotten dead knot was 
bored out, and a hue knot ~nserted, the kaves were then 
adlusted to camouf7age the ctrcular pattern as well as posstble 

Fig 6.39 I f  you look carefully at the right-hand srde of t h  

c a r u g ,  a >mall repaw is v~s~ble where a black hole appeared 
at the pornt where it was hoped only a any knot would be 

Fig 6.41 The back of the carvmgshows the other end of 
the knot By hiding the man bulk of the knot at the back m 

thu way, what proued to be an otheiwire lovely prece of 
wood was redeemed 
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Fig 6.42 Nor I~nots, but hollaw resin channels in a p ~ c e  of 

jelutong Many tropzcal hardwoods have such channels 
running deeply through them, and they are not necessarily 
apparent on the su$ace 

Some woods, such as jelutong, may contaln pockets 
of resin, these resemble dead knots in appearance, 
and can be treated in similar ways (Fig 6 42) 

The natural cycle for a dead tree is to rot down under 
the onslaught of weather, insects and fungi, gradually 
returning its constituents to the soil. 

Foxing, a yellow-brown discoloration in ttmber, is 
one of the first signs of decay and is caused by fungus 
tnfestation. Spaking is a rnottlrng and lining of the 
wood, and can be desirable when an interesting 

figure is requlred (Fig 6.43). Spaltlng also represents 
early decay, and may contam sapwood which has 

Fig 6.44 A pece of l~mewood, showmg the charactensnc 
blue-grey stan or foang caused by fungal infececnon 

become spongy. The black lines themselves seem 
to be a damage-limitation response by the tree to 
the fungal infection. Limewood, one of the carver's 
favountes, n prone to blu~sh-grey streaks (Fig 6.44). 

Wood decays most readily when: 

n is wetter than che surrounding air 

~t is in contact with the so11 

n contains sapwood. 

This means that, as wlth seasonmng, wood is best 
stored m the dry and away from sod. 

It is the chern~cal properties tn timber whtch make 
it resistant to decay, as much as the phys~cal ones 
The chem~cal-r~ch heartwood is much more resistant 
to decay than sapwood. It 1s even, m some spectes, 
polsonous to insects and fungt. It is best not to use 
sapwood if it can be avoided. 

If you see the famlhar hole, with a little sawdust plug, 
it means that the beetle has emerged from its pupa, 
strolled along the surface of the wood and probably 
laid its eggs close by (Fig 6.45). One hole represents 
lots of tunnels whlch were created when the prevl- 
ously laid eggs hatched into larvae - the 'worm '  and 
xoractously fed. Normally, as with most insects, 
woodworm actlvlty is seasonal, but with more and 

Fig- 6.43 Spdted beech Spalting uswrlly reaches rwegularly more uniformity of temperature m houses, they can 
through the whole length of the piece of wood be active all the year round. 
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Fig 6.45 Anobium 
punctatum, the common 

~ ~ ~ 0 ~ ~ ~ 2 ~ ~ 5  6mm) and accounts fa 75% m% of 

all woodworm damage zn Brimzn. 
Larvae may bore around m the 
wood for up to 2 years, and 
mnfesrration only becomes apparent 
when the beetle emerges, kavrng a > 

( I  5mml hole After only 2 weeks 1 

as a beerle, a further 30 eggs may be h d  

There are several species of woodworm, some worse 
than others. From the biologist's point of view t k y  
are only dong their job of recyclmg dead wood; but 

the manufacturer's safety recommendanons. Treat 
a fu~lshed piece of catvlng as a matter of course, 
before final polishing Also treat the workshop 
F~lllng rhe exrstlng holes w~th  wax may make new 
holes easrer to spot. 

The best way d keeping wood n as rf ~r were being 
air-dried (see page 116). The pornts mentioned in 
that context also apply to the general storing of wood 
and should be referred to. 

I t  1s worth hav~ng trmber tn the workshop for 
same time before using it, whether it has heen air- or 
kiln-dried, so as to allow it to acclimatize and settle 
down. Ideally the wood should be stored for a while 

from the carver's point of view, none of them where the carving will eventually reslde, bur this is 
1s welcome. not normally possible. 

Most woodworm prefer sapwood to heartwood, Beware of dry atmospheres such as those m 
and mom wood to dry. So properly seasoned, centrally heated houses, where a lot of lersure carvers 
goad-quality umber 1s a good start to avoidlng them. work. Keep~ng wood in a damp outhouse or garage, 
Also avoid leavrng sapwood around the workshop. and then bringlng it into a warm, very dry house 

Act~ve woodworm holes have sawdust tn them; 1s asktng for trouble. Try to introduce what you 
old holes are dirty and empty (Fig 6.46) There are need gradually - perhaps inrt~ally m a plast~c bag - 
many colourless, proprietary agents avarlable wh~ch some tlme before you need it, and keep a close 
can be used ln a preventative way - always following eye on it Keep work covered in plast~c between 

workmg sessions. 

Q.LUALITIES OF WOOD 

Wood may be simply a vehicle to display the carving, 
as in the work of Grinling Gibbons where a figureless 
limewood supports the virtuosity of the designs. 
Conversely, the wood itself may be the source of 
inspiration - the sculprure a result of the carver's 
exploration of the material. Or there may be a point 
in between, where a type of wood is sought for quali- 
ties which work with a preconceived idea. 

Whichever approach is taken, wood exhibits 
many propcrties that need to be considered in 
the carving design or as the carving is evolving. Not - - 

Fig 6.46 Chzc woodworm damage. the s~ngie suljnce only do species d~ffer in their charactertbric~, but 
hoks lead ro exremiua cunneiling h a & .  The &en- of ~ndividual trees and parts of the same tree differ as 
bghrroio~sd dust suggests that these huks are not recenr well The qualtt~es in any part~cular plece of wood 
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depend on how the tree has grown. T h ~ s  1s the same 
as saylng that it depends on how the fibres were lard 
down, or the nature of the gram. 

Grain refers to the layout of the hollow fibres in 
the tree. Originally, as annual rings, they conducted 
sap or water; later, dogged with chemicals, they 
performed a skeletal role. Grain fibres run the length 
of the tree and may be straight or twisted, bent or 
interlocking, or spiralling around the tree in a 
direction which changes every year. 

Beginners find grain a little confusing at first - a 
little difficult to 'read'. One way to understand wsod 
grain is by imagining the fibres as a hundle of straws. 

Think how you sharpen a pencil: the fibres in the 
pencil run parallel along its length. As you sharpen it 
with a knife, slicing offthe end, you are working with 
the grain - the straws - the wood fibres - are pushed 
together and support each other, resulting in easy, 
clean cuts (Fig 6.47). 

If you try to sharpen a pencil in the opposite direc- . . 

tlon to no~mal, the fibres catch and tear up, falling to 
support each other. You are pushing the straws apart 
by tlylng to cut against the grain (Fig 6.48). The 
expression 'against the grain' itself has the sense of 
going against the natural i~lclination of a thing. It can 
he done with a very sharp blade and taking shallow 
cuts; but the surface is never as good, and carvers only 
attempt this way if there is no alternative. 

Cutting at right angles to the fibres is cutting 
across the grain (Fig 6.49). With sharp tools in some 
woods, this can be as clean as cuttlng with the grain. 

& 6.47 Imagine the p i n  of wood as a budk  of struws: 
this fipre shows cutting with the grain 

Wood fibres 

P.ig 6.48 Cuttin,. a,.ain5t the p i n  

Chisel p., 

'I- Wood 

fibres 

Big 6.49 Cumng moss  the aain 
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The gram, thkn, is the arrangemenr of fibres III a 
piece of wood - their direction m three dimensions. 
Recognizing the way the wood rs modified by the Ire 
of the grain - e~ther by mspecting t t  v~sually tn 
advance, or by reacting to how the wood IS cutting - 
IS a necessary sk~ll of the carver; one only properly 
acqurred through experience. 

Carving with the gram gives the sweetest, cleanest 
cut; against the gram, the roughest. An experiment 

w~ll  further help beannets get used to the idea of 
gram Uslng a V-tool or U-shaped gouge, cut an arc- 
ing groove in the surface of a smaIl panel of wood, 
mak~ng the curve run through at least 900. Examine 
the edges of the cur (Fig 6.50). At any pomnt, one 
side of the groove will be shiny and the other roug$, 
as the cut has been s~multaneously wth and against 
the ire of the fibres or the grain. T?y with a sharp 
blade to clean the side of the groove a g w t  the gram. 
You may be successful, but not as successful as 

revetsrng the direct~on of the cut and takurg a thln 
shaving wrth the grain. 

A related term is end grain. Cutting across 
the grain rweals the hollow ends of the tube-l~ke 
fibres: this is end gain /Fig 6.51). It is seen, far 
example, in the c~oss-sectian of the log, but is 
always present throughout any carvmg. By capillary 
actton, end grain w1I1 soak up any fimshmg hqu~ds 
(stains, oils, varnishes, etc.) far more than side grain, 
the walls of the fibres. Liquids pass between the 
fibres of stde-grain, but not so much into them. 
Because of &is different reaction to lrquids, and the 
d~ffermg ways in whtch the surfaces reflect light, 
the end grain tends to have a darker, more matt 
appearance, than side gram. Thls can be a problem, 
about whrch a httle more will be said in Chapter 7 
(see pages 138-9). 

Besldes the need to take grain into account 
whrIe actually carvmg and in the finishing of a piece, 

Fig 6.50 Wsmg a V- 
groaw to dL'monswate how 
ha dwection of  an affects 
he surjace of the cut 

Fig 6.5 1 End and side 
~ a i n  
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grain must he considered in the design stage before Strengthen the design by 'tying' some other 

any carving actually starts. element to it. For example, a bird may be placed 

The maximum strength of wood is along the so as to touch a Leaf or twig in a nonchalant way, 

length of the fibres (long grain), and weakest where which effectively acts as a support or brace. Some 

the fibres are shortest (short grain or cross grain). cunning is necessary to make such an artifice 

Where nossible, this feature should be used to make look unaffected (Fig 6.53). 
any potentially delicate element in a carving as 
strong as possible: for example, by running the grain 
down the legs of a carved horse, or along fingers. 
If the grain ran in the opposite direction - across 
the legs - they would be significantly weaker. 
The short grain might not even survive the trauma 

of being carved. 
Sometimes, if the grain can be used to strengthen 

one element in a carving, it is running in the wrong 
direction for another (Fig 6.52). Some options to dkal 

with this prohlem are: 

9 Redesign the piece rather than risking breakage. 

Find some compromise in presenting the design 

to the wood, so lessening strength in one area to 
gain it in another. 

Find a crotched piece of wood, or : 

unusual run of the grain. 

Glue on another piece of wood w ~ t h  gram golng 
m the d~rection that is wanted. One very 
common place where t h ~ s  solut~on has been 
adopted, for centuries, is ~n the outstretched arms 
of a cruc~fied Christ (or corpus). In  such a body 

'ig 6.53 A detail of St Joseph the Elder by Ham 
ieinberger, c.1523. The depth to which wood has been 
removed around the book is at least 15in (380mm). This no 

oubt involved boring away at kast some of the waste first, 
.Fig 6.52 This T'anc d y m s ~  horse illustrates th3 ..and a lot of cutting across the grain. The fingers are casually 
@oblems of xuiting the grain, with its lon@mdiml 'tied' to the book - beautifully supportin00 the otherwise weak 

to the cawing cross grain 
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Fig 6.54 A musterpfa as die Gerc s in Cologne 
Ca&dral(970~fi), whtcrr o rlearly 6ft 2&~ ~i .d5m) hrgh, 
mast hwa reparate m s .  Tb rs partly beca~se no trE@ 

would weh the sixe need&, pmdy far economy of mated 
and pmcL3 fur fbr sstrengtir gnined by running the woad fbra 
a h g  the mms. Cmefirl p~ntmg with c h e l s  or a tenon is 

posmon, the gram of the a m  is d m y s  at rtght 
mgles to that of the body: m e  way long, the 
other shorr. The aolutim IS ro came the arms, 
with lengthwise grain, separately from the body, 

Use secret dowels and pin from hehmd. 

Accepr the risk, but go carefully. The final piece 

wiIl probably need some protecrbn hrn 
handlrng or being touched. Vtewew of cam- 
have strong tendencies to wiggle delxate blw to 
see how strong they are. 

Hardness depends on the relatiye air and ckemical 
content of a p m e  of wood after it has been seasoned 

content, is much harder and denser. Some tropical 
,woods, such as lignum vitae, are as hard as some 
kinds of stone. 

Hardness also depends on the bonding of the 
wood fibres, giving rise to variations in flexibility, 
strength, and the ease with which the piece will split. 

A cross section through a tree shows the cut ends of 
wood fibres laid down in annual rings. If the tree is 
cut in any other direction the grain of the annual 
rings forms a pattern - this is the figuring or figure 
o f  the wood. 

Some woods, such as ebony, may have little or no 
visible figure at  all; some, such as maple, have a slight, 
regular pattern; and yet others, like lacewood, are 
highly figured. English oak is prized for its silvery 
medullary rays (Fig 6-55); in bird's-eye maple i t  is the 
tiny knots which are the attraction. -Thefigure is 
affected by how the tree has grown, from which part 
the wood has come, the presence of knots or burrs, 
and so on - making each piece unique. 

Burrs or burls are the wart-like outgrowths seen 
in some species of tree, such as elm. They are like a 
benign tumour, with an excessive growth of numerous 
small twigs, possibly caused by viruses or trauma. 
The grain is completely haphazard within the bun; 
which can make for difficult shaping, although the 
final figuring is usually extraordinary. 

Conductive sapwood has a lor of axr, but while ~r ' 
is easy to cut L E ~  most spec*es, it can be spongy and Fig 6.55 The 'siluerrays' rn q w m - s a w  oak are a 
not rake an edge. Heartwood, w ~ r h  a high chemical @wtzcuhI> p i sd fom of fguzing; 
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Along with figure there is the colour. This can 
vary greatly between heartwood and sapwood, as for 
example in yew; or there can be very little variation, 
as in ash. Colouring in wood ranges from black to 
white, red to yellow, and more or less any other colour 
as well. 

How much figure or colour is wanted depends on 
the carver's design and intentions. Colour and figure 
need to match the subject of the carving. A face, 
normally of a uniform colour, would look strange 
if mottled by the use of a highly figured wood; or an 

otter may look best in brown or brownlred wood, 
rather than pale yellow. 

Wood is a very tactile material, attractive to the hand 
and feeling warm because of the insulating air within 

it. Woods with a more open grain, such as oak or ash, 
feel different from those such as box, with its tight 
grain and silky-smooth surface. 

The openness of the grain is important when 
considering the amount of detail that is required in 
a particular carving. The more open the grain, the 
bolder and simpler the carving needs to be. The finest 
details need the tightest grain of wood (Fig 6.56). 
Comparing carvings from different periods in history 
will demonstrate this principle nicely. Different 
styles of carving are suited to different openness of 
wood grain - usually from a locally available timber. 
Compare carvings in, say, oak, lime or boxwood. 

Fig 6.56 Bland limewood, often be~ng hkened to cheese, 
toill take finely detaded carwlng and not camouf7age it with 

strong gram 

Seasoned wood, kept dry and at an even temperature, 
will last far longer than most people believe is 
possible - witness woodcarvings found in Egyptian 
tombs. But this sort of case is the exception. Left to 
its own devices, wood follows the natural pattern of 
decaying, especially if left in damp conditions or in 
contact with the earth. 

There are few woods which survive well outside. 
Frost, for one thing, will freeze the internal moisture 
and cause splitting. English oak has always been 
considered a very durable wood, and teak is selected 
for its natural protective oils - but even these will 
succumb to frost. 

Decay can be delayed by treating outdoor 
woodcarvings, such as signboards, with one of the 

proprietary preservatives on the market, and by 
protecting the wood from direct confrontation with 
the elements. Linseed oil is a traditional ijreservative; 
thinned a little with turpentine andbrushed on regu- 
larly, i t  tends to darken the wood considerably. 

SUITABILITY OF DESIGN 
AND MATEFUAL 

Points have been made several times in this 
chapter about matching the material to the design 
of the carving. Gathering these points together 
as a series of questions, but not in any order of 
importance, will produce some helpful considerations 
and guidelines. 

How b ~ g  w~l l  the work be? Wlll the wood need 

glu~ng up, or w~l l  the des~gn fit Into an avatlable 
piece of t~mber? 

Does the carving depend on the light and 

shadow of a detailed design, the wood primarily 
being a vehicle for this; or is the wood figuring 
of primary importance, with a broader, more 
'shaped' approach to the carving (Fig 6.57)! 

What is the relative cost and availability of 

the t~mber? 
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I would have been considered unfinished. The tdea of 
'wood for wood's sake' 1s a new one. 

Your own oplnions about the use of any trop~cal 
hardwoods need to be considered, and perhaps 
~nquiries made into the origins of the wood you want 
to use. Today the world, like the number of trees in it, 
is shrinking and many more woods are available and 
consumed by carvers. Never forget that wood is a 
'renewable resource' only if it is replanted or encour- 
aged to regenerate naturally. 

CHOICE OF WOOD 
Fig 6.57 Stmple, bold lines and pianes are well suited tu u 

wood such as elm 

Are you deslgnmg w~thln  your own capabilities 
as a carter! 

How appropriate are the figuring and colour of 
the wood to the deslgn? Does the wood relate to 
the subject? 

How much detail needs to be held by the wood? 

How much strength is needed, and where? Is the 

work to be handled or not! 

Is a highly polished finish wanted, or some 

rougher texture! 

