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ABOUT YOUR SAFETY
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practices can lead to permanent injury or even death. Don't try to perform operations you learn about
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most in your mind whenever you're in the shop.



Acknowledgments

W)odturning has been very good to me and has taken me across the world
to all manner of out-of-the-way places. It’s put me in the way of interesting people
from all walks of life whom I would not otherwise have had the chance to meet.
And from them I've gained wonderful insights into not just woodturning
but art, design, communication, and a mass of other bits and pieces that

make life and the world so interesting. Thank you one and all.



Contents

INTRODUCTION

THE LATHE
1 How It Works

The Headstock

The Tailstock

Centers

The Bed and Stand

Switches and Motors

Speeds

Center Height

Tool Rests

Choosing a Lathe

CHUCKS & ADHESIVES
Drives
Faceplates

Chucks
Adhesives

2 FIXINGS: DRIVES, FACEPLATES,

& SHARPENING
Selection
Sharpening

Honing

Afterword

3 CUTTING TOOLS: SELECTING

& CUTTING
Overall Safety
Tool Handling
Cutting

] SAFETY, TOOL HANDLING

20
21
26
£y
43

44
44
92
60
61

62
62
68
80




MEASURING 86
Centering Blanks 86
Marking Out Spindles 88
Outside Diameters 89
Inside Diameters g2
Diameters on a Face 73
Inside Depths 95
Wall Thickness 97
Shortcuts 97
CENTERWORK 99
External Shaping 100
Hollowing 126
FACEWORK 138
External Shaping 140
Hollowing 156
Pushing Your Limits 166
Decoration 167
HOLLOW VESSELS 182
Blanks and Fixings 182
Hollowing Tools 184
Hollowing Rigs 189
Making a Vessel 190
Measuring Wall Thickness 196
FINISHING 198
Abrasives 198
Oil-and-Wax Finishes 205
APPENDIX A: TROUBLESHOOTING 208
APPENDIX B: SELECTING AND
SEASONING WOOD 209
AFTERWORD 215
INDEX 218







Introduction

ince [ wrote Zurning Wood in the early 1980s, the

craft of woodturning has undergone a reformation.

And that was after it developed in leaps and bounds

in the very late '70s. In the early to mid-'70s, it was
difficult to find another woodturner, and the range of tools
and equipment available was extremely limited. Today
there are numerous woodturning clubs all over North
America, Europe, and Australia, as well as a number of
national associations.

Woodturning symposiums run by clubs and associations
have disseminated information, while specialist wood-
turners’ stores offer a bewildering array of stuff pertaining to
the lathe. New chucks make life a whole lot easier, and lathes
are better than ever. And while most turners are content to
make a fairly conservative range of traditional forms and
objects, others are not. Some are determined to get their
turnings accepted as serious works of art that will make their
way into art galleries and into the hands of woodturning col-
lectors, who in turn (so to speak) have their own association.
The craft is now a long way from its mass-production origins.

I took to woodturning as a practical means of earning a
living, fearing that technology would eliminate me as a
middle manager. I was probably wrong about that, but at the
time I felt that the sooner I learned to do something practical
the better—but it had to be something that couldn’t be done
by machine. So on January 1, 1970, I drove west with the
dawn of a new decade, leaving London big-city life and a very
well-paid job for an uncertain but hopefully more fulfilling
life as a craftsman. I never once regretted the decision.

I chose to be a woodturner totally on a whim. When dis-
cussing with my sister (an established potter) how I might
earn a living, she suggested woodturning and a place where |

might be able to learn just up the road from the studio
where she trained. For no good reason, the idea appealed to
me and I decided to give it a go, knowing that if I didn’t like
the craft after a couple of months, or if T was totally inept, I
could try something else. I had absolutely no knowledge of
the craft other than it involved lathes and tools with rather
long handles. I chose woodturning not because of some long-
standing love affair with wood or trees, but because I felt
intuitively that I could learn the basics of turning more
quickly than almost any other hand skill. And an internal
voice told me it was the right thing to do.

My intuition proved correct. During five months in a
country workshop, I was not taught as such. I had to learn by
watching and listening, as the skilled journeyman Rendle
Crang cranked out the workshop’s production on the other
side of the tiny dusty workshop. Using the monkey-see-
monkey-do approach, I got to know the rhythm of produc-
tion turnery, what my shavings should look like, and which
noises | should be making and which I should not. And 1
learned enough to produce well-made bowls, lamp bases,
plates, and scoops, which were destined to pay all my basic
bills. I did not have the skills to turn enough merchandise for
a decent living, but I cobbled together enough of a livelihood
by selling to small craft and gift stores.

It was a time of relative poverty for me. My income
plunged 90% as it dropped a zero, but I'd prepared for this in
the earlier times-of-plenty by ensuring I owned a small house
and everything in it. Debt free, I exchanged my sports car for
a more practical vehicle in which I could carry timber and
from which I could hawk my wares. My major concern had
been to find an alternative way of earning a living, so the
immense enjoyment and satisfaction I gained as I developed




the skills of my craft came as a surprise. The long hours of a
self-imposed apprenticeship were no hardship, and eventu-
ally I developed the speed to get a good return on the hours |
spent at the lathe.

If T had a problem, it was working alone with no mentor
from whom I could get advice. I discovered almost every-
thing the hard way—buying poor lots of wood, ruining nearly
completed bowls, and so on. But on the positive side, there
was nobody telling me I was doing things the wrong way.
Despite the fact that I'd been told that real turners don’t use
scrapers, [ adopted an uninhibited approach in search of my
own solutions to what I later discovered were all the classic
woodturning problems.

If one technique failed, I tried another, and I reckon I've
experienced every conceivable way of cutting, hacking, and
scraping wood on the lathe. Pieces often flew off and
bounced about the workshop (and still do occasionally), but
I learned a great deal in the process. In particular, I learned
that real turners do use all manner of scraping techniques
but not for spindle work. Some instruction undoubtedly
would have helped me get started, and this book aims to
make life easier for novice turners than it was for me.

No matter what you want to turn on a lathe, you need to
have a good set of technical skills if the work is to be enjoy-
able and fluent. And fluency always makes for a better
object. The techniques set down in this book show the way I
go about turning wood. They are the result of an odyssey of
30 years in which I meandered the highways and byways of
woodturning. They serve me well, but they are subject to
instant alteration should anything better come along.

In the 24 years since [ wrote the first edition of this book,
['ve been exposed to a lot of ideas as I've traveled the interna-

tional woodturning circuit teaching and demonstrating.
Fresh insights have been tested, adapted, and refined during
my normal production work, and as a result many of my
techniques have changed considerably since the mid-'80s.

This is a manual of hand techniques. I have tried to
explain how to cut any internal or external surface and what
problems and hazards to expect. I've tried to keep in mind
the difficulties students commonly encounter, and if | repeat
myself in the text, it is because I know these things tend to
be forgotten in the mass of stuff to remember. To make the
book comprehensible to readers everywhere, measurements
are both imperial and metric. For the sake of expediency,
most measurements have been rounded to the nearest 5Smm.

Novices should be able to work through the exercises in
centerwork and facework, practicing the cuts and enjoying
the shavings while developing tool control. Even if you're not
remotely interested in making spindles, do the skew chisel
exercises. You will learn all the basics of the craft and tool
control, and the time spent will be richly rewarded. Further
skill-building projects are in 7urning Projects and Taunton's
Complete lllustrated Guide to Turning. Turning Boxes and
Turning Bowls examine each subject in greater depth while
The Art of Turned Bowls will help you make better bowls.

Those who know a little more should find much that
is useful here, while gaining an insight into one
professional’s approach.

If you have never turned wood before, I'm sure you'll
enjoy it. Shapes develop in seconds as the shavings fly away,
and I have a hunch that the ability to remove so much wood
so quickly satisfies some basic destructive urge and gratifies
the vandal in us all.
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CHAPTER

THE LATHE

A BRIEF GUIDE TO THE LATHE,
THE ESSENTIAL TOOL OF THE WOODTURNER

WILL BEGIN BY EXAMINING the qualities

you'll want to look for, or avoid, when

you purchase a lathe. I'll suggest ways of

moditying commercially available models
to enhance their performance and offer advice
on purchasing a lathe that meets your needs
rather than your wants. My comments are based
largely on my own experience and those of the
several hundred students I have helped in
hands-on workshops over the past 24 years.

The wood lathe is the machine that spins the
wood, so it is the heart of the turner’s craft. The
care you take in choosing (or making) this most
important tool of the trade will return endless
dividends of satisfaction. It’s very frustrating to
struggle against the limitations imposed by an
ill-conceived or poorly constructed lathe.,

This chapter covers just the lathe and its
standard parts. Attachments for the lathe—
drives, faceplates, and chucks—are described
in chapter 2. Cutting tools, such as gouges,
scrapers, chisels, and parting tools, are exam-
ined in depth in chapter 3, and safety gear is
dealt with in chapter 4. As you read through
these chapters, refer to the illustration on the
facing page to locate the various elements as
they are discussed.

How It Works

Although lathes have been endlessly adapted to
suit the specific requirements of many trades,
there are characteristics common to virtually all
of them. The business end of the lathe is called
the headstock, which is a stationary housing con-
taining a step-pulley on a drive shaft (see the
illustration on p. 9). Power from an electric
motor is transmitted to the headstock by a V-belt
running in pulleys—one on the motor, one on the
drive shaft. The motor is normally mounted
below or behind the headstock and is securely
bolted to the frame or base of the machine. The
motor rotates the shaft in a counterclockwise
direction, and a drive center, faceplate, or chuck
mounted on one of the threaded ends of the
shaft transmits power to the work.

Lathe speeds can be adjusted in one of three
ways. The simplest is to adjust the drive belt on
the pulleys manually. There are also two variable-
speed options—electronic and mechanical—the
latter operated by a lever that places tension on
split pulleys.

The tailstock assembly slides up to the head-
stock along the horizontal lathe bed to provide
tail-center support, and it can be locked at any
point along the bed’s length (see the illustration
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above). Lathes are designed so that as you stand
facing the front of the lathe, the headstock will
be on your left, the tailstock on your right. Its
a right-handed world to which left-handers
generally adapt, although a few left-handed
lathes have been built with the headstock to
the right.

The maximum diameter that can be turned
on any lathe is determined by the distance
between the point of the drive center (on the
headstock) and the bed. This distance is the
maximum radius of any work you can mount
on the lathe, or half the maximum diameter.
Turners describe this distance in terms of what

a lathe will swing. For example, a lathe with a
center height of 6 in. (150mm) will swing

12 in. (300mm). The length of work that can
be turned is determined by the distance
between the drive center and tail center when
the tailstock is moved to its outermost position
at the end of the bed.

Woodturnings fall into two categories—
centerwork or facework. A job is defined as cen-
terwork or facework by the orientation of the
grain of the wood in relation to the lathe axis,
rather than by the way in which the wood is
held on the lathe. In centerwork the grain runs
the length of the work and lies parallel to the

THE LATHE




od Boxes

After the turning of these boxes was completed, the asymmet-
ric finials/stems were carved using a range of abrasive discs.

Seed pods provided the inspiration for these pieces.

MATERIAL:  Cocobolo
SIZE: About 3 in.

(75mm) diameter

rotational axis of the lathe, while in facework
the grain lies at a 90° angle to the axis (see the
illustration on the facing page).

Chair legs, tool handles and similar long thin
spindles, are classic centerwork items held
between centers. Short centerwork, like knobs,
boxes and goblets, where the endgrain face is
worked are held in a chuck and often referred
to as endgrain work (formerly cup-chuck work).
Bowls, platters, and flat items are typical face-
work items mostly held on a faceplate or chuck.
See Chapter 2 for the exceptions.

