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These are my two lathes. Many of the chucks and fixtures for the Powermatic

also work on the Jet 10-14 mini lathe.

This is Ol’ Rambo,

my buddy and loyal

companion, who was

by my side at every

stage of creating this

book. He was mindful

of his responsibilities

and saw to it each

and every day that

we took a break to

go on a big hunt in

the woods, to clear

the mind and get a bit

of exercise as well.

(April 1, 1999–August

6, 2013. RIP.)
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Here I am at my big lathe, where I tested all the ideas for the chucks and

fixtures in this book. As you can see, the shop is crowded but organized,

with frequently used items close at hand. And I wouldn’t dream of doing

anything in the shop without a full cup of coffee close at hand, too!

Clarence “Doc” Green, a retired community

college professor with a Ph.D. in physics, is

a member of the American Association of

Woodturners and his local turning club. He

is an active participant in two woodturning

forums, “World of Woodturners” and

“WoodCentral.” Green has been a woodworker

for more than 30 years, but turning wood

only since 2004. In that time, however,

he has thoroughly researched the field of

woodturning and wood-holding techniques for

the lathe. He is the co-author of

The Theory

and Servicing of AM, FM, and FM Stereo

Receivers

(Prentice-Hall, 1980) and the author

of

Technical Physics

(Prentice-Hall, 1984). Visit

his website at


www.docgreenwoodturner.com.
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If you can’t mount a piece of wood on the

lathe, you can’t turn it.

I learned that soon after I got my first lathe.

Even though I had been a woodworker for

almost 30 years, turning was completely new

to me. I suddenly found myself in a different

world. After I learned to use the tools and

control the cut, I began to consider making

something that amounted to more than a

straight stick with a multitude of beads and

coves. That’s when I realized the importance

of knowing how to mount a piece of wood on

the lathe.

There is a wealth of information available

on tool manipulation and sharpening, and

entire books dedicated to making bowls, boxes,

goblets, and pens. But information on how

to

attach

various pieces on the lathe is not so

neatly packaged. It is scattered throughout the

other material on an as-needed basis. Some

methods are skipped entirely.

The objective of this book is to collect

and assemble the information on fixing and

chucking methods into one volume. Because

many useful chucks and fixtures are not

available commercially, you must make them

yourself. I’ll give you detailed instructions for

making fixtures that range in complexity from

a simple screw chuck to a complete vacuum

chucking system. But don’t panic. You do not

need to build or buy every single tool and

gadget that you see. There’s almost always

more than one way to perform a certain task.

You get to choose the one that you prefer.

A discussion of fixing and chucking

methods won’t mean much if it is not

related to making actual things. That’s why

I emphasize practical applications for the

methods I describe—more than 30 projects

that show you how to use the various chucks

and fixtures. After all, the objective of turning

wood is not to acquire a lathe and a shop full

of tools and gadgets. The real objective is

to make things out of wood. The variety of

objects that can be made in this remarkable

medium is astounding.

A part of the challenge of woodturning

is designing and building fixtures to mount

an unusual piece on the lathe. Most turners

eagerly accept this challenge and take pride in

their ability to be clever and inventive when

faced with a demanding situation.

Among woodturners, it is a compliment

if you can produce a piece that prompts

the question, “How did you do that?”

Often, the real question is, “How did you

mount that piece on the lathe?” Artistic

and creative genius must be supported by

technical knowledge. If you lack technical

facility, you may never be able to realize

your artistic vision.

And so we come back to what I realized a

long time ago: If you can’t mount a piece of

wood on the lathe, you can’t turn it. That’s

what led me to write this book, which aims

to help you with one technical aspect of

woodturning.

Let the fun begin.

I

I

NTRODUCTION

NTRODUCTION
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CHAPTER

Most turners learn the basics by practicing on a long, skinny stick known as

a spindle. It’s oriented so that the wood grain runs parallel to the lathe’s axis.

A roughing gouge, a spindle gouge, and a skew turn the stock from square

to round and form a variety of beads and coves. Usually, nothing tangible

remains except an odd-shaped stick and a pile of shavings. Such is the

nature of the learning process.

