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INTRODUCTION

In this book I would like to share with you some of the joy I get from
making furniture with parts that I have turned myself. While there are
numerous books about turning, there are none that deal with turning
as an important aspect of furniture making, Instead, most lathe books
deal with turning as a pursuit unto itself and overlook the important
techniques (especially duplication) needed by the furniture maker 1o
make small production runs from two to a hundred or so pieces, Most
recent texts cater to the hobbyist turner interested in producing art
exclusively with the lathe and dwell on faceplate work, mainly bowls,
What differentiates this book from the rest is that it looks closely at the
practical (and possibly profitable) turning needs of the furniture
maker and disregards art turning

Sooner or later most furniture makers want to incorporate turnings
in their work. This first attempt at turning is often a table or chair leg. |
feel it is important that this first turning experience be positive,
because one’s future attitudes toward turning will be set by this first
session, The purpose of this book is to make turning an enjoyable part
of the furniture production process. [ will show you how to start with
the proper tools (that are sharp and ground to the correct shape) and
how to use proven techniques that will give you good results—right
from the start.

I must add, however, that the best lathe, tools and techniques will
not make you a proficient turner. Turning is a skill, and just as in
playing a sport or a musical instrument, it takes commitment, patience
and practice to achieve proficiency. Learning involves making
mistakes: To become competent you must find the limits. You will
only know how far you can roll a gouge by rolling it until it catches.
Itis best to do some practice wrning before you start working on
furniture parts. If you're a beginner, one or more practice parts
should be turned from scrap wood before you attempt to turn the
tinished product.

This book is really a detailed shop reference guide on how to turn
all the common, and a good many uncommon, furniture components.
It covers the fine nuances of tools, chucking, duplicating and sanding,
For those who have had a bad experience turning, | hope you can
*turn the other cheek™ and reacquaint yourself with your lathe.
Remember, the more you practice, the better you will get
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What You Need
in a Lathe

Before you can consider incorporating turnings in furniture, you need
a lathe and the necessary tools and accessories. How good a lathe you
need will depend largely on the scale, volume and type of furniture
you plan to produce. While very little is needed in a lathe for light
spindle work, heavy faceplate work (such as outboard turning of
tabletops) and large spindle work (such as bed posts, newel posts and
table bases) require a lathe of robust construction.

One of the best ways to identify a solid, well-made lathe is to look
at the materials used to construct it Most lathes today are made
entirely from metal. My first choice is an all cast-iron machine. Often
other materials are substituted for castiron in an effort to bring a more
reasonably priced machine to the marketplace. The most common
way 1o cut costs is to substitute other materials in the bed (typically
structural steel). Another common material for bed rails is aluminum.
These are expensive and don't possess the vibration-damping or
strength characteristics that | look for and so should be avoided.

Another critical consideration is the type of bearings in the
headstock. You'll find sleeve-type, ball or roller bearings. Sleeve
bearings were used extensively in economy lathes in the past But
advances in ball-bearing manufacture have all but eliminated sleeve
bearings in lathe construction. With ball bearings, a single row is
adequate, but a double row offers better support for a lathe spindle.
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Manufacturers save money by placing a double-row bearing at the
front and a single row at the back, where there is less radial pressure.
(Used lathes with sleeve bearings are probably best avoided.)

Lathe Types

Lathes can be divided into roughly three categories of the work
they’re able to handle—light, medium and heavy duty.

A light-duty lathe is often all that is necessary for the small-scale
furniture maker, A typical light-duty model is adequate for such tasks
as the turning of chair or table legs, knobs and finials. Better models
are evenadequate for medium faceplate work, such as a stool seat
But with inexpensive bearings, lack of index head, limited distance
between centers and overall light weight, this is about all any light-
duty lathe can handle.

A medium-duty lathe is the best choice for most furniture makers.
A medium-duty lathe has better bearings and more weight, as well as
greater distance berween centers, an index head and a heavy, easy-to-

Lathe-Buying Criteria
Feature | Light Duty ! Medium Duty - Heavy Duty
Construction = Hybrid of cast iron, l Mainly cast iron but often Usually solid cast iron, al-
structural steel, aluminum | with structural steel bed, though structural steel bed
extrusions and liberal use | Some use of aluminum ex- | is occasionally seen. Little
| of plastic. trusions and/or plastic. | use of aluminum or plastic.
Bearings | Sleeve or ball. Ball, with front spindle ' Double-row ball bearing
bearing sometimes being on front and back, or ocea-
_ double-row ball bearing, sionally roller bearings.
Weight Less than 250 b, 2001b.to 4001b, | Over4001b.
Swing Bin.to12in, 10in. to 12in, | 12in. to 20 in. or more.
Distance 29in.to 36 in. 29in.to39in. 38 in. ormore
between with bed extensions,
centers
Indexhead  None 8, 24 or 60, | 240160,
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move tool rest that allows you to tackle any turning—spindle or
faceplate. Most medium-duty models will turn medium to large
tabletops outboard with the aid of a floor-stand tool rest

A heavy-duty lathe is the logical choice for the professional
furniture maker or anyone who enjoys owning the best. Heavy-duty
lathes are solid and vibration-free, and tool rests move with great
ease. Many models have provisions for an outboard rest that attaches
to the machine itself 1o allow for large outboard wrnings—diameters
of 22 in, to 40 in —without having to resort 1o a floor-stand tool rest
(see photo, p: 8). The weight of a heavy-duty lathe is of particular
advantage in turning large tabletops (especially outboard) and large
spindles, such as table bases, newel posts or bed posts.

Lathe Features

Whether you decide to go with a light-, medium- or heavy-duty lathe,
there are a few features you should pay particular attention to: the
type of spindle, the index head, the distance between centers, the
swing, the outboard-turning capabilities and the range of speeds.

The Defta 406-7001s a medivum-duty lathe well-suited to the needs of most
Swrniiure makers. Itis adequate for spindle work, and the swing-head design
alflows regsonable size fuceplate work,

The Record Coronet No. 1 s a good
fighi-duty benchtop lathe. ( Photo
courtes) of Record Toals, nc.)

What You Need ina Lathe



The Delta Top Twrn 1610sa
heaey-duly lathe with a modular
cast-irom bed design cand a
ferpe outhoard-turning capacity

SPINDLE TYPE

A salient feature of any lathe worthy of consideration by a serious
craftsman is one that has hollow spindles designed to accept Morse-
taper sockets in both the headstock and tailstock. Morse tapers lock in
place when inserted into the matching tapered socket in the spindle.
This allows for quick and easy mounting of drive centers and a host of
other accessories. Morsetapers lock when driven home and release
with an equal opposite force, They're universal, so you're not
dependent on the manufacturer for replicement accessories (for
more on Morse tapers, see p 118).

INDEX HEAD

Some headstocks are fitted with an index head, which is a mechanism
that allows the spindle to be locked at equal intervals so that layout or
auxiliary operations can be performed. An example of such an
operation is milling reeds or flutes in a column by hand orwith a
router (see Chapter 8). The most common setup for indexing is a
series of holes drilled in the back of the headstock drive pulley, which
is mounted to the spindle. A pin in the headstock casting slides into
the appropriate hole and locks the spindle in place. Common hole
patterns are 12, 24 and 60. 1 like the 24-stop configuration because it
allows me to divide the circumference of a workpiece into eight equal
parts (an octagon is a common period-furniture shape). For certain
types of furniture, such as fluted legs, this feature is essential,



DISTANCE BETWEEN CENTERS

Distance between centers is also important. While 36 in, is adequate
for most furniture parts, 38 in. (or more) is nice to have. For the once-
in-a-lifetime long project, it's usually possible to rig an extension of
some sorts to the bed or to make the turning in sections. But if long
work is to be commonplace, a long bed is a must. With some lathe
models, you can purchase optional bed extensions that allow you 1o
add extra length when needed. Other lathes are designed with a
wood bed, which can be made 1w any reasonable length,

SWING

Swing is a much bandied term in lathe advertisements. It's an attempt
to give the buyer an idea of the maximum diameter that the machine
can handle, By definition, swing is twice the center height (the
distance from the actual bed to the center of the spindle). But the true
capacity of a lathe is not the swing but rather the diameter that can be
accommodated over the tool base (which holds the tool rest). This
true capacity can be calculated by deducting twice the tool-base
height from the swing. For example, most tool bases are between 1 in,
and 1'2in. in height, so the swing is reduced by 2 in. to 3 in.

For spindle trning (which covers the majority of furniture-making
situations), 4 great amount of swing is not necessary. In fact, an 8-in.
swing (which usually yields about 6 in. over the tool rest) can be quite
adequate. There are a number of small swing-head lathes with
capacities in this range. This will handle most spindle turning, while
the swing head allows faceplate work up to the size of stool seats.

Some manufacturers try to increase swing by building a *gap” in
the bed of the lathe. While this does allow for larger faceplate work,
i's actually a hindrance for spindle work. Because it is impaossible to
place the tool base in the gap, there is a large "blind spot” where the
tool rest cannot be positioned. This makes working on the backside
of a piece mounted on a faceplate impossible, and most spindle work
inconvenient. The solution is to purchase a gap filler (if the lathe
manufacturer offers one) or to fabricate one yourself. The gap may be
filled quite adequately withwood by drilling and tapping holes in the
gap and attaching the wood with countersunk machine screws.

OUTBOARD TURNING

Outboard turning with a floor-stand toe] rest deserves some mention
here. A loor-stand tool rest is simply a steel column with a heavy
tripod base that accepis the various tool rests that normally fit into the
tool base during inboard turning (see photo at right ). Floor-stand tool
rests do not have the rigidity of a normal tool base, especially on
large-diameter work, such as tabletops. If you try normal shear-
cutting techniques, the leverage required will usually tip the floor-
stand ool rest, Consequently, this rest can be a bit dangerous, Floor-
stand tool rests should be used with a good deal of caution and only
with light scraping cuts.

The distance belween cenlers on
some lathes can be fncreased by
adding optional bed extensions

Recel f.\f'r.‘ﬂrnr,l:"-.\'.rrurre' Festdoes rol

havethe rigidity of a normal tool
base, it showld be used only with
light scraping culs.

W You Mecd in a Lathe iy
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some lathes offer a second outboard tool base that artaches wo the
bed casting (or the base of the lathe). This allows turning outhoard of
large faceplate work (22 in. to 40 in., depending on the make of the
lathe) off the back end of the spindle but rerains the rigidity of inboard
turning (see left photo, facing page). In such arrangements the back
end of the spindle is left-hand threaded, with the same pitch and
diameter thread as the spindle nose. The lefi-hand thread keeps the
faceplate from unsecrewing during operation. Because the work is
turning in the opposite direction on the outhoard side, outboard
turning is a mirror image of inboard turning. The disadvantage to this
system is that you may need to purchase a set of left-hand faceplates
for outboardturning, (Delta is an exception because its faceplates
have both lefi- and right-hand threads.)

A variation of this arrangement is to have a pivoting headstock
(called a swing head), which can be turned at righrangles to the bed
(see right photo, facing page). With this feature, larger-diameter
faceplate work can be swung in front of the bed, and the normal tool
base can be used with an extension casting, The swing-head
arrangement seems to be a new trend in light- and medium-duty
lathes. It allows good-size Faceplate work in a lathe of modest center
height One of the biggest advantages of the swing-head design is that
you can use your normal right-hand faceplates instead of buying an
additional set of lefi-hand ones, which can be expensive.

SPEED

The range and ease of changing speeds on a lathe is an important
feature worthy of close attention. There are three ways 1o vary the
speed of a lathe: with a step pulley, a variable-width pulley ora DC
motor. Each has its advantages and disadvantages.

Step pulley

The original drive system for connecting a lathe to a power source
was a flat leather belt. A three- or four-step set of matched pulleys
gave a range of speed for the turner. Modern lathes utilize V-belts and
pulleys for better power transmission. They're reliable and
inexpensive. The disadvantage is that 1o change speeds, you have to
turn off the lathe and move the V-belt from one pulley to another by
hand. Add to this the limited range of incremental speeds, and it's
readily apparent why mostwurners prefer a variable-speed lathe.

Variableawidth pulley

To create a wider range of speeds, some lathe manufacturers provide
a variable-width pulley system. A mechanical control adjusts the
width of the pulley, which effectively changes the diameter and
speed. Moving the two halves of the drive pulley apart decreases the



An ot bogrd tool base on some A lathe with a swivg-head design allows you to pivot the eadstock at a ripht

fathes ellenes lirning of larvpe angle to the bed so that you can trrrs in frome of the lathe: The normal tool
Jaceplate work off the back end of base can be used with an extension casiing,

the spindie, with the vigidity of

inboard turning

diameter and speed; squeezing the halves back together does the
reverse. This system allows “on-the-fly” speed changes, along with a
range of infinitely variable speeds. The only disadvantage to this
system is increased wear on the belts and the mechanical parts of the
lathe and the expenses.

DC molors

Increasingly, manufacturers are putting DC (direct current) motors
with solid-state controls on lathes. Today’s solid-state circuitry allows
controls that make DC current from ordinary single-phase household
current, This makes it possible simply to dial a speed, which is more
convenient than moving a belt by hand to change speed. The one
disadvantage to the DC motoris its high cost.

What You Needin a Lathe



Al lathes come with one or fwo tood

Fests, psteally G i and 12 i, long
The G in. rest is reserved for small
waork, like krobs and finials, and the
12-im. rest is used most of the time,
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Recommended speeds

One question that comes up repeatedly in my workshops is what
speeds are best for turning. The answer will depend on the type of
turning. For spindle turning up to 22 in. in diameter (furniture
spindles), a roughing speed of about 1100 rpm and a linished speed
of about 1,700 rpm are appropriate. An experienced turner will be
able to do the entire operation at the higher speed, as long as the
work is well-centered 1o begin with.

Faceplate turning calls for slower speeds. For work up to 10 in. in
diameter, 600 to 800 rpm is a good roughing speed; 1,100 rpm is an
appropriate finishing speed. Faceplate work need never be done ata
speed greater than 1100 rpm. For large-diameter faceplate work (such
as 4 tabletop), speeds as low as 200 rpm may be necessary.

Tool Rests for Furniture Parts

Alllathes come with one or two standard tool rests, typically 6 in. and
12in. long. The 12-in. tool rest is used most of the time, with the 6-in.
tool rest usually reserved for small work, such as knobs and finials.
Because most furniture parts arelongerthan 12 in., a turner will have
to reposition the tool base one or more times during the wrning
process. While this may not seem important, constantly moving the
tool rest as you work along a spindle really is a hassle. It's especially a
problem when you're trying to smooth a long cyvlinder or taper a leg.

The remedy is a longer tool rest. Many lathe manufacturers offer an
18-in. tool rest, which is handy because itallows turning most parts
without moving the tool base more than once during a single turning.
Also available are 36-in. ool rests, but these have two necks and so
require two tool bases. However, if you plan on turning long spindles
often, the additional expense of the 36-in. tool rest and its two ool
bases is money well-spent.