Is the carvlng to be eaten from? (A tighr-grained 

and flavourless wood, such as sycamore, is needed 
I n  t h ~ s  case.) 

Is the fin~shed work to reside outs~de or inside! 

Will the wood have any effect on your carvlng 

tools! (Some tropical woods contam calclum 
deposlts which may blunt tool edges.) 

A few woods, such as the rosewoods and cocobolo, 
are allergenic, and the dust of others, such as iroko, 
affects some people adversely. 

I n  rhe past, generat~ons of carvers would evolve 
designs that worked well with the local woods they, of 
necessity, had to use They would select from among 
a few specles w h ~ c h  were known to 'work'. The wood 
~tself was often palnted or gllded, a 'natural' surface 

There is very little wood that cannot be carved; it is 
doubtful if there is a timber out there that someone, 
at some time or other, has not had a go at carving. 

Most trade carvers use a limited range of wood, 
perhaps half a dozen species. Instrumenl: makers may 
only ever want to carve one species for one part of the 
instrument. Some sculptors make a point of working 
with as wide a range of wood as possible. 

Although established carvers will know what 
woods they want, the  approach taken here is 
intended for newcomers and is based on how we all 
acquire knowledge: from others and from our own 
experience. Some books on carving give great lists 
of woods, with statistical columns of comparable 
qualities. My view is that newcomers to carving have 
never found this approach particularly helpful. 
For a start, there is too much material (what does 
an  'average density of X' really mean, anyway!). Even 
within a species, there are trees and parcs of trees 
deviating from the general characteristics. This is not 
to deny that knowledge of general characteristics is 
important or helpf~~l. 

Rather than give such lists oT wood, a~iotlirr 
approach may be found more helpful to those 
starting woodcarving, and unsure about which wood 
to choose. 

Begln by not worrylng too much; see yourself 
explor~ng wood m the same way you are exploring 
everything else. the carving tools, the des~gns 
and the techniques. 
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In the beginning, when you are finding your way 

around tools, how they work and so on, find one 
or two species of famously carver-friendly wood. 
Use well-seasoned wood, with little figure n o t  
too hard, nor too soft; clean and knot-free - on 
which to practise and experiment with the tools. 
Limewood, fruitwood such as pear, basswood 
(American lime) and walnut are examples. 
Avoid the pines and the oaks - extremes of soft 
and hard - to begin with. 

As you start becoming familiar with tools and 

handling them, and start to design and widen 

your ideas - look. Look at canzings in books and 
magazines with a magnifying glass. Best of all, 
examine carvings in situ. Look at old and , 
contemporary work: both the design and the 
wood, and how the two aspects work together. 
Store up this information in your heart and 
mind. So many carvers have gone before you and 
have left an enormous resource of visible 
information for you to mull over. Meet other 
carvers, possibly in local carving clubs, and 

exchange ideas. 

Using what has been said in this chapter as a 

guide, and your increasing knowledge, start 
exploring species of wood, one by one, as you 
feel the need. Start collecting bits of wood 
wherever you find them until you have a small 
stock readily available for designs as they arise. 
Explore ways of dealing with defects and 
problems. 

In this way knowledge grows slowly but surely into a 
natural appreciation of wood and its sunability for 

particular designs and uses. 

SOURCES OF WOOD 

Wood is technically the fibrous 'woody' matter 
which constitutes the bole, trunk, branches, twigs 
and even leaf veins of a tree. Ember  is the term for 
this woody material in usable quantities, especially 
after conversion. 

If you are not 'growing your own', there are two 
sources of wood for the carver: 

'FREE' WOOD 

It is not unusual for carvers to be given wood, as many 
people prefer to give it away rather than burn it. Logs 
will have to be converted and seasoned. 

The wood in old and second-hand furniture 
tends to be dried out and more brittle than it was 
originally. Scrape off the varnish rather than sanding 
the wood. 

For those inclined to sculpture, woodlands and 
driftwood from beaches need be their only source (Fig 
6.58). All found wood should be washed with warm 
water, and a soft brush used to remove the dirt and 
salt. Be careful to dry the wood as slowly as possible. 

Fig 6.58 Some carvers only ever work with free 
'natural' wood 
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Other sources d u d e  beanls from dernolltlon sites, 
reclamat~on yards, ra~lway sleepers (railroad ties) and 

BUYING WOOD 

Wood 1s often bought by a carver to s u ~ t  a paaicular 1 
deslgn. Wood that IS bought from a specialist suppller 
can be seen and inspected, some aspects of ~ t s  quallty 

1 
are guaranteed, and there should be an assurance 
about its seasoning and molsture content. 

Carv~ng is labour-intenswe, and the cost of the 
i 

wood is usually only a small part of the overall cost 
of a project. Carvers, probably more than most 
woodworkers, can therefore afford to spend money 
on the right wood for a particular lob. It 1s always a' 
great shame to lose a carving - not to mention the 
time - by using inferlor wood as a cheaper exped~enc. Fig 6.59 A carefdly selected stack of hmbm for a hrge 

There are quite a few tlmber yards today that carved panel 
advertise in woodworking magazmnes. Some make a 
polnt of servlng the woodcarver or turner, and sell Thls IS a comparative measure to whiih'all the odd 
smaller, selected stuff; often the manager has a per- slzes are converted for pricmg. Although so f~oods  
sonal Interest tn the craft. Such fims often produce are now sold m metrlc sues m the UK, metric hard- 
catalogues, and may have a mall-order servxce. woods are some way off as yet 

Check out all the local t~mber yards too. They One cub~c foot could represent a board m any of the 
vary tremendously m how helpful they are and what following shapes: 
they stock. Most are reluctant to sell less than whole . lin (25mm) thick 12ft (3,6m) long 12in 
boards; nevertheless, as the definition of a 'board' 

(300mm) w~de 
can vary cons~derabl~, it is always worth asklng what 
they have ul stock. Glubblng together with other 21n (50mm) thick x 6ft (1.8m) long x 12111 

woodcarvers can be a useful approach. (300mm) wlde 

SELECTING THE WOOD 
3in (75mm) thick x 3fi (0.9,) long x 12m 
(300mm) wide 

It 1s always best to select the wood yourself, even 
d you are a newcomer to the job - you can see 4 ~ n  (100rnm) thick x lft 6in (0.45m) long x 12111 
shakes and knots as well as thenext person (Flg 6.59)- (300mm) wide. 
Take along a block plane or spokeshave, as you 
wtll normally be allowed to clean a small area of a Remember that you may be deallng with nominal 
selected board for closer impect~on. Do not leave the sizes, as sawn from the tree. Shnnkage should have 
selection to someone who has no Interest In what been allowed for, but thls needs checking, especially 
you are doing, but is only Interested m selling you a dan  accurate planed dimension 1s needed, Wood may 
lump of wood quickly, before therr tea break. Try to be warped, bent, etc. a n o t h e r  reason for seeing what 
find out therr least busy tlme of day and enlist thelr you are buying. 

As a last point, buy wood from properly managed, 
Hardwoods m Brrtain are sold m cubic feet, with sustained sources. It can no longer be thought of as 

allowances made for the waney edge, bark and splits. simply 'growmng on trees'. 

133 
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GLUING UP 

You might want to glue wood together for a variety 
of reasons: 

to arrive at the size of wood you need 

to get an appropriate direction of grain 

to economize on time and waste 

to avoid the instability inherent in a single, large 

piece of wood, which may contain a mixture of 
heartwood and sapwood. 

So, gluing gives control over the following aspects: 

size 

stability 

grain direction 

waste. 

Plain glued joints - which rely on the glue for strength, 
with no mechanical advantage from the shape of the 
joint - are usually all that is needed (Fig 6.60). 

There are many excellent woodworking glues 
available today, often stronger than the wood itself, 
and easy to use. PVA (polyvinyl acetate) or 'white' 
glues are the most suitable for carvers, giving 
permanent and strong joints. Some of these glues are 
suitable for both indoor and outdoor use. 

Urea-formaldehyde-based glues (Cascamite is an 
example) are excellent for outside use. To some 

degree they are space-filling, but with their brittle, 
crystalline nature they do tend to take the edge off 
carving tools, so they should be used with caution. 

There are specialized glues which will stick wet 
wood with up to 25% moisture content. An example 
is Balcotan, which is used in boat building - it actu- 
ally reacts with the water in the wood. This is more 
expensive than white glue, and can be used if there is 
any doubt about the dryness of the timber. 

All glues have an 'open time' when the joint 
can be adjusted. They then pass through a curing 

-7ig 6-60 I f  you look carefully you can see thf J...... An fact 
&re are a total of six joins in the oak making up this king's 
head, but the careful colour and grain matching, and the 
overcarving, will render them w e  w less invisible 

stage, during which time the joint should be clamped 
and rendered immovable. At  some point the jointed 
wood can safely be handled, with the final, fully 
cured strength developing later. Details of these times 
and stages, the optimum drying conditions, and the 
shelf-life of the glue, will appear on the container. 

Glues work by: 

chem~cally bonding to the fibres of the wood 

soaking between the fibres and setting around 

them. 

Consider the following points before gluing: 

Wlth the exception of the special~st glue 

ment~oned above, glues are susceptible to the 
surrounding temperature and moisture. Always 
read the information on the bottle or pack. 
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Gluing fibres end to end forms a very weak 

joint that needs dowelling or strengthening im 
some way. Fibres glued side to side produce the 
strongest bond. 

The more closely the two surfaces fit, the 

stronger the joint. It is worth taking that extra 
bit of trouble over preparing [he surfaces. 
Once carved, a joint which has 'spmng' can 
be very dificult to reglue or clamp up. 

The harder or denser the wood, the greater the 

pressure of clamping that is needed to get 
the glue to penetrate the fibres. 

I 
9 Glue will not penetrate naturally oily woods 

(such as teak or pitch pine) particularly well, 
' 

Fig 6.61 L ,le principal movements of boards that have 
as most glues are water-based. The surfaces to be been glued with fibres running in conmary directions will 
glued need washing several times with methanol be an,80n~tic 
(methylated spirits, denatured alcohol) 
beforehand, and the comer of a chisel can be 
used to raise small 'keys' of gram. 

Potential (exagqerated) shape change 

CONTROLLING MOVEMENT 
When two pieces of wood are glued together, 
either face to face or edge to edge, they continue 
to 'move' as separate items. It is important to con- 
sider how any piece of wood will perform in the 
context of the whole; how the movement can be 
minimized, or one movement made to compensate 
for another. 

The best solution is to use quarter-sawn boards, 
but these are not necessarily available. Problems may 
arise in the following situations: 

when different species of wood are used, whick 
shrink and expand by differing amounts 

when grain runs in different directions, so . 
movements are working against each other 

(Fig 6.61) 

when different curs from the same tree are used, 

for example mixing slash-sawn with quarter-sawn 

wood (Fig 6.62) 

Quarkr- 
sawn 

Slash-sawn 

t m j  
Potential (exaggerated) shape change 

when the moisture content differs between the Fig 6.62 A joint using dierent cuts fmm the tree ma] 

pieces of wood, with one being less seasoned give rise to stress pobknls because the individual pieces 

than the other. move differently 
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The plaln glued joints that carvers use take the 
following forms: 

EDGE TO EDGE 
This sort of joint is used in panels. It may be rubbed 
-in which case one piece is left perched neatly on top 
of the other - or clamped, using sash cramps to pull 
the joint tight. 'Rubbing' is literally that: air and 
excess glue are squeezed out by rubbing one piece of 
wood against the other until the joint is felt to stick, 
which is when the glue starts to be absorbed. 

Arrange the grain so that each plank warps or 
moves in the opposite direction to the one next to it 
(Fig 6.63). The movement between boards is mutually 
compensating. Sometimes a wide plank is split into 
narrow ones to avoid excess movement and give the 
panel greater overall stability. 

be laminated from five 2in (50mm) boards. Again, 
allow for movement; but this time the movement 
needs to be complementary (Fig 6.64). The clamping 
pressure needed is much greater than for edge joints, 
as it is spread over a wider surface and a certain 
amount of pressure is always needed to force the glue 
between fibres (Fig 6.65). The more open the grain, 
the more easily the glue will penetrate. In this sort 

FACE TO FACE 
This sort of lomt is used to create a sohd bulk of Fig6.65 Glumng boardsface to face requires large pn s 

wood. For example, a block 10111 (250mm) th~ck  can to ensure that the glue penetrates the wood fibres sufi~ently 

Fig 6.63 Gluing boards 
edge to edge wtth parn 
direcnons alternated to 
allow compensatory 
-"vement 

Fig 6.64 Boards glued 
face to face must move in 
the same drrecnon 
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of clamping, w ~ t h  wide surfaces, there is more r~sk of 
using too few clamps than roo many. 

FLATS 
Hats are small surfaces on a carving to whtch a carver 
sr~cks extra pieces of wood, buildmg out a certain sec- 
tlon for effect. In these cases, offcuts from the 
ongtnal wood are kept and the gram closely matched. 
A rubbed jomt may be all that IS necessary. Small 
C-clamps made from bedspring coils are also helpful. 

END GRAIN 
Where end grain needs to be fixed to s~de gram, for 
example in a crucifix or a b~rd's wmg, dowels, dowel 
screws or some type of mortlse and tenon jomt is 
needed to ach~eve mechanical strength. 

Always do a dry run to check the equipment, 
the set-up, and the order of dorng thmgs. 

Check the matchlng of gram, not only from 
the poinr of new of movement but also for 
colour, figure, etc. Unless it is a feature, the 
jolnr should be as neat and ~ n v ~ s ~ b l e  as possrble 
(Fig 6.66). Take enough tlme over this, as 
glu~ng 1s difficuIt to undo. A thicker glue l ~ n e  IS 

a weakei one - the more closely the fibres are 
in contact, the better. 

Fig 6.66 Careful grain-matchmng should make the joints 

almost znwible once they haue been ca~ued over 

Design the camng so as to put the glue l ~ n e  
where it IS least noticeable: in a shadow or 
groove, and not, for example, down the centre 
of a face. 

Remember that a glue l ~ n e  cut at right angles 
only shows as a hair line; whereas if the glue line 
IS cut along its length to any extent, a thicker 
line appears. 

Enough even pressure IS needed to squeeze the 
glue out all around the glue line, but excessme 
pressure will squeeze out too much glue, leaving 
the lo~n t  dry. 

Wlpe away excess glue wrth a damp cloth to 
allow the glue line full access to rhe alr. 

Store the glue tn the r~ght condit~ons accocding 
to the maker's recommendauons. Some glues 
have a hmited shelf Irfe. 

% 

This chapter sets down some bas~c 
mformarion that carvers need to know about 
their material. Bur how much do carvers 
really need to know about wood? 

One answer to this quesnon is that it is 
not possible to know too much about the 
materia1 you are working in - but it 1s possible 
to know too little, The consequences of 
knowmg too lmle w111 be some adverse effect 
on a carving: the wood splittmng through 
inadequate seasoning; a disastrous result from 
staining; the woad failing to meet the needs 
of the design, and breakmg; or the shadows of 
the form being camouflaged by an 
uncontrolled gram. 

Knowledge will reduce the risk of meetlng 
these hazards. And knowledge best comes 
with the n a ~ r a l  flow of experience, which 
hopefully is enjoyable and the result of 
exploranon and challenge. 



CHAI'TEF: S E V E N  

FINISHING 

To look at why surface applications are used, and at 
some of their effects 

To describe some bas~c, straightforward and rel~able 

finishes, applicable to most carvings 

9 To suggest some alternative areas for experimentation 

In this context 'finishing' refers to the surface final colour of the carving. There are many differenb. 

treatment of a carving, after all toolwork or sanding finishes that can be used to achieve the effect the 

has been completed. There is not the space in this carver wants, from simple waxes to chemicals and 

book to deal with finishing in detail; this would need colours. Always try the finish out on some hiddea 

a book in itself. For example, gilding - a traditional part first to avoid unexpected results. 

complement to -carved work - is a craft in its own The surface of the wood reflects light (Fig 7.5), s@ 

right (Figs 7.1 and 7.2). whatever effect the wood surface has been given priop: 

As a preliminary point, experimentation is very 
important. The final appearance of a carving will 
depend on a combination of: 

the surface texture of the carvlng 

the colour and quality of the wood itself 

the type of finish that has been applied 

Leaving the wood surface straight from the chisel 
or sanding it are only two of the options available to 
the experimenting carver or sculptor (Figs 7.3 and 
7.4). Before applying a finish, consider using the 
following: texturing with wire brushes; burning and 
brushing; frosting or using rotary burrs; inlaying other 

sciously explored. 

I 
materials. There are many possibilities to be con- Fig 7.1 Gilded robes in a relief carving by Veit Stoss in the 

Lorenzkirche, Niirnber~, G e m n y  Jc. 15 17). Extravagant 

The namral colours of some species of wood will w r  of gold has turned the wood surface into a swirling field 

combine with that of the applied finish to affect the of enera 



ro the finish will affect how the light is reflected. 
This in turn will alter the appearance of the finish. 
For example, all woods tend to darken when oils 
and polishes are applied, and porous end grain will 
darken more than less absorbent side grain. The final 
cut of a sharp chisel closes the pores and smooths 
the surface of the wood; this has a different effect on 
finishes, compared with sanding. 

Fig 7.2 A bttle gold can go a long way part of The 
Assurnpt~on by the brothers Asam, completed m 1750 m 

tk Rohr Abbey Church, Bavar~a The theatr~tm sacrum a Fig 7.4 Detail of a headboard rn limewood. In thrs sort of 
evoked by the nchness of surface and colour as much as the work, where a smooth, polrshedfinish o needed, sandpaper ac 

sub>ect Before P~otestant u r n s ,  Lttk wood wd\ left wed to remoue tool marks from the \u$ace 
unbainted in churches 

. . 