Held at the ends.

To turn chair legs and

other types of spindles, you use sharp

centers to grip the wood at either end.

1

D

D

RIVE

RIVE

C

C

ENTERS

ENTERS

AND

AND

L

L

IVE

IVE

C

C

ENTERS

ENTERS

Essentials for Spindle Turning
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Some experienced turners make spindles

almost exclusively, crafting parts for chairs,

legs for tables and stools, or balusters for

stairs. Others move on to turning bowls,

platters, various vessels, and a host of other

items ranging from pens to peppermills.

However, these turners don’t abandon

spindle-turning altogether. They frequently

turn a finial, a base for a pedestal bowl, or

the body of a bottle stopper, all of which are

spindles. Even a tall vase is oriented on the

lathe like a spindle.

Because spindle turning is fundamental,

it is the obvious first topic in learning how

to mount wood on the lathe. But spindle

turning, or turning between centers,

takes many forms. That’s why you’ll find

instructions in this chapter for preparing a

blank for a hollow form or a vase, not just for

long, skinny pieces.

What Holds a Spindle

in Place?

In most cases, a spindle is mounted between

centers, held in compression with a drive

center in the headstock and a live center at

the tailstock, each one jammed into the center

of the blank. You can also use a self-centering

scroll chuck to grip one end of a spindle, a

technique I’ll explain later in this chapter.

A drive center has to engage the spindle

firmly enough to keep it spinning when you

move a turning tool into the wood. At the

opposite end, the live center rests in a small

hole in the work to keep it on axis and to

apply the pressure required to keep the drive

center firmly seated.

There are two main types of drive centers:

Spur

centers have two or four chisel-

shaped spurs surrounding a central point. A

stebcenter

has a ring of sawtooth-shaped teeth

surrounding a spring-loaded central point.

A four-spur drive center works best in

the end grain of seasoned wood. A two-spur

center works better in the side grain of green

Between Centers.

The spindle shown in progress is mounted between

centers, held by the drive center at the headstock and the cone center at

the tailstock.

Spur Centers.

The Morse taper on the shaft of a

drive center locks into the headstock spindle. Also

shown are a four-spur and two-spur center.

10
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Stebcenters.

Shown here are two types of

stebcenters, one meant to fit in a scroll chuck,

the other to fit in the headstock spindle. The

spring-loaded center pin and the ring of saw

teeth give a stebcenter good holding power.

Live Centers.

A live center fits in the tailstock

ram. Here, a cone center is installed. Two cup

centers and a point center are shown underneath.

Live-Center

Accessories.

Some live centers

are designed to hold

multiple heads like

those shown here.

From left to right: a

bull nose cone, a live

center adaptor, and

a point center.

blanks for bowls; the spurs, aligned with the

wood grain, penetrate the wood deeper.

A stebcenter doesn’t penetrate the wood as

deeply as a spur center does, so it’s less likely

to split the wood. That’s why a stebcenter

is preferred for small spindle blanks that

are hard and brittle. Many turners favor a

stebcenter because it allows them to check

the progress of a turning without turning off

the lathe or removing the work. Loosening

the tailstock slightly allows the stebcenter’s

spring-loaded center to push the work away

from the sawtooth ring, so the work remains

centered but stops turning, even though the

lathe continues to run.

Live centers take many forms, but two are

used most often. A

cup

center has a fairly

sharp ring, or cup, surrounding a central

point. There’s another type of tailstock

fixture, also called a cup center, that resembles

an inverted cone. It’s used to center spindles

that can’t be held any other way. A

cone

center is, obviously, cone-shaped. Both types

spin freely on bearings around the shaft that

fits in the tailstock.

11
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Centering Disk.

A simple tool to find the center.

How to Find the

Center of a Spindle

There are several ways to find a spindle’s

center. The quickest is to simply eyeball it.

With practice, you can get pretty good

at doing it this way. You can achieve

somewhat better accuracy by using a

small disk with a hole in its center.

Move the disk around until it

looks centered, then mark the

stock through the center hole.

This method works especially

well on odd-shaped stock

that may have come from the

firewood pile.