In addition to length, it's also important to look closely at the tool
base for the rest and its locking mechanism. The tool base must lock
down securely and notslide under a load. The hold-down/locking
mechanisms range from wedges under the bed that are pounded
snug with a mallet, to a simple nut and bolt that are tightened with a
wrench, to complicated lever-operated cam mechanisms, With each
level of sophistication comes a commensurate increase in price.
When choosing a lathe, the best course is to try the tool base and see
how it operates: Move it to a variety of angles and positions, lock it in
place, grab itwith both hands and see if you can move it.

FULL-LENGTH TOOL RESTS

The most obvious benefit of a full-length tool restis that no
movement of the rest is necessary (with the possible exception of
sliding it a bit forward between roughing and finishing). Less obvious



is that duplication is much easier. By applving masking tape to the
tool rest, critical points on a spindle can be marked so that the ool
rest becomes 4 measuring, or “story,” stick, and you won't need to
refer constantly to rulers and dividers.

It is possible to make your own full-length tool rest from wood
(see drawing below). All that’s required is to find a suitable spot on
your tailstock casting to drill and tap a hole for the hardware, This
allows a wood tool rest of any length up to about 40 in. to be attached,
The tools will dent the wood, but this does not cause the slightest
problem, if you've used a hardwood such as oak or maple and if the
top edge of the tool rest is sloped like that in the drawing, The tools
used for detail turning (which are mostly spindle gouges) will contact
the very edge of the tool rest, while the tools used For cutting long
cylinders and tapers (the roughing-out gouge and the skew) will

SHOPMADE FULL-LENGTH TOOL REST

Holes allow you fo
Tool rest made Sloped edge adjust length of fool rest,
of hardwood N

Headstock

Stepped pin fits info tool Collar with

base to support tool rest sat scraw lor

and to adjust its height. adjusting heght
of wood ool rest

Looknut

Cut head off
carriage boll, heat
and then bend at
right angle,

Dl and tap at spot that B arg
/ will not hurt taistock,

Bed

What You Need ina Lathe 13



A full-length wood tool rest is

simple to make (see drawing on

p- 13 ) and allmws you to draw lines
ot it et evitical potnis. Also, the dents
migicle by the detail tools actually
kel the tools to “enow " where

o go, vrhich aids in duplication,

contact just behind the edge of the tool rest. The wood tool rest allows
vou to draw pencil lines on itart critical points, and the dents made by

the detail tools actually help the duplication process. After four or five
spindles, the tools sort of “know”™ where to go.

STEADY RESTS

When a long spindle becomes thin, it starts to vibrate between
centers, like a string on a musical instrument, The result is harmonic
“‘chatter,” often called “barber-poling” Whatever name, this
phenomenon shows up as spiral ridges on the spindle. Harmonic
chatter is more pronounced at the center of the spindle (where it
bends the easiest) than at the ends, It can be eliminated, or at least
minimized, through the use of a steady rest. A steady rest supports
the work at the center, dampening vibration in much the same way
a musician silences a string by placing his finger on it With a

steady rest, roughing goes Faster because much heavier cuts may
be taken without the spind
Commercial steady restsare available, but it is a simple matter to

e bowing and popping out of the lathe.

make one (see drawing, Facing page)



You might think that a steady rest must contact the work at three
places and hold it dead on center. Actually, only two contact points
are necessary. And it doesn’t even matter if the steady rest pushes the
work slightly off center. In fact, I've found that this arrangement
works better to dampen vibration.

If the workpiece becomes hot and starts to burn as a result of it
rubbing against the notch, use wax as a lubricant and reduce the lathe
speed. [ have also screwed strips of Tetlon to the steady rest with
good results. Another method that has proven effective is to wrap the
spindle with Teflon plumber’s tape at the point of contact with the
steady rest.

SHOPMADE STEADY REST

Use availabla hardwood or high grade of plywood (ar
combination of tha twa).

Wedge hoids | ] Movable tangue with 80°
. notch to support work

= Tongue pivots on
18-in. carriage bolt.

=57 in. —==]

Wedge acfs against .
carrigge bolt to hold —
steady rest against bad.
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Tools

Tools are just as important to the turning process as the lathe itself.
There are many varieties of tools available, ranging from splendid to
abysmal. You would think that any tool offered would work fine, but
this is not always the case. While the adage, “You get what you pay
for," is an acceptable working axiom, some care is still necessary in
the selection process.

There are three quality levels of tools: substandard, standard and
premium. Substandard tools sell at a very cheap price. Little thought
goes into their design or manufacture, and the steel is often inferior.
Such tools are usually sold in sets and are very short in length
compared with standard or premium tools.

Traditionally, turning tools were made out of high-carbon steel.
Today, standard tools are still made from carbon steel. However, high-
speed steel (HSS) is used in most, if not all, premium turning tools (if a
tool is stamped HSS, it's more than likely premium quality). The main
difference between carbon steel and HSS is that HSS stands up under
heat and still maintains a sharp edge. While carbon-steel tools cannot
be heated above 430° F without drawing the temper, HS5 tools have
hot hardness, meaning they can work at high temperatures without
losing their temper. Hot hardness is a result of alloying tungsten
and/or large amounts of molybdenum into the steel. HSS is fairly
immune from damage in the grinder due to burning and /or
overheating. H5S also holds its edge longer than its carbon cousin.



SPINDLE-GOUGE
SHAPES

Tradtional

o™

Cheap version that
avolved after WWII

Maodern varsion
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Eventhough HSS is expensive, [ recommend it for most turning tools,
especially the ones that must be ground frequently (such as spindle
and bowl gouges).

But the quality of steel isn't the only thing I look for in a lathe tool.
It has to be the correct shape and size. That's why 1 shy away from sets
of lathe tools. Although a tool set usually looks attractive in a mail-
order catalog, it is seldom a good value. Typically a set includes a
skew that is too narrow, a spindle gouge of an unneeded size, a cutoff
tool that is rectangular in cross section rather than diamond-shaped,
and no bowl gouge at all. A.larger set will come with two or more
scrapers with useless shapes (a diamond-point scraper seems
obligatory), but at least these scrapers can be easily reground 1o
useful shapes. You are much better off buying individual tools as you
need them, one or two at a time, until you've built a kit

Assembling a Lathe Tool Kit

What follows is a list of tools in the order in which [ would build a
lathe tool kit. I've included a drawing of each tool, showing the
correct shape it should be sharpened to. This is important information
because a keen edge and the correct angle are the most important
factors in learning to tum and turning well thereafter (For more on
sharpening, see Chapter 3). To help those on a budget, T have also
indicated those tools for which carbon steel will suffice.

SPINDLE GOUGE

The first tool on my list is the spindle gouge. Modern HSS spindle
gouges are milled from round bars because it is difficult to forge HSS,
The result is a toolthatis round in cross section (see bottom drawing
at left). With the flatter gouges shown in the top drawings, the area of
contact can be well 1o one side of the cut, causing the 100l 1o be
inherently unstable. The flatter shape also makes itimpossible 1o
grind a long fingernail profile and limits the tool's usefulness in
cutting in tight places.

Because the spindle gouge is the most important tool, it is the last
place to skimp. I feel that a modern HSS spindle gouge milled from
round bar stock is the best. The first one to buy is a Ya-in. width, with
¥4 in, being the next choice. A ¥%-in. spindle gouge is useful for large
architectural turning but for little else, Regardless of size, the tool
should be ground o a fingernail profile (see drawing, facing page).



THE SPINDLE GOUGE

Grind bevel at 30% rolling the
tool from side to side, to create
a fingernail prafile,

TOP SIDE BOTTOM
WIEW VIEW VIEW

The profile of the fingernail is a marter of personal taste. | have
seen turners perform equally well with a fairly blunt *working-man’s”
fingernail or a long “high-society” fingernail, I like the high-society
grind better because the point gets into tight places, and the long
sides are useful for long peeling cuts when shaping tapers and
cylinders. (For more on grinding a fingernail profile, see p. 35.)

SKEW CHISEL

Your first skew should be fairly wide—1 in. oreven 1% in. Most sets
come with a Y-in. skew, which is fine in experienced hands for detail
work, but this size skew is difficult for beginners to master. The larger
the diameter of the work being turned, the easier itis to catch the
workpiece with a skew because the corners of the chisel are closer to
the surface of the work. A wider skew allows you to better see what is
happening and to take corrective action before disaster strikes.

While all other turning tools work fine with a hollow ground bevel,
the skew is the one tool that works much betterwith a flat bevel (o
learn how to sharpen the skew, see pp. 36 and 37). The inclusive
angle of grind should be about 42° (21° per side). The right amount of
skewing for the edge is 15° to 20°, Makers of economy sets often

Tonols

19



skew the edge as much as 45°, and such tools do not work well.
Skewing an edge to the angle of travel effectively lowers the attack
angle, so a 42° grind angle vields about 30° with an average amount
of skewing,

Owal skew chisels have become popular in the last few years (you
can make these round with an adapter called a Stabilax). Oval skews
are considerably less “catchy” than the traditional variety because the
point of contact with the wool restis brought under the area of the
edge where the cut is taking place. While the round Stabilax device
brings the contact point directly under the center of the cut, an oval
skew only brings the contact point much closer to the cut. In either
case the tendency to catch is greatly reduced. My choice would be the
oval tool over the Stabilax because the latter makes a normal skew
somew hat chunky and hard 1o get into tight spots.

THE SKEW CHISEL

Tune skew by grinding gengrous radils
on all four cornars of shank.

" Bevelmust be

fiat, mot hoflow
growurnd,
J_ Y in
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Once ground to the proper bevel angle, a skew is best sharpened THE CUTOFE, OR
on a whetstone, not a grinder, so overheating while sharpening is not  PARTING, TOOL
a problem. Which is why, if vou're on a budget, a carbon-steel skew is
4 great way 1o economize on a turning kit. Many turners today grind
the heel of their skew to a curved edge because of the influence of the
book Turning Wood with Richard Raffan (Taunton Press, 1985).
Richard's turning is mainly small artistic pieceswith spherical shapes,
not furniture parts (furniture turning is generally lumped into what is
called “architectural turning”). While Richard's curved edge may be
better for rounded forms, a straightedge skew, like the one shown on
the facing page, is vastly superior for architectural turning. It will work
up toan edge better, and the sharp toe is a more appropriate fit for
detail work.

CUTOFF TOOL

The cutoff tool, also known as a parting tool, is sold in a variety of
permutations. It is used to cut work away fromthe lathe, The three
common types are economy, fluted and diamond-section cutoff tools
(see drawing at right).

The economy model is a flar, rectangular section ground with two
bevels at about a 50° angle that meet to form the cutting edge. This
type can easily be made from an old file. The Auted cutofftool is
available only from Sorby and performs only marginally better than
the third type, the diamond-section cutoff tool (which is the one |
prefer). The edpges of this ool are relieved, so there is less friction
when working a deep kerf with this type than there is when working
with the economy model Also, the diamond-section tool can cut a
narrower kerf when turning faceplate worlke In this situation, the tool
is parallel to the lathe bed, and the cutoff kerfis a circle.

In general, cutoff tools are available in sizes of s in, Y in, %6 in.
and Y% in. The Y-in. tool is a good starting size, and you can add a
Vis-in. model for smaller work.

Diamond-sechon
model

ROUGHING-OUT GOUGE

The roughing-out gouge is a most useful tool to anyone turning
furniture parts. Its main purpose is to bring square stock round
quickly, and this it does with a vengeance. The tool is additionally
useful for cutting cylinders and tapers. If well-sharpened and angled
157 1o 20° to the direction of travel, it will leave almost as good a finish
as a skew. Consequently, I keep mine handy and use it frequently. For
this reason I put this tool in the necessary category—especially for
furniture makers.
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THE ROUGHING-OUT GOUGE

Grind bevel 1o 30°, keeping face of ool
1% in. square to wheel,

- --l | e e In

For those on a budget, this tool works well in carbon steel because
it is easy to sharpen. A very large spindle gouge can sometimes be
had cheaply and will make a good roughing-out gouge if the end is
reground square, as shown in the drawing above. Roughing-out
gouges are commonly available in widths from % in. to 1% in. For
furniture making, I prefer the 1%-in. width.

SCRAPERS

A scraper is any tool thatis brought to a burred edge, either through
grinding and purposely leaving the burr, or through burnishing to
raise a burr. (Both methods of raising a burr will be covered in
Chapter 3.) While most turning “experts” rail about the evils of
scraping, the truth is that there are times when scraping is the only
alternative. In the 19th century, there were a good many production
turners who earned decent incomes purely from serial turning of



things as varied as Furniture parts, shaving brushes and bottle
stoppers. They did a lot of scraping, and their work survives to this
day as fitting tributes to a noble profession.

Traditionally, carbon-steel scrapers were not very hard, anywhere
from Rc50 o about RSS5 (Rockwell C scale). (For reference, a cabinet
scraper is about Re50.) This allowed a burr to be rolled with a
burnisher, Modern HSS scrapers are well above Re60 and are difficult
to burnish by conventional means.

Aturning scraper is used in a manner similar to a cabinet scraper.
The burred edge is dragged along the work surface, with fine
shavings being the result. The size of the burr limits the depth to
which the tool can dig in, so a controlled chip size with limited
tearout is the result. While a cabinet scraper is leaned in the direction
of travel, the turning scraper is pointed downhill on the tool rest o
achieve the same results. If a scraper is set level or uphill on the rest, it
will carch, tearing out the wood. To prevent this from happening,
always aim the tool at a generous downward slope (10° to 15°).1
usually keep the tool rest a bit high for scraping cuts to ensure a
dragging cut. This policy is particularly helpful for faceplate work,
especially inside cuts. A scraper must be used with a very light touch
in face grain. If too much pressure is applied, you will suddenly move
from a highly positive shear cut by the burr to a negative-angle plow
cut, which will remove the burr. When this happens, there is
considerable tearout, which usually requires shear cutting with a
pouge and/or extensive sanding to correct,

The drawing at right illustrates a couple of scraper shapes that |
have found useful But you don't have to buy a scraper. Almost any
piece of high-grade steel can be readily ground into one, especially
when only a one-time use is required. | have fashioned old
screwdrivers, files and pieces of car springs into improvised scrapers,
which have handled grooves, undercuts, small beads and odd shapes
very well,

For most of these sitvations, | make whatis called a form scraper. |
stiurt with a suitable piece of steel and grind it to a mirror image of the
desired form (such as a small bead). An old file makes a great scraper

il some care is exercised in how far it is extended beyond the tool rest,

Because it may be rather brittle, it can snap in two if flexed too much.
To prevent this, draw back the temper by placing the tile in a kitchen
oven at 450° F for an hour or so. Once the file cools back to room
temperature, it will be around Re55—and will have less of a tendency
to break if flexed.

To make a form scraper, start by drawing the desired shape full-
scale on a piece of paper. Then glue the drawing to the top of the
piece of steel the scraper will be made from. Next grind to the shape
of the drawing, A scraper needs about 15° to 20° of relief in the edge.
(Grinding of form tools is also covered in Chapter 3.) The process is
shown in the photos on p. 24

SCRAPERS

RIGHT-ANGLE SCRAPER

Paint is ground to 80°
Scraper is easily made
from old file and is
useful far
chuck-making.