My lathe, a long-bed Vicmarc 300, is ideal
for just about any production work I'm likely to
do (see the photo on the facing page). It's very
heavy, at just less than 880 Ib. (400kg). It will
swing 23% in. (600mm) inboard, which is
much more than I commonly need even for my

This short-bed lathe, with electronic variable
speed control, is ideal for everything | under-
take. It swings 23% in. (600mm) inboard and
takes 29% in. (750mm) between centers with
the extension that also lets me swing the tail-
stock out of the way.

A job is defined as

centerwork or facework.

6
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I CENTERWORK AND FACEWORK

Mg T Headstock
In centerwork, the grain runs parallel
to the rotational axis of the lathe.

Long grain

In facework, the grain runs at a right
angle to the rotational axis.

This Vicmarc long-
bed lathe will swing
23% in. (600mm)

and accept 51 in.
(1,300mm) between
centers. It's heavy,
weighing just less
than 880 Ib. (400kg).

THE LATHE 7




Because of the uneven rim, the blank was mounted initially
between centers and the profile turned with a foot so that the
form could be mounted in a chuck for hollowing. Finally, the
bowl was mounted into a deep jam-fit chuck so the foot could

be turned away and the base finished.

MaTeriaL:  Elm burl
SIzE: 8 in. (200mm)
diameter

The type of lathe you need depends
on the kind of work you do.

large bowls, and it will handle work up to 51 in.
(1,300mm) between centers. Until recently,
preferred the short-bed version of the same
machine, shown in the photo at right on p. 6,
but I like having the tailstock at the end of the
bed ready to slide up any time I need it. I keep
the short bed for enclosed forms such as the
elm bowl shown in the photo at left.

The type of lathe you need depends on
the kind of work you do, but there are certain
features to look for in any lathe.

The Headstock

The headstock houses the drive shaft, which
transmits power to the wood (see the illustra-
tion on the facing page). I recommend a drive
shaft at least 1% in. (30mm) in diameter,
mounted in 3-in.- (75mm) to 4-in.- (100mm)
diameter ball bearings or tapered roller bear-
ings. When powered by a 1-hp motor, this
combination of drive shaft and bearings will
easily handle a 75-1b. (34kg) block of wood.

The smallest drive shaft [ would consider
using would be 1 in. (25mm) in diameter,
mounted in 3-in. (75mm) bearings. A drive
shaft larger than 1% in. (38mm) in diameter
is heavier and requires a larger motor (2 hp
to 3 hp), which is slower to start and stop and
involves a higher energy cost.

A drive shaft of less than 1 in. (25mm)
mounted in small bearings, a combination typi-
cally found on inexpensive lathes, is seldom
satisfactory, especially when the bearings are
solid bronze. Such combinations of narrow
drive shaft and small bearings tend to flex and
rarely eliminate all play, especially on facework.
Robust ball or roller bearings are needed to
cope with the stress and vibration of unbal-
anced blocks of wood and the force of knocks
against the axis or end of the shaft occurring
as centerwork blanks are mounted.

The shaft and bearings should be mounted
in a heavy casing, similar to the cast-iron

8 THE LATHE



THE HEADSTOCK
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machines seen throughout this book. If the
shaft does not run true or if it is not secure in
its bearings, any play will be magnified at the
point where the tool is cutting. Not only does
this make fine work impossible but it also leads
to dangerous vibration and tool catches. When
bearings become worn, they must be replaced
to ensure safety. (You will find that new ones
run more quietly, too.)

The drive shaft should be hollow and
machined to accept morse-taper drives. Some
solid shafts are designed to accept a morse-taper
drive, which is removed by unscrewing a collar
that has been previously wound onto the drive
shaft. A hollow drive shaft is preferable because

you can use a rod to knock drives from the
spindle quickly and easily.

Drive shafts are typically threaded at both
ends to accept faceplates and chucks. Look for
a handwheel on the outboard (left) end or a
thread where you can attach one. I use it to
rotate a job for close inspection while the motor
is switched off, and I need it to slow the lathe
to a stop rapidly. Each year a handwheel saves
me hours of standing around waiting for the
lathe to slow down. I regard a 4-in.- (100mm)
diameter handwheel on the outboard end of
the shaft as essential.

Because lathes rotate in a counterclockwise
direction, the threads on the outboard end of

THE LATHE
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On this Vicmarc
lathe, the indexing
pin, which doubles
as a spindle lock, is
located just behind
the handwheel.

The cam-action locking lever to the left allows
you to lock this tail center at any point along
the bed with minimal fuss.

the shaft must be opposite to the ones on the
inboard end, which are right-handed, so that
attachments will screw on tighter with the
machine’s rotation. If the threads are both
right-handed, attachments on the outboard end
of the shaft will unscrew. (Some lathes are
equipped with a reversing switch that aids in
sanding and finishing, but care must be taken
to ensure that the chuck or faceplate doesn’t
become unscrewed.)

You must be able to lock the drive shaft to
aid in the removal of lathe attachments.
Manufacturers offer various locking devices. A
wrench on a flat or octagonal section of the
shaft is best (see the illustration on p. 9), but
most manufacturers now seem to opt for a pin
that slots into the drive shaft or into holes on
the largest pulley. The pin also acts as an index-
ing head. Many are awkward to use and most
are easy to abuse inadvertently, which leads to
excessive wear.

An indexing head allows you to fix the lathe
in a number of positions at regular intervals for
such jobs as fluting spindles or applying other
decorative patterns to a turned form. Those
interested in such work will find whole books
on the subject.

Some headstocks with integral motors swivel
to allow you to swing large diameters on small
lathes. This was a feature of my first lathe, and
it always sounds like a nice option because it
gives you better access to a job—when hollowing
a bowl or goblet, for instance—but I never found
this arrangement satisfactory because the rests
never are firm enough to eliminate vibration. If
you have such a lathe, consider supporting the
rest from the floor using lengths of timber
wedged beneath the rest assembly.

The Tailstock

The tailstock slides along the lathe bed and is
locked in position before the tail center is
wound in to support the work (see the illustra-
tion on the facing page). The locking operation

10 THE LATHE



should be quick and easy. A locking lever that
remains attached to the unit is better than a
nut and bolt assembly that requires separate
wrenches.

A handwheel is turned to adjust the tail cen-
ter. It's useful to have the tail center wind out at
least 4 in. (100mm) so that work may be
mounted or unmounted without moving the
tailstock. The handwheel should be at least
6 in. (150mm) in diameter and have a handle
on its rim to make it easy to use.

The shaft should be the same size as the one
in the headstock and also hollow and machined
to accept morse-taper centers and chucks.
Check that these can be removed easily, either
by winding the handwheel or by using a knock-
out bar.

Centers

The headstock and tailstock centers should

be exactly in line. In my experience, this is
uncommon on most woodturning lathes. It is
not essential when the wood is held between
two points (as between a drive and a tail cen-
ter), but it is when you want to provide tail-
center support for work mounted on a faceplate
or chuck. When the wood is held firmly in one
plane, an off-center center will work it loose
from faceplate screws or a chuck.

To check if your tail center is correctly
aligned with the drive shaft, move the tail
center in so that the point just touches a trued
blank mounted on a faceplate or in a chuck.

An untrue tail center will make a circle on the
wood; a true center will leave a dot. Use shims
to adjust the tailstock until the point of the cen-
ter is aligned with the center of the circle.

The Bed and Stand

A common source of vibration, especially in
small lathes, lies in the substructure of the
machine. The best headstock and tailstock are
no good unless mounted on a substantial bed of

I THE TAILSTOCK
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I IMPROVING A LIGHTWEIGHT LATHE STAND

. ; Tool bench
A square section gives you a tool

bench at the rear of the lathe.

MDF or plywood sheet /
Lathe bed

Lathe bed —  ANARANANRY

cast iron, on steel or wood beams fixed to a
heavy frame, or, perhaps best of all, on a large
block of concrete. A solid, well-built lathe
eliminates all vibration, and the job of turning
becomes much easier. Greater precision is
possible, and the scope of what you can achieve
is broadened.

Most good-quality lathes have beds of cast
iron and stands made of ¥in.- (5mm) thick
sheet steel or heavy angle iron that provide
excellent, rigid support. Buy these with
confidence.

The stand footprint should be at least as
wide as the base of the lathe bed and preferably
wider, with lugs enabling you to bolt it to the

When turning off-balance work on a small lathe, it's a good idea to
stabilize the machine. Bags of concrete mix work well.

12 THE LATHE



Mounted on a custom stand made of 3-in.
(75mm) angle iron, this mini lathe will swing
9 in. (230mm) and accept 13% in. (350mm)
between centers.

floor. Lathes mounted on single pillars rising
from the floor are not worth considering as is,
but you can beef them up using sheet material
or steel tubes at an angle (see the illustration
on the facing page). This is a useful way to firm
up any lathe, and commercial versions are
available. A lathe cannot be too heavy or too
well anchored.

Many good small lathes are sold on light-
weight sheet-metal stands, which can vibrate
enough to render the lathe nearly useless. These
stands should be weighted down as shown in
the photo on the facing page. You may also con-
sider removing the lathe from its manufactured
plinth and mounting it on a heavier custom
base or big lump of concrete.

I A LATHE STAND
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= - -in.
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Ventilation —— sheet
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access

You can buy a lathe without its stand—
known as a bare lathe—and make a solid base
yourself using 3-in. (75mm) angle iron (see
the photo above left). Or you can make one
from wood and sheet material as shown in the
illustration above.

Switches and Motors

It is vital to be able to turn off the lathe quickly
if something goes wrong. Have a switch box
with a big red off button. A button or bar, both
seen in the photo on p. 14, should need be
touched only lightly to stop the motor, which is
essential when things go wrong. You can get
foot-operated and remote safety switches, but a

THE LATHE
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It is vital to be able to turn off the lathe

quickly if something goes wrong.

Every lathe should have a big red off button that will cut the power
instantly, even if touched only lightly. A bar running the length of the
lathe bed, like the red bar shown here, is even better. This lathe also
has a reverse switch (LEFT), recessed start button (GrReen), and a dial for
the electronic variable-speed control (RIGHT).

better option is a magnetic control switch that
you can locate wherever is most convenient. I
prefer to have fixed switches so I always know
where they are. In an emergency you might for-
get where you put a moveable switch. It is pru-
dent to locate switches where you won't have to
cross the firing line of the work (see “Operating
the Lathe” on pp. 66—67) in the event of a
problem. The red bar on my big lathe is ideal,
and I can nudge it with my knee so both hands
are free to be occupied elsewhere.

As for motors, I have always used a single-
phase 1-hp electric motor sealed against dust. It
provides enough power to cope with blocks up
to 75 1b. (34kg). If you are unlikely to turn any-
thing larger than a 12-in. (305mm) by 4-in.
(100mm) bowl or a newel post, you could get
by with % hp, but I would still suggest opting

for the larger motor. My lathe, with its 1%-in.-
(30mm) diameter shaft and 1-hp motor, gets up
to speed within 1 second, and I can stop it
almost as fast. Many lathes with bigger motors
take 10 to 12 seconds to reach full speed and
almost as long to slow, which is time-consuming
and costly if you're stopping the lathe frequently
to inspect progress on a job.

Speeds

Another consideration with any lathe you buy
should be the ease with which you can change
speeds. On occasion, you may need to slow the
lathe down if you're working with unbalanced
wood or if you're changing from one type of
work to another. On most lathes, the drive belt
is moved by hand to change speeds, so be sure
that the belt and any tensioning devices are
accessible and easy to operate. Usually, there are
four or five speeds available within the 400 rpm
to 2,500 rpm range, which should be more
than adequate for most turners who do not
need to change speeds often. Specific speeds are
recommended on p. 102 for centerwork and on
p. 142 for facework.

Variable-speed systems are better (and
they're more expensive). The advantages of the
variable-speed systems are that you can change
speeds without stopping the lathe, and you can
select the exact speed that you want, rather
than having to choose between one speed that’s
too high and another that’s too low.