The classical method is to

draw lines between opposite

corners of milled stock. This

will locate the center precisely on

stock that is square or rectangular,

or even on a piece whose cross section is a

parallelogram. With round stock, a center

finder is quite accurate if you use it carefully.

If the stock isn’t exactly square or

rectangular, draw a 45-degree angle from

each corner; the intersecting lines will

form a small figure whose center you

can easily eyeball.

For very irregular stock, use a compass as a

scribe to draw lines parallel to each face: The

distance between the compass points should

be slightly less than half the smallest distance

across the piece. The scribed lines will form

a small figure on the piece. Eyeball its center

and mark the spot.

Center Finder.

An inexpensive tool like this

allows you to draw two lines across the piece that

intersect at the center. It will also work on stock

that is perfectly square.

12
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PROJECT:

TURN AN OVAL TOOL HANDLE

TURN AN OVAL TOOL HANDLE

How to Seat

a Drive Center

If you’re using a spur center, drill a small

hole at the centerpoint on each end to make it

easier to locate and seat the centers. (You can

skip the holes if you’re turning a soft wood

like pine or poplar.) It’s best to seat a spur

center with the work off the lathe. Use a brass

hammer or a wooden mallet to tap the center

in place. Hitting it with a conventional steel

hammer will damage the end of the Morse

taper. If you try to pound the work onto the

drive center when the center is installed in

Many turners who make their own tool

handles argue that an oval-shaped handle

is better than a round one. An oval handle is

easier to grip and it won’t roll on a flat surface.

Step one.

Mount the blank between centers and

turn it round, with the hand grip section next to the

tailstock. Loosen the tailstock and shift the blank

to move the live center to one side of the original

centerpoint. This offset will cause wood to be

removed from only one side of the piece, producing

half the oval.

Step two.

Shift the blank again to move the live

center to the other side of the center point. This will

produce the other half of the oval. Finally, center

the handle again to part it off. Shifting the center

very slightly has a rather large effect on the shape

of the handle, so proceed carefully. You need to

remove only a small amount of wood to produce the

oval, so take light cuts, stop the lathe, and check

the result.

1

the headstock spindle, you risk damaging the

headstock bearings.

By contrast, you need only a small dimple

in the center of the blank to seat it on the

centerpoint of a stebcenter. Once you’ve

positioned the spindle between the points of

the tailstock live center and the stebcenter,

tighten the tailstock. The pressure forces the

stebcenter’s center point to retract, and its

teeth will engage the end of the work.

2
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Inset Tenon

Sometimes it is advantageous to form a tenon that actually lies

below the surface of the surrounding wood rather than one that

extends out from it. is is done by cuing a circular groove

into the surface and having the interior wall become the tenon.

e chuck jaws reach into the groove to grip the inset tenon.

is technique, for example, saves having to make one waste

block when turning a plate from a thin blank. e inset tenon is

formed on the side of the blank that will become the top of the

plate. It will be removed when the plate is hollowed, after the

inset tenon has served its purpose.

e procedure is to first mark the diameter of the desired

tenon, and then cut the groove on the outside of that diameter.

Make the groove wide enough for the chuck jaws to fit into, and

shape the interior wall to match the type of chuck jaws you are

using, whether dovetail or straight.

Flatten an Irregular Blank

Suppose you have a thin blank of nonuniform thickness with rough surfaces on both sides, perhaps

from a chain saw. e rough surfaces complicate the use of waste blocks. Further, the blank may be

too thin for a faceplate because of the resulting screw holes. What to do?

One solution is to jam the blank against a flat surface (backing plate) and form an inset tenon.

At the same time, you can begin to clean up and level the exposed surface. As long as the groove

A rough blank has

an uneven surface,

making it difficult to

use a waste block.

In these instances, a

flat surface (backing

plate) and inset

tenon can come in

handy.

An inset tenon formed by jam

chucking a blank against a flat

surface.
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that forms the tenon is cut cleanly, the surface

roughness on the face of the blank will

not maer.

e next step is to mount the blank in a scroll

chuck using the inset tenon. You can then level

and smooth the remaining surface and true

up the edge of the blank. A waste block can be

applied to the smoothed surface so the blank can

be reversed as necessary to complete the piece.