About ¥ in. wide

DOME SCRAPER

Scrapers have 14°
to 20° clearance in
edge (70° fo 75°

inglusive grind),

About 1 in. wide
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Making a Form Scraper

I Dwvew the full-size shape on a
pleceof baper, then plue the
draitn g to the iop of the scraper ( in
this case the form scraper is being
maede from an old file )

2. Next, grind io the shape of the

draneing. A scraper needs aboit
157 to 207 of relief in the edge
b wark,

3 The finished scraper,




BOWL GOUGE
In furniture making, the bowl gouge is used exclusively for faceplate
work (such as tabletops and stool seats). The difference between the
bowl gouge and the spindle gouge is the shape of the flute. The bowl
gouge has a much deeper U-shaped flute, while the spindle gouge
has a shallow flute of constant radius. Depending on the
manufacturer, the flute could be U-shaped or in the shape of a
complex parabolic curve. This is another tool that is well worth
buying in HS5.

Bowl gouges may be ground in three basic ways (see drawings
below). Most furniture makers would do well to alter the typical
factory grind to the modified grind. Many bowl turners grind long

THREE WAYS TO GRIND A BOWL GOUGE

Modifving a typical factory grind resulls in a Grind is asymmelrical

more versatile and cafch-resistant grind.

Side bevels ground fo

35° inclusive.
(]

About 35" —.
on sides

= aboul 80" o 70"
I inclusive.
MODIFIED GRIND

This grind should be
reground fo modified-grind
dimansions above.

TYPICAL FACTORY GRIND

This grind is good for
expenenced holfow-vessel
furners buf shouwld be
avoided by beginners until
typical or modified grind is
mastered.

ADVANCED GRIND
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fingernails, which I call the advanced grind. This grind can offer a
more efficient turning and a better finish, The modified grind should
be mastered before moving on to the advanced grind, however.

BEADING-AND-PARTING TOOL AND BEDAN
The beading-and-parting tool is just a very narrow traditional wood-
turners chisel. It has a double bevel ground to about 427, but the end
is square, not skewed. The bedan is simply a narrow single-bevel
chisel ground to 30° (much the same as a carpenter’s chisel). Both
tools are offered in 4-in. and Yi-in. widths (see drawings below).
Some wirners, especially those in England, use both these tools for
rolling beads, but I feel gouges are much better for this purpose.
The best use for either tool is for sizing tenons. Since a bedan is
close to a normal carpenter's chisel, | have often successfully used
one of my bevel-edge chisels for this purpose.

BEADING-AND-PARTING TOOL AND BEDAN

I

Yein Win. Ya-in. Yein

405 g
30°

i i
! L

BEADING-AND- BEDAN
PARTING TOOL




POWER SANDER

The final tool is really not a turning tool in the strict sense, but it might
as well be. It is a power sander. The best sanding method for turning
I've found is a rubber sanding pad about 3 in. in diameter held in a
high-speed electric drill—the faster the drill, the berter. Try to find a
drill that turns about 1800 rpm or more. 1 use an old polishing motor
that I installed a three-jaw chuck on. For speed and convenience, |
like the Power Lock Pad system, which is made by Merit Abrasives.

The heart of the Power Lock Pad system is a 3-in. rubber pad
mounted on an arbor that's chucked in an electric drill, This pad
accepts Merit's abrasive discs, which all have a small plastic cluich
glued o the back, With this system it is possible 1o work from 60 1o
220 grit very quickly because each sanding disc simply snaps on and
off the rubber pad. What is more, unexpended pads can be reused.
They are not sold at every hardware store but are stocked by many
specialty woodworking and wood-turning mail-order catalogs.

There are other systems on the market that use hook-and-loop
fabric to hold the sanding pads to the rubber disc, but in my opinion
these do not work nearly as well. The hook cloth is glued to the
rubber pad, and the heat sanding generates usually does the adhesive
in. There are also other clutch systems, but again 1 have not found
these 1o be anywhere nearly as good as Merit's.

While power sanding is not of much use For details, it sure cleans
up cylinders and tapers in shortorder. It will gquickly remove ool
marks and slight imperfections. [ usually do a final sanding by hand
with the grain so that all marks run in the same direction.

A rubber sanding pad mounted in a
high-speed electric drill is perfect for
cleaning up cylinders and tapers,
gfuickly removing tool marks and

shipht imperfections,
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Sharpening

One of the most important steps to becoming proficient at wood
turning is learning how to sharpen lathe tools. In my experience as a
teacher, I've discovered that the main reason why people get
frustrated with turning is they neverstart with a sharp tool. But once |
place a correctly sharpened tool in the hands of a student, they take to
the lathe like ducks to water.

By sharp, I mean really sharp—sharp enough to shave hair off your
arm. But there’s more to a turning tool than sharpness, I've had
numerous students bring tools thatshaved hair but did not turn wood
for sour apples. The tool must also be shaped correctly and have the
correct grind angles on the bevels. This can be quite a challenge,
especially for a turner just starting out, because most turning tools are
not delivered sharp nor with the correct grind angles, Most are not
even the right shape.

Forthis reason, I've included drawings of each turning tool in
Chapter 2. You can compare your tool to the appropriate drawing
to see whether or not you have the correct grind angles, In this
chapter, I'll show you how o use some basic tools and simple
techniques to bring your turning tools quickly to their
correct profiles
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Sharpening of lathe tools can be divided into three distinct
operations: heavy grinding, light grinding and honing. Heavy
grinding is necessary only when you need to establish the correct
shape and bevel angle. After the correct shape is obtained, only light
grinding is necessary to maintain the tool. Honing brings the ground
edge really sharp.

One final thoughtbefore we jump into the sharpening process,
Sharpening, like turning, is a personal thing. The methods [ describe
here work well for me and are based on yvears of turning experience.
You may have a different view or have discovered a way that works
best for you. I'd encourage you to experiment with ditferent jigs and
techniques. Don't fall into the “this is the only way to sharpen” trap.

The Grinder

Establishing the correct shape and bevel angle, as well as day-to-day
grinding of an edge to maintain the tool, are best done with an
ordinary bench grinder. Bench grinders for home up through light
industrial use come in 6-, 7-, 8- and 10-in. sizes. The smaller three sizes
generally use a 3,450-rpm motor, while the larger uses a 1,725-rpm
motor. Although vou might think the larger machine grinds cooler
because of the slower speed, there is really not much difference. A
6-in. grinding wheel at 3,450 rpm has a surface speed of 5,416 ft. per

et o s -*.'... =

The grinder on the left isan ecomomy grinder, which allows grinding only at 90°. The grinder on the vighthasan
articulated rest to allow grinding at any angle. It also has metalframed safety shields,
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minute, while a 10-in. wheel running at 1,725 rpm goes 4,516 it per
minute. Baldor sells a 6-in. grinder with a 1.725-rpm motor that gives a
surface speed of 2,710 ft. per minute. While many tout the virtues of
low-speed grinding, I've found there's actually a loss of efficiency at
surface speeds much below 4,000 fi. per minute. There is, however, a
gain in control because things happen slower. For this reason,
beginners may feel more comfortable with this machine. Much more
important than the speed of the grinder are other features, such as
rests, safety shields, guards, lighting and wheels.

GRINDING RESTS

The grinding rest is a most important detail because itis really a jig
that allows you to start grinding at the correct angle. Most grinders
have a rest that is woefully inadequate for sharpening lathe tools, An
economy grinder tends o have a one-piece cast-iron or aluminum
rest, which must be modified to be of use to a wood turner, If you
own an economy grinder with a one-piece cast rest, you can fasten a
wedge of wood to the fixed rest with double-sided tape or sheet-
metal screws to make it better-suited for lathe tools (top photo, right),
This takes a bit of finagling to get the right angle, and you'll have to
readjust it as the wheel wears. A better solution is to buy an auxiliary
rest 1o replace the original (bottom photo, right). An auxiliary rest
allows you to change angles quickly and easily and provides a larger
support surface for the tool

SAFETY SHIELDS

In the past, safety shields on any grinder were metal frames with
tempered safety glass in them. Sadly, most grinders today are supplied
with plastic viewing shields. The fact that the mounting arm can be
screwed directly o the plastic, negating the need for a metal frame,
reduces manufacturing cost. Ifyour grinder has a plastic shieldin a
frame, consider replacing it with a glass-plastic-glass sandwich. If
done correctly, the two layers of tempered satety glass, with a sheet of
plastic in berween, make shattering near impossible but give a
scratch-resistant surface. If you must make do with plastic, a squirt of
antistatic spray from a computer shop helps reduce buildup on the
shield and offers you a better view of the sharpening operation.

GUARDS AND LIGHTING

Any grinder should provide a guard that encloses the wheel except at
the area just above the rest. An open, unguarded wheel is unsafe and
should be avoided. Most grinders have a sliding shield called a spark
arrester at the top edge of the guard. In addition to greatly reducing
the sparks that could land on your handsduring grinding, the spark
arrester helps contain shrapnel inside the guards in case the wheel
disintegrates. For best results, position the spark arrester within Y in.

A one piece casit rest is easify
modified so that it can be used with
turning tools. Simfly attach a wed pe
of wood to the rest with double-sided

tape or sheet-metal sorews

An auxitiary rest is easily adjustable

o amy angle end prrovides a larger
support surface for the tool,

sharpening L3 |
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of the wheel. The tool rest should also be kept as close as possible—at
least Vi in.—to the surface of the wheel at all times. Obviously, safety
glasses are a must around any grinding equipment, If your regular
glasses are not true safety types, with side shields, use goggles over
them or a face shield.

Good lighting at a grinder is a must. While industrial grinders often
have lighting built into the safety-shield fruimes, economy grinders
leave lighting to the user. A simple gooseneck lamp works fine.

GRINDING WHEELS

A good practice witha new wheel, whether it is a replacement or that
which came with a new grinder, is to tap it lightly with a malletto see
how it rings. As with a baseball bat, the wheel will not ring true if itis
cracked. Once mounted in the grinder, stand to one side, start the
machine and leave the room for a few minutes, If there is a defectin
the wheel, it will usually disintegrate at, or shortly after, startup.
(Mever start the grinder without all guards securely in place.)

Most grinders are delivered with silicon-carbide wheels. Such
general-purpose wheels are good for grinding anything from steel to
glass, or even bathroom tiles. But they grind too hot for tool steel. A
better choice for tool grinding is an aluminum-oxide wheel. The
aluminum-oxide wheel has a bonding medium that is sotter than that
of the stock silicon-carbide wheel. It's important for the wheel to have
the right amount of friability, which means “o crumble.” Why do the
wheels have to crumble? Because they are self-sharpening and self-
cleaning. Old, worn particles break off, which in turn brings up fresh,
sharp ones, Generally speaking, a wheel of medium friability is about
right for general woodworking-tool grinding. [t would also be my
choice for sharpening carbon-steel tools, such as plane irons and
bench chisels. Harder wheels are more aggressive and are better for
initial shaping of high-speed steel (HSS) tools. Aluminum-oxide
wheels can be found through mail-order woodworker catalogs.

A common mistake is to use a wheel with too fine a grit. A good
roughing wheel is 46 to 60 grit, while the finishing wheel should be
80 to 120 grit. For dry grinding, never use finer than 150 grit. Bear in
mind that the grit of powdered abrasives is not as coarse as hand
sandpaper, which is what we generally judge abrasive grit by,
because each abrasive particle penetrates less when moving at speed.

Dressing the wheels

A new wheel is about as round as a freshly mounted turning billet. It is
impossible to grind well on such a wheel because the work will just
hop up and down. Therefore, some means of truing your grinding
wheel is as important as the grinder itself. The process of truing is
referred to as dressing, [t consists of making the wheel concentric
with the grinding machine's arbor, squaring the face of the wheel (90°
to the sides of the wheel), giving the wheel the texture desired and
bringing up sharp new particles when necessary.



Several methods of dressing are available, The best method I've
found to get a wheel true is to use a diamond dresser, preferably in
combination with some sort of jig to ensure that the wheel is dressed
round with square edges (see photo below ). A diamond dresser is
simply an industrial diamond brazed into the end of a piece of cold
rolled steel. Setting the shank on the grinding rest and sliding the
diamond tip laterally across the grinding wheel will round the wheel.
The diamond dresser is optimally presented at a 5° negative
(downbhill) angle o the face of the wheel in a scraping cutand with a
fairly light touch. (The Oneway dressing jig does this automatically.)
Without a jig, you can tilt the table a bit downhill and use it to support
the dresser, but it's difficult to slide it uniformly across the rest to
create a surface that's 907 1o the sides of the wheel,

Buying a diamond dresser is just like buying a diamond ring for a
friend in that the size dictates the price. But don't worry—industrial
diamonds are cheap compared to their gem-quality cousins. A good
diamond dresser will cost between $15 and $60. Bigger dressers,
called clusters, contain more than one diamond and cost around $60,
Diamond dressers are available from mail-order catalogs and
industrial tool suppliers,

The Oneway dressing fig presents the dicmond dresser to the wheel al the
correct 5° nepative (doumitill ) angle and ensires that the wheel {5 dressed

friie o s axis

Sharpening

33



An alternate way to dress a wheel is to use a star-wheel dresser,
which is available at any hardware store. A star-wheel dresser follows
the contour of a wheel, so it does not really make it round—only a
diamond dresser can do that. However, the star-wheel dresser gives
the wheel a much rougher texture than a diamond dresser, so it's
greatfordressing your coarse wheel (after it is made round with a
diamond dresser) in preparation for initial shaping of new tools. A
grinding wheel that has been dressed with a star wheel is much more
aggressive than one dressed with a diamond and really removes
metal Fast with minimum heat. More than about two dressings with a
star wheel will make the wheel out of round, and the diamond dresser
will have to be brought into play again. My least favorite type of
dresser is a silicon carbide stick. It is only marginally harder than the
wheel and will leave a glazed surface that tends to grind hot,

As you grindd, be aware that only about 10% of the surface abrasives
are doing the work and quickly become dull. The area between them
fills up with metal, at which time they effectively lose their clearance.
When you can see steel in the surface of the wheel, when the surface
looks glazed, or when the wheel has grooves wornin it it needs to be
dressed again,

QUENCHING

Quenching is the act of cooling a hot ool in water after it has been
sharpened on the grinder. Quenching should not be done with HSS
tools, however, because the rapid cooling will cause hairline cracks in
the cutting edge. HSS tools can be brought to very high temperatures
without drawing the temper, but just let them air-cool after grinding.
Carbon-steel tools are another matter.

Carbon-steel tools should never be much above the boiling point
of water because they will begin to lose their temper (hardness). For
grinding carbon-steel tools, a good-size quenching b should be
located right next to the grinder. 1 use a metal tub because a hot tool
can burn through the bottom of a plastic container.

Sharpening Gouges and Skews

Grinding is more a matter of practice than anything else. As
mentioned earlier, a jig can greatly simplify the learing curve (for
more on sharpening jigs, see Appendix B). | would call myself an
accomplished ool grinder, and | cannot grind a spindle or a bowl
gouge freehand as well as | can with a jig. 5o 1always use a jig to
sharpen gouges, and they can be touched up once or twice with



stones or a buffing wheel between grindings. The use of a jig
gives me the comfort of knowing that the ool will always retiin
the correct profile.