Fig 7.3 Tk lion's mane from Death Astride a Lionr 
carved for a bell tower in southern Germany in about 1400. 
Vigorow use of gouge and V-tool leaves a surface texture 
which needs no finish to enliwn it. A split to the side of 
the mouth has been repaired with wooden inserts and 
ouercarved; a plugged knot hole has been filkd poorly at 
a later date 

- - -  . - 

Fig 7.5 The cut of the fibres in the wood affects [he 
absorption offinishes and hou' the caruin~ appears after their 
application 
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REASONS FOR 
FINlSHING 

Woodcarvings froin the earllest known onwards were 
polychromed - that ib, coloured or pa~nted to look 
Lifelike. The wood itselfwas only a supporting medium 
for the coloured skin of 'reality' (Fig 7.6). Even Greek 
marble sculpture was polychromed in this way. 

During the middle ages, woodcarvers began to 
leave their work uncoloured, perhaps only burnishing 
it with a handful of shavings or a tool handle; some- 
times sharkskin was used. Both Grinling Gibbons and 
Tilman Riemenschneider of Wiirzburg used simple 
varnishes to seal what was otherwise h e  natural 
appearance of the wood. The woods used were plAm, 
and a foil for decorative and deta~led carving. Slnce 
that tlme, many have thought that carvings need no 

Fig 7.6 Back of Der Englische GruB (The Angelic 
Salutation) by Veit Swss in the Lorenzkirche, Numberg, 
Germany (c. 15 17). The wood is subsewient to the colour 
as Stoss tries to make his subjects real; this is very different 
from the majori9 of modem carvin~, which leaves the 
wood uncoloured 

Fig 7.7 Jennifer Rung, Sielunpeili (The Mmor ot the 
Soul), 25 x 15in 1630 x 380mm). Carved in burled birch 
and finished in mixed water stains, sanded back to allow the 
naturd u~oad to show through, followed by coats of shellac 
and beeswax There is a dreamlike quality to the twelve eyes 
carved into the wood; a thirteenth takes the fmm of a mirror, 
in which to view yourself 

more additional polish than that coming from use 
and handling - and, indeed, one way of finishing is 
not to 'finish' at all. 

Today, there is a further change of taste and appre- 
ciation, with a greater variety of interesting and exotic 
woods available to be carved - some particularly 
prized for their beauty and figuring - as well as an 
abundance of new finishing agents. Many carvings are 
enhanced or even 'made' by the finish. It is rare now 
to find a carving that has not been treated in some 
way (Figs 7.7 and 7.8). 

There are three principal reasons for finishing: 

By filling the pores between the wood fibres, the wood 
is protected from picking up dirt and grease, especially 
that acquired through handling. The patina left from 
either of these sources may leave naked wood looking 
dull and grubby. Often the same areas of a carving are 
fingered repeatedly, so that the colour begins to 
appear irregular in a way that detracts from the over- 
all appearance. 

Protection may include a prophylactic treatment 
against woodworm . 
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Fig 7.8 Judith Nicoll, Barn O M ~ ,  life-size. Carved in 
Louisiana tupelo, following detailed research, with 
measurements and colours tuken f~om  reserved skins. Each 
wing is carwed separately so that the pain runs down the 
thin, contoured flight feathers. The feathers are textured with 
liniwes and rotary tools, burnt with a fine pyrography nib and 
then pa~nted with acrylics. The mouse is  carved from 
jelutong, with fish backbones for whiskers and a brass tail. 
For any wildlife carving to have such an impact requires 
from the carver a strong sense of dynamic fonn and 
narrative, and an extraordinarily painstaking attenhbn to 
details and finish 

Sealing wood inhibits or slows down the transfer of 

Whether the finish is a simple application of a sealer 
or the sandblasting, burning and colour-staining used 
on some sculptures, the finish itself must enhance the 

work. To put it another way: if the finish detracts from 
the appearance of the carving, there is no  point in 
using it. 

A carving which has taken days, weeks, even 
months to complete may be ruined in a few minutes 
by applying the wrong finish. Many a carver, having 
been impatient to finish a job, has regretted not mak- 
ing a few experiments on similar waste wood first. 

SOME SIMPLE FINISHES 

The following basic treatments, while not part~cularly 
adventurous, have heen used suc.cessfully by myself 
for many years. They may be all that your carvlngs 
ever need. 

Lacquers or varnishes th,at produce a synthetic, 
glossy appearance cannot he recommended for wood- 
carvings - except occasionally as a special effect (Figs 
7.9 and 7.10). 

- 
moisture between its surface and the air. Centrally Fig 7.9 Snail in butternut, width 15in (380mm). The 'hi1 
heated houses can be very dry, and workshops damp. is the o~ginal wood, just waxed. The sheil is bleached, seak 
The woodcaniing, if sealed, remains in a fairly well- with a matt i f i t )  mylic varnish and ckar wax. The snail 
controlled environment and is not so vulnerable to itself is finished with washes ofwatercolourgreens, rubbed 
ambient moisture changes. back and gloss-varnished 
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Fig 7.10 Detail OJ cne snails neaa. The surface is pur 
aU ouer to get the texture n o t i c e  that the eyestalks are 
smooth for contrast. It's the gloss varnish which does the 
trick: snails are slimy 

Remember that all toolwork or sanding needs to be 
completed thoroughly before finishing. Oils and (espe- 
cially) stains will make any torn grain, sanding 
scratches, cutting faults, tool or file marks stand out. 

Shellac is made from lac, a resinous substance exuded 
by an insect (Coccus incca) in the course of laying its 
eggs. It is collected, crushed, melted, filtered and sold 
in flakes. The shellac is then dissolved in methylated 
spirits (denatured alcohol) to make the usable liquid. 
Shellac can be bought already made up. Button pol- 
ish, white polish and sanding sealer are all based on 
shellac. It is used in the French-polishing of furniture 
w h i c h  is not our concern here. 

Shellac dries quickly on the wood as the alcohol 

evaporates, without raising the grain fibres. Working 
with it needs an efficient soeed. There is a choice 
between natural shellac, which is orange or brown, 
and clear, transparent shellac which has been 
bleached. The choice will depend on the lighmess or 
darkness of the wood. Brown shellac will enrich the 
darker woods. 

APPLYING SHELLAC 

@ Make sure the wood is completely dry before 
applying the shellac. 

@ Apply the liquid with a brush, which has to be 
cleaned with methylated spirits (denatured 
alcohol). As shellac dries quickly, work 
systematically with the grain, keeping a 'live 
edge' into which subsequent brush strokes can 
be worked. 

@ Several thin coats are better than one thick 
one, leavmg 30 to 60 minutes between coats. 
When dry, the shellac can be llghtly cut back 
w ~ t h  the finest wlre wool (no. 0000). Bmsh or 
vacuum the dust off carefully; do not blow 

Shellac will seal wood after oiling or prior to waxing. 
It cannot be mixed with water, nor is it waterproof; 
water will stain it. 

Oil finishes look best on hardwoods. Linseed oil is 
the most common oil used in this cvlitext. It  dries in 
contact with the air in the wood to form a skin; it 
may react with the chemicals in the wood as well - 

usually to the benefit of the appearance. Oils will no6 
raise the wood grain. 

One disadvantage of oil is that it makes any figur- 
ing more prominent, compared to, say, a simple wax 
finish. Limewood, for example, may look streaky. 
I would strongly advise testing the finish beforehand 

on waste wood. 
Linseed oil comes in a raw or boiled srate. The 

boiled oil is thicker, penetrates more slowly and dries 
faster than raw linseed oil. To make the application op 
these oils easier and to get them to penetrate the 
wood quicker, they need diluting with pure turpen- 
tine. Dilute three parts raw linseed oil with about one 
part turpentine; dilute boiled linseed oil with equal 
parts of turpentine. Keep these drying oils in sealed 
jars to prevent them forming a skin. 

APPLYING LINSEED OIL 

@ Apply the diluted oil f a i r l y  warm if possible - 
with a soft brush on to the ciean, dry, bare wood 
and allow it to soak in. A safe way to warm it is: 
by placing the oil bottle in a bowl of hot water 
for a few minutes. 
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0 Keep brushing on the oil untll it starts to 
remaln on the surface Leave for 10 minutes 
and then wlpe off the excess with a cloth. 
Do not allow oil to stand in pools. 

There are three sorts of waxes, depending on them 
orlgln: 

@ After several coats the oil will penetrate mineral, e g. benzene or paraffin wax 
less and less as the wood becomes saturated. 

vegetable, e.g. camauba wax 
Wipe off the excess and, tak~ng a clothes brush, 
v~gorously brush the surface. As the oil drles, 

.brush regularly to brlng up the polished sheen 
Keep a brush especially for bumishlng oiled 
finishes. 

One method used by some carvers 1s to submerge 
the carvlng completely in linseed oil, which may then 
be heated up slowly to assist the oll's penetration 
into the wood. When bubbles no longer arlse from 
the carving it 1s considered saturated and should be 
removed and thoroughly wiped off. This IS perhaps 
useful for smaller carvings. 

It is worth mentioning a few other oils: 
Tung oil (China wood oil) is a natural oil, more 

expensive than linseed but more water- and heat- 
resistant; it can be used instead of linseed oil. 

Teak oil is a blend of natural oils and solvents 
developed originally for teakwood, and is light brown 
in colour. It dries quicker than linseed oil but added 
pigments will affeit the end grain of lighter woods, 
making them look grubby and oily 

Danish oil contains resin-based hardeners that 
make the oil go off quickly to form a hard shell 
that is resistant to wear. I t  cannot be applied to 
a waxed surface (as linseed oil can) to freshen it 
up. Like teak oil, it  may affect the end grain of 
lighter woods. 

Walnut oil is used for carved vessels and other 
food containers, as it is an edible oil that dries with 
a nutty aroma. 

After oiling as described above, a coat or two of 
shellac will seal the surface further, prior to waxing. 
Shellac is not affected by oil as it is by water. 
The advantage of sealing in the oil is that the carving 
can then be handled and the su~face kept clean. 
The oil continues to dry and 'cure' with the air in 
the wood itself. 

animal, e.g. beeswax 

White paraffin wax can be used where a completely 
bland or clear finish is needed, although beeswax is 
also available in a bleached form. Mineral wax 
brushed on to the ends of timber will inhibit the dry- 
ing process, in which case it can be dissolved in white 
spirit (mineral spirit). A little mineral wax added to 
beeswax will make the beeswax harder. 

Silicon waxes, made into commercial polishes 
with all sorts ofadditives, cannot be recommended. 

Carnauba wax comes from a Brazilian palm. It 
dries to a very hard finish and, again, alfttle added to 
beeswax will give a rougher finish. Camauba is too 
hard and brittle to use on its own. 

Beeswax is a well-tried finish for carvings, 
although it is maintained by some museums that this 

Fig 7.11 Pure beeswax 
and turpentine are the only 
ingredients needed for a 
basic wax polish. Once 
mixed to & desired 
consistency, keep it sealed 
from the air to prevent the 
turpentine evaporating 
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Outer pan, I 
Water 

' Naked flame 

Fig 7.12 A double boiler prevents inflammable substar 
owerheating and ignrting on a naked flame 

Method 

@ Grate up the beeswax and spread it out evenly 
on the bottom of the inner contamer. Adding 
about 5% camauba wax to the beeswax greatly 
increases its hardness and resistance to dlrt. 

Q Pour In the pure turpentine until the wax is just 
submerged. 

@ Warm up the mixture in the double boiler on 
the stove, with the windows open, or simply add 
boiling water to the outer container. Stir as the 
wax melts to a creamy paste. 

I 
Take a l~t t le  out and allow it to cool; examine 
the consistency. Add more turpentme for a 
thmner consistency, more wax for a thlcker 
consistency. 

@ If your beeswax u from a beekeeper, unrefined 
wax (and its veh~cle, turpentme) oxldizes with a n  

(the wax, not the beekeeper), pass the melted 
over time, to the actual detriment of the wood. It 1s 

wax through muslln to remove ~mpurities. 
the prlnclpal wax for finlshmg carvings, and can also 
be used to repair small surface checks. I t  is a soft, yel- @ Store in an  airt~ght container. 

low wax whlch melts at a low temperature; ~t does not 
seal the Doses well, and tends to ~ l c k  up dirt and show APPLYING BEESWAX POLISH 

water marks. Bare wood should therefore always be @ Apply the creamy wax to the carving with a soft 
sealed before waxing, and the wax left to dry thor- 

brush, after sealing with oil or shellac. Work it 
oughly before handling. 

well into the comers but prevent them filling or 

I 
Beeswax needs to be dissolved in pure tulpentine to 

clogging - once the wax is dry these are difficult 
make it soft enough to apply; as the turpentine evap- 

to clean out. A toothbrush is useful for small 
orates, so the wax is left to harden (Fig 7.11). 

details (Fig 7.13). 

MAKING BEESWAX POLISH 
Heat is needed to dlssolve the wax properly and, as 
turpentine is very flammable, wax pohsh must always 
be made up 117 a double boiler - not ouer drrect heat or a 
naked j%me. A double bo~ler consists of a container 
with the inflammable substances to be warmed or 
mixed, placed inside another container with heated 
water (Fig 7.12). Although called a 'boiler', the water 
will not necessarily be boiling; with beeswax it need 
only be hot to very hot. The outside, heated container - 
will obviously be a metal pan, but the inner vessel can 
be polythene or plastic. This system of heating 
ensures that the turpentine never rises to a flash tem- Fig 7.13 I t  is a good zdea to keep separate hushes for 

pelature and rs safely placed to warm up and mlx with poluhmg oil w waxfnuhes. Keep another brush ennrely for 

the beeswax. brtcsh~ng bare wood 
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@ Use a soft brush, such as a clothes brush, to 
burnish the surface v~gotously - ~t IS a good tdea 
to keep a brush especially for this purpose. The 
waxed wood w~ll  remamn st~cky for some tlme 
and should not be handled. 

8 After 24 hours a second coat can be applted 
wrth clean, fine (no. 0000) wire wool, wh~ch 
cuts back the first coat. 

0 After another 24 hours, brush the carvlng agarn 
and allow the wax to dry The carvlng can then 
be pollshed with a cotton cloth. 

COLOUR 
The use of pigments I n  the form of stalns and dyes to 
add colour to all, or part, of a carvmng, 1s a subject that 

Fig 7.14 Buddhu sculpture in English oak, height 30m 
(760mm). The wood was recla~med and badly stuined wnch 

needs more space to cover than 1s ava~lable here. 
However, a few notes may be a helpful start to an 
explorat~on of sralns or dyes. 

The terms stain and dye are to all Intents synony- 
mous for carvers (though a dlstlnct~on la sometunes 
made between cams, consmstlng of a suspensron of 
sohd pigments which slts on top of the wood, and 
dyes, consisting of fully d~ssolved matenal wh~ch 
penetrates the wood) Stains can be bought already 
made up or in powder form, m a huge varlety of 
colours Clothes dyes, watercolours and or1 parnts 
also work on wood. Improv~sed dyes made from 
household materials can be surpr~smngly effective 
(Fgs 7.14 and 7.15). 

There are three man types of stam, depending on 
the medium wh~ch carrles the pigment. water-based, 
oil based and splr~t-based stms. The same medluln IS 

also used ~f any further dilur~on is requlred 

blue in parts in the robes, mulcing parncularly unpleasanr Fig 7.15 Head of the previous sculpture Coffee gwes jut 

mulncoloured jomts. I bleached the blue from the wood and the nght tone for oak, put on m many dzluted coats to 
sta~ned the robes wzth coffee. The face and body, himds ach~eve the depth of colour I wanted, wrth Danuh oil and 
and feet were jwt "stevexed wax to fmrrh 
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WATER-BASED STAINS 

Water-based stains have the pigments d~ssolved m 

water, the~r  character~st~cs mclude: 

good penetration into the wood 

qu~ck drying by evaporation, w ~ t h  a r~sk of tide 

marks or overlap mark5 

compatibility wlth further finishes (but sealing 

is needed first) 

a tendency to raise the wood grain; this makes 

them most suitable for sanded carvings, which 
need dampening first with clean water, then 

drying and resanding. 

OIL-BASED STAINS 

These have their pigments dissolved in linseed 
and turpentine; their characteristics include: 

poorer penetration into the wood compared to 

water-based stains 

longer drying times, so there is no danger of tide 

marks or overlap marks. 

Sealing wit11 shellac or wax is needei- 

warned that nrit all finishes are accel 
trials will be necessary. 

They do not raise the wood gram, wh~ch makes 

them suitable for calvings that are not golng to 
be sanded. 

The colour of the wood ~welf w~l l  affect the final 
colour of the stain: stalns appear darker: 

when wet 

on a rough surface 

on end gram. 

So work the colour in t h ~ n  coats, allow~ng the wood 
to dry In between, so you can see what is happening. 
Do test some spare wood first, as statns are very diffi- 
cult to remove (Fig 7 16). 

Wood can be bleached before colour~ng to remove 

natural colour and strong figuring. The 'two-part' 
bleaches are strongest, but need great care in use. 

Spirit-based stains have the pigment' aissolved in 
methanol; their characteristics include: 

poor penetration 

very quick drymg, so overlap marks are easily 

created; the drying can be slowed by adding a 

little shellac-based polish. 

After sealing, further finishes can be applied. 