Variable-speed systems can be mechanical or
electronic. With a speed range varying between
300 rpm and 2,500 rpm, mechanical systems
are based on floating or sprung pulleys that
allow you to change lathe speed simply by mov-
ing a lever like that on the Jet® shown in the
photo on p. 12. Electronic systems are com-
monly connected to pulleys with two or three
steps, largely for reasons of torque, and most
allow you to start from O rpm. However, for
safety when using an electronic speed control,
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set the drive belt on the pulleys to ensure you'll
work within the safe maximum speed for the
diameter you are turning. For instance, you'd
turn a large bowl when the maximum possible
speed is 1,000 rpm, not 2,500 rpm. Otherwise
you might inadvertently start at too high a
speed and risk a very serious and maiming
injury.

Remember to ensure safety by keeping all
belts covered while the lathe is running.

Center Height

I like to be able to see what's happening with-
out bending double, so I prefer to have a center
height no lower than my elbow. If a number of
people are going to use the same machine, it's
better to fix the center height high—at, say,
55in. (1,400mm) from the floor—and build
up platforms or stack chipboard sheets for the
shorter people rather than give the taller ones
backaches. For some facework, I prefer the
center to be 1 in. (25mm) to 2 in. (50mm)
lower than for centerwork, so I stand on l-in.
(25mm) or 2-in. (50mm) green boards that I
have seasoning.

Tool Rests

The tool rest is an integral and very important
part of the lathe. It absolutely must provide
solid support for the tool as it cuts the wood. It
is a two-part assembly with a heavy adjustable
banjo (or base) supporting an adjustable
tee rest.

The banjo must lock down securely when
tightened, and you should be able to adjust the
tee rest at least /2 in. (13mm) above and below

center height and at any position along the bed.

The rest assembly must be easy to adjust
because it is frequently moved as close to the
work as possible in order to minimize leverage
as cutting proceeds (see pp. 68—70 for more on
leverage). Rest assemblies should have only two

Never use a longer rest

than you need.

A range of tee rests makes life at the lathe easier. Never use a longer

rest than you need.

quick-action locking levers—one to lock the
height and angle of the tee rest, the other to
lock the banjo in position on the bed. (Avoid
systems that require wrenches and often three
hands and a tail. Life is too short.) The rests on
my lathes can be positioned well above and
below center height and can be readily moved
to work on both the outside and inside of a
large bowl held at its base (see the photos on

p. 16). This isn’t possible on many lathes but is
worth looking for.

Tee rests should be of heavy construction,
ideally of cast iron. The most useful tee rests are
tapered and set at an angle on top of a solid
post. The tool post must be at least 1 in.
(25mm) in diameter for stability; anything
smaller will flex and lead to a severe loss of tool

THE LATHE
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Ensure that the
rest can reach all
around a large job.
This is not possible
on many lathes.

control as you cut, increasing the likelihood of

an accident.

The illustration on the facing page shows
four rests in profile. In Fig. 1, leverage is
reduced to a minimum, affording the turner
the maximum control. With the rests shown in
Fig. 2 and Fig. 3, the fulcrum moves back across
the rest as the tool is angled up to cut, increas-
ing leverage against the edge. The advantage of
the rest shown in Fig. 3 is that the groove pro-
vides a useful guide along which to slide a fin-
ger, which helps control the distance of the
cutting edge from the rest. Avoid the square,
flat-topped rest shown in Fig. 4 because the
moment the tool is angled up to cut, the ful-
crum is moved to the edge farthest away from
the work. This increases the leverage, making
any tool more difficult to control.

For each lathe, I have rests ranging from 4 in.
(100mm) to 12 in. (305mm), which are ideal
for small general work and bowls. You can
manage with one rest 5 in. (125mm) to 7 in.
(180mm) long, but be prepared to move it
more often. A long rest the length of the lathe
with two banjos is convenient if you are intend-
ing to turn large runs of long spindles (see the
photo on the facing page). There are also spe-
cialized rests available that are curved to fit
bowl curves. These are typically flat-topped and
are fine to use with scrapers when the tool is
held flat on the rest, but I've never found them
easy to use with gouges. My standard rests have
always served me well, so | have never bothered
to acquire a curved one.
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I FOUR TOOL RESTS IN PROFILE

|| Bad

For making a number of similar spindles, a long rest makes
life a lot easier.

Choosing a Lathe

It is a sad fact that most would-be woodturners
start out with the wrong lathe, as I did. And
there must be many souls who never pursue the
craft thinking themselves totally inept when, in
fact, it was the machine that never allowed
them a proper start. I know now that my expe-
rience as | jumped into lathe ownership back in
1970 was not unusual. I failed to heed advice
offered at the time as I endeavored to save
money, then [ had to upgrade within months,
losing money on the first lathe.

The type and size of lathe you choose should
depend on the sort of work you are interested
in, modified, of course, by your budget. I think
it is a mistake for any beginner to acquire some
monster lathe whose capacity might never be
used. The best way to learn woodturning tech-
niques is to work repetitively on a small scale.
As a novice you should buy as good a machine
as you can afford and learn on that, then
graduate to a larger machine when you feel the
need. Chances are you won't, unless you start
with a mini lathe. Most good small lathes will

THE LATHE
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_Wavy Bowls

These were turned from green wood (the small tree had been
felled less than an hour before). Speed is essential when turning
green wood so finely because the wood warps almost as soon as
it's turned. These bowls were microwaved for 80 seconds on full
power after which they were steaming and distorted. To obtain
a symmetrical distortion, blanks should be evenly grained with

the pith of the tree aligned across the top of the blank.

MATERIAL: Casuarina

Size: 5% in. (140mm)
diameter

enable you to turn up to 12 in. (305mm) in
diameter and 36 in. (910mm) in length, dimen-
sions that have long been established as best
suited to the needs of most amateur and profes-
sional woodturners. On such a lathe you can
make a good-size family salad or fruit bowl, din-
ner plates, table lamps, spindles for furniture,
and a host of smaller projects such as drawer
knobs and goblets.

For most centerwork, a 12-in. (305mm)
swing is sufficient and a 3-ft.- (915mm) to 4-ft.-
(1,220mm) long bed is desirable. For facework,
a center about 10 in. (255mm) above the bed,
giving a 20-in. (510mm) capacity, is nice to
have, but the fact is that few turners ever need
in excess of 16-in. (400mm) capacity. A short
bed, about 18 in. (455mm) long, will allow you
to move with the tools and work from all angles
across the face more easily than a long bed.

A top-quality lathe is made from material
that goes clunk rather than ping when hit with
a hammer. Best is cast iron, which will absorb
most vibration, unlike aluminum or steel,
which can ring like a bell. Solidity is essential in
a lathe, so it is for these reasons that lathes con-
structed of steel beams or tubing are generally
best avoided unless very substantial. Well-
constructed lathes with cast aluminum head-
stocks and tailstocks on steel bars are typically
fine for small projects but rarely adequate once
you test their advertised capacity.

If you are short of workshop space, there are
a number of tremendous small lathes (see the
photo on p. 13), which enable you to swing
about 10 in. (250mm) in diameter and to do
short spindles.

18
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If you want to go larger, the lathes developed
in the late 1980s specifically for craft profes-
sional and serious hobby turners will enable
you to tackle just about any turning job except
really large pieces that are well beyond the skills
or desires of most turners, let alone novices.
These will swing between 16 in. (400mm) and
24 in. (600mm) and accept from 14 in.
(360mm) to 52 in. (1,320mm) between cen-
ters, depending on the model.

Whichever lathe you choose, make sure it
measures up to the standards I've discussed.
Beware of the many lightweight lathes compet-
ing for the vast amateur market and of good-
looking cast machines with small-diameter
drive shafts made by manufacturers who seem
to have overlooked the stresses involved when
turning wood as well as the vibrations arising
from off-balance blanks spinning at speed.

A variable speed control is infinitely prefer-
able to manually adjusting drive belts on step
pulleys: they enable you to work more safely
and more efficiently.

Finally, if you are hesitating about commit-
ting more cash to a lathe than you anticipated,
remember that a top-quality machine will
always maintain its value and be easy to sell.
Several times in recent years I have been offered
way more than I paid for a lathe years before.

Acorn Boxes

For the most part, standard 1%-in. (45mm) chuck jaws were
used to grip these boxes. The bases were jammed over a small

spigot so the bases could be rounded.

MATERIALS:  Huon pine (left) and

goldiewood (right)

SizEs: 2in. to 2% in.
(50mm to 70mm)

A top-quality machine will always maintain its value and be easy to sell.

Several times in recent years I have been of fered way more

than I paid for a lathe years before.
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CHAPTER

FIXINGS:

DRIVES, FACEPLATES, CHUCKS & ADHESIVES

EFORE A PIECE OF WOOD can be turned,

it must be securely mounted on the

lathe so that power is transmitted to it

efficiently. There should be no play or
chatter in the headstock connection or tailstock
support. Above all, you want methods that are
quick and easy to use and that do not impose
too many restrictions on the design of an object.
I'll discuss the pros and cons of each method
and show you ways of making the best use of
the techniques and chucks at your disposal.

Devices for holding wood on the lathe are

divided into three categories: drives and centers,
faceplates, and chucks. Drives, or centers, sup-
port the wood from either end, with the power
transmitted through a spur drive that bites into
the wood at the headstock end, while the tail
center (at the other end) keeps the job pressured
against the spur drive. Faceplates are flat metal
discs that screw on to the drive shaft. Wood is
attached to the faceplate by using one or more
screws. Chucks come in many forms. Mechani-
cal chucks grip by expanding into, or clamping
around, the work. Jam-fit chucks hold by fric-
tion and are mostly turned as needed to fit work
that is jammed into or over them. Vacuum

chucks hold the job by suction. Adhesives can
be used to stick a blank to a waste block
attached to a faceplate.

Most of the fixings I describe in this chapter
have applications for a wide variety of work. For
example, there are several chucks that can be
used to hold centerwork by only one end so that
the other can be worked. (This is helpful for jobs
like egg cups, goblets, and small boxes.) And it is
often desirable to turn bowl profiles between
centers, rather than on a faceplate.

As a rule, centerwork, where the grain lies
parallel to the lathe axis, is mounted on the
lathe between centers or held by a chuck.
Facework, where the grain lies at 90° to the
lathe axis, is held by a faceplate or chuck. Do not
attempt to hold centerwork on a faceplate
because screws don't grip well in end grain (see
the illustration on the facing page). Faceplates
should be reserved for facework, where the grain
alignment is ideal for screws. Always ensure that
any chuck or faceplate is wound fully onto the
drive shaft before switching on the lathe. Failure
to do this can lock a chuck or faceplate on so
tightly that removal will take a great deal of
time, effort, and ingenuity.
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It is always advisable to cut any wood as close
as possible to its end shape—or at least to a sym-
metrical and balanced form—prior to mounting
it on the lathe. Cut discs for facework and
squares or octagons for centerwork. If you don't
have a bandsaw or handheld electric jigsaw, cut
facework with a series of flat edges so that the
blank is as near to round as possible. Square
blocks for facework sound like propellers and
are about as dangerous.

Before starting the lathe, always rotate the
wood by hand to ensure it swings clear of the
tool rest and bed. With large blocks, check for
balance. If one side gravitates to the bottom
when the lathe is stopped, the block should be
trimmed and a slow speed selected to cope with
the vibration. If you have an electronic variable-
speed control, develop a habit of setting it near
zero rpm before you turn on the lathe. Mechani-
cal variable-speed controls only work with the
lathe running, so be sure to set a low speed
before mounting any large job on the lathe.

Drives

The simplest way to mount wood on a lathe is
between centers. Spur drives and tail centers
work together, with the tail center supporting
the job as it pressures the wood against the spur
drive. The main disadvantage of mounting
work between centers is that you can’t turn the
wood at the points where it is supported. This
won't matter for such work as chair rails, where
each end fits in a mortise and can remain
rough. If you want a smooth finish on a spindle
end, you'll have to do it by hand.