It is not unusual for the faces of such a

blank to be uneven so that the blank will not

seat solidly against the jam chuck. In this case,

small wedges can be used to steady the blank

and to adjust its orientation a small amount. If

the wedges tend to fly away, as they sometimes

do when the lathe is running, a small piece of

double-sided tape between the wedge and the

backing plate will hold them in place.

A blank mounted in the chuck.

A blank jammed against a backing plate.

A blank after being turned true.

A completed inset tenon.
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Truing a

Spindle Blank

Turning work between centers is sometimes

just the first step. You then hold the work

in a scroll chuck to complete the piece. (See

Chapter 3 for more on scroll chucks.) That’s

what many people do to turn drawer knobs,

hollow vessels, and a variety of other objects.

To true the blank, mount it between

centers, turn it to round, and take it down

to the desired diameter. Then, cut tenons on

one or both ends that are sized to fit the jaws

of the chuck you’ll use later. If the chuck has

dovetail jaws (see page 37), cut the tenon at

an angle to match that of the jaws. Be sure to

cut a square shoulder at the end of the tenon

so the chuck will seat firmly against the work.

A Trued-up Blank.

The

blank has been turned to

a cylinder and tenons cut

on each end.

Recessed Centering.

This cutaway view shows

a safe way to seat centers in a large or heavy

blank. Use a Forstner bit the same diameter as the

drive center to drill the recesses.

Truing a Blank for a

Hollow Form

A vase or hollow form is roughed out

between centers, like any other spindle

turning. But because the blank is typically

quite large, it’s a good idea to seat the drive

center in a recess, which will hold it much

more securely. This is an especially important

step if you’re working with degraded wood

that’s too soft to hold a drive center securely.
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Use a Forstner or spade bit to drill a ½"

(13mm)-deep hole the same diameter as the

drive center. Seating the drive center in the

hole makes it virtually impossible for the

blank to move sideways, get out of balance,

and come off the lathe. Drill another hole for

the center at the tailstock end.

Once you’ve mounted the blank between

centers and trued it up, shape the outside

profile. Near the tailstock end, which is the

bottom of the vessel, cut a tenon sized to fit

the jaws of your scroll chuck. Then flip the

work end for end, mount the tenon in the

chuck, and hollow the vessel.

Spindle-Turned Vessel.

This section of spalted walnut log will become a

hollow vessel. It’s mounted between centers in order to turn its outside profile.

Taking Shape.

Here, I’ve formed the outside of the vessel and its base.

Below the base, next to the tailstock, is the tenon that will support the vessel

in a scroll chuck while the interior is hollowed.
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Scroll Chucks

and Spindles

Spindle stock that is very nearly square or

circular can be held at the headstock end by

the jaws of a chuck instead of using a drive

center, assuming, of course, that the stock

will fit into the chuck jaws. If you hold the

blank in a chuck, it does not have to remain

in compression to stay securely fixed on the

lathe. You can relax the force exerted by the

tailstock to very nearly zero. This is a great

advantage when turning long slender spindles.

The part of the spindle that fits inside the

jaws can’t be turned. There is a way to work

around that problem.

First, find and mark the center on both ends

of the blank. (The marks can be offset from the

actual center to balance the grain, center the

pith, or offset the blank to avoid sapwood.)

Insert one end into the chuck and close

the jaws until they lightly grip the piece.

Bring up the tailstock and fit the point of the

live center on the center mark on the blank.

Advance the live center until it punctures the

mark, then alternately tighten the chuck and

advance the live center until both ends of the

blank are secure.

Turn an inch or so of the blank near the

tailstock end to round and form a tenon. You

can then do a bit of roughing on the rest of

the blank just to clean it up, but don’t go too

far with this because the blank is not likely to

be centered at the headstock end.

Insert the tenon into the chuck and bring

the tailstock up to engage the center point on

the end opposite the tenon. You can now true

up the rest of the blank.

Hollow Forms

from Punky Wood

Wood that has decayed to the point at which it

has lost most of its strength is termed punky.
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