Fig 7.17 A dc f The Banquet at Stmon's by 
R~emenschnelder (1490-2) Note the subtly sralned 
background m the wlndws which, togethei w~th the sketch 
lrnes of the V-tool around the outside, adds to the depth of 
relief. It is not know1 to what ex?ent the quiwalent of 
sand~aber was available at this time, but it is thoupht that - .  - 

They do not raise the grain, so they are suitable materials such as sharkskin might have beell used to smooth 
for carvings left from the chisel. over already well-fluttened surJnces 
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SAFETY 

The shellac, oil and wax finishes and stains discussed 
above are safe enough if due care is taken. Use com- 
mon sense and proceed conscientiously. 

Follow all instructions and advice on packages, 

especial17~ with bleaches and other caustic 
finishes. Some firms produce leaflets and 
guidelines for using their products. 

Use and store turpentine, spirit- and oil-based 

stains, as well as all other finishes, in well- 
ventilated areas. 

, Keep containers closed when not in use; keep - 

them away from chtldren, and away from heat 
and naked flames. 

All bmshes should be cleaned properly, and used 

rags sealed in plastic bags and dispesed of away 
from the workshop. It 1s not unknown for rags m 
some circumstances to spontaneously combust. 

Avold inhalmg the vapours, or allowing vapours 

to contact skln and eyes If contact 1s made wlth 
the eyes, Irrigate them fully wlth lots of fresh 

Fig 7.18 For a trompe-Sell caruing hke my lzfe,se-srr.e water and seek med~cal adv~ce if necessary. 
lobster, it might be more uppropnafe to stam the subject and 
kave the background phin A red dye war used, followed by - 
war, and a little grlt waxfur h~ghlights Caiv~ng 

Staming some parts of a carving only - for example, 
backgrounds - while leaving other parts natural 
wood, can lookvery interesting (F~gs 7.17 and 7.18). 

FUMING 
Fuming is an old method of darkening oak that 
depends on this wood's ability to react with ammonia. 
Orlg~nally done by hanging the wood m stables to 
react wlrh horse urme, or palnting with the same, 
today furnmg 1s undertaken m a tightly enclosed 
space with a discreet bowl of arnmonla accompanying small b o d  or saucer h rnm la  10 880) solut~on 

the carvlng (Fig 7.19). Start wlth a plece of waste 
wood, testlng various quantities of diluted ammonia Fig 7.19 A f m ~ n g  cupboard conh'ok the ammonia 
and varying lengths of time. vapours in contact with the cmumng 
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C H A P T E R  EIGHT 

RESEARCH AND DESIGN 

. ~ 

AIMS 

To encourage the use of drawing, clay modelling 
and other foms of preliminary study, which will 
help you to work better in the craft even though 
they are not acts of'carving in themselves 

RESEARCH 

When carvmg something which 1s intended to repre- 
sent something else, adequate research is essential: 
partly for the belief and appreciation of the viewer, 
but also to help you plan the process of carving itself 
(Fig 8.1). It IS d~fficult to carve wood which has 
already been carved away. 

Say, for mstance, the carvlng is to b ~ o f a  squurel. Few 
people can sit down and draw a conv~ncing 
sauirrel in three dimensions, let alone carve one. Our 
brarns recognize the real world by the smallest of 
clues - a bushy tail may be all you need to rdentify a 
squirrel as ~t disappears up a tree - but much more 
mformation is needed to carve one (or even catch 
one). And how much more information is needed for 
a complrcated subject such as The  Death of the Great 

Northwnbrian Hero, Siwurd? 
Research means looking at squirrels (or whatever) 

as closely as possible. Look at them in l~fe, in books; 
handle a squrrrel dposslble; look at how other artlsts 
have dealt m t h  this and similar subjects; draw them 
and model them- anything to understand the subject 
better. Thrs IS particularly Important wrth wlldltfe 
carvmgs - what looks l ~ k e  an interesting lrne to the 
carver may be a shootable condition to a horse fancrer. 

DRAWING 

Fig 8.1 To visualize clearly what you want to came, it I have come across many woodcarving students 
helps to hahave lots of information: photographs, sketches and who think drawing (and modelling for that matter) 
working drawings - even the original (07 parts of i t) ,  where is a waste of time, saying, 'Well, it's not cawing, is it!' 
possible. The next stage might be a model I counter this attitude with three thoughts. 
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The first is a questton: Where does a woodcarving 
start? Certainly not when the gouge bltes the wood. 
A woodcarving starts with an idea. And between this 
idea and the final result lies a lot of work: catching 
the tdea, wolking it out, plannlng the project (Fig 8.2). 
Draw~ng IS mdtspensable for savmg time and effort, 
and preventing mistakes. 

The second is that carving, whether relief or 
sculpture in the round, is about light and shadow 
(Rg 8.3). In turn, thrs is as much about the nature of 
seeing ttself as about carving. We understand about a 
three-d~mens~onal form because of the lights and 
shadows, and we understand a rehef carving because 

of the outllne. Drawing helps you see thls world of 
form more clearly. 

Thirdly, what if you have limlted tlme and oppor- 
tunity to carve? The chances are you will st111 have no 
problem findtng moments to  put pencil to  paper and 
draw. W~thout doubt, drawtng (and modellrng) IS the 
most Important thing to practice, outs~de of carving 

itself, for developing your carvlng sklIls. 
Unfortunately, draw~ng fills many carvtng students 

uath dread. Perhaps you recognize this in yourself. 
You see yourself as 'mnartisttc'; you have never been 
taught, or forgot whatever you learned a t  school. 
More than hkely, you have a wrong view of what 
lt w that you need to ach~eue as a curwri. We are not 
talking galle~standard, accompl~shed fine art, for 

I southern Germun?, carved by Xlman Rzememchneider 
between IS05 and 1510. Onlookers who have never tned m Fig 8.3 The play of lighr and shade bnngs l$e to the 
carae wood often fa1 to apprenate the barkground of b~llowrng cloak of the nsen Chnst in this den1 from 
druughtsmanshp and (wwzllyl modell~ng that makes such Rtemenschne~der's Cruc~hion altar at Detwang, near 
work exude confdence Rothenburg un the Tuuber 
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woodcarving this is not necessary. Our drawings are a 
means to an  end - the woodcarving - and the act of 
drawing itself is a means to a parallel end - becoming 
a better woodcarver. 

Differentiate, too, between 'drawing' and 'sketch- 
ing'. 'Sketching' is much quicker and looser; 'drawing' 

more finished and studied. One woodcarving may 
need only a few sketched lines in order to begin. 
Another may require sketches to be followed up with 
a well-structured, shaded drawing, complete with most 
of the details. In the case of a carving in the round, 
the project may require all this and a model before 
you are really ready to start. And, yes, this all takes 
time. But you will work with more confidence, and 
more quickly in the long run; and the results are likely 
r o  be more successful. 

So, for the purposes of woodcarving, drawing is 
a means to an end. If you could just go straight into a 
carving successfully without a drawing, all very well. 
But that would be unusual, even for experienced 
carvers; and a habit of drawing can help your carving 
ability in many other ways. Let us just go over the 
many additional advantages it has for the woodcarver; 
then I will give you some idea how to go about it. 

To help catch, generate and fErm up  ideas 

To a l h  you to take measurements or cross 
sections 

Drawing is the obvious way to assess what materials 

you need for a particular woodcarving; or, to put it 
another way, how the design may fit the wood to 
hand (Fig 8.4). 

As an aid to visualizing during the carving 
process 

Sketches, drawings and notes are essential for begin;. 
ning work, but also to keep you on the straight and 
narrow while you are working. What exactly had you 
in mind! What did this object look like? Is there 
scope to change your mind in mid-carving? 

Even simple cartoon-like drawmngs, with a few addi- 
t~onal comments and thoughts, can provide a useful 
notebook for an uninspired day. Repeated thumbna~l 
sketches can quickly work an idea into a woodcarving, 
show you what will work and what won't, and demon- 
strate the vety comforting fact that there are always 
endless design possibilities for every seminal idea. 

To  help predict potential problems 

At  least as many carvings fail through a lack of I 
research and preliminary work - such as drawing pro- 
vides - as through lack of skill. Many inexper~enced 
carvers start projects before they are ready: their ideas 
are not firm enough, they have inadequate knowledge Fig 8.4 A full-size working drawing, like this one of an 

of their subject, or they have not thought through the eagle lectern, d b w s  you to estimate materials and plan joints 

strengths and weaknesses of the wood, the direction with accuracy. Note d;a extensive cutting and pasting that is 

of the fibres that will be needed or the lie of the grain. sometimes needed until everything is 'jut right' 
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To communicate to others what you hawe 
in mind 

PENCILS 
Get a small range from hard to soft. In  UK 
nomenclature, choose these three as a minimum: 

Convincing potential clients that you can satisfy HB ('normal' medium softness), 2H (hard, giving a 
them with a great woodcarving might mean pro- light line) and 2B (soft, a dark line). These will give 
viding sketches of alternatives, finished drawings, you plenty of shading options (Fig 8.5). 
and a model. Remember: you have to convince your- 
self first. 

A word of warning: a two-dimensional drawing is 
not a three-dimensional carving. As the depth of a 
carving increases, so more of the object appears. And, 
unlike a drawing, real life doesn't have lines around 
its hard and soft edges; it changes continuously with 
our viewpoint. You may need a second drawing to the 
srde or back, and a top vmew as well, before you ase 
really confident that you know what you are doing. 

If you st111 approach drawlng wlth trep~dat~on, 
remember that: 

Anyone who is 'artmstmc' enough to carve is Fig 8.5 Bm~c drawzng took - cheap, low-qh, 

artlstlc enough to draw - enough, at least, to transportable and bhsfuuy repa~rable hard, medium and 

back up then carvlng in the ways I have lust soft pencils and an eraser 

described. I have never met anyone who cannot 
draw to thls modest extent. PAPER 

Choose a paper w ~ t h  some 'tooth' - that IS, some 
For us woodcarvers, the baseline 1s that drawings 

roughness to the surface, A slightly rough surface 
are a means to an end, they are not gr~ps the as it passes across and gives kt, and 
woodcanrmngs. You are not drawing for a gallery. your hand muscles, something to work against; 
The more you draw, the better you will get, and the llnes are sweeter and there is more potentlal 

the better you wlll carve, and the more you for llght and dark. A surface with I~tt le or no tooth, 

carve, the better you will draw Such 1s the such as smooth prmter or copler paper, is very sllp- 

transfer of skllls. pery, less pleasant, and makes it less easy to control 
the pencil. Paper needn't be from an art shop. far lots 

I t  really can be lust a doodle on the back of a napkm. 
Forget the computer; you lust need a low-tech pencml 
and paper. These days nothlng beats a photocop~er for 
enlargtng draw~ngs to a particular sue. And, if you 
want symmetry, or to clean up your efforts, you wlll 
find a llght box useful. Altematlvely, you can tape 
your drawlng to the wmndow, and a fresh plece of 
paper over it, whlch 1s a good trick for reversing a 
drawmg anyway. Another good reversing trlck is to 
draw on traclng paper, you can photocopy from both 
sides if necessary. 

. 

of rough sketches a good, cheap option 1s a roll of 
wall-linmg paper. 

ERASERS 
It msn't 'cheatmg' to use an eraser, just another means 
to an end If you begrn wlth llght llnes first and then 
add and overlay w ~ t h  darker ones, you'll find you 
won't need to rely on the eraser. 

ALTERNATIVES 
Most of my drawlng is done with pencll on paper, but 
of course there 1s noth~ng to stop you workmng with 
pens, felt-t~ps, wax crayons or whatever you llke. 
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If you are Into bolder, s~mpler, more sculptural forms, 
you may find that charcoal or very thlck waxy penclls 

TYPES OF DRAWING 

allow you to work more fluently; or that llnes come The following notes apply lust as much to drawlng 
more freely wlth chalk on a blackboard. something m front of you as something from your 

imagination. I tend to use, broadly speaking, three 

GETTING STARTED types of drawing. I might use all three in sequence, or 
I might stop once I have achieved what I need. 

LINES 
First: relax! Most newcomers are very tense and THUMBNAILING 
expect too much. Relax your mind as well as your It doesn't matter whether you are working from your 
muscles, keeping your fingers and drawing arm firm imagination, using a photograph from a book or copy- 
but loose. This should be fun; kids love it. ing a real-life subject in front to you - as with carving 

If you have never drawn before, practice making itself, don't try to start with the finished product. 
lots of repeat curves and S-shapes, using fingers, wrist Start loose, end firm; sneak up on your final working 
and arm - smooth and relaxed. drawing. Don't expect to arrive without many steps 

Hold pencils lightly, use your wrist - you' can in between. 
pivot on the small wrist bones for curves - and keep Begin with a few small sketches of about match- 
fingers flexible. box size. I might do many of these; they give me a feel 

Work very lightly with the hard pencil (2H) to for the object and are a quick way of generating lots 
begin with. Strengthen and concentrate your lines of alternatives. The proportions of your 'matchboxes' 
(HB, then 2B) when their position seems right. should correspond to those of the dbject in front of 
Use an eraser if you have to, but rub lightly. you or of the available wood. The limited room inside 

the box will force you to keep matters simple. Place 
SHADING the main lines - both outlines and internal lines - 
Think what you are doing when you are shading: you and the main shapes and shadows. If you find the 
are adding shadow. As shadows depend on the direc- thumbnail getting fussy or overworked, outline 
tion from which the light falls, you must bear in mind 
the light source. So (unless you are drawing a real 
object from the life) decide on an imaginary light 
source and visualize the logical effect this would have. 
If your light is coming from the top right, for exam- 
ple, then all the raised parts of the carving should cast 
a shadow to the left and below. Keep shading (2B) 
basic and simple: lines, cross-hatching and dots. You 
are trying to help yourself visualize the three-dimen- 
sional form, not to produce a work of art. Put in faint, 
experimental shadows at first, using either logic or 
observation of your model, then, as you did with the 
lines, selectively darken them. 

ERASING 
If your drawing looks a mess, you can trace off the 
successful lines - a light box inakes this easier, if 
you have one - and restart. Or stick a piece of paper 
over an unsatisfactory area and redraw - none of this 
is 'cheating'. 

another box to the side and begin another. Number 
the sequence so you can track changes. 

Rough out many thumbnails until the idea or 
design begins to look about right. Indeed, it is not 
unusual to end up with a choice of several alternative 
approaches, which may generate further carvings. 

FIRMING SKETCHES 
The thumbnails should at least get you moving in the 
right direction, and you can return to them at any 
time. Increase the size, ideally to full and certainly to 
scale, for the next stage. You can draw a grid over the 
thumbnail to help you enlarge it. Firm up lines and 
shadows so that the result begins to look like a draw- 
ing from which you can work. 

Use the hard pencil first to make light lines, block, 
ing out the main proportions, outlines, flows and 
rhythms. Don't put in details; this stage is not unlike 

bosting in. When you feel your lines are in the right 
places, start strengthening them and adding shadows. 
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If you want to check proportions, use the same A L 
method as 'real' artists. Hold your pencil in line with 
the object, close one eye and mark its total height 
along the pencil with your thumb. Transfer this 

1 - .  , ~- length to a side part of the paper as a datum. If you -. 
repeat this looking at another part of the subject, your -. - ~ 

thumb mark will be in proportion to this line and can - .  s - - . .  . 
be used to guide the drawing. Always extend your . I 

thumb and pencil the same distance from your eyes. - 
Ask yourself what you need to know for your carv- 

ing. Will your drawing tell you what you need to -~ 
know in a few months' time? Write notes to yourself 

on the drawing to remind you. Fig 8.7 The eagle's feet are only sketched in. I am not quitr 
sure of their fonn yet; I will almost certainly need a clay 

WORKING DRAWINGS model when I cet to that stage 
Although they may still look sketch-like, workiAg 
drawings are the ones that allow you to  begin carving 
with confidence. They will probably be full size - at 
least to scale - with plenty of information, perhaps 
including notes and side sketches (Figs 8.6-8.8). This 
is the drawing you might presenr to a customer to 
explain and illustrate your intentions. 

You may not need to go this far to begin with, 
but rhe point is that if you are not confident in 
what you are doing then you probably need to think 
it through more: get more information, make a few 
more sketches, and so on. / / 

Figs 8.6-8.8 Details of the working drawing for the eagle 
lectern (see Fig 8.4) 

Fig 8.6 The eagle's head. I could measure up the wood and 
probably bandsaw from the firm outlznes, whzch are a httle 
ouersmze t~ gwe some room for working out Inner demmls as 
the carvmg proceeds 

Fig 8.8 Carving will smrt with the feet of the pedestal. 
There are measuremenrs and notes, and a good enough 
profile to start a carving or an interim model. Note that the 
method of attachment h a  already been planned 

PHOTOGRAPHS 

Photographing a subject, or model, as the basis for 
a carving is a quick way of rende~ing an exact pose. 
It helps with problems of foreshortening and suits 

those who really cannot make headway with their 
drawing. If possible, though, use it in conjunction 
with active sketching. 

A photocopy of the print can be enlarged and 
transferred to the wood ready for bandsawing. A slide 
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can be enlarged and projected straight on to a panel 
surface or on to drawing paper hung on the wall. 

Photograph the many carvings and sculptures 
that appear all over our cities. These architectural 
decorations and patterns will develop your eye for 
form, interest and beauty. Don't forget to build up a 
portfolio of your own work as well. 

THE 'MORGUE' 

This is a term used by some graphic designers for a 
reference collection of cuttings, pictures and infor- 
mation filed in scrapbooks, folders or drawers. 

Built up over years, the morgue is browsed throbgh 
for inspiration, and studied when a problem needs 
solving. For example - and this is probably where the 
term originated - if you are interested in the human 
body, then gathering pictures from magazines, pho- 
tographs, anything that depicts heads, hands, eyes, 
Doses, action, old and young, male and female, will - 
soon bu~ld  up an invaluable source of reference. 