Drives and centers each have a morse-taper
shank that fits into the end of a shaft machined
to accept them. Drive and tail centers are avail-
able with morse tapers in sizes ranging from
No. I to No. 3 (small to large). If your spur
drive has too small a morse taper for your shaft,
you can buy a sleeve to make it fit. Drives and

I FACEPLATE SCREW ATTACHMENT
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Correct: Faceplates should be reserved for facework

End grain

Incorrect: Never use a faceplate for centerwork—screws

Always ensure that any chuck or

faceplate is wound fully onto the drive shaft

before switching on the lathe.
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At left are typical spur drives. Those in front are for spindles smaller in
diameter than the standard upper drives. At right are four types of tail
centers. From the top right: two live cup centers, a live center, a dead
center, and a hollow center for use with an auger or drill.

Two-spur drives (ToP
RIGHT) work well on
most surfaces, but
four-spur drives (BoT-
TOM RIGHT) need a
flat surface to grip

properly.

centers are typically removed by using a knock-
out bar through the hollow shaft. If your lathe
has a solid drive shaft but no collar to aid
removal of a spur drive, lock the shaft and
rotate the spur drive with Vise-Grip® pliers to
loosen it.

SPUR DRIVES

Spur drives come with two or four flat spurs
arranged around a central cone, which locates
center and supports the work. The cone should
be sharp and stand proud of the spurs by about
% in. (3mm). The edges of the spurs should be
kept sharp, ground on one side only at about
45°.1f the angle is too long and chisel-like, you
risk splitting the wood when applying tailstock
pressure. A four-spur drive requires the blank to
have a flat surface at 90° to the axis of the lathe
to grip satisfactorily, while two-spur drives will
bite into almost any kind of surface. A two-spur
drive is very handy when rough-turning a bowl
between centers because it enables you to tilt
the wood around the spur to expose certain
grain patterns or adjust the plane of a free-form
or bark rim.

TAIL CENTERS

The job of a tail center is to support the end of
the job while keeping it pressured against the
drive center. Tail centers are basically a 60° cone,
but a preferable variation is a cup center, which
has a supporting ring just behind the point (see
the top photo at left) that prevents the cone
from splitting the wood and spreads the load if
too much tail-center pressure is applied. A hol-
low center, which is like a cup center but with-
out the cone, is used in conjunction with an
auger for drilling long holes down the axis, as in
lamp bases.

Tail centers come as either live (revolving) or
dead (solid) centers. The heat generated
through friction when using a dead center
wears away the wood, loosening the fixing and
often causing a good deal of smoke. These prob-
lems are greatly increased if the tail center is not
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aligned on the lathe axis. Traditionally this fric-
tion was reduced by daubing a little tallow on
the tip of the cone, but the wood still tends to
wear away, which means that the tailstock
needs to be wound in constantly.

A live center, which has the cone mounted
in a bearing, is much easier to use because it
allows the center to revolve with the work, thus
preventing the burning and loosening that
occurs with dead centers. Some centers (includ-
ing drive centers) have removable cones, which
have a nasty habit of staying attached to the
wood (rather than the tail center) when the
work is removed from the lathe. They are easily
lost, so I stick them in place with cyanoacrylate
adhesive (also known as Super Glue®). If you
need to remove the cone later, just heat the
metal with a gas torch to melt the bond.

MOUNTING THE WOOD

To mount a length of wood between centers,
you tap it against the drive center to wedge the
spurs into the wood. Present one end of the
wood to the drive center and tap the other end
with a mallet (see the top photos on p. 24). Use
the tool rest as a support for the hand holding
the wood. Wind in the tail center as tightly as
possible by hand, then ease off a fraction. Lathe
sounds can tell you when the tail center needs
adjustment; if the pitch changes, it may only
mean that the center needs winding in slightly
or backing off.

Production spindle turners often have their
lathes running continuously and have developed
methods of mounting stock on a spinning lathe.
The end of the spindle blank is rested against
the center cone of the spur drive and the tail
center is wound or levered in to support the
other end lightly. With the blank held lightly
between the two centers, the slight friction
will cause the wood to revolve, even though it
doesn’t contact the spurs of the drive. (When
doing this, it’s important that the drive cone
protrudes at least 7 in. [Smm] beyond the
spurs.) If the wood is off-center at this stage, it

Is

their respective horizontal planes.

MATERIAL:  Mulga

SIZES: 4 in. and 6 in.
(100mm and
150mm) diameter

ters. I did that so I could pivot each around the spur drive to

The blanks for these bowls were initially mounted between cen-

align the two highest points and two lowest points of the rim in

can be stopped easily with one hand and tapped
true. Once centered, the tail center is wound in,
forcing the wood into the spurs. When the
spindle has been turned, the tail center is
unwound to release pressure and the finished
piece is jerked off the spur drive by hand.

One problem with spur-drive fixings, par-
ticularly when turning heavy blocks, is that the
drive can revolve faster than the wood when the
motor is started so, instead of gripping, the spur
drive bores into the end grain. To avoid this, cut
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(RIGHT) To mount
centerwork on a
spur drive, present
one end of the blank
to the spur drive
and tap the other
end with a mallet.
Use the tool rest

to support your
hand as you manipu-
late the blank, then
wind in the tail
center to support

it (BOTTOM RIGHT).

a Yie-in.- (2mm) deep slot in the drive end of a
spindle to accommodate the flat edges of the
spur (see the bottom photo at left). Two-spur
drives require only one saw cut; four-spur drives
require two. Alternatively, spin the stock by
hand as you switch on the motor so that the
wood is revolving as the motor picks up speed.
Make sure to pull your hand well clear of the
wood. It is easier for the spurs to grip the wood
when you remove the inertia of a static block at
the start.

Often I mount bowl blanks between centers
for rough-turning prior to seasoning. The
disadvantage of not being able to work the tail-
center face freely is outweighed by the advan-
tages. It's quick and easy to mount a block of
wood between centers, especially if it has
natural bark edges or is rough and uneven. And
such irregular blocks are more securely held
between centers than balanced on a faceplate,
no matter how many screws are used to fix one
to the other.

Another major advantage is that the block
can be aligned precisely so that as you shape the
profile, you can manipulate the grain patterns.
It's easy to stop the lathe and adjust the axis of a
block just by shifting the base in relation to the
tail center. Once the rough exterior form has
been turned with a foot, the piece can be trans-
ferred to a chuck for hollowing. To ensure a
good grip for the spur drive in facework and to
prevent the spurs from boring into the wood,

[ cut a shallow V slot across center using a
carver’s chisel and mallet. My chisel and spur
drive are the same width.

Alternatively, I have a 6-in.- (150mm) diame-
ter steel faceplate with two sharpened bolts pro-
truding about 1 in. (25mm). The bolts are set
on the diameter, equidistant from the center
and 4 in. (100mm) apart. To locate the points
accurately and easily on the blank, I draw a line

A bandsawn Ys-in.- (2mm) deep slot improves the grip while keeping the  through center, then drill two holes on the line
spur drive from boring into the end grain. 2 in. (50mm) from each side of center. The
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modified faceplate works like a big spur drive
(see the photos at right).

FRICTION DRIVE TECHNIQUE

Here is a useful technique for turning a bowl
foot or rounded base without any obvious
chucking or fixing points, or for turning a
larger piece for which you don’t have a suitable
jaw chuck such as the grass-tree bowl shown on
p. 26.It’s an ideal technique if you are working
burl wood that cannot be mounted on a
vacuum chuck (because it has holes) or on a
natural edge bowl.

[ complete the bowl as much as possible
using a chuck, then remount the bowl between
centers (see the illustration on p. 26). The tail
center pressures the bowl against a rounded
form covered with thin foam or soft cloth to
protect the finished surface of the bowl. T will
usually have finished the base along with the
profile, so to preserve the finished surface I use
a flat tail center and avoid using any conical
detail at center. If you don’t have a flat center,
turn one in to fit over your cup center. (Now
there’s a nice little project!)

On larger, heavier, or off-balance pieces, I use
a cup center for greater security, then remove
the spigot retained for the cup center by hand
using a power sander.

When mounting
heavy facework
blanks between cen-
ters, cut a V slot the
width of the spur to
prevent it from bor-
ing into the wood.

A spur-drive face-
plate is excellent for
mounting blanks with
uneven surfaces.
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You can use the same technique to finish off
I a sphere, except that both the drive and tail

chucks should be turned with concave ends to

Having an uneven rim, this bowl was turned initially between fit the convex surface of the sphere to provide

centers, then gripped by a chuck for hollowing. To remove the trm drive and support,

chuck marks, I finally put the bowl over a friction drive as

shown in the illustration at right and added the heavy beads up Face plates

From the ot tor deonration. Faceplates come as standard or center screw.
Standard faceplates are flat metal discs with
symmetrical holes for attaching turning blanks
with screws. Center-screw faceplates, often
known and marketed as screw chucks, have a
single center screw and blanks are attached
while the faceplate is on the lathe. They are
much faster and easier to use than standard
faceplates. Most modern woodturning chucks

I FRICTION DRIVE
BETWEEN CENTERS

Natural edge of bowl

Soft cloth

MATERIAL: Grass-tree

SizE: 16 in. (400mm) diameter

Live cup
center

Screw faceplate
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convert to a screw faceplate. At least one stan-
dard faceplate is supplied with most lathes, and
although center-screw faceplates (see the photo
at right) and chucks have increasingly super-
seded them, they remain very useful for mount-
ing blanks with an uneven face.

For mounting centerwork, I always use
chucks rather than faceplates because screws do
not grip well in end grain (see the illustration
on p. 21). Screws grip well across the grain, so
facework can usually be held securely by just
one face without tail-center support, allowing
free access to the remainder of the blank.

Because a blank is attached to a faceplate by
only one face, there are dangers that relate to a
basic law of physics: Every force has an equal
and opposite reaction. When you sit on one end

¥
-

The faceplates in the foreground came standard with my lathes.
The screw centers to the rear and on the lathe are easier to use.

I FACEPLATES AND LEVERAGE

The work can pivot
on a small faceplate.

Fig. 1 L 3 » Fig.2
Headstock ‘{
1 ‘
\ . 1 | Resistance to
Drive ii || leverage increases
-t shaft i | with the size of
/ | the faceplate.
l}%i" ll‘g
p

| =— Force

>
Reaction

Center-screw

-«
faceplate — Eace

The faceplate should support as much of the
work as possible. Where only a small faceplate
can be used, a standard faceplate (below) will
provide a firmer fixing.

Standard —
faceplate

| «—— Force

Note: The size of the screws has been exaggerated
for clarity. Screws normally protrude % in. (10mm) to
% in. (13mm) from the faceplate.
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I MOUNTING IRREGULAR SURFACES

Screws on the A axis will hold the disc securely
by pulling on either side of the B axis.

Screws placed only on the B axis will allow
the disc to pivot because the faceplate is not
supported along the A axis.

The basic rule is to use a faceplate that

supports as much of the work as possible.

of a seesaw, for example, the other end will go
up just as quickly as you go down. In wood-
turning, if a tool is cutting with strong forward
pressure parallel to the axis on the edge of a
large blank mounted on a small faceplate (see
Fig. 1 in the illustration on p. 27), the blank is
certain to come loose as it pivots, seesaw-like, on
the small faceplate.

If you increase the diameter of the faceplate,
there is much more support for the blank and
less danger of its coming loose (see Fig. 2 in the
illustration on p. 27). The basic rule is to use a
faceplate that supports as much of the work as
possible. A 10-in.- (255mm) diameter by 2-in.-
(50mm) thick blank can be held quite easily on
a 7-in.- (180mm) diameter center-screw face-
plate with only a %in. (10mm) to %-in. (13mm)
screw. A 4-in.- (100mm) diameter faceplate
would be much less effective and would require
longer and heavier screws.

STANDARD FACEPLATES

The most secure method of attaching facework
is to use a standard faceplate. You must remove
the faceplate from the lathe to insert two or
more screws through its back into the wood.
Sheet-metal screws penetrating the wood % in.
(13mm) to 1 in. (25mm) are ideal, and they
should fit the faceplate holes exactly, otherwise
the blank can shift slightly on the faceplate.
Normally, I find two screws sufficient, even on
blocks up to 15 in. (380mm) in diameter by

6 in. (150mm) thick or 18 in. (460mm) in
diameter by 4 in. (100mm) thick. When
roughing-down larger pieces, I use the tail cen-
ter for extra security.