If a sharpening jig is out of your economic range, or if you're just
not into jigs, then you can try sharpening frechand. If you are going 1o
treehand a tool, set whatever tool rest vou decide to use to the
appropriate angle, turn on the grinder, set the tool on the rest, slide it
forward into the wheel and immediately start moving it laterally, This
is easy for roughing-out gouges, but for other tools, ir's more difficult,

SPINDLE GOUGES

The spindle gouge is more difficult to grind than most turning tools
because it has a convex curved edge. Start with the gouge 90° to the
grinder, touching the nose to the very center of the wheel at a 30°
angle. To grind the right side of the bevel, roll the tool to the right
while simultaneously swinging the handle to the right and pushing
the tool forward and to the left (see photos below ), Finish with the
tool rolled over to the right, with the bevel to the left of and higher on
the wheel than where you started. Then go back o the center of the
tool and grind the left side. Now the tool is ready for honing (for more
on honing, see pp. 37-41),

When sharpening a spindle govge freehand, touch the As yau swing the tool, strmiltaneousty tip its handle

nose of the tool o the wheel (with the table sei to 307 Jand  wpward and rotate the handle sightly, The rotation is
immediately start swingig the tool either o the riphi or clockuwise if swinging to the ripht and counterclockwise if
theleft In this case the author is swinging to the right, swinging to the lefi. Repeat (n mirvor image for the other

half of the tool



Bowl! powges are sharpened the
oppsite of spindle pouges. Start by
fvinng the ool flear o the rest fsel o
apfraximately 45° ) and touch the
Mank o the wheel

Neat, swing the handle towerd
center while simultaneosly raising
ard hisiing if, Repeal in mirror
image for the ather half of the tool,

The shape of the fingernail grind on a spindle gouge is a matter of
personal preference, 1 like to use a long, tapered grind (whatl call a
“high-society” grind), but other turmers prefer a blunt, “working
man's” fingernail profile.

BOWL GOUGES

A bowl gouge generally has an asymmetrical grind, that is the nose
has a different angle of grind from the Aanks. A good general-purpose
grind is shown on p. 25, with either side of the flute ground to about
35% and the nose ground to about 60° to 75°. For inside turning of
deep vessels with small openings, the nose angle can be increased
anywhere up to 90° as necessary. For flat, open shapes, like mbletops
and stool seats, [ use a smaller grind—45” on the nose and side bevels.
Many bow| turners like to grind the side bevels far back on the shank
of the tool, as shown in the advanced grind in the drawing on p. 25.
While this has advantages for bowl turners, | don't feel ithas any
advantage in furniture work.

Toachieve the general-purpose grind shown on p. 25, lay the tool
flat on the rest (make sure the rest is set to approximately 45%) and
touch the flank to the wheel. Next, swing the handle toward the
center while simultanecusly raising and twisting it (see photos, left),
Repeat in mirror image for the ather halfl of the bowl gouge.

Because it is difficult to raise a tool of f of a flat table in the above
described manner, many turners like to fabricate a rest for grinding
gouges that emulates the tool rest on their lathe. There is wisdom in
this idea because the movements in freehand sharpening of gouges
are somewhat the same movements of actual turning. For the
experienced grinder, this is the best rest for freehand sharpening of
gouges, but you will have to learn to judge whether or not the bevel
angle is correct.

SKEWS
Sooner or later you will hit a chuck with yvour skew or drop it point-
first onto a concrete floor, which will necessitate a trip to the grinder.
Grinding a skew presents some real problems. Most traditional skews
are delivered from the factory with about a 42° angle of grind and flat
bevels. All that is required to use such a tool is to hone it on a
whetstone and ease the corners of the shank a bit on the grinder. As
delivered, it will have very sharp corners on the shank, which dig into
the tool rest. Not only will this harm the rest, but it also impedes
smooth technique, By easing the corners of the shank lightly and then
buffing them, the tool will slide and roll better on the rest. [t will also
be more pleasant o hold.

If you decide to try one of the new oval skews, they are delivered
with an angle of grind that's too acute (26°), albeit flat. 1 have found
that this grind is rather carchy, and you'll do better if the bevels are



reground to a standard 42° inclusive angle. Itis a simple matter to
grind a flat bevel of the correct angle on any bench grinder, but the
method of work will bring a cry of foul from the grinder safety
people. This is because grinding a tHat bevel requires grinding on the
side of the wheel, If you grind on the edge of the wheel, you'll end up
with a hollow grind that's not flat. All modern grinding manuals say to
grind only on the periphery of the wheel. But an occasional grinding
on the side of the wheel is OK if vou only put light side pressure ona
Vz-in. or thicker wheel (the thicker, the better), Never excessively
dress the side of a wheel. T usually lightly dress the sides of a wheel
with a diamond dresser to true it up when 1 first mount it, then only
dress once or twice maore with a diamond during the life of the wheel.

Set the rest so that it is level (on an axis of the wheel) and use this as
a place to support the shank of the tool. You will have to “guess-
timate” the correct angle. As an aid, lay outa 42° angle on a piece of
cardboard, cut it out and use itforcomparison. When grinding on the
side of the wheel, there is a tendency for the top half of the tool to be
ground more than the bottom. To compensate for this, put additional
pressure on the bottom half with your thumb, as shown in the top
photo at right. Alternate from one bevel to the other until you form an
edge and have a continuous flat.

Honing

Tool steel has a natural tendency to form burrs when ground toan
edge. Such a “wire” or “feather” edge rolls over during use, effectively
forming a radius at the edge that cuts inefficiently, Honing leaves a
polished (or near-polished) edge free of feather. There are two
methods by which I hone lathe tools—buffing and whetstones.

BUFFING

I buff whenever possible because I've found it to be the fastest, most
effective method. Buffing is the technique of using cloth or felt
wheels, revolving at high speed and charged with abrasive
compound, to improve the surface finish of metal. Many people make
a buffer by simply mounting a cloth wheel in a bench grinder. But 1 do
not feel a bench grinder makes a good buffer because it goes too fast,
and the tool restand the safety shield get in the way,

Several companies manufacture inexpensive jack shafts that are
suitable for building a buffer. The shafts have a Y-in. arbor that fits
readily available 6-in. diameter cloth wheels and are best powered by
a Ya-hp or ¥s-hp 1,725-rpm motor (see bottom photo, right). Often a
used motor can be found for a nominal price,

When prinding a flat bevel fora
skew on theside ofthe wheel the top
half of the tool tends to be growmd
wiore than the boattont. To
compensate, pul additional pressure
om the Botiom Balf with your thumb

An tnexpensive jack shaft mounted
tvr @ motar makes a simple buffer
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Mounting a buffing arborin the
fathe makes an ingxpensive buffer

Buffing wheels are categorized according to how the layers of
cloth that form the wheel are sewn together. They are either spiral-
sewn or cushion-sewn. As the name implies, spiral-sewn wheels are
stitched in a spiral, starting at the center. Cushion-sewn wheels are
stitched in concentric rings, which makes this type of wheel softer
and fluffier. Spiral-sewn wheels are better for coarser compounds,
where aggressive polishing action is desired, while the cushion
wheels are better for final polishing, where gentle polishing action
and a mirror finish is the goal.

Another way to make a small buffer is to mount a buffing wheel in
the lathe itself (see photo at left). Also, small arbors with a Yi-in. or
%-in. shank are sold for mounting a 4-in. buffing wheel in an electric
drill. You can even mount the arbor in a drill chuck in the headstock
spindle of your lathe to create an inexpensive (less than $20 including
the compound) and effective buffer (For more on drill chucks, see
Appendix A). In the long run you may want to build a buffer o
eliminate the hassle of removing the work in progress every time you
need 1w hone a tool,

Buffing compounds

Buffing compounds are available in wax or grease and abrasive
mixtures. Sold in stick form, a bulfing compound is applied to the
buffing wheel 1o “load” it with abrasives, Compounds are proprietary
in formulation and are designed for use with a specific metal,
although sometimes a compound will do several jobs. For instance,
stainless-steel compound is good for final buffing of steel or stainless
steel and works equally well on brass, For buffing lathe tools, [ have
found that a combination of two Dico compounds—ES Emery and
SCR Stinless—work well. Dico compounds and buffing wheels are
sold in many hardware stores. ES Emery is a fairly appressive
compound that will even remove rust from tools, It is great for initial
buffing to remove grind marks. SCR Stainless is a perfect final
compound to bring the surface to a high polish. It is also good for
touching up a slightly dull wol berween grindings. 1 keep a spiral-
sewn wheel charged with ES emery on the lefi side of my buffing
arbor and a cushion-sewn wheel charged with SCR Stainless on the
right side, After grinding [ fightly buff on the left wheel, then move to
the right for final finishing.

Buffing technique

While in grinding you always grind into the edge, with buffing you
must always buff off of the edge. This is the major safety
consideration—buffing into the edge could cause a kickback and
send you to the emergency room, You must also position the surface
yvou wish to buff tangentially to the wheel. Allernate between the
bevel and the back (or Aute) until all feather is removed and a polish
is created at the cutting edge. Most people make the mistake of



Buffing with the tool strai ght trito
the wheel will round over the edpe.

Alwetys bl tampentially to the
wheel, Alternate between the bepel
and the back for fTute ) until all

Seather is removed and the cutting
adge is polished,

sticking the tool straight into the wheel, which is counterproductive
{see top photo, above), The goal is to end up with a flat or slightly
concave bevel leading 10 an edge that is free of feather. Buffing
tangentially 1o the wheel accomplishes this (see bottom photo,
above), The important thing to remember here it to use light
pressure Heavy buffing will round over the edge, requiring a return
1o the grinder,

WHETSTONES

I only resort o whetstones when absolutely necessary. The one
exception to thisis the skew chisel, which I always hone on
whetstones. In fact, stones are the only way | sharpen a skew, unless |
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While honting a skew, place your
hards ax close fo the bevel as you
celn get them
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The author pses an assortment of specialty whetstones, called slips, forhoning.

nick the edge on a chuck or drop it on a concrete floor. This is
because the skew is the one tool that works best with an absolutely
flat bevel and a keen edge.

Whetstones are lubricated with oil or water to prevent metal
particles from building up into the pores of the stone. For honing
lathe tools, very fine-grit polishing stones are necessary, While 1
sharpen my skew chisel on the same stones that [ use for plane irons
and bench chisels, I have a collection of odd-shaped stones for the
rest of my turning tools, These include small, tapered stones called
slips and a variety of stones in triangular, round and knife-edge
designs. The latter are often sold in catalogs as “files” (but they are
really stones).

The trick of using a flar stone to sharpen a skew chisel is o keep
the bevel absolutely flat on the stone. Again, a honing jig can be of
great help here, Most of the jigs that are used for honing plane blades
and bench chisels can be adapred for honing a skew. The advantage
to a jig is that you will obtain a really flat bevel and a perfect edge.

If you do not have a jig, you will have to sharpen frechand, The
trick here is to place the tool down on the heel of the bevel and rock
forward until you feel the bevel go flat on the stone. Now, by locking
your wrists and stroking in either a circular or back-and-forth motion,
it is possible to maintain a flat, consistent angle. The proper place for
your hands is as close to the bevel as you can get them, as shown in
the photo at left.



REMOVING A BURR
FROM A GOUGE

Bevel Slone

back and forth fo remove burr on
To shavpen most tools, it i usually easiest to hold the tool in one hand and the ingide of gouge.

stone in the ather View the operation from the side so that you can see
whether the stone is contacting ai the edge and the heel

When sharpening a skew, start with a sufficiently coarse stone o
remove enough metal to establish a new bevel along the entire
cutting edge. {Use the same rules as if you were sharpening a chisel or
plane iron.) Stop every so oftenand feel if you have rolled a burr
along the back of the edge, The burr will be less or more pronounced,
depending on the grit of the stone. Now work up to the next grade of
stone and keep progressing until there is no feather edge and a polish
is obtained,

For any of the other tools, it is usually easiest to hold the tool in one
hand and the stone in the other, By looking sideways at the process,
you can see if you have placed the stone flat on the bevel, contacting
at the edge and the heel (see photo above). [ often find it easier to
brace the shank of the tool against the headstock or tailstock of the
lathe This gives me both leverage and steadiness. For the inside of
gouges, it is just a matter of finding a stone with a radius as close to the
flute radius as possible and placing it Har-side down in the flute. Now
remove the burr and polish the edge with a rapid back-and-forth
motion (see drawing above). | use plenty of water or oil, as required,
during the entire process. Honing is much easier with hollow-ground
edges because the stone will touch a the very edge and the heel of
the bevel, It takes very little time to bring up a polished edge. You can
usually hone several times before having 1o go back to the grinder,

Sharpening

Gouge

Hald gouge steady and move stane
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Sharpening Scrapers

There are times in turning when a scraper is called for. The term
scraper refers o a whole class of tools that are purposely sharpened
to a burr and used at a downhill slant. The term scrape is misleading,
however, because in reality we are taking a highly positive shear cut
The ool works exactly the same as a common cabinet scraper, and it
is the burr that does the cutting. The short length of the burr
effectively limits the depth of cut per revolution of the work, making it
a safe, predictable tool (For more on using a scraper, see p. 23).

There are two ways to create a burr on a scraper: by grinding and
burnishing (to learn how to make a form scraper, see p. 24). Grinding
a scraper is simple. Set the tool rest on the grinder so that the bevel
will be ground to about a 75° inclusive angle (many turners refer to
this as 15° of clearance in the edge). Place the tool flat on the rest and
push it into the wheel. Keeping firm pressure, swing the tool to either
side to achieve the desired shape. You do not need to grind the tool
upside down to achieve the burr. It forms just as well grinding right-
side up, and you can see what is happening, While a ground burr
works quite well, a better burr can be formed through burnishing,

Sharpening a scraper with a burnisher will only work if the tool is
soft enough—it needs to be around Re50 to Re55 (Rockwell C scale),
Normal turning tools (scrapers included) are in the range of Re58 o
Re62. In fact, | know of no commercially available scraper soft
enough o burnish with conventional methods, but it is possible o

A seraper can be made from most
any piece of steel a screwdriver, a
cement nail an Allen wrench or an
oldpiece of spring steel,




make a scraper from a softer piece of metal and burnish it very
successfully, (A burnisher is no more than a round or oval bar of
very hard, polished steel) Or you can draw the temper back in an
old file. Grind the file to the desired shape and bring the area adjacent
to the cutting edge to a good polish with a buffer. Carefully and
evenly heat the file with a propane torch until the polished area turns
a bright-blue color. Keep the torch moving all the time, and don’t
apply too much heat at the cutting edge. Apply more heat behind
the edge so that the heat tlows out to the edge. When the tip area is
brightblue, quench in water. You have now drawn the temper back
to about Re50.

The burnishing process changes the crystalline structure of the
steel at the cutting edge, increasing the Rockwell hardness in this
area—a process called work hardening. It is not possible to burnish
multiple times without first filing or grinding away this work-
hardened area After filing or grinding the bevel, a whetstone is
employed to bring the bevel and the back (top surface) of the tool
to a goad tinish. It need not be a polish, just a good finish. The
burnisher is rubbed along the bevel edge with considerable force.