PLASTER CASTS 

Sometimes it is possible to take a simple plaster cast: 
of a carving, or part of a carving - to record it, studp 
it and perhaps even copy it. Low-relief carving works. 
best, as there are problems in taking a cast from- 
undercut work. 

Push a malleable modelling material (such aA 
warmed Plasticine) on to the wood, allow it to cool, 
and lift it off. Being oil-based, it usually comes away 
cleanly without leaving a residue on finished work;. 
Carefully build up the sides of your cast so that ir: 
forms a container, and pour in plaster of Paris.  when^ 
this has cooled, the modelling material should again 
peel away easily. Care needs to be taken to prevent 
distortion. Dry the plaster well in a warm place before 
varnishing it. 

Different plasters are worth investigating. Some, 
like dental plaster, will take h e  details; some new 
types dry extremely hard. 

CLAY MODELLING 

Many adults are nervous of clay. In  some ways this is 
surprising, as most of us had experience of playing 

with clay and making things with it - even eating the 
stuff - as children. Perhaps, as adults, we fear that a 
return to clay will find us lacking any improvement in 
creativity over the intervening years. Many students 
also avoid modelling simply because it is not wood- 
carving. I think these people simply misunderstand 
the use to which modelling is put by woodcarverg. 
and its many very definite advantages a t  all levels. 

It  is unusual to find an experienced carver starting 
a complicated woodcarving, particularly in the round, 
without some model in clay or other material, even if 
it is only a c ~ u d e  proportional sketch; and before the 
model there will have been drawings. Such carvers 
understand that modelling, like drawing, is one of the 
means to their end: a better carving, and ultimately a 
better woodcarver (Figs 8.9 and 8.i0j. 

Fig 8.9 This is quite a well worked-out model in rev- 
hardening Nuclay, good enough indeed to consider casting 
from it; I got very absorbed in thr work and subject matter, 
the proportions and appearance 
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Fig 8.10 Although careful measuring allwed me to get 
close to the model, there are many diffmences, features 
charactensnc of carwng include tool marks, righter changes 
yfplane, etc 

For a woodcarver, a model serves many purposes: 

Pinning down an idea 

Sometimes pencil and paper are slmply not enough. 
Even though it is usual to start w ~ t h  a sketch (Flg 
8.11), when you feel comfortable wlth clay you can 
catch an tnsptratton directly, mrsstng out the drawing 
stage altogether. 

Exploring an idea three.dimensionally 

A drawtng has one viewpoint; a model can have 
them all. So for a compl~cated carvmg, as opposed to 
a simple rehef, modelling wlll help you work the tdea 
through and firm it up. 

Salving problems 

The model lets you study the potential carvtng from 
all dtrecnons. I t  helps, for example, tn looklng tor 
the best use of grain direction to accord strength to 
likely weak parts of the destgn. 

Fig 8.11 Three stages m creating the foot of the eagle lectem- 
the working drawmng, the heclay model and the jinzshedfaot 

Measuring wood dimensions 

You wlll need to know not only what size block to dtg 
our from your wood store, but also whether it needs 
loming up and, importantly, where to stte the lomts. 

Planning the initial roughing out' 

A model should always be to scale. This bemg so, you 
can assess what waste wood can safely be bandsawn 
from the block. Perhaps more vitally, a model w111 
help you declde what wood to kave. 

Reference 

As the carving proceeds you may forget some of what 
you had m mind, so the model functions at all times 
as an &-m6molre. 

Sawing time 

I iind that modelltng and drawing always save me 
carvlng time m the long run - ~f only by avordtng 
mistakes - and the results are always better for it. 

Cjuining confidence 

Modelling helps develop your three-drmenstonal eye, 
your sense of 'sculptural form', and your understand- 
mg of the effects of light and shadow. 

Note that the model does not serve as an exact pat- 
tern for the carving. As we shall see, it 1s not a good 
tdea just to make a clay model and copy it m wood. 
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Modellmng, to the level we woodcarvers need, 1s not 
particularly difficult (much easrer than carving!), and 
qulte fun rf you relax. To start a t  the begmnlng: ~ u s t  
as an understand~ng of wood and its srmcture leads to 
an appreciation of the best way of carving it, so a n  
understand~ng of clay as a material helps to expla~n 
how it may best be handled and modelled. 

Clay is refined mud, simply that, very common and 
cheap. Shop-bought clay is cleaned and purified, but 
you may even be able to dig up your own. Because 
clay originally comes from decomposed rock, 
broken up and subject to chemical and temperature 
changes over millennia, it is found in various partkle 
(grit) sizes, in a range of colours, and with various 
chemical additions. Potters are, of course, very inter- 
ested in these matters, and there are huge numbers 
of recognized varieties. Some are better than others 
for modelling. 

Clay consists of particles of silica, which are sticky 
in the presence of water-. In effect the particles are 
glued together by water adhesion. It is the presence of 
this water that renders all clay sticky and plastic ($i- 
ant or modellable). Plasticity is the property of a 
material which permits its shaping and allows it to 
retain this shaped form until otherwise manipulated. 

Our everyday experience of mud or clay is that it 
becomes a rock-like lump if it loses the water. 
Put back a little water and the softness and plasticity 
return - you can shape the clay with your fingers. 
Put enough water back and you can make mud pies, 
even mud soup. Water is therefore one of the keys 
ro understanding and using clay. Here are some 
principles which modellers need to know: 

You must adjust the water content of the clay 
to get the right plastlcrty, the rlght worklng 
propernes, the correct hardness or softness for 
your purpose. (The less water, the drier and more 
leather-lrke the clay becomes; the more water, 
the more muddy or sloppy the clay.) 

Clay models must be prevented from drylng out; 
they will readrly crack and fall apart rf they do. 

Clay has to be stored damp. 

Exercrsrng the clay alters the relationsh~p 
between the silrca particles and the water. 
Kneading, stretching and foldmg clay 11ke bread 
Improve workabll~t~. You should always knead 
clay well before usrng it - the more the better. 
Keep worked (tempered) clay for re-use ~n a 
separate bin from the unworked materlal. 

The water makes the clay stlcky A certain 
amount of morstness is necessary to get a good 
bond when you add clay to clay; if in doubt, wet 
the surfaces. 

I would add two more princ~ples to give a fuller - 
picture of t h ~ s  materlal: I 

Clay has no strength of its own, no grain like 
wood. It is self-suppomng in compact shapes, 
reliefs, etc., but once above a certain sue or 
extension, gravity will take hold and the clay 
will slump. This is why you may need an 
internal skeleton or armature to hbld parts up. 

Clay is homogeneous and solrd; push it m 
one place and the mass must move to another. 
We will come back to this when we d~scuss 
modell~ng. 

BUYING AND STORING CLAY 

You can model many type of clay, but the best would 
have an even consistency and not be too smooth 
(unless you are doing a small or very deta~led mode& 
A lrttle fine grog (ground-up fired clay) adds 'bite'. 
Colour vanes, but 1s funcuonally unrmportant: 'balP 
clays are blue-black, and terracotta is red-brown. 

If you buy clay from a sculptors' suppher, a good 
type is bound to be specified. If you go to a potter, 
ask for something that will model well, hold together 
and have good plastrc~ty; you are not interested m 
~ t s  fir~ng qualities. In both cases you may well ger 
samples to try. 

Big blocks of clay can be cut into smaller ones 
with a length of piano wire, handled at both ends. 
These should be clingwrapped or bagged in plastic,. 
then stored in airtight plastic buckets and tubs. 

Clay must be kept moist. If it dries out, break it up$: 
add water and leave. Once it has crumbled down to, 
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mud, allow the water to evaporate, then beat and MODELLING TOOLS 
knead the clay and you find it as good as new - so clay Your hands are your most important tools for model- 

models are endlessly re-usable. ling. See any additional tools as extensions of your 

When the time comes to use vour clay: fingers and thumbs: work out what you want to do, - 
then you will see what you need. 

I t  should be soft enough to be easily rolled out or 
You can buy sets of modelling tools or make your 

moulded by your thumb. It takes a little practice 
own from wood - preferably smooth, and naturally 

to appreciate what constitutes the correct 
oily if possible (Fig 8.12). Modelling tools that have 

pliability. 
serrated edees are also useful, for scraping back clay 

If the clay is too soft (wet) you wlll need to 

spread it out and dry ~ t ,  or add dr~er  clay. 

A - 
(Fig 8.13). Clean the tools after use and rub them 

with linseed oil. 

If too hard, push in a few holes with your fingers, 

fill them with water and re-knead; or leave 
overnight wrapped in wet cloths. 

ALTERNATIVES TO CLAY 

In addition to clay I use: 

Nuclay 
A clay containing fine glass fibres. It works similarly 
to normal clay, but the fibre content strongly resists 
cracking. This means that you can allow your models 
to  dry out, and even harden them with PVA or a 
special hardener. 

Synthetic modelliAg materials Fig 8.12 A selection of modelling tools, mostly home-made 

The oil-based, non-drying, clean modelling clays, in smooth, dense hardwoods 
used widely in schools and by well-known animators, 
are often referred to in Britain by the proprietary term Fig 8.13 Some of 
Plasticine. Temperature is very important: the mater- these metal tools 
ial loses workability far more quickly than normal 
clay when it grows cold. I warm mine in an oven and 
keep excess wrapped in tin foil until I use it. 

There are many modelling materials sold in art 
shops, including hardening clays that can be rasped 
or filed bur not re-used. They are all very expen- 
sive compared with clay; this matters more as 

your model gets larger. 

TOOLS AND EQUIPMENT 
3 

What you need wlll depend on the scale and detall 
to w h ~ c h  you are working. A lot can be done by 
Improvising with what is to hand. 



W O O D C A R V I N G  TOOLS. MATERIALS & E Q U I P M E N 1  

As you model you will build up a collection MODELLING STANDS 
of tools made from bottle tops, old toothbrushes, To model a relief carving you only need a board; 

perspex, metal, whatever. plywood is best. There is no  need to treat it, but 
you may want to put a simple frame round the edge to  

CUTTING CLAY represent the wood thickness. 

Obviously, clay is added to build up a form, but you Some modellers like to work a relief vertically 

can also cut it away. Wlre (cheese or piano) is best to for the benefirs of perspective. For this you could use 
slice clay; it is hard work with a knife. the 'Deckchair' carving stand described in my 

For removing smaller amounts, you can make your Elements of Woodcar~ng  (pages 20-1). To prevent the 
own tools, but I found it simpler to buy a couple of clay slipping under its own weight, some 'butterflies' 

different-sized cutting tools, which are wire loops on - little crosses of wood tied with wire - or something 

handles. The loops may be serrated for additional similar can he screwed into the plywood, using rust- 

scraping (Fig 8.14). proof brass screws. 
For small models, a piece of plywood (if you need 

to nail on armature wire) or old roofing slate is aa 
ideal base on which to work. 

Modelling in the round is much 
easier if you have a revolving 
turntable: you can get at all parts 
easily and see the effect of light and 

shadow. You can malie >our own quite 
simply for a smaller model; or, if you have some 

adjustable device to hold woodcarvings, you may 
be able to adapt that. Once you appreciate the 
value pf modelling you might want to think of 
lnvestlng In a small rotating modelling stand, 

which you can buy from sculptors' or potters' 
suppliers (Fig 8.15). Mine has been invaluable over 
the 20 years I have had it. 

A full-size modelling stand, at which you can work 
Fig 8.14 Tools for cutting and remooing clay include a upright, might be a luxury, or it might be just the job 
 fin^ wire wid; handles each end, stout wire loops in wooden for the type, quality or amount of 
handles, and a half-round tool for making holes 

WATER 
You w ~ l l  need a little pot w ~ t h  a small sponge for 
wettlng surfaces, a plant mlster or spray with whlch 
to molsten the model and prevent it drylng out wh~le  

you work, and some damp rags to cover the clay 
model between sessions. 

BRUSHES 
These are used for consoltdatine and smoothing over 

modelling you will be doing. 
As always with equipment, 
start simply and add to it on  

the basis of need. 

- - 
surfaces, and for wetting the surface of one piece of Fig 8.15 Thu table-top modelhngstund 1s equally we&[ 
clay before addlng it to another. weh clay M wd; synthenc modell~ng materials 
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ARMATURES 
An armature is anything that you put inside a part of 
the model to  prevent it slumping with gravity. This 
may be a full wire and wood skeleton, or just a sliver 
of bamboo expediently pushed in. 

Make armatures from materials that will not rust: 
wood, galvanized or plastic-coated garden wire, brass 
or zinc-plated screws, for example. Spaces in the 
model can be filled with damp rags or newspaper to 
conserve clay. 

Since the axmature is on the inside, you do need to 
plan ahead to avoid having a wire sticking through the 
clay, for example -though for a working sketch model 
this may not actually be a problem (Fig 8.16). Usually 
such planning is based on preliminary sketches. 

Fig b 

the beak and tail in this small model of a bird 

BASIC MODELLING 

Many books are available to give you advice on keep- 
ing, storing and working clay. Relax, be patient, and 
eniov what vou are doine - don't take vour modelline 

Have tools and materials ready; think about whether 
you need an armature, and make one if you do; and 
knead some d a y  well to begin with. Figs 8.17-8.22 
show the basic techniques. 

You will learn best just by getting stuck in. As you 

do, here are some essential points and guidelines: 

Work to scale f a i l i n g  to  do so is a wasted 

opportunity. 

Remember too that you must 'think wood' even 

as you model clay: pay attention to  grain 
direction, strength and so on. 

is the eariest way to reinowe what you need 

, , " " 

too seriously. As with every skill, practice and experi- Fig 8.18 Beginning to build up the form by adding large 

ence help the most. pieces of clay 
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Fig 8.19 As you approach the final surface, ndd smallpr Fig 8.22 At some pant, modelhng tools take ower from the 

and smdkr p~eces fmgers to create the subtler fm and deta~k You can see 
now that this is the model for the lectern foot, shown 
compkte m Fig 8 11 

Your model must be bullt from the inslde out, 
addlng mass. 731s is the opposite of carvmg. 
Butld up m a n  masses first, then add smaller 
lumps in the direcnons you want to go; towards 
the end you will be adding vely small pleces. 

Start with large lumps of clay. Put your modelling 
tools as~de for the moment and just use your 
fin~ers. Smear torether at the loins to avoid air 

Fig 8.20 Cutting away excess ciay to re+ the shape 
- - 

bubbles; this will make your model stronger. 

After the main masses are In place, allow the clay 
to stiffen a little; then start adding smaller pieces 
to refine the shape. 

Only then do you start thmking of deta~ls. Just 
hke carving, d the underlymg form IS right then 
the deta~ls w ~ l l  just fall into place 

If you just push Into the clay m one place, it w ~ n  
simply push out in another. Add and subtract, 
rather than pushing. 

Don't go straght for a complicated design until 
you have built up your confidence and 
comaetence y o u  will only be d~sappointed. - - 

Fig 8.21 Your h a d  are often the best tool to s t  the shape Begin practlslng wlth slmple shapes, perhaps 
you want even lust a part of what you eventually want. 
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You may have to attempt several models before 
you get a rrght. Cut back if you have to, wtth 
wrre tools, to where you last 'had it righr'. To add 
a new piece, roughen and wet both surfaces and 
~ u b  them together a b ~ t  to close the jomt. 

Keep the clay darnp as you work with an 
occas~onal mrst of water from the spray, and 
consolidate the surfice w~th  a soft, wet brush. 

When you have fintshed a session, cover the 
model with wet cloths and polythene to keep it 
moim If there is a danger that thrs would damage 
the detarl, make a polythene 'tentJ and lnclude a Fig 8.23 Another example of a clay model m wh~ch zdeas 
bowl of water to keep up the moisture inslde. hawe been worked through, and the derived camng, whzch 1s 

clearly not lust a copy 
Do keep rn mind that for a woodcarver, your model 
has a job to do. So unless you want to keep your T ~ S F E R R I N G  WORK. TO THE 
model - perhaps castlng it In plaster - there is no SOLID 
need to go for an exact, beautiful fintsh. Stop when 
the job 1s done - when you have the ~dea  of your Trac~ng paper and carbon paper arc twô  well-tried 
carvrng fixed and clear In your mtnd, and you have methods for transferr~ng drawmgs. Stand~ng a sheer 
enough informatran to make your measurements, of plate glass in front of a clay model and drawtng its 
and so on. profile wrth a chinagraph pencll - wh~le movmg the 

Even if your model 1s a drsaster and you d~scard a eye-lme to avo~d dtstortlon - IS a way of capturrng an 
after the model l~n~ sesslon, the maklng of it will have outhne for small three-d~mnsional work; another 
made you study your subject more closely. This must way is to use a try square to trace the shape on to a flat 
be of benefit; the model will still have gone a long surface (Flg 8 24). T n ~ s  outl~ne can then be cut out 
way towards achtev~ng tts purpose on the bandsaw. 