A flat face on a blank is less critical with
standard faceplates than with center-screw face-
plates because on standard faceplates the screws
can lie on either side of any high point (see the
illustration at left). Screws on the A axis will
hold the blank securely by pulling on either
side of the B axis. Screws on the B axis only,
with no support on the A axis, will not secure
the blank to the faceplate.
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If the weight or shape of a blank makes it
unbalanced, it’s safer to use more screws and
err on the side of caution. Always check a heavy
or irregular block by rotating it first by hand.
Rotate it toward you and let it swing freely
through a couple of revolutions to see where
it comes to rest. If the uneven weight of the
block brings it rapidly to the same position,
use a very slow lathe speed and check that the
screws are tightened. Large flying blocks are
an unpredictable hazard.

When turning seasoned wood, place the
screws across the grain to reduce the risk of
splitting (see the illustration at right). However,
if you are turning green wood that will be
remounted when dry (as when rough-turning
bowls), the screws must be placed along the
grain, where the shrinkage will be the least, so
they will fit into the same holes at a later date.

Remember that you can always use the tail
center with any faceplate to provide extra sup-
port, provided that it’s aligned true on the axis.
Using the tail center will restrict the use of
many tools, but with heavy blocks it is safer, at
least until some of the bulk has been removed.

CENTER-SCREW FACEPLATES
There are two common methods of mounting a
blank on a center-screw faceplate, and each
requires that you first drill a pilot hole the same
diameter as the screw shank in the center of the
blank (see p. 88 for finding centers). With the
lathe turned off, lock the drive shaft to keep it
from rotating and screw the blank onto the cen-
ter screw. Or you can hold the blank to the
screw with one hand and use your other hand
to rotate the drive shaft. Either way, rotate the
blank until it rests tightly against the surface
of the faceplate. I tend to combine the two
methods, starting with the latter, then lock the
drive shaft so I can use both hands to ensure the
wood lies snugly against the faceplate.

A flat or slightly concave surface on the face
of the blank is essential to prevent it from pivot-
ing on the screw of a center-screw faceplate.

I POSITIONING FACEPLATE SCREWS

Green wood

Place screws along the
grain, where their position
will not alter as the wood
shrinks.

'} Seasoned wood

Place screws across the grain
to reduce the risk of splitting.

Friction between the bottom of the blank and
the faceplate will help keep the wood in place.
Where there is a gap and the wood can rock on
the faceplate, use tail-center support.

Experienced turners often mount blanks on
a center-screw faceplate with the lathe running.
Although this is a quick method and I use it fre-
quently, it’s not a technique for novices to use at
higher lathe speeds. Present the blank to the
faceplate, lining up the pilot hole with the
screw. Don't grip the blank with your fingers
but rest it on your flat, open hand (as you
would feed a horse), and give a slight push with
the heel of your palm as the revolving screw
bites into the hole (see the photos on p. 30).
The weight and inertia of the wood and pres-
sure from your hand will cause the blank to
rotate more slowly than the faceplate, so the
screw will feed right in, drawing the blank tight
against the faceplate.

With practice, blanks can be flicked onto the
revolving screw in a moment, but the largest
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To flick the work
onto a spinning
lathe, present the
predrilled hole in the
blank to the screw
(RIGHT), then give a
slight push with the
heel of your open
hand as the revolv-
ing screw bites into
the hole (FAR RIGHT).

blank I would ever mount this way at speed—

say, 1,500 rpm—would be 12 in. (305mm) in
diameter by 2 in. (50mm) thick. At such speed,
the weight of a larger blank will typically cause

the screw to spin in the hole and fail to grip. If
you have a variable-speed lathe, you'll have few
problems if you keep the lathe running about
300 rpm, but if you don’t have the variable-
speed option, larger blanks must be screwed on
with the lathe at rest. Very small, light blanks
can be flicked on the lathe, but they require
more pressure from your hand. They can be
held on with a very short screw—only % in.
(3mm) long.

Woodturners formerly made their own
center-screw chucks by mountinga discon a
faceplate and using a fat wood screw or carriage
bolt (see the sidebar on the facing page). If a
screw thread stripped or some other problem
occurred, it took only a few minutes to make

another. They did me very well until Jerry
Glaser introduced his screw chuck with its

hardened stainless-steel screw and a parallel
shank (see the photo on p. 27). Much copied
but rarely emulated, the screw is so superior in
its ability to grip that shop-made screw chucks
pale by comparison.

CHUCKS AS SCREW FACEPLATES
Most modern woodturning chucks come with
2-in. (50mm) jaws and a center screw, but in
this setup, the jaws don’t offer much backing
support for any blank wider than 6-in. (150mm),
as shown in the illustration on p. 27. These
screws need to be mounted in larger jaws, but if
you don’t have any, either turn a large washer to
fit around the chuck jaws or use tail-center sup-
port. Better yet, fit the screw in a dedicated
screw faceplate so your chucks remain fully
accessible at all times.
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MAKE A SCREW FACEPIATE

Manufactured screw chucks are about 4% in. screw in a larger chuck is more effective for pro-
(115mm) in diameter at most. Although modern ~ duction items, such as cutting boards. It's easy to
screws grip incredibly well, a smaller and shorter  make your own if you have a standard faceplate.

|

Mount a disc Turn a recess to Drill a hole at 4 The completed

on the original fit the available center in the center-screw face-

standard faceplate, and remounted plate has a slightly

faceplate. countersink. blank and insert concave face and a
the screw. %-in. (17mm) screw.

For all jobs but large bowls—14 in. (355mm)
by 4 in. (100mm) and heavier—I don't need
the full length of the screw, so I reduce its
effective length by using a plywood disc
between the work and the faceplate as shown
in the far left photo on the facing page. If 1
“have a catch and the job loosens, I transfer it
to a fatter screw or carriage bolt mounted in
a chuck. I also have an elderly three-jaw chuck
(shown in the rear of the photo on p. 27), whose
three jaws will provide firm support against just
about any undulating surface.

Chucks

When I started to turn wood in 1970, wood
lathes came with drive and tail centers and

a faceplate or two, usually one big and one
huge. Some manufacturers offered a cup
chuck (into which blanks are driven with a
mallet) as an accessory, and that was it. If you
needed a chuck, you got an engineer’s scroll
chuck and, after a few bloody and painful
encounters, learned to keep your knuckles
out of the way of the jaws.
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ATTIONDS:

A A

Self-centering chucks can be used to grip either
blanks or partially completed work in dozens of
ways. Here we see just a few of the many commer-
cially available jaws being used in typical situations.
In each case you could use a different type of jaw

set to do the same job.

The largest of a set of step jaws grips a com-
pleted 3%-in. (90mm) bowl by the rim in prepara-
tion for re-turning the base.

Standard 2-in. (50mm) jaws grip a small centerwork blank.
Square or cylindrical blanks should be seated right into
the chuck, ideally with squared end grain that can sit
firmly against the base of the jaws.

(ToP) The 3%-in. (90mm) step jaws close around a
decorative groove near the foot of a vase. As hol-
lowing proceeds, the vase is supported by a three-
point steady. (ABOVE) To remove bruise marks

Here 5-in. (130mm) dovetail jaws grip a bowl by the inflicted by the steady, | use the tail center to sup-
foot in preparation for hollowing and completion. port the vase neck for a final sanding and finishing.

32 FIXINGS



Bowl jaws are
designed to grip
bowls around the rim
so the base can be
refined.

For the best grip on long or heavy centerwork or where
there might be a lot of stress on the fixing as hollowing
proceeds, heavy serrated or grooved jaws like these
Vicmarc Shark jaws are the best option. The rim of the jaws
must abut a shoulder on the blank for maximum support.

Small blanks can be gripped quite securely on as little as

Long-nose jaws are ideal for gnppn‘]g small centerwork Yo in. (me), provided the rim of the jaWS abuts a shoulder.
blanks. (These are Vicmarc Shark jaws.)

Large step jaws
expanded into a
#e-in.- (5mm) deep
recess on a 16-in.-
(400mm) diameter
cutting board. When
using these chucks in
the expansion mode,
ensure there is at
least a %-in. (20mm)
ring of material to
support the pressure
of the jaws.

‘ﬁ’ a
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Long-nose jaws are far superior to a Jacobs chuck for grip-
ping drills or sanding discs because their clamping action is
at 90° to the lathe axis.
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el Box

The base of this container was held by jaws gripping either side
of each corner. The eight jaw marks were lost during the finish-
ing process, which included scarring the square base with saw
cuts and charring the surface with a propane gas torch. The

base was held against a 360-grit abrasive disc for sanding.

o
|
|
1
|
|

MaTeriaL:  Charred jarrah burl

SIZE: 4 in. (100mm) square

Since the mid-1970s when the woodturning
revival began, many optimistic manufacturers
have marketed all manner of chucks designed
specifically for woodturners. Most demanded
an accuracy tedious to hobby and professional
turners alike, were often inaccurate, and fre-
quently imposed severe restrictions on the
design of the turnings they held.

[ shall make no attempt to analyze each
weird and wonderful device because in the
mid-"80s a New Zealand company, Teknatool,
developed a self-centering four-jaw scroll chuck
called the Nova. This chuck revolutionized the
way woodturners mount wood on a lathe,
spawning a load of similar chucks interna-
tionally, so that today there are many versions
commercially available. These chucks are multi-
functional, with all manner of interchangeable
jaws designed for specific tasks.

SCROLL CHUCKS

A self-centering fourHaw scroll chuck should be
regarded as an essential element on any wood
lathe, much as a chuck is on a metal-working
lathe. I, like most turners I know, cannot
imagine working without these wonderful
tools, and [ have a number of chucks set up
with different jaws. The chucks have a wide
range of adjustment, offering exceptional flexi-
bility combined with ease of use and a reason-
able margin for error.

The jaws [ use are, with one exception, all
smooth. My business is turning bowls and
boxes, and the smooth jaws enable me to take
finished pieces straight from the chuck. The
serrated jaws standard on some chucks don’t
allow you to do this. If this ability is important
to you, look for a brand with smooth jaws or
make sure you can have a set of plain jaws
fitted. Serrated jaws do have their uses, though.
They are excellent for gripping big or long end-
grain projects such as tall vases where you are
hollowing deep into end grain.

Some scroll chucks are operated by keys and
others by a pair of levers. With each, the work is
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You can’t have too many chucks. Having a
range of different jaws all ready to go beats
having to change them every time you start a
new project. On the lathe, to the rear, and at
the center left are step jaws, which can grip
several diameters without marking the wood.

mounted while the chuck is on the lathe. The
lever-operated chuck is faster and less frustrat-
ing to use if you are expanding and contracting
the jaws over a wide range, but you need both
hands free to operate it and, consequently, you
must be able to lock the drive spindle. Many
spindle locks are sprung, and you have to hold
them in place, supposedly for safety reasons. (If
you switch the lathe on with the spindle locked,
all that happens is that you burn a bit of rubber
as the drive belt screeches.) Key-operated
chucks were developed for lathes with sprung
spindle locks and for the few lathes without
any spindle lock.

To extract maximum value from a self-
centering four-jaw chuck while keeping your
frustration levels to a minimum, you need to
remember a few points about the jaws and
about the structure of wood.

dase

The grooves at the base located the chuck jaws and added visual

interest to an otherwise stark form.

MATERIAL:  Tasmanian blackwood

Size: 4% in. by 18% in.
(120mm by 460mm)
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I CROSS-GRAIN AND SELF-CENTERING FOUR-JAW CHUCKS

Expanding mode
Chuck jaw

Excessive pressure
can split the base
at this point.

/ Minimal outward
force splits the foot,

The chuck jaw
expands to
grip the foot.