A burr is rolled by slanting the burnisher toward the back of the tool.
To get sufficient leverage, the tool must be clamped in a bench vise,
and considerable body weight must be placed on the burnisher.
Waxing the burnisher helps reduce friction, allowing the burnisher
to slide over the metal edge easier.

Veritas Tools offers a burnishing fixture that will roll & burr even on
HSS tools (see photo below). It employs a carbide cone fixed in an
aluminum base, which screws to a work surface. A fulcrum pin that
can be located in two positions allows levering the cutting edge of
any tool against the carbide cone to roll the burr.

Veritas makes a burnishing fixiure
that will roll a burr even on HSS
scrapers. Place the tool in the fixture,
with the cutting ed pe doum, and
lever the cutting edpe against the
Sulerum pin emd the carbide cone fo
roll the bure
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Spindle-Turning
Basics

Spindles constitute the vast majority of furniture-turning work. That is
not to say that faceplate work is not important in furniture making
also, It's just that most of the work is done between centers, Because
of this, it's important that you take the time to learn basic spindle-
turning technigues. With practice, you canturn spindles quickly and
efficiently, with one part looking like the previous,

The tirst step in turning any spindle is o prepare the stock. Your
primary consideration here is the major diameter—the thickest part of
the spindle. This major diameter is often repeated several times in the
turping. With this in mind, you should start with a billet that is at least
Visin, larger than the major diameter of the turning. In the case of a
table leg, a portion of the rning is designed to be left square, and
this dictates the size of the billet. In all Furniture work, exact centering
of billets is paramount. I've found that a steel ruler is an effective way
to find center. The intersection of two lines connecting the corners is
the place to mark, square or not. [ always center-punch the
intersection lightly because it makes chucking easier. There are a
number of jigs (the simplest of which is a center finder that attaches 1o
better combination squares, such as those made by Starrett) on the
market to find centers quickly. But one end or the other of a billet is
often not quite square, which will throw any jig of f. Fortunately, this
slight amount of unsquareness in no way affects the final turning.
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With the centers marked on the billet, it can be chucked in the lathe
and brought round with a roughing-out gouge. With a bit of practice,
you can develop a feel for round since the cutting ofthe tool smooths
as the cut becomes continuous rather than interrupted. A trick for
checking for round without shutting of f the lathe is to touch the
spinning work lightly with the bottom side of the tool. 1f the work is
not round, you'll hear a click-click-click sound. But the way I prefer to
check is 1o cradle the spinning billet Zightly in the palm of my hand w
feel whether the billet is round or not After the billet is just round, cut
a bit sideways with the roughing-out gouge in a light planing cut, or
bring a 1-in. or wider skew into play. The result is a smooth, consistent
major diameter.

Shear Cutting and Scraping

Shear cutting leaves a smooth surface with crisp definition in need of
little sanding (see drawing below) A correctly sharpened roughing-
out gouge is the simplest turning ool to shear-cut with (see left
photo, facing page). Simply present the tool to the work at too high an
angle to cut, then raise the handle until the tool starts to cut. You now
have the bevel rubbing on the work, with the highest-angle shear cut
the grind of the tool will allow: Slide the tool sidewise on the tool rest
for roughing out and angle it to the left or right for final turning of
cylinders and tapers before moving on to other tools. Shear cutting

SHEAR CUTTING WITH A GOUGE

Cur rakes place

along line. ————_ Shear cutting fs
accomplishaed any
rime a beval edge

Waorkpiece — is presented in an

uptill fashion,

Spindle gouge

cutting 90° 1o axis
of work, with bevel
rubbing

Tool rest



Present the roughing-oul gouge o
the work at too high an anple o cut,
thenraise the handle vntil the tool
starts to cud, With the bevel rubbing
on the work, slide the rool stdeways
on the rest for rovghing owud, and

Shear custing with .I'.F.lg-',l;fmuf.l'fﬂgurf'mﬂ
uses the same technique as with the
roughing-out gouge. Cul in the
center of the fingernail with the
beved rubbing and stide the tool
sicletvat s on the rest

angle it to the left orvight for final
turning of cylinders and lapers

with the spindle gouge uses the same technigue as the roughing-out
gouge (see middle photo, above). But where the spindle gouge really
excels is in rolling coves and beads, which is explained on pp. 48-51

1 use the shear-cutting technique with most other tools as well, not
just the roughing-out and spindle gouges. One of the toughest tools 1o
master is the skew. But if used properly, the results are Fastand
magnificent—the tool can even be fun. Place the corner of the shank
on the tool rest, and place the heel of the bevel on the work, as shown
in the right photo above. Tip the ool downward onto the bevel unril it
just starts to cut. Normal cutting should take place near the heel of the
skew, as shown in the drawing on p. 48. As you approach a shoulder,
slide the tool forward on the rest so that cutting takes place on the
very heel. Cutting in the proximity of the toe will usually result in a
-ateh, which will damage the piece.

To make a shear cut with the skew,
Place the corner of the shank on the
tod rest, amd place the heel of the
bepel on the wark. Tip the tool

downtrard omto the bevel until it
Juist steerts o cuf
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When shear cutting with the cutoff

taol, place theedpe af the tool an the
restand present it af ton high an
emple to cut, Then stowly raise the
frandle until the tool hegins the cut,

HOW A SKEW CUTS

Direction of cut When approaching shouwlder, slide tool
forward so that culting lakes place

Workpiaca adjacent to hasy.

Tool rast

Cutting normally lakes
place near heel of
SHEW,

Tool contacis rast
on this corner.

When shear cutting with the cutoff tool, place the edge of the tool
on the rest and present it at too high an angle to cut. Then slowly raise
the handle of the tool until it cuts (see photo at left). If you're cutting
large diameters, the friction of the tool on the sides of the kerf can
become a problem. As the work is about to be parted off, cradle the
cutoff portion loosely in your hand and grab it as it falls away. Liry 1o
plan cutolfs near the headstock end on larger furniture parts because
the driving force to the part is removed by the cutoff.

Cutting Coves and Beads

[ use a shear cutto shape coves and beads, too. Most spindle-turning
shapes encompass the turning of either the cove or the bead, and
mastering these rwo shapes will allow you to tirn just about anything.
A good starting place is the cove, which is best cut with the gouge. It is
necessary to obey the law of perpendiculars during the cutting of any
coves or beads, as shown in the top drawing on the facing page.

The idea is to start at the top edges of the cove and take a series of
scooping cuts, always ending at the exactbottom. To obey the law of
perpendiculars, the gouge must be rolled as the cut progresses. It
starts almost on its side and ends up at the bottom dead level. Most
beginners try to lock the handle into their side and simply roll the tool
to scoop out the bead, which always results in a catch, When cutting a



compound shape, you cannot simply roll the tool because you must THE LAW OF

keep the bevel rubbing. That's why, in addition to rolling, the tool PERPENDICULARS

must be angled left or right and slid slightly forward to keep the bevel

rubbing. The drawing below shows this more clearly. Note the PE""F'E;”“TW"‘:;: g;?;? dm!:l”""dm

amount of handle movement required. perp££enm'aujar e s
The most common mistakes in cutting a cove are failure to roll the of werk.

gouge sufficiently at the start (it should almost be on its side) and
failure to angle the tool left or right sufficiently to have the bevel
rubbing at the start of the cut You need o compensate like this
because the diameter is getting smaller, and the tangent point 1o the
surface is moving away from the wol rest.

CUITING A COVE WITH A GOUGE _

1. Start with spindle gouge 2. Move gouge in scooping action
almost on ifs side while simuitaneousiy raliing it left and

rmoving it forward shghtly

3. Finish af bottom of cove 4. Repeal procedure
wilthy gouge horizonial. from oppesile side.
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Another common mistake is to try and cut a cove with too large a
gouge. To provide sufficient cutting clearance, the cove must be
widerthan the gouge. Therefore, a range of spindle gouges for cutting
different-size coves is useful. I try to use a gouge that is about three-
fourths the size of the cove 1 plan to cut,

The bead requires almost the opposite actions of the cove. The
difference is thatit may be cut with either the gouge or a chisel (skew,
bedan or beading-and-parting tool). Although it is fun to cut beads
with the skew, the gouge is much better suited to the purpose. While
the process is straightforward and simple with the gouge, it requires a
precise sense of being flat on the bevel with any of the chisels,

The first task in cutting a bead is laying it out. Just draw two
pencil lines to mark the width of the bead. Then proceed to cut it
directly into the surface of a cylinder. At first you may find it easier
to use the toe of a skew chisel to define the limits of the bead. 1 even
encourage students to cut away on either side to leave a raised
square ridge, properly called a rondel. You may now cut your bead
without the worry of the bottom edge of the gouge catching on the
adjoining surfaces.

Whether you are starting with a rondel or cutting directly intothe
surface of a cylinder, start in the middle of the bead in a shear cut (see
drawing, facing page). Then angle the tool left, slide it back slightly on
the tool rest and roll it in the direction of the cut. Raise the handle as
the cut progresses, and you should end up with the tool aimed at the
center of the work. (The tool axis is now aligned with a radius of the
work.) Push forward until you reach the bottom of the bead while
simultaneously bringing the handle around to create the curve of the
bead and keep the bevel rubbing I realize this sounds complex, but
with a little practice, it will become second nature.

If you are cutting into the surface directly, you will have to reverse
the gouge and open up the area adjacent to the bead slightly. This
actually entails cutting half a bead from the other direction. Many
turners fail to lift the handle sufficiently and roll the tool exactly onits
side ar the final stage of the cut. They try to end the cut with the tool
rolled 457 and the handle raised only slightly. The result is a cawch by
the lower flank of the fingernail on the adjoining surfaces. Making
both halves of a bead symmetrical will come with practice. The nice
thing about using a gouge is that you can fine-tune a bead by
recutting it by halves. While this can also be done with a skew, it is
more difficult, and a catch is much more likely.

It's common for turners to use the toe of a skew to incise a small
groove—called a bevel—at each edge of the bead where it meets the
cylinder. On most furniture turnings, this entails only a light scribing
cut with the toe of a skew, while on larger architectural turnings a
definite groove is incised with intersecting cuts by the toe of a skew-
This simple technique deepens the bead and sets itoffas an
interesting accent.



CUTTING A BEAD

NORMAL VIEW (STANDING AT THE LATHE)

1. Start at top
center of bead angle left. culling
in shear cut dowrifill, center of work,

FRONT VIEW (AT TOOL-REST LEVEL )

)

1
e

%

MNote large up-and-down handle movernents not
apparent in normal view.,

Duplication

Another important aspect of turning for a furniture maker is
duplication, for how well the turned elements in a table or chair
match says a good deal about the craftsmanship of the entire piece.
Most people believe thatalike means to the nearest Yiow in. Well, we
are building furniture here, not watches. Wood movement from
changes in humidity in the order of %4 in. is not impossible. The goal is
to make each piece nearly alike, not exactly alike. Plus or minus Ys in.
is a good tolerance to work for in most furniture-turning situations.
This means that no two pieces can vary from each other more than

Y in. total. While one would think that having the diameters match is
more important, having each element of the turning at the same
height from the floor (or same distance from one end) is actually a
more critical factor.

Spindle-Turning Basics
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A master part provides a tangible
reference for adfusting calipers and
dividers, and it serves as the visual
informani for turning further faris

T make a pattern stick, draw the

preavt frifl-size on a thin stripe of woodd
the same widh of the billet from
which yeu will tirn the peirt,
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MASTER PARTS AND PATTERN STICKS

Before you can duplicate a part, vou must be able to visualize it. A
master part or a pattern stick will help ensure that each element is
placed at an exact distance from one end of the turning. A master
part is the simplest and quickest method when a small number of
turnings is required. This is usually the case when making one or two

picces of furpiture.

Omee you have an acceptable master part, it becomes the basis of
all further parts. What I've found works best is to place this behind the
lathe as vou are turning. The master part then is available For adjusting
calipers and dividers to critical dimensions and distances, as well asa
visual reference 1o create the same shape, Transferring the elements
from the master part to the turning you are working on can be
handled in a variety of ways. If you are using a tool restthat is longer
than the turning, the easiest option is to put masking tape on the rest
and draw lines at the critical points. This makes putting the elements
in their proper place quick and easy. If the tool rest is shorter than the
turning and so has to be moved, then one must revert to rulers and
dividers, This is one of the few instances that [ like a tape measure, for
it can be hooked over the end of the master part or the actual turning
and leaves your other hand free for marking Dividers are great for
stepping offthe length of tenons and the width of coves and beads.
I've found it's best to measure with a tape o one edge of coves and
beads, then set their sizes with a set of dividers.

Master parts are fine for duplicating one or two parts, but a pattern
stick is my choice for long productions runs, especially if the partin
question is for a piece of furniture that you will be making
periodically (see photos below). To make a pattern stick, simply draw

Transfer the lines from the pattern Pull secamdary diameters from the
stick tor the rotided biflet. pattern stick using calipers



out the part in question full-size on a thin strip of wood. The wood
strip should be the same width as the billet from which you will turn
the part. The pattern stick then gives you all the information you need
toturn the part, from sawing the correct-size billets to getting each
element the correct size and in the correct place, While some workers
only draw half the spindle, I'like 1o draw the entire piece, which
makes setting calipers at critical dimensions casier, With a half
pattern, you have to measure, double the results and set the calipers
with @ ruler. Perpendiculars are drawn at critical dimensions, and
notches are cut or sawn where they intersect the edge of the strip.
This allows you to hold the pattern stick up to the spinning work and
transfer these critical points to the work by placing a pencil in the
notches. | like to set the pattern stick at a suitable viewing point
because it is also a visual reference, just as a master part is.

MATCHING DIAMETERS

The second most important Factor in duplication is to getall of the
diameters as close to each other as possible. As stated previously, plus
or minus Yiein is 4 good rule of thumb For most situations Obwiously,
a very small turning would require a much tighter tolerance on the
order of plus or minus Y52 in., or even Yain, while an 8-ft. column that
was 12 in. in diameter at the base could stand a lot more variance. Plus
orminus ¥ in. would probably not be noticed.

There are a number of aids that can be employed in sizing spindles.
The best of these are calipers (see photo, right). One can never have
enough calipers, so I'm always on the lookout for them at flea
markets. It is nice 1o have a pair for each diameter you plan 1o size.
The calipersare used in combination with a cutoff tool.

Use the tool in the usual way at the point you want to size with the
calipers. Asyvou approach the diameter, lightly touch the calipers
down in the kerf made by the tool. As the exact size is reached, the
calipers will drop over the spindle, and you know to stop cutting,
There is a natural tendency to force the calipers a bit, and they have
enough spring to pop over the spindle when it is still considerably
aversize. A light touch will ensure that they drop over, rather than pop
over, the spindle. The kert you have just created now acts as an
indicator as vou complete the turning. Simply turn down to this point
in the natural act of completing the spindle. By placing such
indicators at regular distances along a taper, it is possible 1o
reproduce the taper time and again. This is especially imporant with
tapers on larger legs or architectural work such as columns.,

The calipers should be used witha light touch, and a firm grip
should be kept on them at all times. If they bind in the kerf, they can
be thrown with considerable force. Forthis reason 1 keep my face to

Calipers canhelp vou determine an
exact diameter easily

Spindle-Turning Basics

53



the lefi of this operation, so the calipers will go by me if things go
awry. Tolessen the likelihood of binds, ivs important to use a cutoff
toaol that is at least one-and-a-half times wider than the calipers.