HOW TO USE THE MODEL 
WHILE YOU ARE CARVING 

Clay models and woodcarv~ngs are different beasts. 
I 

The two approaches and processes are distmct, and 
the d~fference 1s reflected in the result. For this reason 
alone, I would never advocate making a model jut to 
copy it rn wood. I think it is possible to strike a cre- 
arrve balance. When I have a model, I reckon that I 
look and calculate from it durrng the first third of the 
cawing process. Somewhere around the bostmg-~n 
stage I find myself paymg less and less attennon to the - 
model and becommg more absorbed m the carvmng; Fig 8.24 Uszng a q square to take a profile of the ckay 
the carvmg has taken over. I then put the model by, model for the carwmngm Ftg 8.10. The nme taken up 1n 
and mrght never look at it again. Thls I recommend mdkrng the model rs just~fed the erne w~th wh~ch the wood 

as an approach. It keeps the integrity of the carvmg dmenaons and the planng of the jomts can be cakulated, 
while usmg the model to advantage ( F I ~  8 23). whzch allows accurate b&wng 
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I said at the beginning of Volume 1 that this book 
(and, even though it is now two volumes, it is still 
one book to me) does not contain carving projects. 
Its purpose is not to tell you how to carve but to 
give you that indispensable background knowledge 
needed to carve well - information only sparsely 
treated elsewhere. 

If you think about it, the cutting edge of the cak-  

ing tool is the interface, the meeting point, between 

you and the wood. On the other side of this place of 
contact is your material: wood. On this side is you: 
your talents, desires and energy. Carvers absorbed in 
their work know that the somewhat clich6d expres- 
sion about tools being an 'extension of your hand' is, 
nonetheless, true. 

Over and over again, when I ask woodcarving 

students what they want to learn, what usually comes 
first to their minds and lips is 'tools', 'sharpening' 
and 'wood' - things which feel like primary hurdles. 
I am convinced that the material in this book will 
contribute to answering these questions; and, despite 
the size of these two volumes, 1 know the answer to 
be plain and readily acquired. 

But, once over these hurdles, what about learning 
to carve with the tools? Putting to one side the prac- 
tical advice and projects in my other books, what can 
the beginner do about developing carving skills? 

What's the best approach! 
I often use the analogy of learning to play the 

gultar when I'm talk~ng about leamlng to carve: 
acquiring your carving tools is like buying your guitar 
- and of course you want to buy the best, and make 
sure the guitar is made properly. Sharpening your 

carving tools is like tuning your guitar: without this, 

no matter what tune you want to play, it won't sound! 
very good! But what next! 

No embryonic classical guitarist in their right 

mind would think that they could sit down to play 
a Rodrigo guitar concerto straight away. A beginner 
would expect to practise - consistently, regularly, 
intelligently - and to invest time. They would start 
small, with easy finger exercises, repeated again 
and again, gradually increasing challenges as they 
become proficient. And, if they know about concert 
performers, they also know that the best continue 
such 'practice' forever. They would aisd listen care- 
fully to other guitarists and to old and new renditions 
of fine guitar playing; would watch live performers 
closely, seek out the techniques and 'tricks' whereby 
the masters produced such sounds. 

This is how you learn any skill, and surely carving 
is no different. Small steps, big walk; absorbing and 
being inspired; confidence begets competence. 

And at the end of the day, it is the woodcarving 
that remains. The viewer will not see the tools, or the 
sharpening stones. They will forget the original tree 
from which this last fruit was carved. They won't hear 
the banging of the mallet, the intakes of breath, the 
curses of struggle, the cries of delight. They probably 
won't appreciate the investment of time, and money, 
and practice. 

My last thought is always to keep this in mind: 
all these things - including this book - are a means to 
that creative end: the final carving. At  the same time, 
there is great joy to be had in the travelling, the 
process of learning and acquiring skills, even if you 
never get very far. This is what makes woodcarving 
one of the greatest of crafts. 
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Detail from the centre of Lord Strathcona's Horse (Royal Canadians) trophy cawed for HRH the Prince of 
the beaver is 3in 375mm) long 

Waks Nose to tail, 



A GLOSSARY OF 
WOODCARVING TERMS 

adze an axe-like tool whose straighc or 
curved cutting edge is at right angles to 
the ax& of the handle. 

air drying the traditional method of 
seasoning timber by leaving it to dry in 
the open air. 

allongee chisel or gauge one whose blade 
splays outwards all the way from the 
shoulder to the cutting edge. 

angle grinder a hand-held power tool with 
a cutting or abrasive disc whose axis is at . 
right angles to that of the body of the 
tool. 

annealing removing the hardness from a 

piece of metal by heating and allowing to 
c w l  slowly. 

annual rings the successive layers of wwd 
produced each year by the growing tree, 

appearing as concentric rings in a whole 
log or as roughly parallel lines in a sawn 

board. Each ring consists of both 
spdngwwd and summerwwd. 

applied caning relief carving which is 
made separately and subsequently 
attached to a background, rather than 
being caned in situ. 

Arkansas the name given to the harder 
grades of novaculite'sharpening stone. 
The different grades are, in decreasing 
order of hardness: black, nanslucent 
(the most useful to the woodcarver), 
hard white, soft white. 

armahue an internal fnmework or 
skeleton, usually of wire, to support a 

model made of clay or similar material. 
back the convex side of a gouge blade. 
backbent see bent tmls. 
hackerooi a carving twl ,  now rarely used, 

which resembles a fluteroni with the 
central pan of the blade cambered 
upwards. 

background the plane against which the 
whole subject, especially of a relief 
carving, is placed; compare ground. 

hacksaw any saw which has a stiffening 
spine of steel or brass; usually class&ed as 
tenon, doverail and gent..' saws, in 
decreasing order of size. 

bandsaw a stationaq workshap machine in 

which a continuous, flexible saw blade 
p a s  over two largediameter wheels or 

three smaller ones. 

bark the prorecrive aurer layer of a nee, 
almost impervious to water 

bast a spangy layer immelately beneath 
the bark, which tramports sap 
d 0 - d .  

bead either a semicircular moulding, or a 
shan segment of one carved into a 

hemispherical shape. When bead 
mouldings are grouped or clustered 
together in a series, they are 
called reeds. 

beeswax a natural wax which, when 
mixed with turpentine, can be used as 
a wwd &h and as a filler for small 
cradw. 

belt and disc sander a sanding machine 
with both an abrasive disc and an 
abrasive belt. 

belt grinder a bench grinder fitted with an 
abrasive belt instead of a wheel. 

benchplate my preferred term for a 

polyc~ysdline diamond lapping plate or 
sharpening stone, which is genaally 
much thinner than a conventional 
benchstone. 

benchstone a flat-topped rectangular 
sharpening stone, used for sharpening 
chisels and the convex sides of gauges. 

benchstrop a flat strop for we on chisels 
and the outside bevels of gouges. 

bent twls chisels or gouges which have a 

curve or cnnk along their length giving 
them a greater facility for getting into 
recesses. Longbent (salmon, sowback, 
c w e d )  twls are bent along the whale 
blade length for shallower recesses; 
s h o r t k t  (frontbent, spoon, spoonbit) 
twls have a long, straight shank and a 
tight crank at the end for getting into 
deeper hollows; backbent gouges are 
reversed shortbents far use when the tool 
is to be presented to the waod 'upside 
down'. Shortbent skew chisels come in 
left- and right-handed pain. A buckle 
gouge is a hontbent gouge with an 
unusually sharp bend. 

bevel the wedge of metal between the 
cutting edge and the heel of a carving 
twl. It is normally flat, with an angle of 
about 2V. 

bit the cutting part of a drill, flexible-shaft 
machine or other mtaq tml. 

black Arkansas the hardest grade of 
novaculite sharpening stone, too hard to 
be of much use to the carver 

blade the cutting part of a carving tool; 
sometimes the tern refers only to the 
part below the shoulder, and sometimes 
to everything excepr the handle. 

block a small plane with its blade set; 
at a comparatively low angle. 

blueing a bluish diicolorarion indicating 
loss of temper in a tool blade, caused by 
overhearing when grinding the blade. 

bolster anorher name for shoulder. 
bosting another word for the roughing-out 

or 'sketching' stage of carvmg, where the 
underlying forms and flow of a subject are 

established. 
bowsaw a saw with a narrow blade strained: 

in a wooden frame, forsutting curves in 
comparatively thick material. 

b&g wheel another name for a honing 
wheel. 

bullnosed another term for nosed. 
burl or burr (1) woad with irregular, 

highly convoluted grain, &en from a 

growth on the side of the rmnk or from 
near the rwt. 

burr (2) another name for wire edge. 
button another name for snib. 
d m  the layer of growing cells in a 

m e ,  between bast and wood. 
candle a margin of highly polished metal 

on an orhenvise dull bevel, when the 
edge of the bevel has been stropped and 
the rest only honed. 

camel the concave side of a gouge blade; 
see also in--el and out-camel. 

Carbo-dum vitrified silicon carbide, 
used to make artificial sharpening stones. 

camauba wax a hard-drying vegetable wax 
which can be mixed with beeswax to 
make a durable wood finish. 

carver pattern handle the common barrel- 
shaped or cigar-shaped handle used an 
both carving twls and carpenq chisels. 

C-clamp the American tern for G-clamp. 
ceramic stone a man-made sharpening 

stone in which alumina (synthetic 
sapphire) is the abrasive. 

charnel the concave side of a gouge blade. 
check a crack in wood, especially a minor 

one occurring during the drying procw. 
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China wood oil another name for tung oil. 
chip carving a style of decorative cawing 

consisting of geometric motifs incised in 
the surface of the wood, usually with 
knives; in same styles, a V-tool or a 
veiner may be used as well. 

chisel a carving (or carpentry) tool with a 

I 
:straight cutting edge, as opposed to a 

;gouge, which has a curved cutting edge. 
Carvers often use the term lamely to 
refer to both chick and gouges. 

chops (singular and plural) a wooden vice. 
The type used by carvers for holding 
work in the round is similar in shape to 
a metalworker's vice, and sits on top of 
the bench surface. 

combination stone a benchstone which 
is coarse on one side and fine on the 
othel: 

.?tincave hollow (like 'caves'). 
conversion the process of reducing a tree 

into usable pieces for woodworking. 
convex rounded. 

I 
cqping saw a saw with a very narrow blade 

!strained in a metal frame, for cutting 
!curves in thin material. 

corner chisel another name for the skew 
chisel. 

corner grounder another name for the 
shortbent comer chisel; see bent tools. 

crosscut saw one whose teeth are shaped 
for cutting across the grain. 

cross grain (1) another term for short 
grain; (2) grain which changes direction, 
making the wood awkward or 

unpredictable to work. 
crotch the Y-shaped formation where a 

tree trunk divides into two, or where a 
major branch divides from ihe trunk; 
the wood often has atuactively 
convoluted grain. 

curved gouge another name far a langbent 
gouge; see bent tools. 

cutting angle the angle at which the blade 
approaches the woad. 

cutting disc any of the various Qpes of 
circular cutter designed for use in an 
angle grinder. 

cutting edge the extreme edge of a cutting 
tool, invlstble to the naked eye, whlch 
leaves the h a 1  cut surface 

cutting profile the longxudrnal sectron 

through the cutrtng edge of a tool 
Danish 011 a commerc~al od fimsh 

contamlng haiden~ng agents 
dead knot see knot 
devil stone another word far a dress~ng 

Stone 

diamond stone any sharpening device, made 
in the formof a benchstone or slipstone, 
which uses artificial diamond as an abrasive. 

die grinder a poifable power tool, larger 
and less sate to use than a micromotor, 
consisting da hand-held motor unit 
which accepts a range of rotary currers 
and abrading tools. 

dog a name used for various simple work- 
holding devices, such as a metal staple 
used to clamp boards together, a wooden 
or metal peg insetted into a bench top to 
restrain the workpiece, or a snih. 

dogleg chisel a chisel with a sharply 
cranked end, for undercutting or working 
in tight recesses. 

dauble-cut file one with two opposed rows 
of ridges across the blade, giving a 

comparatively fast cut. 
dress to flatten the surface of a used 

sharpening stone or grinding wheel. 
dressing stone a stone used to dress the 

surface of a grinding wheel. 
dressing wheel a specialized tool for 

dressing the surface of a grinding wheel. 
dry grinder a fast-running grinder which 

does not use water for lubrication. 
dummy mallet a compact, heavy mallet 

with a soft iron head, used chiefly by 
stonecarvets. It should only be used with 
tools which have an end fermle. 

Dutchman a lozenge-shaped patch used 
to fill a blemish in the wood surface. 

dye a preparation for colouring wood, 
especially one which penerrares well 
below the surface. 

earlyivood another tern  for springwood. 
end fermle a ferrule fitted to the top end 

of a toal handle. 
end grain the surface of a ptece of wood 

w h ~ h  shows the cut ends of the fibres 
eye a circular or drop-shaped recess which 

is a feature of some kinds of ammental 
foliage carving. 

eye punch a punch for forming eyes in 
foliage. 

eye tool a small semicircular gouge, 
suitable for forming eyes in foliage. 

face the concave side of a gauge blade. 
Also, the upper surface of the shoulder or 
bolster where it butts against the handle. 

fence a slim wooden batten screwed to the 
work sutface to prevent the workpiece 
from moving. 

fermle a metal hoop which is fitted tightly 
ov- the lower end of a tool handle, and 
occasionally the upper end also, to resist 
splitting of the wood. 

figure any decorative pattern formed in the 
wood by the configuration of the grain, 
medullary rays and other natural features. 

fie an abrading tool whose cutting action 
is produced by parallel grooves or ridges 
in the surface, rather than separate teeth. 

file card a fine wire brush for cleaning files. 
finished size the dimensions of a piece of 

wood after planing or sanding. 
h e r  or firmer chisel another name for 

the woodcarver's chisel, bevelled on 
both sides; also the usual name for the 
general-purpose carpnitty chisel, bevelled 
on one side only 

fishtail chisel or gouge one with a short, 
strongly splayed blade at the end of a 
narrow, straight shank. 

flat a small flat surface on a carving to 
which an additional piece can he glued 
to increase the depth of relief. 

flat gouge one with the shallowest sweep 
available (no. 3 in the Shcffield List); 
gouges become 'flatter' as their depth of 
cut decreases in proportion to their 
width. Amongst otber.uses, flat gouges 
are particularly effective in smoothing 
off surfaces to a finish. 

flexible-shaft machine a power tool in 
which a flexible shaft runs from a motor 

unlt to a handp~ece whlch accepts 
vanous rotam cutters and abradine tools - 

flitch a hoard, usually a thick one, on 
which the rounded sides of the tree are 
still visible. 

flute a deep channel, groups of which may 
be gathered together in furniture legs, 
etc. The same term is sometimes used to 
denote the concave side of agouge blade. 

fluter or fluting tool a deep or U-shaped 
gouge, used for running deep channels, 
sometimes as an alternative to the 
V-tool. I t  is used in a different manner 
from arc-based gouges because of its 
straight sides. 

fluterani a canring toal, now rarely used, 
resembling a macaroni but with rounded 

comers and outward-leaning sides. 
foot chisel a variant of the dogleg chisel, 

with 90" bends. 
foreshortening the art of representing an 

object (in painting or ieliei) shorter than 
its natural length so that it appears to 
project towards or recede from the 
viewer 

forge to shape (heated metal) by 
hammering. 

faxing a yellow-brown discoloration in 
timher, caused by fungal infection. 
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fretsaw a saw with an excepttonally h e  

blade strained in a metal frame, for 
making curved or enclosed cuts in very 
thin material. 

frontbent see bent tools 
fmster or frosLioe twl a ounch which - 

mates a pattern of small, regularly 
spaced indentations. 

fuller the convex or male former used in 
forging the sweep of a gouge. 

G-clamp or G-cramp a metal ckmp 
consisting of a C-shaped fnrne with a 
suew passing througb one end of it; 
the term is sometimes applied also to 
quick-action damps shaped like che 
letter F. 

gouge a tool which diffen from a chisel in 
having a cutung edge w h ~ h  a curved in 

cross section. 
grain the arrangement of the longitudinal 

fibres in the wood. To work with the 
grain is to cut in the dkection in which 
the fibres support one anorher and so 
mist tearing; it is easy to achieve a good 
fmiih this way. Cutting the opposite way, 
agahst the grain, encourages tearing 
and splitting of the wood Cutting 
across the grain, at "ghr angles to she 
fibres, can produce a clean finish with 
well-sharpened twls. 

green (of wood) not seasoned. 
grinder or bench grinder a machine for 

grinding meal, fitted with revolving 
abrasive wheels; uses indude the grinding 
of tool edges as a preliminary stage of 

hqen ing .  
grinding wheel or +tone the abrasive 

wheel fitted to a bench grinder. 
grit the texture or degree of coarseness of 

an abrasive. 
grog 6ted clay, ground up small and added 

to soft clay to improve in consistency 
ground differentiate this from background. 