The chuck particularly at right.
jaw moves e

in to grip

the foot.

The chuck jaws are machined as a cylinder
then cut into four. While the jaws can grip a
wide range of diameters, they do so without
leaving a discernable mark only when adjusted
to their original machined diameter or less. On
larger diameters, the jaw corners bite into the
wood, leaving eight indentations (often con-
sidered decorative by those who don’t know
what they are). On diameters smaller than the
machined diameter, only the center of the jaw
contacts the wood, leaving barely a mark. There
will always be some compression of the fibers,
but this is usually difficult to see, particularly if
you obscure it by having the jaws located in a
groove as shown in the photo on p. 35.

The other major point concerns the struc-
ture of wood and the way it splits under stress.
When a job flies out of the chuck, turners tend
to blame the chuck for not gripping properly,

but chances are that too much is being asked of
the wood. All woodturners’ chucks with collet-
type jaws were originally designed to grip short
lengths of wood so you could work the end
grain unhindered by a tail center as shown in
the top left photo on p. 32. Used this way, the
chuck grips well, hanging on even if a catch
pulls the job off-center, because the grain runs
parallel to the lathe axis and into the chuck
jaws. Overtighten the jaws and the wood is
compressed and marked, but it doesn't split.
The situation is different for facework
because the grain lies at 90° to the lathe axis.
As the jaws are tightened, they act as little
wedges against the end grain, which can split
the wood if you overtighten the jaws (see the
illustration above). A catch, especially on the
outer diameter of the bowl (see the illustration
on p. 27) will cause the wood to split where the
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jaws contract. Thus extreme care must be exer-
cised when using woods known to split easily.
You gain very little by having a deeper foot or
flange because the inherent weakness is in the
structure of the timber where the jaws bite into
end grain.

If you expand the jaws into a recess on end
grain or facework—typically a bowl—the chances
of the foot splitting are greatly increased. I only
use the expanding mode on a base (see the bot-
tom right photo on p. 33) where there is a wide
rim of material for the jaws to expand against. It
is better to clamp around a foot for hollowing a
bowl, then eliminate it if required using
Bowl Jaws (see the top left photo on p. 33), or
jam chuck (see pp. 38—-40).

When turning a rebate for expanding jaws,
you don’t need any more than a wide groove
slightly dovetailed on the outer rim (see the
illustration at right). I rarely cut the recess
deeper than % in. (3mm) unless the wood is
particularly heavy or I'm using jaws that are
small in relation to the diameter of the job.
Rather than have a wide flat recess, [ decorate
the center, partly to decorate but also to dis-
guise the fact that this is a fixing. However, it is
important to keep a wide rim of material
around the recess that can absorb the pressure
of the expanding jaws.

To ensure a secure grip, the jaws should abut
a turned shoulder, groove, or flat surface for
maximum support. As a professional turner,
tend to push the holding capacity to the limit,
and I'soon learned that the jaws will grip on the
hint of a groove on the foot of an outflowing
bowl. Always ensure that the chuck is wound
on tight against the spindle.

Basic self-centering four-jaw chucks typically
come with 2-in. (50mm) jaws and a screw for

conversion to a screw chuck, but the screw set
in the 2-in. (50mm) jaws offers only limited
support for a blank more than 6 in. (150mm)
diameter. Each manufacturer offers a wide
range of jaws that, in a few minutes, can be
interchanged with the ones provided. If you do
a variety of turning, this can get tedious, so ide-
ally you'd have a number of chucks, each set up
with different jaws. Few people, apart from tool
junkies, will need all of them.

If your interest is in long-stemmed goblets,
you might prefer long and heavily serrated jaws
to the standard 2-in. (50mm) set, but I find the
latter will hang on to just about anything. And

I DOVETAILED RECESS FOR
EXPANDING COLLETS

Beads or grooves
decorate the center
of the rebate.

1o ensure a secure grip, the jaws should abut a turned

shoulder, groove, or flat surface for maximum support.
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These production bowls were rough-turned and left to season
for eight months before being completed on two fixings. The
roughed bowls were initially mounted over the expanding jaws of
large step jaws for completion of the profile. [ used the same jaws

to grip the bowl by the foot for final hollowing and completion.

MATERIAL:  River red gum

About 10 in. to 18 in.
(305mm to 460mm)
diameter

SIzZEs:

why buy, say, 4-in. (100mm) expanding jaws
when for a few dollars more you can buy step
jaws, which allow you to grip three different
diameters (see the left photo on p. 35).

Ensure that you get the right thread for your
lathe. Manufacturers make a range of inserts to
fit most popular thread sizes, but if none fit
your lathe you can always have an adapter
made. The great thing about these chucks is
that once you have the body you can purchase
accessory jaw sets as you need them. Alter-

natively, most manufacturers offer flat jaws to
which you can attach wood, MDF, or nylon
blanks from which you can turn your own
custom jaws.

JAM-FIT CHUCKS

[, like professional woodturners the world over
always have, make chucks from odd lumps of
wood as needed, often fixing the job over the
chuck as it spins on the lathe. The work is
jammed into or over the chuck, which is held
on a screw or self-centering chuck. While largely
replaced by the chucks I have discussed, jam-
chucking techniques remain very useful and are
essential in any woodturner’s bag of tricks.

I still have a boxful of jam-fit chucks and use
them most frequently for turning the bases of
boxes, ends of scoop handles, and such.
Occasionally I need one for finishing bowls
despite the availability of vacuum chucks and
self-centering bowl jaws. For facework chucks,

[ use offcuts scrounged from a small joinery
works. The one shown in the photos on the
facing page is typical: It's a bit of very scrufty
fir, but it does the job and would be little use
for anything else. Bowls or platters never fin-
ished due to some defect also make good jam-
fit chucks. And it means earlier work isn't
entirely wasted.

When fitting work into a chuck, try to fit the
rim of the work tightly to a shoulder turned in
the chuck (see A in the illustration on p. 40).
The flanges, or rebates, on these chucks are
turned with a very slight taper (ideally of 1° or
2°) to ensure a good fit. Although I occasionally
jam-fit work over a taper because it is quicker, it
is preferable to fit the piece inside a chuck
because the wood is less likely to split.

In the illustration on p. 40, the facework
bowls at A and C and the centerwork forms at
E and F have the grip around the form, rather
than pushing out from within, so the work is
securely contained. The forms fitted over a
taper (B and D) can easily split if the work is
pushed on too firmly. In addition, there is
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always a risk that work will come loose during
cutting or sanding if the taper is too steep. If
enclosed, the rim of the work may rattle around
within the chuck and possibly sustain surface
damage, but it should remain intact. (Such
damage can be repaired easily by hand-sanding.)
If fitted over a taper, however, there will be no
such external restraint on the rim and the work
can fly outward and, with the centrifugal force,
possibly disintegrate. For extra security with
facework, you can support the job using the tail
center with a pad to prevent damaging the job
(see the top photo at right).

My facework jam-fit chucks mostly attach to
a screw chuck so they can be removed easily.
This is especially useful if a bowl is jammed in
tightly and a tap on the chuck rim fails to dis-
lodge the bowl. When this occurs, unscrew the
chuck, turn it over, tap its rim against the lathe
bed, then catch the bowl as it drops out. With a
really good fit, a vacuum is created when the
bowl is pressed onto the chuck, so what appears

(FAR LEFT) Outflowing
forms are most
safely gripped when
inserted into a
slightly tapered
rebate. The slight
vacuum created as
the bowl is pressed
into the rebate helps
keep the bowl in
place while the base
is refined. However,
it's good insurance
to use tail-center
support and a small
waste block to pre-
vent the center point
from damaging the
job (LEFT).

An enclosed internal
form is most easily
chucked over a
tenon. Use the tail
center and a waste
block when possible
for added security.
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I JAM-FIT CHUCKS

Headstock

Centerwork chucks

Screw chuck

Facework chucks

\

B,
=

7

"n

Defective bowl
used as a chuck

Note: The angle of
the tapers has been
exaggerated for clarity.
Jam-fit chucks should
be turned with a very
slight (1° to 2°) taper.

Remember that the best jam-fit always

occurs when the taper is very slight.

to be a risky fitting is in fact usually quite
strong. Remember that the best jam-fit always
occurs when the taper is very slight. Too steep a
taper will allow the job to jam in quickly—and,
just as quickly, pop out.

To make a small centerwork chuck for some-
thing like a 2-in.- (50mm) to 3-in.- (75 mm)
diameter goblet or boxes like those shown in
the photo on p. 42, mount a waste block in
2-in. (50mm) jaws as shown in the photos on
the facing page. First, turn a tapered spigot,
then, with the lathe running, ease the work over
the taper to get a slight burnish mark. This gives
you the precise diameter. Turn a very shallow
taper from the burnish mark back toward the
headstock, then ease the work over the taper
until its rim abuts the shoulder on the chuck.

Being a professional in a hurry, I do all this
with the lathe running, but you are less likely to
mess things up if you stop the lathe to test the
fit. If you get the rim of the work against a
shoulder on the chuck, it should run true. If it
doesn’t, rotate the lathe slowly by hand, watch-
ing the top edge of the work. When the base is
farthest away from you, tap the nearest portion
of the base rim to true the job as shown in the
illustration on the facing page.

When you have problems mounting an
object in a jam-fit chuck so it runs true rather
than wobbling off-center, be assured that, as
usual, it’s all a matter of practice. It should go
easily into the chuck at first and gradually
become tighter as it is pushed gently forward.
As you ease the work into or over the chuck,
rotate the lathe by hand and keep tapping the
high point until it runs true.

Larger objects, such as salad bowls, are more
difficult to center. If you can get the rim to abut
the shoulder of the chuck (see A, B, D, and E in
the illustration at left) it should run true, but
this is difficult to achieve if you can’t see what's
happening inside. Such jobs (A, C, E, and F)
must be fitted with the lathe stopped. I rotate
the chuck by hand once the job is fitted and
note any eccentricity by watching the top of the
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Jam-fit chucks can be made from short bits
left over from previous turnings. (Topr) Ease
the job (here a box base) over the spinning
chuck so you get a slight burnish mark. (cen-
TER) Then use the skew chisel to turn a shallow
taper (1° to 2°) from that line and (soTTOM)
ease the job onto the chuck. Make the rim of
the box base abut the shoulder on the chuck
to ensure it runs true.

If the block is off-center, strike
the end grain at C at a slight
angle. This will cause the block

to pivot at D and tighten. Don't

strike at A; the block will pivot
at B and loosen.

form. I tap any higher portion with the heel of
my hand to bring that part farther into the
chuck. Sometimes this will cause another part
to ease out, so | have to tap that section.
Eventually, the whole form runs true.

Another problem can occur when a bowl
that has been finished, except for the base, is
mounted in a jam-fit chuck. Sanding will often
have made the form slightly oval because the
long grain is removed faster than end grain.
Such a bowl will never fit the chuck properly or
run absolutely true. Get it trued as well as you
can, then blend the new surface into the old as
you cut and sand it heavily. The slight eccen-
tricity will be difficult to discern, even when
you know it’s there.

CUP CHUCKS

A cup chuck is little more than a heavy tube
with a cylindrical hole into which slightly
tapered blanks are driven (see the illustration
above). It is strictly an end-grain fixing, used to
grip grain running parallel to the lathe axis and
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also make good cup chucks; they just need to be

Boxes round with a straight-sided hole about 2 in.
(50mm) wide in the center and, for safety,
These boxes, inspired by my interest in architecture and build- smooth on the outside.

ings, look good clustered together as a sculptural entity that can

VACUUM CHUCKS

Vacuum chucks are wonderful for finishing

be rearranged at will.

work without leaving any obvious chuck marks
or fixing points, but you do need solid wood.
Most decorative splits, defects, or burl will
mean you won't be able to achieve the vacuum
that sucks the job onto the chuck, although
small gaps can be sealed temporarily using
masking tape or clingwrap. There are commer-
cial vacuum chucks available, but these tools are
so easy and inexpensive to make for yourself by
utilizing an old vacuum cleaner and a faceplate
that this is what most turners do.