Arurner's gate is a device akin to calipers (see drawing below). Itis
meant 1o go on a wide cutoff tool or a bedan and allows consistent
sizing of a specific diameter. The tool is fussy 1o set because you
loosen set screws or knobs that hold it to the chisel and move it along
the shank. The gate must be removed each time the tool is sharpened,
and the entire setup repeated. Although the tool is started normally in
a shear cut, vou must allow the tool to ride down into a scrape cut for
the gate to work. 1 don't use these much, but they are useful if are
doing a large production run, where an exact size is needed. A
chairmaker who is constantly sizing tenons may find it useful, In this
instance the gate would best be mounted on a bedan so that the tenon
could be sized in one pass.

The method I prefer to size atenonis withan open-end wrench
(see photo, facing page). 1 keep an inexpensive set at the lathe just for
this purpose, There are two reason why I like to use them. First, they
match the incremental sizes of most tenons—there’s no adjustments
to make, Second, open-end wrenches are slightly oversize—that is, a

A TURNER'S GATE

Turners gate 3-in. bedan (or you can
use a culoff tool)



Ye-in, wrench is slightly larger (Y in) than Y2 in, so it will slip easily
over 4 nut or bolt. This extra clearance will produce 4 tenon that will
ensure a tight fit in a round mortise.

The final aid in duplication that 1 would like to mention is what 1
call seeing the big picture. Many wrners will concentrate on where
the tool is touching the work, and little else. As confidence is gained, it
is necessary to simultaneously view the outline of the spindle as well.
By looking tangentially at the top edge of the work, you will see its
shape clearly, just as if you were looking at a mechanical drawing of
that half of the spindle, For some people, throwing their eyes slightly
out of focus helps in this process. This is also pant of reading the
“ghost” That i, seeing the outline of the billet when it is not vet
square, The corners are hard to discern, but looking closely with the
proper lighting will allow you to see the ghost. Seeing the ghost is
paramount for turning from square to round at the terminus of the
pommel on table legs, turning cabriole legs orany time a portion of a
wrning must be left square.

An riJ.e,‘H—(—:?.:r.{ wrenchisa ronl H'Ir.i.r mﬂl:rtﬁ:.' esy o size 1erons,
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Part Two

TURNING
FURNITURE PARTS




Table Legs

Since a table leg is a common first turning project, it is a natural place
tostartour exploration of furniture parts. There are many styles of
turned table legs from which o choose, ranging from simple tapersto
those that are highly ornate. Most leg styles are turned between-
centers using a single set of center points to position the leg on the
lathe. This simple mode of spindle turning is called single-axis
turning, Other, more sculpted legs, such as cabriole, are created by
mounting off the original center points and turning on a new axis
(called multiple-axes turning). Since much of the technique is similar
for both methods, let's start with simple, single-axis turning.

As you're probably going to turn more than one leg, duplication is
easier when you start with carefully dimensioned stock. Each billet
should be straight, perfectly square and free of knots or defects. 1
generally cut an extra billet in case of a mishap (it also allows for
some experimentation during the turning).

After the billets are cut to size, the next step is to consider joinery.
If mortises are to be cut in the pommel (square portion) of the leg,
as inthe drawing on p. 58, ladd 1 in. to the length of the billet. This
extra inch helps prevent the pommel from splitting during mortising
and can be trimmed off before assembly. Mortising can be carried
out before or after turning, Many turners prefer to do it afterward
so that the time spent cutting the mortises isn't wasted if the wrning
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MORTISED TABLE LEGS

Wasta to be removed
after mortises are cufl,

58

. Mortises

Pommel

Turmed saction

ofleg

is unsuccessful. But as confidence is gained, you may want to cut
them before they're tumed—the square billet is easier to clamp and
hold for mortising.

Now you can lay out exact centers by drawing diagonals from the
corners and marking out the bottom of the pommel (if there is one).
You do not need o draw a line all the way around the billet to mark
the bottom of the pommel—ijust a dark line on one flat will do. Once
the lathe is started, you will be able to see the single line on one flat as
a continuous line around the billet. This is a result of a phenomenon
called persistence of vision, which makes motion pictures possible.

Turning Single-Axis Legs

If you're turning a round leg without a pommel, it's a simple matter of
turning the billet round andthen adding the details, But since most
legs require a pommel for joinery, you're faced with the challenge of
turning from square to round. To avoid splitting the corners of the
pommel, precise turning is necessary, It's not a difficult technique; it
just takes some practice to gain confidence.

Turning square to round can be accomplished with either a skew
chisel or a spindle gouge. I've found beginners have the best luck
using a skew. The trick is to use only the very toe of a well-sharpened
skew chisel and to present the tool with the toe down, the cutting
edge absolutely vertical, and the toe exactly on the centerline.
Because most spindle turning is carried out with the tool rest a bit
above the centerling, this generally puts the tool sloping downhill
a bit. Moderate (1,100 rpm) to high (1,700 rpm) speed helps ensure a
smooth cut.

CUTTING A SHOULDER

2in

Pommel First cut

Touch toe of skew lightly at
outermost digrmeter of ghost, then
make second cul that intersects
first. Continue cutting until desired

shape or diameter is reached. Skew chisal



When the lathe is running, 4 Faint pattern of the work is created by
the corners of the spinning billet. This pattern is called the ghost.
(Sufficient speed and a bright light will help distinguish the ghost)
Use the ghost as a reference to create a shoulder at the bottom of the
pommel (see bottom drawing, facing page). The trick is to touch the
toe of the skew lightly at the outermost diameter of the ghost, then
make a second light cut from the side that intersects the first (see
phote at right). The process is similar to chopping a log in half with an
ax. These cuts must always be wide enough so that the bevel is not
crowded against the shoulder, which could split the work.

cortinged on p, 62

Read the phost carefully and place
the toe of the skew af a high angle,
TURNED LEG SHAPES with the corner rubbing. Then raise

the herrcdle wntd! o steares fo oiit

Al legs turmad from 2-in. stock bul prajected al 45°.

23e in
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|
Elﬂn
I
Rin ' 1% in
f !
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Turning a Single-Axis Leg

I Mouni a square billet betiveen
cenfers. A lipht vap with a mallel
will ensure that the drive center
seals propern

2 After cutting the shoulderofthe
pomimed with a skew (see . 53 )
bring the rest of the feg round
using a roughing pouge. Be careful
near the showlder, and don t be
afraid to use a spandle pouge 1o
clean wpy the last fich, The resulling
eylinder should yield the major
dtamerer of the lep

3 Lay out the elements of the leg
Lsing a prattirn stick, a ruler ora
drauing

& A



4, Use calipers in combination with
a cutoff tool to size minor and
crifical intermediate diameters.

5. With critical and intermediare
diameters sized, turn the details of
the leg Here the author cuts a bead
with the spindle gouge.

6. I you 've used very sharp tools
ainted shear-cutting technigues, very
little sanding is necessary,
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Once the shoulder is created, it can be left square, or you can cuta
convex or concave transition with a spindle gouge. What you choose
depends on the leg design. A convex or concave transition entails
cutting either a bead or a cove over the corners of the newly created
shoulder at the bottom of the pommel. For this cut to be successful,
you'll need to keep the lathe moving at moderate to high speed and
pay close attention to the ghost. It's also important to adhere strictly to
the law of perpendiculars (see p. 49) and use the gouge dead on the
bevel in a shear cut. Before commencing the actual bead or cove, just
place the tool ar a high angle, then raise the handle until it just starts o
cut. It's my experience that a series of light cuts produces a crisper,
cleaner detail {with less chance of a mishap) than a single, heavy cut

Afier the transition from the pommel is made, the remainder of the
leg can be wrned round (a roughing-out gouge makes quick work of
this). Once round, it is just a matter of creating the shape desired.
Table legs are often long and thin enough that a steady rest is
necessary, Not only does turning go much faster with a steady rest
(because you can take heavier cuts), but the extra support means less
chatter and a smoother surface. As with all spindle turning, it is
important to work from the center of the piece to the ends, doing the
thinnest sections last. The photos on pp. 60 and 61 should help you
visualize the process.

Turning Multiple-Axes Legs

Once you're comfortable with single-axis turning, you can explore
the challenges of multiple-axes wirning—the variations are limitless.
One of the most common applications of multiple-axes turning in
furniture construction is a turned cabriole leg. While true cabriole legs
incorporate an S-curve and are sculpted, it is possible to turn cabriole-
like legs. Although sculpted cabriole legs are not exclusive to Queen
Anne furniture (the ancient Egy ptians used the leg style in their
pieces), turned cabriole legs are. 5uch turned legs first appeared
during the Queen Anne period and were often put at the back of case
pieces to reduce production costs—labor-intensive sculpted legs
were saved for the front of the pieces.

Most turned cabriole legs are of the converging-axes type, which
are created by offsetting the top and bottom of the leg in appasite
directions to create a new axis that intersects the old axis about Win,
below the bottom of the pommel. Another leg styleis the parallel-
axes type, in which both ends of the leg are offset in the same
direction so that the new axis is parallel 1o the original. The
disadvantage to this method is that much larger turning squares are
necessary to obtain the same result as a converging-axes leg Parallel-
axes cabriole legs are used extensively on chairs, the most well-



known example of which is a chair unique to the Dutch settlers of the
Hudson River Valley. Properly called a Hudson River Valley Chair, it is
often referred to as a “duck-footed” chair, In both cases, the leg is
created by first turning the foot between centers, then offsetting the
billet to a new axis to create the tapered shaft and the top of the foot.

CONVERGING-AXES LEGS

One of the trickiest parts to turning a converging-axes cabriole leg is
figuring the proper center offsets, which must be precise and in
opposite directions across the diagonals at the ends of the billet. The
best course of action is to carefully draw the leg full-size and then
measure the offsets. This does not require sophisticated drafting skills
and can be done at the work bench with a 36-in. steel ruler. | often use

CONVERGING-AXES CABRIOLE LEG

STEP 1
Draw leg full-size, Then delermine first axis and locate ankle height

_ 1in,!
2in, g N a— — 20 in; JJ.
N

STERP 2
Find center of ankle and draw (ine from that

Al na fi ; L
5?:;: .'mﬂr?srcnng Irsl axis & in, balow boiltom Pt il aalia

» — First axis
Intersection point ¥ in.
below bottom of pommel

ETERE
Extend line from intersection point fo top of leg, which becomes second axis.
Then transfer offsels to top and bottom of billst,

Second axs
Yain.

= |ntersection paint ~— First-axis
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shelf paper for such work because it is more than wide enough and
can be unrolled to almost any length. The drawing, with offsets
indicated, can then be glued to a thin strip of plywood to become a

pattern stick.

The critical factors in figuring the offsets are the ankle diameter and
its height above the floor and the location of the bottom of the
pommel (if mortises are to be cut, add an inch of waste w the height
of the pommel, which will be removed after mortising).

After you've drawn the leg full size, draw the first axis, which is the
center of the billet. Next, locate the height of the ankle and then find
the ankle’s center. Draw the second axis from that center point so that

I Spiir ot biflets larpe enoueh to obtain Yin
suicrres. Only two sides need o be split,

One of the strongest, most common Ways 1o join
Furniture parts together is with a mortise-and-tenon
joint. For added strength, a cross-hole is drilled
through the joint, and a tapered wooden pin is driven
into “lock” the pieces in place. While most furniture
joints rely on glue to hold them together, pinning
ensures the joint will stay tight, even if the glue fails,
The problem with pinning a joint is finding a dowelto
match the wood used for the project. You can use a
contrasting wood as an accent, but I prefer o turn my
own pinsfrom the same wood. This way the pin is
virually invisible, and the raper creates a tighter fit,

2 True upr the stdes with a hand plane,

Fora pinned joint, it is important that the tenon be
sufficiently long so that the wood cannot break ow
behind the cross-hole. The cross-holes must also be
far enough from the edge of the leg (usually between
W in. and ¥ in)

A common pin diameter for furniture work is Y in
Historically, the tapered pin was whittled from a split
billet, which ensures that all of the grain fibers are
parallel. This yields a consistenily stronger pin than
that which is made from a sawn biller,

4



it intersects the first axis Y in. below the bottom of the pommel
Extend this line o the top of the leg to find the offset center points at
the top and bottom of the leg (see drawings on p. 63).

Once you've laid out and marked all the centers on the billet and
have marked the bottom of the pommel with a single line on one fat,
vou can begin turning the leg. First punch all center poines to make
mounting much simpler and more accurate.

Mount the billet on the true center points and turn the bottom of
the pommel and the foot and pad, Note: If your offset is large, and the
second-axis center point is near the edge of the billet, you may need
to turn the shaft first. If you turn the foot and the pad first, it's possible

3. Trimthe billetto Y in. on the
table saw, placing only the
Plemed sides apainst the fonce.,
il teva suedtaiiale lempth (about
Yelor lomper than the size of the
fronnimel),

4. Chuckithe billet in a fourdaw chuck or, lacking a 5. Crossdrill the foint, tap the pin home and trim off

chuick hetween centers and turm frast ronmdd Then wse the excess
et skew to furn a siight taper
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to remove the offset turning point as you create the pad. It's not
necessary to turn the bottom of the pommel at this point (there are
many antique examples where bottoms were turned after offsetting),
This makes the radius of each corner of the pommel above the
bottom uneven, but the shaft will connect to the pommel perfectly.
Once the foot and pad are turned, offset to the new axis. When the
lathe is started, the shalt, ankle and top of the foot will be readily
apparent as a ghost. 1tis now justa mater of turning to this ghost,

Turning a Converging-Axes Leg

L Layoutthe true and offset center 2. Maount the billet on the triee 3 Mount the billet on the offset
poinis. Then pumch them o make cenfer frodnis, e the bottom of the centers { the second axis ). Holding a
moumting easier and more accurale, pormmel emed then the foot and ped sheetof paper behind the spinning

Giller will help you see the phost

5. Finish twrning the top of the foot with a Ys-in. spindle 6. a friendly wood, such as mahogany, cove the top of

povge. Place the gouge high and raise the havdle uniil it the fool with a round-nose scraper held dounhillin a
culs, then cut a cove to form the iofr of the foo, frue screifn g cul,

(518}



Rough in the top of the foot by cutting a large, gentle cove with a Va-in,
spindle gouge. Start well above the actual foor and establish the ankle
diameter, Then use a roughing-out gouge to turn the shaft between
the rough cove and the bottom of the pommel. (If you are turning the
bottom after offsetting, it would be turned before this operation.)
Next, finish turning the top of the foot with a Ye-in, spindle gouge
Pay particular attention to the ghost, place the gouge carefully and
obey the law of perpendiculars, Begin the cut by placing the gouge

4. Cuta lerge, gentlecove in the fop of the foot with a Yein. spindle gouge.
Start well above the actial foor to establish the ankfe diameter. Then remove
the remainder of the waste on the shaft by twening a gradual taper.