A ground is the plane from which any 
part of the design is raised; so the main 

part of any carved feature forms a ground 
for the smaller deeils carved within it. 
A ground is ' e n c l d  if there is no free 
side from which to gain access. 

g r o d g  or grounding out the pracw 
whereby a ground or background is 
reduced to a specified IeveL It usually 
involves a rapid lowering stage followed 
bv levelling to finish off the surface. 

grounding tool or grounder a shortbent ht 

carving tw l  (see bent tools) far finishing 
enc lod  grounds in relief w i n g .  In the 
past flat chisels were often used, at a time 

when a lot of p u n &  in low-relief 
furniture carving were punched or matted 
over (see puoch), so that the torn grain 
I& by the dipping-in of chisel comers 
could be disrmised. Tdav the tool of " 

choice is more likely to be a gouge of 
no. 3 (kittest) sweep, which will leave 
a smwth, flat ground while keeping 
corners clear. 

hand router a twl  of the plane family, in 
which the blade reaches down below the 
sole of the tool in order to level the 
bottom of a recess. 

hardening increasing the hardness of steel 
by heating it to a critical temperature 
and then quenching it. 

hardwed wwd from a broadleaved m e .  

which is generally, but not alwap, 
harder than p o f t w d  

heart the c e n d  part of the heartwwd, 
particularly prone to checking and 
therefore often removed (bored) before 
seasoning. 

heart shake see shake. 
heartwood the denser, harder, more 

durable wwd from near the centre of 
the rmnk. 

heel rhe corner where the bevel meets the 
back of the blade proper. It should be 
polished so that it burnishes the facet 
after the cut. 

high-bon steel steel conmining a 

certain propamon of ah (rypically 
between 0.5 and IS%),  used for making 
cutting tools which require a very 
sharp edge. 

high relief a sqle of carving where the 
background is relaavely deep compared 
with the width of the subjecr; as with 
low relief, the term doer not refer simply 
to the meacured depth. As a high relief 
gets deeper, so the subject approaches the 
full three dimenscons. 

high-speed steel (HSS) a steel which 
re& its at high temperatures; 
it is wdely used for woodturning tools 
but not, at present, for carving tools. 

holdfast an L-shaped clamp which can be 
passed through a hole in the bench top 
to secure a workoiece well awav from the 
edge of the bench. 

hollow the wncave side of a gauge blade 
hoUow grinding grindii  tfie bevel of a 

tool on the edge of a grinding wheel 
so as to make the sudace of the bevel 
concave. 

bone to sharpen a blade by abrading it 
on a stone. 

honing stone any kind of scone used for 
sharpening. 

honing wheel a wheel of fibrous material, 
impregnated with an abrasive compound, 
fitted to a machine of bench-grinder type 

and used to hone tool edges. 
hwk  knife a tool resembling a sloyd knife, 

but with the blade strongly curved to 
permit hollowing cuts. 

hwp a l w  common word for fermle. 
horse a workbench or work-holding device 

designed for sitting on. 
in--el the concave side of a gouge 

blade. An in--el gouge has a 
sharpening bevel on the concave side 
only. 

inside the concave side of a gouge blade. 
in stick (of boards undergoing seasoning) 

sracked with stick or battens between to 
allow air to flow around them. 

keel the junction between the two bevels 
of a V-twl. 

keyhole saw a saw with a short, narrow 
blade (which often renacts into the 
handle), for making endosed cuts. 

kiln drying the modem method of 
seasonrne timber in a heated chamber. * 

allowing a precise, predetermined 
moisture content to be achieved. 

knot a rounded or elongated patch of 
cross-gnined wood, formed by a branch 
around which the mnk  has continued 
to grow. It may be regarded as a blemish 
or as a 'feature', depending on how the 
wood is to be used. Live knots, arising 
from healthy branches, are firmly 
attached to the surrounding wood. 
Dead knots, famed by diseased or 

broken branches, tend to be loose and 
diswlaured; they may fall out, leaving a 
knot hole. 

knuckle gouge see bent tools. 
lap to flatten a metal component, or the 

surface of a sharpening stone, by abrading 
on a very flat suriace. 

lapping plate a thin, flat plate of 
polyc~talline diamond abrasive, 
intended for flattening benchsrones, 
but also suitable for sharpening 
rwls. 

latewwd anorher term for smerwood .  
line of light another term for white line. 
lining in outlining the subject prior to 

waste removal no-lly with a V-twl or 
fluter 'Outlining' is a good alternative, 
although the 'outline' is usually taken to 
be the principal one surrounding the 
whole subject. 
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linseed oil a vegetable oil used a a wood 
finish in its own right and as a 
constituent of orher finishes. Boiled oil 
contains drying agents and dries more 
quickly and thoroughly than raw oil. 

live knot see knot 
London pattern handle the common type 
of chisel handle which is mainly 
cylindrical (or octagonal, in the case of 
the London pattern octagon handle), 
with a waisted section near the fermle. 

longbent see bent tools. 
long grain the arrangement of the waod 

fibres parallel to the length of the 
workpiece, resulting in maximum 
strength. 

long-pod tool a term sometimes used to 
describe a tool intermediate between an 
allongee and a true fishtail. 

low relief a shallow, hut arbitrary, depth of 
ciwing. It is defined not so much by the 
actual physical depth of the background 
as by the relationship of this depth to the 
size of the subject. The depth of the 
subject is wrwriderahly less than it would 
be if cawed in the round. 

macaroni tool a carving tool, now rarely 
used, whose cross section is a flat- 
bottomed channel. 

mediumrpad tool a term sometimes used to 
describe a tool intermediate between an 
allongee and a m e  fishtail. 

medulla the technical term for pith. 
medullary rays sheets of tissue formed ar 

right angles to the annual rings of a tree. 
In some species (notably oak) they form 
attractive figure on thc hedial suriacs of 
the wood. 

mieramotor a power tool, smaller and safer 
to use than a die grinder, consisting of a 
hand-held motor unit which accepts 
various rotary cutters and abrading tools. 

Microplane a mde name for a rasp-like cool 
with many small blades of surgical steel. 

microtool a name sometimes given ro s m d  
versions of ordinary woodcarving tools; 
also an alternative name for micromotor. 

modelling the stage in which secondary 
and <urther forms are carved, after the 
principal underlying forms have been 
established and before proceeding to 
detailing; also, the making of a 

preliminary model in clay or other plastic 
material. 

moisture content the ratio of the weight of 
moisture currently in a piece of wood to 
the weight of the woad when completely 
dry, expressed as a percentage. 

monocrptanine diamond an artificial 
diamond which resembles natural 
diamond and is widely used in the 
manufacture of diamond sharpening 
stones. 

mop a polishing wheel made of fabric, for 
use in a grinder 41 similar machine. 

motorized carver another name for the 
reciprocal carver. 

mouse-tail file a small, tapered round file. 
mouth the concave side of a gouge blade. 
needle file a very 6ne file, available in a 

range of shapes. 
nominal size the size to which wood is 

sawn at a sawmill, and on which the 
price of the wood is calculated. The 
actual wobk size of the waod will be 
reduced by subsequent planing or other 
treatment 

nosed (of a curting edge) rounded in 
view, sa that the central p a t  projecrs 
fonvard of the comers. 

novacuke the hard, line-grained, natural 
stone from which Washita and Arkansas 
sharpening stones are made. 

oilstone any sharpening stone which is 
designed to be used with oil. 

old woman's tooth a common name far 
the simplest kind of hand router. 

out-cannel the convex side of a gouge 
blade. An out-eannel gouge has its 
principal or only sharpening bevel on 
the convex side. 

outside the convex side of a gouge blade. 
overall bevel angle the total angle between 

the bevels on the front and back of the 
blade. 

padsaw another name for the keyhole saw. 

palm mallet a commercial name for a 

shock-absorbing pad worn to prorect the 
palm when using ii to strike a tool 
handle. 

paraffin wax a colourless wax which can be 
used as a clear m o d  hnish. 

parting tool an alternative name for the 

V,taal, which points to one of its 
principal functions: that of separating 
one part from another. 

patera (plural paterae) a decorative 
rosette. 

pierced relief relief carving in which the 
background is cut away, either completely 
or in pam. 

pith or medulla the central part of a tree 

trunk, representing the position of the 
original seedling; a point of weakness in 
the timber, best avoided by the 
woodworker. 

plain-sawn (of tinker) converted by the 
thmugh-dnd-throu& method. 

plastic (of a material such as clay) able to 
be moulded into shape, and to retain the 
shape to which ir has been moulded. 

polishing stone a very fine sharpening stone 
typically a watersrone of 6000 grit or 
finer - used m put the final polish on a 
cutting edge as an alternative to mopping. 

polishing wheel mother name for a honing 
wheel. 

polychrome finished in a varieq of colaurs, 
using painting, staining or gilding. 

polycrystdline diamond an artificial 
diamond composed of multifaceted 
crystals, used in the manufacture of 
diamond benchplates. 

power or reciprocal cbisel a~temarive 
terms for -a. 

punch a small bar of metal with the end 
shaped for indenting wwd, used either 
for cleaning and levelling the bottom of a 
small hole, for example, or for decoraring 
a surface. - 

quartenswring the m b d  of converting 
timber by sawing along the radius of the 
log, producing p l m h  whose m d a r  
rings are perpendicular to the sawn 
surface; the resulting boards are stable 
and often amactively figured, but wastage 
is considerable. 

quench to cool (heat-ueated steel) rapidly 
hy immersion in water or oil. 

quick gouge one with a deep sweep (no. 8 
or 9 in the Sh&eld List); gouges become 
'quicker' as their depth of cut inueases 
relative to their width. The quickest 
gouge 'proper' (as opposed to U-gouges, 
which must be used in a different 
manner) has a semicircular sweep. Quick 
gauges remove waod quickly, and so help 
in the roughing-out stages of a carving, as 
well as serving to set in tight curves. 

rasp an abrading tool resembling a file, but 
with individual teeth standing out from 
the surface. 

rat-tail fde a tapered round file. 
reciprocal carver or chisel a powei tool in 

which a motor unit is connected to a 
chisel- or gouge-like blade, either directly 
or via a flexible shaft. 

reed see bead. 
relative humidity the ratio between the 

amount of moisture actually present in 
rhe air ar a given moment and the 
maximum amount of moisture which the 
air a u l d  hold ar the same temperature, 
expressed ap a percentage. 
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relief carving lies in its own world, 
somewhere between painting and 
sculpture. The depth dimension is 
compressed, and subjects are usually 
related to a virtual (original) surface 

plane and set against a background plane 
See low relief and high relief. 

reverse the convex side of a gouge blade. 
riffler a paddle-like rasp, usually double- 

ended, available in many different 
shapes. 

ring shake see shake. 
ripsaw a saw whose teeth are shaped for 

cutting along the grain (ripping). 
racking cut a short sweep cut, one of the 

principal techniques of woodcarving. 
The handle of the gouge is given a twist 
(rotated) as it is pushed forward, so the 
chip is sliced out. This gives much 
cleaner cutting than simply pushing the 

tool straight ahead. 
router a versatile power tool which 

consists of a motor unit mounted 
vertically over a flar base, and able ro 
accept a wide range of rotating cutters. 
See also hand router. 

rubbed joint a glued joint in which the 
components are rubbed together to 
exclude air and excess glue; clamping 
may not be necessary 

salmon-bend gouge another name for a 
longbent gouge; see bent tools. 

sapwood the softer, less dense, less durable 
wood h m  near the outside of the trunk. 

sash clamp ur cramp a long clamp 
consisting of a pair of jaws, one of them 
fitted with a screw, which can be moved 
to different positions along a metal or 

wooden bar 
saw rasp an unusual type of rasp in which 

saw-like blades replace the customary 
teeth. 

scorp a tool resembling a drawknife, with 
the blade sharply curved, sometimes into 
a complete circle. 

scraper a smoothing tool consisting of a 
flat steel blade with a burred cutting 
edge, used by itself or mounted in some 
kind of holder 

scratch stock a tool for forming mouldings 
in wood, comprising a shaped scraper 
blade mounted in a guide. 

scrollsaw a motorized fretsaw. 
sculpture a term of wide interpretation. 

1 use it ro mean carving which is fully 
three-dimensional ('in the round'), as 
compared with relief carving, where the 
depth lmrnslon is less than in reality 

seasoning the process of reducing the 
moisture content of woad before working 
it, in order to reduce the likel~hoad of 
warping, s h r i a g e  or cracking in rhe 
finished product. 

secondary bevel a narrow bevel on the 
extreme edge of a curring rod, at a 
steeper angle than the main grinding 
bevel. 

self-jigging (of a tool such as a paring 
chisel) designed to guide itself in a 
consistent direction, usually so as to cur 
in a straight line. 

set to form the bevel of a chisel or gauge 
by grinding, in prepararion for sharpening 
the edge; also, the angle to which the 
bevel is ground. 

setting in precisely shaping the ourline of a 

subject wiJl vertical cuts. 
shake a crack or split in wood, especially 

a major one caused by disease or trauma 
to the tree. Ring shake occurs between 
annual rings. Heart shake radiates 
ourwards fmm the centre of the log; 
very extensive heart shake is known as 
star shake. 

shank the upper part of the blade of a 
carving tool, adjacent to the shoulder. 

shaper roo1 an alternative name for the 
surform. 

shaping the preliminary stage of 
sharpening, in which the shape of the 
currtng edge and bevel are established. 

Sheffield List a numbering system for 
identifying the ditierent types of 
woodcarving tools, devised in the late 
nineteenth century and first used in a 
trade catalogue known as the ShefiLi 
Iliuinated Liit. 

shellac a natural resin used in the 
manufacture of French polish and certain 
other wood finishes. 

shortbent see bent tools. 
short grain the arrangement of the wood 

fibres across the width of the workpiece, 
rather than along its length, resulting in 
structural weakness. 

short-pod tool a term sometimes used to 
describe a tool intermediate berween an 
dongee and a true fishtail. 

shoulder (or holster) the prominenr 
lump of metal benveen the blade and 
the tang of a chisel or gauge, which 
prevents the tang penerratrng and 
splitting the handle. 

side chisel a specialized chisel whose blade 
bends sideways through 90' ro reach 
otherwise inaccessible places. 

side grain any surface of a piece of wood 
which is roughly parallel ro rhe axis of 
the growing tree, and shows the side 
walls of the cells rather rhan their cur 
ends. 

single-cut a e  one with a single raw of 
ridges across the blade, giving a 
comparatively slow cut. 

skew or skewed chisel a chisel whose 
edge is ground obliquely, rather than 
perpendicular to the axis of the blade, 
so that one comer fa- an acute angle 
and the other is obtuse. 

slab another name for flitch. 
slab-sawn or slash-sawn (of timber) 

converted by the through-and-through 
method. 

slicing cut the gouge is given a sideways 
movement as it is pushed forwards. 
This may involve simply 'drifting' to 
the side - sometimes called 'sliding2- 
or rotating the handle a little (see 
rocking), or both. It can be done to 
the lefr or the righi andis particularly 
effective with flatte~ gouges. 
See sweep cut. 

slip or slipstone a small, shaped stone for 
working the insides of gouges or V-tools. 

slipstrop a shaped strop, used like a 
slipstone on the inner bevels of gouges 
or V-took. 

sloyd knife a non-folding knife with a 
stout, leaf-shaped blade; the name comes 
from a Swedish word for 'handcraft'. 

smoothing plane a general-purpose plane, 
typically about 9-loin (230-255mm) 
long. 

snib a small wooden catch screwed to the 
bench top to hold down a thin 
workpiece. 

socketed chisel or gouge one in which 
the handle fits into a conical socket 
forged on the upper end of the blade, 
instead of a rang; modem Western 
carving tools are rarely of this type. 

sofrwaod woad from a conifer, which is 
generally, but not always, softer than 
hardwood. 

sowback gouge another name for a 

longbenr gouge; see bent tools. 
spade tool a term someiimes used to 

describe fishtail tools, or those 
intermediate between true fishrail and 
allongee. 

spalting a fungal discoloration of wood, 
often (in beech, for example) forming 
brown areas attracrively outlined with 
narrow black lines. 
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spokeshave a tool of the plane family gouges, which can make full use of veiner or veining twl a small (Wn (3mm) 
with a very short body and handles their perfectly shaped sweeps to set in or l a )  deep or U-shaped gouge. 
either side, used mainly for shaping dean outlines. V-tool or V-chisel a canring tool with a 
c u m d  edges. tang the sharp upper end of a carving tool's blade of V-shaped cross section, 

spoon or spoonbit chisel or gouge another blade, which fits into, and should be in sometimes also called a parting tool. 
term far a shortbent chisel or gouge; see line with, the handle. walnut oil an edible ail which can be used 
bent tools. tang ferrule a fermle fitted m the tang end as a finish on wooden items, including 

springmod or earl-od wood formed in of a tool handle. those used to hold food. 
the rpring, when the tree (in temperate teak oil a commercial mixme of natural -ey edge a11 uneven edge in a sawn 
regions) is growing at its fastest; less oils, solvents and colouring matter, used board, comprising the original outer 
dense and lighter in calour than as a finish on dark woods. surface of the tree. 
summerwood. temper the degree of hardness or Washita the wftest grade of natutal 

stain s pigmented preparmion for colouring brittleners left in a piece of steel by the novaculite sharpening stone. 
wood, especially one which does not tempering process. wasting removing unwanted wood so as 
deeply penetrate the surface. tempering reducing rhe brittleness of to approach the surface form or d i n e  

star shake see shake. hardened steel by =heating it to a of a subject. 
stitching the process of forming teethon critical temperamre (much lower rhan waterstone a natural or artificial 

a rasp. the hardening temperature) and then sharpening stone designed to be used 
stone (verb) to sharpen a blade by quenching it; with warer mther than ail, and typically 

abrading it on a stone. tempering colours the distinctive spectrum faster-cutting than an oilstone. 
stone file a narrow, parallel-sided slipstone of colaun formed on steel during the wet grinder a sloiv-~nning grinder which 

with a square, triangular or round tempering process, which the tool uses water for lubrication. 
section- manuiactumr may or may not remove whet to sharpen a blade hy abrading it on 

stop a less common word for shoulder or by polishing. a stone. - 
bolster. throat the amount of space available whetstone any kind of spne used for 

stop cctt a short, stabbed cut which limits between the blade and the h e  of a sharpening. 
the extent to which wood fibres may tear bandsaw or scrollsaw, which determines white Arkansas the name given to the 
up during a subsequent cut- A saw cut how far hom the edge of the wood che medium grades of novaculite sharpening 
may also be used as a stop cut sometimes, machine can cut stones. The three recognized grades, 
to prevent woad splitting along the grain through-and-through the method of in descending order of hardness, are: 
(see Volume 2, Fig 2.5). sawing a tree m n k  into Rat boards by manslucent, hard white, soft white. 