The illustration on the facing page shows a
typical shop-built vacuum system based on a
standard faceplate. The chuck consists of 1-in.-
(25mm) thick MDF or wood screwed to a stan-

MATERIAL:  Huon pine dard faceplate, with the face slightly dished and
SizE: 2% in. (70mm) covered with a thin layer of neoprene, which
diameter (largest) provides a better seal than a harder surface. The

hollow face means that you can hold flat jobs
like chopping boards.

The air is extracted through the hollow drive
shaft. You need a bearing at the outboard (left)

into the chuck. Until the 1980s, this was end so the tube to the vacuum doesn’t try to
the standard production chuck for end-grain rotate with the drive shaft. The connections
jobs such as doorknobs or goblets involving can be turned, but using standard PVC pipe is
hollowed end grain, and I used one for the easier. Fix a small bearing over a pipe, which can
thousands and thousands of scoops I made jam into the spindle. Next, fix another pipe

(see p. 110). Since then it has been superseded over the bearing, making a small, removable

by the more flexible self-centering fourjaw connection unit. The tube from the vacuum
chucks. cleaner then fits over the outer pipe.

The main drawback of a cup chuck is that Some vacuum pipes have a small sliding
blasks have ta be wirpad s inachinad vt hatch that allows you to spill air to reduce the
them, adding an extra step to production, but vacuum. This hatch is worth incorporating if
they remain an inexpensive option if you are you have one. Otherwise you can spill air by eas-
strapped for cash and are handy with a welder. ing the tube away from the pipe. My vacuum is
At their most basic they can be a 3-in. (75mm) very noisy, so it's located outside my workshop
length of heavy steel pipe welded to a nut that at the end of a 23-ft. (7m) hose, in with the
fits your drive shaft. Some old chuck bodies dust collector.
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I A SHOP-BUILT VACUUM SYSTEM

Handwheel

Headstock

Faceplate

over chuck.

Vacuum-cleaner tube

Bearing

| Spindle 5

Inner bow! sucked
onto chuck face.

Outer bow/ sucked

To locate work quickly and accurately on the
chuck, mark center on the base of your bowl or
vase when you initially turn the profile, then
use the tail center to align the work correctly on
the faceplate.

Adhesives

An expensive but effective way of securing
blanks on the lathe is with adhesives to a metal
faceplate. Two strips of double-sided tape will
stick a 16-in. (400mm) disc to a metal faceplate
provided the face of the blank is flat and smooth.
On rougher surfaces, hot glue is very effective,
especially in cool conditions. Work fixed with
hot glue can generally be pried away, but failing
that, you can melt the glue using a heat gun or a
small gas torch to warm the faceplate.

The adhesive most widely used by wood-
turners these days is cyanoacrylate, commonly
known as Super Glue. Mostly kept handy for
repairs, it is ideal for attaching small blanks like
tagua nuts or bits of bone and exotic hardwoods
to a waste block. The finished object is parted
off with a parting tool without wasting
whichever valuable material you have.

['ve also seen cyanoacrylate used extensively
for securing large vases to waste blocks, but at
many dollars per fixing, [ regard this as a fla-
grant waste of money that might be better put
to charitable purposes or to the purchase of a
suitable chuck.
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CHAPTER

HERE ARE FOUR MAIN GROUPS of wood-

turning tools: gouges, scrapers, skew

chisels, and parting tools. Within

each group the shape of the edges,
the bevels, and the cross sections of the tools
vary because each is designed for a specific job.
Accordingly, they are selected for specific quali-
ties and sharpened differently. In this chapter
I'll introduce the cutting tools, offer guidance as
to which to buy or avoid, and finally describe
how to sharpen them. How they are used will be
described in chapters 6 and 7.

Selection

All four groups of cutting tools are available in
either long-and-strong or standard strength. The
long-and-strong tools, as their name implies, are
longer, thicker, and altogether more robust than
the standard, which are about ¥s in. (5mm)
thick and less than 6 in. (165mm) long,
excluding the tang. Because of their increased
mass, the long-and-strong tools flex less than
standard tools when the edge is cutting well
away from the tool rest. Standard tools are fine
for cutting close to the rest.

When I began to turn wood in 1970, the only
tools available were made of carbon steel. But

4 CUTTING TOOLS:

SELECTING & SHARPENING

since the late '70s high-speed steels (HSS) have
become increasingly popular and are now uni-
versally preferred. High-speed steel holds an
edge longer and is better where the tool is
heated during use. The name refers to the steel’s
resistance to softening when used at high speeds
(as in jointer knives and drill bits). Unlike car-
bon steel, which will lose its hardness at about
300°F (150°C), high-speed steel maintains its
hardness up to about 1,050°F (570°C). This
means that enthusiastic grinding that would
“blue” and ruin a carbon-steel edge has little
effect on a high-speed steel. Although HSS tools
are nearly twice the price of similar carbon-steel
tools, they hold an edge five or six times longer
and so are worth the extra money. High-speed
steel tools have HSS etched on the blade.

While many manufacturers produce similar
ranges of tools, the market is dominated by com-
panies based in Sheffield, the traditional home
of fine steel and edge tools in England, where
the leading names continue to be Henry
Taylor®, Ashley Iles, and Robert Sorby. Most of
the tools I prefer are from these companies.

The best place to purchase woodturning tools
and equipment is from specialist woodturners’
supply companies or fine woodworking stores.
These companies tend to be staffed by people
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Basic tools, clockwise from left: 1%-in. (32mm) long-and-strong round-nose scraper; 1-in. (25mm)
shallow spindle roughing gouge; %-in. (13mm) skew chisel; 1-in. (25mm) round-nose scraper; part-
ing tool; %-in. (19mm) standard skew chisel; %-in. (19mm) square-edge scraper; %-in. (9mm) shal-
low gouge; ¥%-in. (13mm) shallow gouge; %-in. (9mm) deep-fluted bowl gouge; 1%-in. (32mm) long-
and-strong bowl scraper; 1%-in. (32mm) long-and-strong bowl scraper; %-in. (13mm) deep-fluted
bowl gouge; and 1-in. (25mm) spear-point scraper.

who have used their products and who can
often offer sound advice on getting started and
tuition.

To start, a basic set of turning tools will
enable you to undertake just about any run-of-
the-mill project on the lathe. When you first
buy tools, start with a shallow gouge or two and
a square-edge scraper. Then, depending on your
interest and budget, you can add more. A %-in.
(9mm) bowl gouge and big scraper will serve
you well on bowls up to 10 in. (250mm) in
diameter. When you want bigger shavings, get
the bigger bowl gouge and the slightly radiused
scraper. The spear-point is good for getting clean
surfaces around detail.

If your interest is purely spindle turning, you
will need a skew chisel and parting tool (see the
photo above). You will find a square-edge
scraper useful for end-grain work such as lidded
boxes, and a round-nose scraper enables you to

undertake goblets or similar rounded internal
forms. A narrow skew chisel is excellent for
detailing, cutting small beads and grooves, and a
number of other things beginners aren’t sup-
posed to know about such as scraping in small
corners. A wide gouge, or its half-round rela-
tive, is best for roughing centerwork. And the
weight of the big scraper is just what you need
for finishing end-grain hollows.

Avoid two groups of tools. First, don't
waste your hard-earned cash on cheap sets of
tools even if marked High Speed Steel or HSS.
You get what you pay for, and inexpensive
steels rarely hold an edge more than a few
seconds. It is better to own three good
individual tools than a fancy boxed set of six or
more that cannot hold an edge. And second,
avoid gouges with only a short section of HSS
and gouges with a short, replaceable HSS tip.
You'll soon grind your way through the harder
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This classic bowl sits on a small foot that lends the form a float-

ing quality. Note how the curve swings up to the underside of

the softened bead at the rim.

Cocobolo

SizE: 9 in. (230mm)
diameter

MATERIAL:

Don’t be misled into thinking that
spindle gouges can be used only for spindles

or bowl gouges only for bowls.

steel and find they are not cheap options as you
replace the tips. On the gouges there is rarely
enough flute for a fingernail ground edge, and
such a short flute soon jams with shavings,
which is very irritating.

I will cover only the basic tools below. Tools
used for hollow vessels (forms with small
openings) are reviewed in Chapter 8 (pp. 184-
190). However, enclosed forms challenging
enough for most beginners can be turned using
standard tools. See the illustration on p. 166.

GOUGES

Gouges come in many shapes and sizes, but the
preferred HSS tools are machined from round
bars. For centerwork, they are used mainly for
roughing large, square spindle blanks to round
and for cutting shallow coves or twisted grain.
Gouges are in almost constant use for facework
and for cutting bowls of all shapes and sizes.
Woodturning gouges have a curved cutting edge
with a bevel ground on the outside of the tool.
They are made either shallow or deep-fluted
(see the illustration on the facing page). To con-
fuse the issue, manufacturers tend to call shal-
low gouges spindle gouges and the deep-fluted
tools bowl gouges.

Manufacturers are interested in selling tools,
so don’t be misled into thinking that spindle
gouges can be used only for spindles or bowl
gouges only for bowls. Although any gouge can
be reground and used for any purpose, I keep
my bowl gouges just for deep bowl hollowing
and working well beyond the rest until they are
pretty well worn down. I do this because they
are so much more expensive than shallow
gouges, and there’s no point in using costly
steel when a less-expensive shallow gouge or
shorter tool serves just as well. When only 2 in.
(50mm) of the flute remains, I will begin to use
a deep-fluted gouge on bowl profiles and cuts
close to the rest.

Shallow gouges are available from 2 in.
(50mm) wide down to % in. (3mm), but the
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I GOUGES

@T_.JZ_.__J

- Blade

Shallow gouge

Deep-fluted
bowl gouge

bt

Wing

Ilﬂ{lrjiii\‘&‘d Shallow

spindle-
roughing ol
gouge Edge

Gouges come either deep-fluted or
shallow. Their edges can be ground
to a square or fingernail shape.

il

Fingernail
ground

Square
ground

most useful are % in. (9mm), % in. (13mm), and
1 in. (25mm). The widest is used only to rough
centerwork squares to round. The % in. (13mm)
can do just about anything, but because it’s not
as substantial as a deep-fluted gouge, it tends to
flex if the cutting point is more than 1% in.
(40mm) from the rest. For cutting close to the
rest, such as spindle work detailing of coves and
beads, or for rough-shaping bowl profiles it is
unbeatable. Use it also for hollowing end grain.
A shallow %-in. (9mm) gouge is unrivaled for
fine detailing of beads on any surface (see the
photo on p. 49).

Gouges can be ground anywhere between
straight across (square-ground) and a long,
fingernail shape (see the illustration above).
Square-ground edges (either deep-fluted or
shallow) are best for roughing-down and for
fine cutting of cylinders or tapered spindles in
centerwork. To cut coves or beads in center-

work and for the shearing and scraping cuts
used in facework, you'll need a long, symmetri-
cal fingernail edge (shallow for centerwork and
either deep-fluted or shallow for facework),
with no corners to catch the work and a point
to get into small spaces. If your budget, and con-
sequently your range of tools, is limited, start
with shallow, fingernail-ground gouges.

SCRAPERS

Scrapers are flat tools of square section with a
cutting edge any shape you like: round, square,
skew, or even ground to match the shape of a
molding or to cut several beads at once, like a
cutter on a spindle molder (see the top illustra-
tion on p. 48). Scrapers should have squared or
very slightly undercut sides but should not be
rounded unless they are designed for shear
scraping. A sharp corner on a scraper is often
useful for getting into corners on the work,
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I SCRAPERS

Scrapers are available with many different edges. You can
also grind the edge of a scraper to any shape you need.

Round nose Skewed _# Molding

Bevel

Corner

I ERHISELS

Skew

Flat

Short corner

Curved
Straight edge  skewed edge

Long point

Chisels can be ground

with a curved or straight
skewed edge. Side  Top Side  Top

such as the base of a bead or the square inside
a container; you cannot use a scraper with
rounded sides for such tasks.