7 Sand the shaft and the top of the foot while offset, then remonnt the leg on & The finished leg
the true centers to sand the battom aof the foot and the ped
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high and raising the handle undl it just cuts, then form the top of the
foot with the cove cut. (In a friendly wood, such as mahogany, the
above operation can be done with a round-nose scraper sharpened tw
a burr and held downhill in a true scraping cut.)

With the leg shaped, sand the shaft and the top of the foot, then
reset to the true centers to sand the bottom of the foot and the pad,
Use a quarter sheet of sandpaper so that your fingers won't be pulled
intothe work should the paper get caught After sanding, but before
assembly of the piece, [ apply a finish. The advantage to this is that the
legs can be remounted easily to sand between coats of finish (the
photos on pp. 66 and 67 illustrate the process).

PARALLEL-AXES LEGS

A parallel-axes leg has a vertical shaft, as opposed to the converging-
axes shaft, which tapers inward from the offset center. Figuring the
of fset for parallel axes legs is a bit simpler, as you only need to know
the ankle diameter (see drawing below). Start with a billet that's
oversize by the amount the foot will project. Lay out the true center
points (the firstaxis), then mark the foot center peints (the second
axis). Then bandsaw the excess wood offat the top of the leg rather
than turning it.

Mount the billet in the lathe on the second axis and turn the
pommel and the foot. Remount on the first axis and turn the shaft and
ankle, Particular care should be taken when turning the top of the
foot, which is an interrupted cove cut. While friendly woods like
mahogany can be scraped, most other woods will do best by shear
cutting Then simply finish detailing the leg, sand, stain and finish it.

Foot Ankle Starting bille qiamatar
\ diameter Second axs — '

™ . ra
— Firsl axs v «
Turn foot on second axis ‘ Shaded portion is removed from pomme! bafora or

and shaft on first axis, aftar turming, depanding on centar locations.



Turning a Parallel-Axes Leg

I Mowt the trimied billet on the second axis and 2 Turm the foot, Make it sl ghtly loveger than necessary ol
rertate ity hamd to be sure it does not it the tool rest thiz poind (1t will be corrected wihen the ankile is furned )

3 Remotont on the first axis and e the shaft and the 4. Sand, stain and firish the completed leg to taste

andle, Be careful when turning the 1o pof the foot, which
is it interriipted cove ciit
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Chair Parts

I've met a lot of woodworkers who have shied away from building
chairs because some of the parts require turning. A common
misconception is that the job is complicated and difficult. This is just
not true. Turning chair parts is easy—anyone can do it. All it takes is
the right technique, suitable wood and a little practice.

Many woodworkers consider maple and birch to be best-suited for
chair parts because they are tight-grained and strong, although almaost
any hardwood will do, Regardless of the choice of wood, boards
should be clear and with straight grain.

Typical parts for chairs include stretchers, arm posts, legs and back
posts. The biggest challenge in making any of these parts is
duplicating them with precision. Here again, a pattern stick or a
master part is essential (see pp. 51-55). Remember, it's the location of
the details that the eye catches. Variations in diameter and shape will
go virtually unnoticed.



Turning a Stretcher

Stretchers and Arm Posts

A stretcher is the simplest chair part to turn. Stretchers run between
legs or other stretchers to provide structural support to a chair,
Tenons are turned on both ends and are often wedged for additional
support. They're short enough that harmonic chatter isn't usually a
problem. A stretcher is normally symmetrical, with the details on both
ends being mirror images of each other.

Most turners find it difficult to turn duplicate details on both ends of
a stretcher (or any spindle for thatmatter), but I have a nifty solution
for dealing with this problem. I'm right-handed, so it's easier and
more accurate for me to urn to the right (1 also find thar it's less
intimidating to work near the tailstock). That being the case, [ turnthe
right half of the stretcher first. With the right side finished, | reverse the
stretcher in the lathe so that I can turn another right half (see photos
below), If you are lefi-handed, simply work to the lef.

Since many stretchers have a center groove, a small inaccuracy in
duplication will never be noticed. The only critical measurement on a
stretcher is the diameter of the tenons. To provide sufficient support,
they must be sized to fittightly in their mortises. | use an open-end
wrench w size them perfectly (see pp. 54-55).

I Chuck the stretcher betuween

centers and hom round. Then find
the midpoint of the stretcher and lay
ol the diameters,

2 Turn the vipht half of the 3. Reverse the stretcher in the lathe
stretcher first Corleft half if you are cind turn the other haif to match the
lefi-handed). Here the author is Sirst half

sizing the tevion using o bedan and
dan oper-end wrench,



Arm posts are used to support the arm and back of a chair—with
the help of the spindles—in Windsor chairs and derivative styles, Arm
posts often have more complicated details than the rest of the
spindles and tend to mimic the turning style of the legs. But because
they're short, arm posts are easy to turn. An arm post has a tenon on
both ends, so you can use the same turning technigue you would use
for a stretcher.

Legs

Next to stretchers, chair legs are the simplest chair part to turn, A
Windsor leg is probably the most common type of chair leg, and there
are many variations on the style (see drawings below), Legs of this

type may require you to employ a steady rest, depending on the type

WINDSOR CHAIR LEGS

DOUBLE BOBBIN BALUSTER
5% In. —ae 5 in

4% in,

Chair Paris
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of wood used and the length and diameter of the leg. It is easiest to
test the first leg and reach for the steady rest if there is excessive
chatter. Regardless of the wood, this is straight spindle turning all the
way, with shear-cutting techniques carrying the day,

Using the photos on p. 72 as a guide, here's how to turn the leg. (To
learn how to urn cabriole legs, see Chapter 5.) Start with a square
billet of uniform size. Use a pauern stick or dividers and a ruler to lay
out critical elements and diameters. Bring the billet just round for its
entire length with a roughing-out gouge, then continue turning until
you've reached a consistent major diameter (check it with calipers),

Work from the center toward the ends. Size the intermediate
diameters first with a cutoff tool and calipers. Turn the intermediate
diamerers and save the smallest diameters for last Working this way
will allow the spindle to support itself better, with less harmonic
chatter: You will only have to deal with the chatter at the very end,
when finishing the smallest diameters, and that's where a steady rest
may come in handy. Once all the diameters have been roughed in,
clean up the details with a spindle gouge and skew chisel, then sand.

Turning a Windsor Chair Leg

I Stariwitha square billet of
entiform size and bring it fust rowd
with.a roughing-onl goupe,

Conbive turning gntl you 've
reached a consisient major
diameter,

2 Work from the center toward the

enls. Size the intermedite

diemeters first with a cutaff tool and
calipers. Save the smallest dicometers 3. Work the final details with the

_ﬁrr last, 5o the .\j.rru.r.ﬂ':-' el s fapror skew chisel then sand.

tself better, with less chatter.



Bent Back Posts

A bent back postis probably the most daunting ofall chair parts to
make, but it is actually quite easy to execute. The only real decision is
whether to wurn before or after bending. Most woodworkers bend the
stock after turning. Bending after turming has two distinet advantages:
First, the bend can be compound and extend into the back portion of
the posts; second, no special chuck is necessary. The downside of this
scheme is that there can be considerable grain-raising and splitting on
the outside of the bend during steaming and bending.

Turning after bending is most common when a portion of the back
remains square for joinery. The trick to turning a bent spindle is to
keep the section to be tumed straight in the lathe. To accomplish this,
yvou'll need to make a special chuck o accept the curved portion of
the leg and keep the other portion straight in the lathe. This chuck is
basically a shallow plywood box with a notch in it to accept the bent
portion of the back post. The other side of the box is hollow so that
vou can add sand or weights as a counterbalance to eliminate
vibration. Sand is a better choice because it's easier to match the
weight of the spindle. The whole setup resembles a broomstick when
assembled. In use, the “broom” end is driven by the headstock, and
the handle spins balanced on the tailstock. Obviously, speeds should
be kept low (in the L000-rpm range).

Thischuckallmws the twening of bent spindles. It has a notch in it to accept the
bent portion of the spindle, and it can be counterbalemced with sand or

weights to eliminate vibration. I'n use, the “broom”end ix driven by the
headstock, and the handle spins balanced omn the ailstock,

Chalr Parrs






Bed Posts

Bed posts are among the biggest (and in the case of Sheraton posts,
the longest) of all turnings encountered by the furniture maker. They
are right on the small end of architectural turning because bed posts
are a minimum of 2¥-in, square and run upwards of Hin. by 8 in.
Today finding solid stock For such turnings can be quite a challenge,
While gluing up stock is fine from a structural standpoint, 1 prefer to
use one-piece billets,

As is always the case, whether a steady rest will be necessary
depends much on the size and length of the turning. Many bed posts
are robust in size and are left square for a good part of their length, so
a steady rest can be dispensed with. In general, 1,200 rpm is the top
speed for turning bed posts. Because of the weight of the billet,
accurdte centering is 4 must, and 4 good-sized spur center with sharp

tines is advisable. While normal bed posts are within the capacity of
most lathes, if you owna small lathe, you may have to make the post
in two sections and join them together. This is simple to do and
should not cause a problem when properly concealed. If the
tootbeard, headboard and stretchers of the bed will be attached with
mortise-und-tenon joints, itis best to mortise the pieces after turning
Mortises weaken the billet, increasing the chance of vibration and a
possible split.

rarl



Turning a Short Bed Post

To turn a short bed post, start with a suitably sized billet (in this case
about 2¥5-in. square) and mark the centers carefully, The size and
weight of the billet make it necessary to set the lathe to a low speed
(800 to 1,000 rpm). A live center is very helpful in turning large
work because it allows the work to spin freely while providing
additional support. Apply plenty of railstock pressure and check it
frequently and tighten if necessary because the spur center tends to
dig in deeper during the roughing-out stage. The photos below
illustrate the process.

Turning a Long Bed Post

A bed with long posts, such as a Sheraton bed, is a challenging, fun
project. The biggest challenge in executing this post is its size: The
average post is between 75 in. and 80 in. tall, yet most lathes are
limited o spindles of 39 in. or less. The simplest solution is to wrn the
postin two or more sections. | have a lathe of my own design that

Turning a Short Bed Post

I Layaoutthe pommel with a pencil, 2 Use the toe of a sketd to cid a 3 Usea roughing-out gotige o
at sefuiare anted a ralder: You need ondy showlderat the bottom of the bring the billet round,
mark a squareline on one side of pemmel

the Biflet
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uses a wood bed that can be made any length within reason, but I still
prefer to turn a long post in two or more pieces, 1 do this not because
it makes the turning easier or better; it is amatter of convenience for
the owner of the bed. Turning the posts in two sections allows the bed
to be dismantled for moving,

Other than making the post in two sections, making a long post is
straight spindle turning; the only difference is the size and weight of
the billet. Use straight stock, center the billet carefully, make sure
the chucking is tight {(check it often) and use low speeds (800 1o
LOOO rpm). Because the actual turning process is about the same as
turning a normal-length bed post (see photos on pp. 80 and 81), I'm
going to focus here on making a concealed mortise-and-tenon joint
(even a short bed post could need this joint if your lathe is small).

MAKING A CONCEALED

MORTISE-AND-TENON JOINT

A properly placed and executed mortise-and-tenon joint does not
take away from the structural integrity of the post, and only when it is
apart willanyone know where the joint is. There are two things to
keep in mind with a concealed mortise-and-tenon joint: the length
and diameter of the tenon.

4, Turm details in the postusing a 5. Sand and finish the completed post.

shindle ponpe,

Bed Posts e



The best location for the joint is at the transition point between
elements on the turning. A typical Sheraton bed post has a square
section, where the headboard or footboard is mortised in, and where

the stretchers connect. It also has a turned top section and is usually
capped with a finial, which provides an easy way to conceal
chucking. While some posts are square all the way 1o the floor, most
incorporate a turned leg and /or foot. For Sheraton posts turned in a
very short lathe, it may be convenient 1o place a joint between the
turned leg and the square section, another above the square section
and another at the finial,

Because it will withstand the most stress, the joint between the
square section and the leg should incorporate a healthy tenon
diameter, and it should be liberally glued. The joint between the top
and bottom is seldom structural, so I don't use any glue in there, and
the same goes for the finial at the wop. This way it can be taken apart
so that the bed can be moved easily

Turning a Long Bed Post

I From 3Vein. stock, usethetoeof 2 Use the spindle gouge fo sha e 3. Twrn a generous lenon, in this

the skew I cut the transitions from the shoilders case f-in, diameter by £in lomg, at
square to rovnd on | he botfom the top of the section. Check the size
section of the post il the tenon with a test Wock drilled

the same size as the moriise.



Turning the tenon

From 3¥%-in. square stock (with sufficient extra length o allow for the
tenon), turn the bottom portion of the post. Once the details have
been turned and sanded, turn a generous tenon, in this case 1 in.
diameter by 4 in. long at the top of the section. Use a test block with
an appropriately sized hole drilled in it to check the size of the tenon.
Then turn the top section of the post, paying close attention to the
diameters on either side of the joint. Diameters must match between
the two halves of the post, so careful turning with judicious use of
calipers is necessary. You may also have toturnatenon at the top of
this sectionfor the finial and drill a mortise to accept the 4-in. tenon
on the bottom section of the post,

Drilling the mortise

Drilling the mortise straight (in line with the turning) and on center
presents a challenge. There are two methods that T use. The firstis to
drill the mortise on the lathe, but this requires sufficient bed length to

4. Finish the details and sand 5. Twrn the top half ofthe post, carefully matching the
diameter of the bottom element to the top element of the
fcttcam post. Notice the temon for the finial at the tof of
the prost,
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allow for the length of the bit, plus the post (see photo below). The
size of the bit will depend on the diameter of the tenon, and the
center-axis point marked on the post will help start the drill on center.
If drilling on the lathe is not an option, you can still mortise the
bottom of the post perfectly off the lathe with a portable drill and the
help of a shop-made jig (see drawing, facing page). The jig helps
guide the bit straight into the post and makes the process easy. The jig
is basically a cylinder with a hole drilled in each end. One hole is
tapered to slip over the post. The other hole is drilled 1o match the
tenon. To use the jig, just place it over the end of the post and drill
(Clamping the postto a bench greatly aids drilling.) An auger bit is
best for this purpose because it is easy to guide into the jig. Once the

If your lathe is big enough to accept both the post and the drll bil, you can
drill the mortise on the lathe



JIG FOR MORTISING ON CENTER

Make from good-sized ~ Bed post
billat of hardwood, '

Bore out on lathe for

_& | L ~ snug fit with bed post.

' = Sockel

. Drilf on lathe with drill that will be used to
For legs that will be ~... bore socket. Make sura this part of fig has

mortised, add 1in. to sufficient length to support drll and to keep
top of pomme! it straight while baring socket

maortise is drilled, check the fit. If things go awry, take heart: You have
a second chance. Simply turn a plug, glue it in the hole and rebore the
mortise. The whole process is shown in the photos on pp. 84 and 85.