straight chisel or gouge one with an means of parallel cuts, resulting in The translucent is reammended for 
unbent, parallel-sided blade. minimal wastage but comparatively bringing carving tools to their 

strop a strip of leather, dressed with a fine unstable boards. final edge. 
abmive, used for the final honing and ticketing the process of sharpening a white line the lighr reflected from the 
plishing of the cutting edge. scraper by bumishir~g the wire edge. thick edge of an unsbarpened or p n l y  

summemoodor latewood wood formed in timber strictly speaking, that part of the sharpened tool, which helps to show 
the summer, when the tree (in temperate wood of a tree which is suitable to be which pam of the edge need funher 
regions) is growing slowly; denser and used by a woodworker; but the rerm is grinding or honing. 
darker in colour than springwood often used as a synonym for wood winged (of a cutting edge) having 

Sudorm trade name for a rasplike tool tpi teeth per inch (25mm) a corners which profect forward of h e  
with teerh stamped fram sheet steel. measurement of the coarseness or cenml p m .  

swage block the concave or female former fineness of saw teeth. The teeth are wing parting t w l  a variant of the V-tool 
used in forging the sweep of a gouge. counted inclusively: for example, 4 tpi in which the two halves of the blade are 

swan-mdred gouge another name far a meam that tooth 1 is o n  the zero mark of w e d  outwards, rather than fiat. 
longbent gauge; see bent tools. the rule and tooth 4 is on the lin mark. wire edge a feather-edge of metal 

sweep the curvature of a gouge in cross wench tool or trenching tool less common protruding beyond the m e  cutting 
section, when this is an arc of a circle. names for the macaroni tool. edge of a tool, which is formed during 
Gouges are identified by the amount of tung oil a vegetable oil which forms a more the grinding or honing process and must 
curvature, from flat (almost, but durable wood finish than linseed oil. be removed before m e  sharpness can be 
definitely not, a chisel) to deep (or undercutting cutting away fmm behind an achieved. 
quick, the quickest beings semicircle), upstanding edge, panicularly in a relief wood strictly speaking, all the fibrous 
with a range of sweeps in between. carving, to increase the sense of thinness marerial contained in a tree, whether 

sweep cut (or sweeping cat) a slicing cut or relief. usable by a woodworker or not. 
with an emphasis on routing the gouge U-shaped gouge or U-tool a gouge whose woodcarving tool in this book, the term 
by the handle so thar the cutting edge ssctian is deeper than a semicircle; refers specifically to the various kids 
tracks along the sweep. It i s  particularly usually nos. 10 and 11 in the Sheffield of chisel and gouge which are designed 
used with deeper (hrrr mnr U-sha~ed) List. expiesly for wwdcarving. 
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% 
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1 
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I x 
1% 

2 

2% 

3 

3% 

4 

4% 

5 

6 

7 
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inches 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2 5 

26 

27 

28 

29 

inches mm 

30 762 

3 1 787 

32 813 

33 838 

34 864 

3 5 889 

36 
- .  

914 

37 940 

38 965 

39 991 

40 101 6 

41 1041 

42 1067 

43 1092 

44 11 18 

45 1143 

46 1168 

47 1194 

48 121 9 

49 1245 
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5, 27 
abrading cools 14-19 

see alin rndivldunl types 
absorbency 139 
acanthus 4, 26 
across chc ciain 126 
adjustable cawing platform 71 
adjuaable lamps 95 
adzes 24-5 
qarnst the grain 126 
air circularion 116 
al idnmg 115, 116 
allergen; woods 131 
Almi of the Holy Blood 

(Riemenschneider) 106 
amhienr air cleaner 45 
ammonia 147 
angle-grinder curiing discs 3 9 4 3  
annealing 53. 54,60 
annualrings 109, 11Q12, 119. 

129 
Anobium punctotum (common 

iumrture beetle) 125 
antiwoodwarm rrrhniirnts 125. 

14n 
anvil 59. 61 
applewood 9 
applied carving 33 
Arborcedi 40 

exrension kit 47-5 
mmi-grinder 43 

Arkansas srone 24 
armarurer 156, 159 
Asam brorhcrs 139 
ash 9, 116 

for chops 88 
texture 130 

Arrump"on (Asam) 139 
Auriou rools 

adze 24. 25 
rasp 14, 15 

axe 24 
Axminster Power Tool C m m  89 

B 
backbmr v-tool 66-7 
hacksaws 20 
Balcoran 134 
handsaws 30-2 

rafery 32 
using 31-2, 153,161 

Banquet a Simoni 
(Riemenschneideil 146 

bark 109, 116 
Barn Owl (Nicoll) 141 
harsivood (American lii~lr) 132 
basr 109 
bedspring clamps 137 
beech 9. 111, 115. 116 

workbench 72 
beeswax 140. 143-5 
heginner's syndrome 97-8 
bench see workbench 
bench d~scipline 80-1 
hench grinder 60 
bench slats 36 
bench stops 73 
bench vice 91 

INDEX 

bending metal 52, 61 
backbent v-tool 67 
fislxail d~lsel  64 

benr rools 51, 52 
changing rhe bend 52,53 

benzene wax 143 
Berkeley Castle. Gloucesrershire 105 
bevel 

reciprocal carvers 48 
skew chisel 64 

bird's-eye maple 129 
birs for flexible shafts 44 
Black 6. Decker Workmate 74 
bleach 141, 145, 146, 147 
block plane 21. 133 
blocks 

laminacing 136 
to adjust workbench herght 72 

blueing 53,56,64 
boatbuilding glue 134 
Boldet carving machine 4 6 7  
bosting 111 152, 161 
bowsrws 2Q1 
box~uood 9, 106, 112 

texture 130 
hrace and birs 23 
brass mallets 9 
bridges 82. 83 
broadleaf Crees 112 
brushes 97, 147 

for applying finishes 142, 143, 
144-5 

for cleaning cnwmgs 80 
Buddha carving 42, 145. 154, 155 
burled Ltrch 140 
hurls 105. 129 
burning 138, 141 
burnishing 140 
buns for flexible shafts 44 
burrs in wood see burls 
butternut 141 
button pol'ih 142 
burcons 85 
buying wood 133 

C 
calltpers 29 
cambium 109, 110 
cap iron 22 
carbon paper 29. 161 
Carborundum 58 
camauba wan 143 
carpal tunnel syndrome 14 
camentry raals 19-23 

bench 71 
mallet 7 

Carroll Tools 16 
carvers' screws 73, 76, 83 
carving frames 19-40 
cawing knxvea see knives 
Cascamiie I34 
caustic finishes 147 
C-clamps see G-clamps 
ceiling boss 107 
central hearing 116, 125, 141 
chalk 29, 152 
charcoal 29. I52 
check 114-15. 119. 120, 121 
chestnut I16 

China 63. 108 
chma > w d  oil 143 
ch'wel cuts 5, 138. 139 
choice of timber 106, 131-2 
chops 8 7 4  
clamps 80.82-3, 13&7 
clay 156 

modelling 154, 155 
cleaning 97 
cleaning and poliihing rools iu ,  uv, 

61 
clothes dye 145 
coach bolts 83 
Coccw ioriorior 142 
cacobalo 131 
coffee, as woad srain 145 
cold shsping 53 

skew chl\el 62, 63 
skewed fishrail chisel 6 3 4  

collapsible bench 75. 76 
Colog~e Cathedral 129 
colouring wood 141. 145-7 
colour of ivood 130, 138 
common iumirure beede (Anohm 

puncmnrm) 125 
compasses 29 
conifers 113 
consewation i s u a  107, 131, 133 
conversion 113 
coping saws 2O-1 
cracks 119 
craft knives 23 
Creglingen, Germany 149 
cross gram 88, 128 
crosscur salvs 20 
crotch woad 122 
Cnvifixim (Riernensdineider) 149 
curing of glue 134 
curren for flexible shafm 44 
curring 

clay 158 
curves 2Q1, 31.32 
straight lies 20 
2 0  ourlines 31 

D 
Danish oil 143, 145 
davlieht 95 
deedinon 122 
dead trees 116 

dental plaster 154 
dcrschablc work surface 74, 75 
Derwane. German" 149 
die pinierr 4 M  
disc and beli sanden 3 M  
disease resisrance 112 
dividers 29 
dogs 84 
double boiler 144 
double-cur files 15 
dawclr 137 
dowel screws 137 
drawing 149-51 

materials 151-2 

Dremel Profeiiional moroi unit 45 
drifwood 132 
dummy mailers 9 
durabiliry of woad 130 
dust 19,35,38,45,97,99 
dust exrracrion 

disc and belt sanders 35 
flexible shafts 45 
iourei 38 

dusr masks see face protection 
Durchman 122-3 
dyes 145,147 

E 
eagle lectern 150. 153, 155 
earlpood 110, 111 
ear proreciors 38.43.48 
ebony 129 
edge-ro-edge joints 136 
edge tools 2 3 4  
Egypt 5, 130 
elecnical sdev x-xi, 99 
elecmc hearing 97 
Ekmms of Wo+mtng (Pye) 71, 

74. 76 
elm 1&,h6,117, 121, 131 
emery paper 58.61 
endgrain 88, 110,127, 139, 143 

146 . ,- 
end.gram joints 137 
end-sealer 116 
engineers' vices 87 
Engiiiche GmJ (Angelic Sduintion) 

(Scossl 140 
English oak see oak 
enlarging a drawing 152 
equipment storage 734.80.95-6 
erasers 151, 152 
ergonomics 71 
evergreen trees 113 
enoicc woods 140 
eye prorection xt, 35,38,45,48. 58, 

60 
eye punch 26.27 

face prorection xi, 19.35.38.43. 
45,58,60 

face-io-face joints 136-7 
felr-rip pens 151 
fences (for tuork-holding) 85 
&gure carving 79 
SWe ofwood I 1  I, 112, 113, 129, 

140 
61es 15-16 

care l a 1 9  
handles 17 
reshaping 53 
safery 17 
sham 15 

16 
to modifi tools 60,61. 64,67, 

hR ~ ~ 

using 17 
finished size 113 
finishes 138417, 141 

reasons for 140-1 
safery 147 

fir 113 
fire precaurions x, 60, 99, I47 



W O O D C A R V I N G  TOOLS, M A T E R I A L S  & E Q U I P M E N T  

hrm~ng sketches 1 5 2 3  
hrsr acd box 99 
hshtaxl tools 

mod~fylng 61 
&aPq by forging 65 

f l v r ~  49-50,137 
Flexcut took 

oower-chliel blades 47 

hand routers 22 
handsaws 19-21 
hand tools 7, power mols 23.3%9 
hardenrng 52,54,61 

colaur changes 54 
hzdncss of wood 129 
hardwcodr 112, 133 

for workbench 72 
headboard 139 
health and safety x-xi, 80 

abrading took 17 
adzes 25 
allergenic woods 131 
bandsaws 32 
curtmg ducr 42-3 
&sc and belt sanders 35 
firstad box 99 
flex~ble shafrmarhmmes 45 
hand held maror unm 45 

kmng'r head c m m g  134 
kirdien cable as workbench 74 
knives 234 

forsurface cerium 141 
knots 105, 111. 119. 1224, 133 

iepa,nn,r 122-3, 139 
knorryhean 111 
knuckle gouge W 
Koch clamptng slrrem 91 
Kncdl 40 

modell~ng stands 158 
madcfying rook 49-67 

Mobgnpa 11 
Moore, H q  105 
'morgue' 154 
monice and tenon joints 37.72.80, 

137 
LnIVes 23 

flexibie-chaftmachines 43-5 
flitch 113 
flooring 94 
flutes 29 
Ay (of carver's screw) 89 
folding knives 23 
Faredom flexible-shafc unir 43. 44 
foreshortening 153 
forging 53, 61 

fishtail cools 64, 65 
formers 52.61 
foxing 124 
'free' wood 132 
Frend~polishing 142 
irewaws 20-1 
fionrbcm gouge 50 
h s r  130 
Frost. Sweden 23 
imsreis (frosting tools) 26-7 
frosting 138 
hinvood 132 
fuller 52 
fuming oak 147 
hrngi 124 

mouldmn~ 
uimg router 3- 
urlng scratch stock 28 

mouse-rail P e r  16 
movement m timber 117-18, 135, 

136 

lacquers 141 
Lancelor cuzitng disc 40,41 
laiewod 110 111 
lead-iion allay malkrr 9 
Lembeiper. Hans 128 N 

Naylor, Rod 44 
needle filer 16 
needle leaf mcs 113 
NICOII, Judlth 141 
noise 38.48 
nomtnal sizes 113,133 
Nudag 154,157 

mailew 6, 9 

leitenng 13.36 
hghr and shade 149 knwes 23 

modliymg rook 60 
porehlepoweicools 39 
Dower hies 19 

hghr box 151 
l~ghung rhe ivorkhop 94-5 
l t eh  rdect~on 139 

quenching 58 
rec~procal carvers 46 
routers 38 
scrollsaw 34 
vstng a mailer 13-14 
wood fintshes 147 

~~gnorrone mallew 9 
l w u m  rtrae 6.9, 10, 129 
h m e w d  105,106,124, 125,130, 

132.139 - 
oak 4, 105,108, 11CLl1, 112, 116, 

132. 134,145 lobster -mo 3, 103, 147 
lackrng g n p  (Mole gitps) 59,60 heart o f m e  116 

hearr shakes 119-20.121 
heartwood 111-12.114-16 l I a 1 9  texture 130 

oak leafpanel 37 
011 139, 111-3: 144 
od bared stains 1454, 147 
odv woods 135 

120, 1265.129-30 
heat dram 59 
hearmg the woririhop 9 6 7  
hear source; for working cools 54. 

5 a 9  
lung prorecrion see &a fdce 

pmrecuon 35,45 
heai-treaimp metal 52 
heat-weldmg 66. 67 
hemlock 113 

opengram 130 
'open tme' of adheltvts 134 
outdoor \voodcarvmgs 130 
oxidationspecrmm 55, 66 

M 
mallew 4-14 

care 14 
handle 8.9, 12 
head 8 , 1 M 2  
making Is12 
materials a 9  
shapes 5 4  
size and weighhr 10 
using 13-14 

maple 112, 129 
Mawnalmr, Cregllmgen 

(Riemwchneidei) 149 
marking gauges 29 
markinp-our equipment 29 
tMaqles carveis sere 89 
Masero, Gino 76 
marching marerial to design 1 0 5 4  

L3k1 
MDF workbench top 72 
medieral caners 50. 79, 116 

Gibbons, Grinling 50,5l, 125,140 
gilding 138. 139 
gilr wax 147 
glue line 137 
gluing up 134-7 

fundamentals 133-5 
137 . 

reasons 134 
goggles see eye piarecrian 
gouae-necked scraper 29 
gouges 25 

safety 13-14 
surface texture 139 

Grace Engineering 16 
p i n  110, 126-9, 146 

direrrion 134. 135. 136 

P 
padsaws 21 
paints 141 
palm mallet 14 
oanel camme 78 

" .  
40 

holdfasts 73, 8 3 4  
h"Id1"g dev,cer 

cnreiia 81 
for panels 82-6 
for rurncd work 92 
for work in the rood 83,8691 

hook kntfe 2 5 4  
horbeam 9 
horse (workbench1 78 

panels 
holdmg devxei for 8 2 4  
jolntng 136 
warpmg 118 

paper, for diaw~ng I51 
paper and glue, for work holdlng 

8 5 4  hot shaprng 53-7 
backbenr v tool 66-7 
knuckle gouge 6 G ,  65 
overview 6&1 
small v-roo1 6 7 4  

humidliv 96 

ma~chmg 137 
problems and solunons 128-9 

greenwood 115, 117 
gnndmg 60 

backbent v tool 61 

pa i f in  heaceis 96 
par& wax 116,143 
pmmg tool 67 
paren 86 
Datma 58. 140 

fishtail chlrel 64 
skew dusel 62 
small v tool 67 

gr~ndrng the bevel 53 
grrndmg wheels 53, 60 
grtppmng mob 59 
grog (m clay) 156 

I 
lmpmvised dyes 145 
insecr 124 
'msnck' 116 
rnaularion 96 
lroko 131 

medulla 111 
medullaiyrays 110,111,112, 113 
meul benches 76 
meral hles 60 
meuhvoxk 15. 17 

peanvood 132 
pegboa& 78, 79 
penclk 151 
photographi 1 5 3 4  
placed iel~ef cawmg 33,34 
ptne 107, 113, 132 

workbench cop 72 
pitchprne 135 
pith 111, 116 
plain sawins 113 
planes 21-2 36 
plaarer cars 154 
Plasr~une 154,157 
pller3 59, 60, 61 
plumwoad 9 
plunge boring 36 
plpwad workbench cop 72 
polirhcr 139 
polishmg 61 

mcralwvoik~ng ulce 59 
merhanol 135 
methylated splnts 142 
Mlcropknes 1G17 
microtooh 45 
mild steel mallets 6.9 

J 
Japanese saw rasp 15 
,aws of vrce 86-7 
lelurang 124, 141 
llgs for routers 36 
l o t ~ n g w o ~ d  37,1367 

H 
hacksaw 60 
hammerme 61 

shaping v rod 67 
hammers 23,60 
hand and mt damage XI, 13-14.48 
hand drill see wheel brace 
hand held motor untts 43,45-6 
handles 

of hles and rasps 17 
of mallee 8.9, 12 

mineral wax 143 

K 
keyhole saws 21 
kdn dqmg 115 
K~ng Aiihm's Tools [KKT) 

armatures I59 
matenah 154.156-7 
r e a r m  for 1554  
rook and equpmenr 157-8 
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