In my experience, scrapers are not generally
suited for roughing down, especially for center-
work. The finish they leave when used force-
fully is very poor. I regard scrapers mainly as
tools for fine finishing. To use them effectively
requires a smooth, flowing, and delicate touch
that removes only fluff and very small curly
shavings. Some hardwoods—mulga, African
blackwood, and cocobolo—can come up like
glass off the scraper and hardly need abrasives
for finishing. Scrapers can also be used to make
very heavy internal cuts in some facework
where gouges can't easily reach.

Because scrapers are ground with only one
bevel and are always used with the bevel down,
they are not always made of solid high-speed
steel. Instead, the cutting edge may be made of
a layer of high-speed steel laminated to a lower
grade of less-expensive carbon steel, which
reduces the cost of the tool. When buying such
a tool, be sure that the high-speed steel runs the
length of the tool (you can usually see the lami-
nation seam on the top and side of the tool
blade).

If I need a scraper to cut more than 2 in.
(50mm) away from the tool rest, I use a heavy,
¥-in.- (9mm) thick long-and-strong tool. For
general work close to the rest, such as small
boxes, I prefer a /4-in. (13mm) square tool. If
you want to make really deep vases, you'll need
much heavier tools, at least /2 in. (13mm)
square and with a very substantial handle.

Spear-point and skewed shear scrapers have
been developed to shear-scrape while the tool is
tilted on edge. These tools have rounded sides
to enable them to move easily and smoothly
along the rest.

If you can’t find a manufactured scraper the
shape you require, you can always purchase
steel by the bar and make your own. Grinding
the edge is time-consuming because you must
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be careful not to overheat the steel, and grind-
ing the tang will be tedious, but it is sometimes
the only way to get what you want. I do not
recommend the common practice of using old
files as scrapers. The steel in files is too hard
and brittle and could break easily from the
shock of a sudden catch.

SKEW CHISELS

A skew chisel (commonly known as a skew) is
the supreme tool for working along the grain,
where the grain lies parallel to the axis. It is the
main tool used in centerwork and should never
be used for facework. It functions best on
absolutely straight-grained, knot-free wood and
can leave a near-perfect finish with its shearing
cut, so that abrasives are needed only when the
smoothest of surfaces is desired.

Skew chisels are square section, like scrapers,
but ground with a bevel on both the top and
bottom with the edge set at an angle or skewed,
hence the name. For any job up to 3 in.
(75mm) in diameter, I prefer my chisels thinner
than the scrapers, at about %s in. (Smm) thick.
This creates a shorter bevel, which is easier to
grind. For larger centerwork, I like a heavier tool
with a cross section similar to that of the heavy
scrapers.

Skew chisels are generally manufactured
with straight edges, but I regrind mine to a very
slight curve, as shown in the bottom illustration
on the facing page. The curve allows a wider
range of use for the tool. The bevel is best
ground flat to slightly concave. The bevel shoul-
der can mark the wood as cutting proceeds, so
you should soften the shoulder with a slipstone
if this is a problem.

Some skew chisels are manufactured with
rounded sides so they move more easily along
the rest. However, rounded sides reduce the
sharpness of the corners, so you need to grind
each end of the bevel so that both the long
point and the short corner are the product of
three facets (see the top photo on p. 50). This

er Boxes

These end-grain boxes were made using the techniques detailed

in Chapter 6. The profiles were completed using a skew chisel.

s ™

MATERIAL:  Rosewood

SizEs: 4 in. to 7 in.
(100mm to 180mm)
diameter
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To get a sharp cor-
ner or long point on
a skew chisel with
rounded sides, grind

the end of the bevel.

The most efficient parting tools are diamond shaped (upper two) or
thicker at the bottom (third from top), all designed to prevent the tool
from binding. The top tool has been ground back to the maximum
width to make sharpening easier. The deep and narrow Stott Superthin
(with the red handle) is ideal for small-diameter work.

reduces the width of the skew chisel, which in
turn demands more precision when cutting.
The square-section skew chisels I use have their
short corner sides slightly rounded with a coarse
diamond hone or sander, which enables them to
slide along the rest easily but doesn’t affect the
absolute sharpness of the short corner.
Oval-section skew chisels (called oval skews)
have been aggressively marketed as the answer

to cutting beads and cylinders and indeed just
about all centerwork. They are difficult to grind
but do work very well except in areas where a
skew chisel becomes really good fun—the fast
peeling cuts (see p. 123) and fine detailing
using a low peel cut for which square-section
skews are essential (see p. 124).

PARTING TOOLS

Parting tools are narrow, chisel-like tools used
primarily on centerwork when setting diame-
ters on spindles, getting into odd corners, and
cutting, or parting (as in split asunder), turned
pieces from the lathe while it’s running. The
most popular and useful is the diamond parting
tool, so named because of its shape. Tradi-
tionally, the best parting tools have had a cut-
ting edge wider than the blade to prevent the
tool from binding. The diamond parting tool is
the best for beginners. To make them easier to
grind, many turners remove the top half of the
end to the maximum width.

A number of new narrow parting tools such
as the Stott Superthin (see the photo bottom
left) have been developed to reduce the width of
a cut on small projects or when using expensive
timbers or matching grain when making boxes.

HANDLES

Beyond deciding which tools you need, you also
need to give tool handles careful consideration.
Those provided by manufacturers come in all
shapes and sizes and are made of wood, alu-
minum, or plastic-coated aluminum. They vary
in length from about 12 in. (305mm), and
often the length bears scant relation to the
probable use of the tool. The length of a handle
should be four to five times the distance the
tool reaches over the tool rest. On a deep bowl
this might be 6 in. (150mm), so the handle
would ideally be about 30 in. (760mm) long.
My handles range from 4 in. (100mm) long
on small tools used for miniature centerwork to
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12 in. (305mm) for standard-strength tools. For
the heaviest scrapers, handles can be as long as
20 in. (510 mm) to 24 in. (610 mm). An evenly
balanced tool with the weight distributed
equally on either side of the ferrule is the most
comfortable to use, but of course the balance
alters as the blade shortens through grinding. I
will grind away an HSS bowl gouge in about

14 to 18 months of regular use and, with a new
tool installed in the handle, wonder how I
managed with its predecessor or why I used
such an unbalanced tool for so long. I get used
to whatever I'm using even though something

' e -
bk, < . 1 & }-ﬁe

else might be better. (Isn't that typical of life in

‘e
J'-

T
%

general?)

A few manufacturers use extruded alu- Different handles make the tools easier to identify among the shavings,

minum handles, which are hollow and filled and they make a good project for any beginner. Also, it's easy to
with lead shot to dampen vibration. These are rechuck any manufacturer’s wooden handle. Just grip the ferrule end in
wonderful handles, especially on big tools used a chuck, use the tail center to support the other end, and away you go.

l FITTING A TOOL HANDLE

Fig. 1: For round-section,

untapered tangs, drill a FERT
3-in.- (75mm) long hole the
diameter of the shaft. Use e B S ——— %‘
epoxy to secure the tang. —— ""—T = ¢
Diameter of first hole (Fig. 2) Fig. 2: F?r squa!re-section
tangs, drill the first hole
r Diameter of second hole (Fig. 3) 1% in. (38mm) deep. Use a

bit the same diameter as the
shaft, about 3% in. (80mm)
1in. (25mm) from the end.
3% in. (B0mm) }—Q—{ -

Fig. 3: Then drill the hole — - = - s ,‘q c

another 1% in. (38mm), using

a bit the same diameter as s -
the shaft, about 1 in. (25mm) 1% in.

from the end.
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Light reflecting off
the edge of a
damaged skew chisel
indicates the chisel's
dullness. Typically,
though, damage
appears in the form
of mere nicks, which
are difficult to see,
even in the light.

for deep hollowing, and they don’t roll about on
the bench. For light gouges, [ remove the lead
shot for a more balanced tool.

Although I use some handles attached to
new tools, I prefer to re-turn the wooden ones
so they fit my hands, which are on the small
side. To make your own handle, choose a
straight-grained, knot-free hardwood such as
hickory or ash and ensure that the grain runs
the length of the blank. A cross-grained handle
can easily snap in use. Blanks need not be more
than 1% in. (45mm) square. The length will
depend on which tool it will be used for. Turn
the handle between centers and fit the ferrule
before drilling the hole for the tool.

To drill the hole, mount a suitably sized
twist drill in a chuck, then mount the handle
between the drill and the tail center. Grasp the
handle with your left hand to prevent it from
rotating, then switch on the lathe and wind in
the tail center so the handle is forced onto the
drill. You can let go at any time and the handle
will spin, driven by the drill bit (see the illustra-
tion on p. 51).

When making your own handles, vary them.
Tools with matching handles look impressive on
a rack, but they’re infuriating when you want to
pick one from a bunch on a bench covered in
shavings. So, incorporate slightly different

shapes, colors, or decoration.

Sharpening

Sharp tools are essential and much easier and
safer to use than blunt ones. Every woodworker
should be able to identify a good edge and,
more important, whether a sharp tool is sharp
enough for a particular job. In this section I
detail my approach to sharpening without
going into scientific detail, fascinating though it
is. For more detail, I refer you to Leonard Lee’s
wonderful 7e Complete Guide to Sharpening
(The Taunton Press, 1995).

Obviously, an edge should be free of chips or
nicks and should not reflect light because that
indicates dullness (see the photo at left). But, in
woodturning, there is more to it than that. The
shape and quality of the edge depends on which
tool you are using and for what, as well as the
species and quality of wood being turned. For
instance, a shallow gouge ground for detailing a
softwood spindle would probably chip when
used for roughing down a hardwood burl bowl.
You need to be prepared to adjust the angle of
the bevel for different situations.

Woodturning tools can remove enormous
amounts of wood very quickly, and the finest
slicing edge soon dulls on many timbers. I see
no point in doing five minutes of sharpening
for 30 seconds of cutting, especially if the edge
you so meticulously achieve is not overly superior
to one straight from the grinder. Skillful grind-
ing, allowing you to use the tool directly from the
wheel, is the answer. I rarely hone my edges,
although I do polish the flute of any gouge and
the top of my scrapers before grinding.

Sharpening is usually done on a grindstone
with wheels of between 5 in. (125mm) and
8 in. (205mm) in diameter. My high-speed dry-
wheel grinders have 36-grit and 80-grit alu-
minum oxide wheels designed for HSS. My
wheels are white, but there are similar wheels
available in various pinks through specialist
woodturners’ supply stores. The gray wheels
supplied with most grinders will do the job, but
they clog up faster, reducing their efficiency.
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On this water-cooled
wheel you cannot
burn the cutting
edge. The wheels
on the left side are
for honing and
polishing.

Diamond-wheel dressers are by far the best
tools to keep your grinding wheels clean and
running true.

All grinding wheels need to be kept dressed
so they are clean and running true, and these
days the only tool for the job is a diamond-
wheel dresser (see the photo above). These
amazing tools will seem expensive for what

they appear to be, but they make all dressing
Grinding jigs ensure

a perfect edge every
time, here on a shal-
low gouge.

sticks and wheels or single-point dressers
obsolete—and they last a lifetime.

For most of my turning life, I have used fast-
cutting, dry grinding wheels, and I generally use
the newly sharpened tool straight from the
80-grit wheel. You have to be very careful not to
overheat the steel. [ also keep a can of water
handy to cool a tool before it becomes too hot.

An excellent, although more expensive,
alternative is to use a water-cooled wheel, which
runs at about 90 rpm. The heavy grinding
involved in reshaping an edge obviously takes
quite a bit longer, but you won’t burn the edge.
Once the bevel is established, touching it up
takes only a little longer than on a high-speed
wheel. The major advantage is that you cannot
burn, or “blue,” the steel.

Since the 1990s numerous grinding jigs have
been developed that enable you to get a “per-
fectly” sharpened e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>