If you encounter problems fitting the tenon, there are two things to
check. First, the thick stock for a long bed post (usually at least 4-in.
sqquare to begin with) often tends to have high moisture content in the
middle. Therefore, it is likely that the tenon will shrink after turning.
On the turning 1 executed for the photo essay on pp. 84 and 85, the
tenon was a press-fit with my test block. By the next day it was a loose
fit. Second, bits tend to drill a bit oversize—especially in end grain.
Therefore, a loose fit is common.

I havetwo solutions to a loose-fitting tenon, One is duct tape: A
small piece carefully taped on the tenon will create a perfect fit.
Another solution is to buy a couple of O-rings to match the diameter
of the tenon (in this case, 1-in. diameter). O-rings can often be found
in the plumbing department of most hardware stores or any plumbing
supply house. Cut a small cove near the top and bottom of the tenon,
snap the O-ring in place, and you'll geta perfect fit. Be sure to wax
the mortise well so that the O-ring slides without tearing.

Bed Posts
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Drilling a Mortise Off the Lathe

1 Turn the g shoumon p. 83
Scrape aut the center o maich the
diameter of the battom of the posi

2 Drill a hole in the center of
the fig that matches the
digmeter of the tenom.

3. Checl: fo make sure the bed post
_,."'r!.\ SHNP N the !'.r:l.'x‘.r‘n-'rf.\'-:u'kﬂf.
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4. Place the fig over the end of the
post and diill. Clamping the fost
i a bench greatly alds drilling

5. Unce the mortise is drifled
check the fit, If things po awry
trn a plug, plise i in the hole
and rebore the nmortise,
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Decorative
and Structural
Columns

Many pieces of furniture incorporate columns, as both decorative
elements and structural components. Decorative columns are
common to clocks and cabinetry and other ornate pieces. Many
types of furniture employ applied split columns (often called en-
gaged columns) as decorative elements. The center column common
to Philadelphia pie-crust tables, similar tea tables and plant stands

is structural

Engaged Columns

Depending on where an engaged column (typically decorative) is
installed—whether on the face, an inside corner oran outside corner
of the piece—the billet is split into half, quarter or three-quarter
pieces, respectively. To split the turning, you could use a rable saw or
a bandsaw, but this can be dangerous, A safer, simpler solution is to
use a paper glue joint when making the billet. To make a paper joint,
insert brown kraft paper (shopping bags work well) betweenthe
pieces before they are glued together, (I've illustrated a few examples
of how to glue up a billet for a split turning on p. 88.) A billet glued up
in such a way allows you to turn identical elements in one shot, and
the joint splits apart easily.

B‘.‘



PAPER JOINTS FOR SPLIT TURNINGS
HALF TURNINGS

Brown kraft paper
{shopping bags
work weall) -

o S

s

CQUARTER TURNINGS =
N Glue up quarter

sections info
haives, Once
glue is dry, hand
Dlaneg excess

glue and paper
away.

Paper
\“‘x

Giue halves
together with
mare paper.

Glue up half and
qrarter without
paper, Once
glue is dry, use

a paper foint fo
aftach the last

quarter

Biscuit joint (for

registration only) Trim waste before turning.

As in all glue joints, a joinery-level fit is necessary. So use a hand
plane or a jointer on the edges of each piece to achieve a perfect
match. Yellow or white glue will work fine fora paper joint, but they
tend to soak through the paper in spots, making splitting the pieces
apart difficult. That's why I prefer 1o use hide glue for paper joints. Not
the liuid hide glue you buy at the hardware store in a bottle; I'm
talking the real McCoy that's cooked in a glue pot. Hide glue doesn’t



soak through the paper as readily, and it’s easier to split the pieces
apart. Justinsert a hot knife in the joint 1o reheatand liquefy the glue,
and then separate the pieces,

Whatever glue you use, coat each joint and position the kraft
paper between the joints. Then clamp up the billet, and leave it
clamped tght until you are sure the glue is dry (hide glue will take a
Full 24 hours),

For quarter and three-quarter turnings, glue-up must be carefully
thought out and done in stages. Stock must be carefully prepared so
that the pieces remain aligned during glue-up and clamping: A tactic 1
have used successfully is to make the stock about 2in. longer than
necessary on each end and use biscuit joints in the very ends to
register the pieces during glue-up and clamping (see bottom drawing,
facing page). 1 do not insert paper between the joints where the
biscuits are because this extra 2 in. will be cut off of the ends before
turning. | have tried using only the biscuits to hold the billet
together—without the paper joints—and trimming the excess after
turning. The problem with this method is that the pieces tend to
vibrate against each other in the middle section, causing excessive
chatter. The paper joints allow the piece to turn like a solid billet.

For a perfect split turning, you'll want to chuck the billet in the
lathe centered exactly on the parting line. This is one of the times that
it is best to use a ring-shaped tailstock center (also called a cup point)
and not a 60° point, for the latter might split the joint (For more on
centers, see Appendix A), Once chucked, turning the piece is
straightforward. To take apart the billet after turning, inserta sharp
chisel into each joint and give it 4 hard rap with a mallet. The resilt
will be two or more identical pieces from one billet.

Large, Hollow Columns

When making a large column (such as a column for a fireplace
mantel), I've found that a coopered billet works well. A coopered
billet is hollow in the center, which is useful both for the savings in
materials and the lighter weight in the completed piece (see photo,
p. 90). Coopered columns also hold up better outdoors than solid
columns because there is less of a tendency for the wood to move
with changes in humidity (coopered columns can be decorative

or structural .

Tomake a coopered column that is tapered, you can taper the
staves to give a taper to the starting billet that is close to the taper of
the final column. But this is very time-consuming and requires a lot of
jigs. Instead, I have found it easier to glue staves of sufficient thickness
so that [ can turn the billet and create the taper right an the lathe (this

Decorative and Structural Columns



Hoseclam ps are a handy,
inexpensive damping system for
coo fered colunms. faying the staves

ol o ductlape makes alipnmen!
Surdanmiping easy, Shown hereisa
Bluedwp biank and the finished
furning.

method works well for urniture-size columns), | cut the staves with a
high-quality carbide blade in the table saw to produce accorate,
smooth miters that need no further treatment,

The biscuit jointer is a great help in aligning all of the staves during
glue-up, I use three biscuits: one in the center and one at each end.
For small glue-ups, where hiscuits are prohibitive, duct tape is a good
alternative for aligning the staves during assembly, To use duct tape,
lay out all of the staves on two strips of duct tape, apply glue and wrap
up the assembly, The tape will hold things while vou get the clamps
arranged and tightened. L also use hose clamps (available at most
hardware stores) to hold the staves tightly together during assembly
(see photo left) or a Spanish windless, which is nothing more than a
piece of stout rope with a stick to twist it until tight. Both methods
give sufficient pressure to provide perfect glue lines.

Carved Columns

Furniture turnings often incorporate fluting, reeding and spiral motifs.
Because these embellishments are most commonly associated with
columns, it makes sense to discuss them here. This information may
he readily applied to other spindle turnings, however.

Flutes are concave depressions in the surface of a column, running
parallel to the center axis of the column. Reeding is a convex
protrusion on the surface of a column, running parallel to the center
axis of the column. Spiral carving takes many forms and often has
multiple starts, oftentimes looking like strands of large-diameter rope
twisted together,

These embellishments can he done by hand or machine (most
commonly with a router), and the decision on which method to use
lies with the craftsman. For those comfortable with hand tools, it will
often be quicker to carve flutes, reeds or spirals in columns by hand
rather than to set up a router and build the associated jigs. On the
other hand, once the router is set up and the jigs built, any number of
carvings may he made—and duplicated with staggering consistency.

FLUTING AND REEDING
Regardless of the method you use, indexing (see p. 8) is necessary for
proper spacing of reeds and flutes, v is best o index all the way round
the work, drawing pencil lines at whatever spacing the design calls
for. This will ensure that the spacing is appropriate without having to
make a lot of sample cuts.

The photos on the facing page show how (o use hand methods o
flute (hut could just as well be applied to reeding). The only
difference is that a V-chisel is used 1o start each reed, and each one is



Fluting by Hand

L Irecomunction with an indexiing mechoanism, use the 2. Following the pencil layout, wse the tool rest o putde

food rest fo .|'¢I_]' fanid .fﬂ:'_,i‘?”ﬂ' o reed bttt vour chisel in cutiing .I‘.l'.'l'ﬂuh'.\ o reeds. Lipht Blows with
a carvers mallet work much better then fryng fo frish
the gouge by hand

3. The fluted nurneng is ready for sanding and finishing
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The stwing arm of the fig isusedio

dnver annel radse the router onto the
wiwr ke, The fig is slid along the lathe
bied to make the crifs

o

ROUTER JIG FOR REEDING AND FLUTING

Size of jig will
depend on the
size of your fathe
and router.

Swing arm
fo raise and
lower rouler

Material: sorap hardwood
¥e-in.plywood
Joinery: glue, nails and/or biscuits

brought to final shape with an in-cannel (bevel on the inside) gouge
of the correct sweep. Flutes are done entirely with an out-cannel
gouge (bevel on the outside) of the proper sweep.

Tomake uniform size Mutes and reeds, Tlindit's easier 1o use a
router jig mounted on the lathe (see drawing above), The jig shown in
the drawing and photos is based on one made by my good friend Ed
Young for some bed posts he turned several years ago. (For
illustration purposes, the photo shows the jig mounted backwards. It
would normally be turned 180° from this pasition. In the photo 1 am
standing on the wrong side of the lathe so that you can see it.)

To cut the reeds, pilot bearings on either side of the bitride on the
work and control the depth of the cutter. The handle is used o lower
the cutter slowly into the work (and raise it at the end of each reed),

then the entire jig is slid along the work to mill each reed.

CARVING SPIRALS

W hile router jigs exist for cutting spirals, they vary greatly in quality,
and the good ones tend to be expensive. | have always elected to do
this job by hand because | have never had to make more than two ata
time. (If you'll be doing a lot of spiral carving, you might want to
invest in a jig.) The carving technique described here works well.



Carving Spirals by Hand

1. Lay out the spiral pattern,
then place a knife edpe on the
turning al e felix ongle of the
spiral you want to acldeve, T
thelathe aver by hand while
pushing down on the bnife.

2 Use an in-cannel gouge and o
maliet to carve out the spival 1f
Yo design has wide, deep
sprivals, i mmi pht be a pood idea to
remove the tnitial meterial with
a backsaw

3. Sarnd the grooves with
sandpaper wrapped aroimd a
rattail rasp (a dowelwill also
wrark well ),

Decorative and Scructural Columns
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Columns for Philadelphia pie-
crust tables, tea tablesand similar
structural columns often have
three feet anached at the bottom
of the column for mechanical
strength. Attaching the Feet is best
done with a doverail joint, The
slots are made in the base of the
column, and matching dovetails
are cut in the legs so that they may
be attached by sliding in from the
bottom of the colurmn,

Historically, the dovetails were
cut with a backsaw and chiseled
out in much the same way that a
half-blind dovetall is cut by hand,
Today, itis much quicker and
more accurate with the router in
the lathe.

All you'll need 1o build is a
simple jig (see drawing at right), It
is essentially a box that surrounds
the work. The box has a wood key
on the bottom that matches the
gap in the lathe bed. A slotin the

Start by laying out the desired spiral pattern. Then place a knife
edge on the turning at the helix angle of the spiral vou want 1o
achieve Turn the lathe over by hand while pushing down on the
knife. The knife will scribe a helix up the turning. | usually make a
second parallel helix right next o the first to make a road of sorts for
my gouge. Use the indexing mechanism to line up the first and
subsequent starts if the column is to have multiple spirals.

With the pattern kaid out, use an in-cannel gouge and a mallet to
carve out the spiral If your design has wide, deep spirals, it might be a
good idea to remove the initial material with a backsaw, Cut along the
scribe lines to rough in the pattern, Then switch to the gouge.

top of the jig matches a guide
bushing on the router. [ use a large
carbide-tipped doverail bit to mill
the doverail. The marching
dovetail on the leg can be made in

Key sized 1o
lathe bed

a router table with the same bit, or
it can be cut on a table saw. | use
the router table and hold the work
with a tenoning jig (from my table
saw ) running in the miter slon.

Siot sized 1o guide
bushing on moutar

N

4

Blocks to
praveant
racking

Height and wiclth wilf
depend an size of lathe.

Materiat ¥an, plywood
Joinery, bscuits, glue, nails
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Because one-half of the gouge is always cutting against the grain,
some tearout is to be expected. Also, chiseling a perfect groove ona
round surface is difficult. Therefore, you'll need to sand to even out
the details and 1o clean up any spots where tearout occurred. To get

into the groove, try wrapping the sandpaper around a dowel of
suitable diameter (rattail rasps can also be used). Start with about
H0-grit sandpaper and work vour way up until vou've achieved a
satisfactory surface. The photos on p. 93 show the process.

The finished dovetail slols are

etertly shatced

Mount the rowter fig on the fathe bed and chuck a larpe dovetail bit in

the ronter, Pul the rowder tn the fip and wse the tndexing mecharnism o
frold the coltomn steady. For a fathe with 24 indexing positions, use every
eighth hole; with 60 ndexding positions, use every 2(0h hiofe. Then mill
three dovetail siots in the base of the coltmn

Decorative and Structural Columns

05






Pulls and Finials

One of my favorite ways to break up a piece of furniture and give ita
custom look is to add hand-turned pulls and findals. [ have always
enjoved adding this personal touch, and it allows me 1o use scraps of
wood that [ would otherwise burn—curly, blistered and bird's-eye
woods, as well as burl.

Pulls can be either spindle or faceplate turned. Faceplate turning
warks best for larger pulls, which are held on the drawer frontor door
with a wood screw. | prefer spindle-turning for smaller pulls (and
finials), where attachment with a screw does not work as well. For
spindle-turned pulls, 1 like the traditional approach of turning a Yie-in,,
¥-in. or Yo-in, tenon (depending on the size of the pull) on the back of
the pull, A hole of matching size is drilled through the drawer front or
door frame, and the pull is glued in place. For added security, you can
saw a slot in the tenon and insert a wedge from the back as shown in
the drawing on p. 98




TURNED PULLS

SPINDLE TURNED

Yain = 2in, —==

Y in
T
Y in
Wa in. - te \
¥
I T = 1 :n
e in fez e e -
4 1 T in,
= =
The in,

For secure mounting. insert a wedge
i he tenon,

FACEFLATE TURNED

¥mn
L
e
1%e in ! u 1% in
k. B
1 L \ i l

Dowel of contfrasting wood
saf info face of knob,

This knob can be mada in any size
and is excellent for large drawers
fhat will hold a ot of weight,

These Shaker knobs were turned from curly ma ple scea s left over from
critting ouek tbletop bicaks.

Faceplate Turning Pulls and Finials

Generally speaking, the maost beautiful woaod for faceplate-turned
pulls will be found in tangentially sawn lumber. The exceptions are
curly and blistered woods and species that tend to have a beautiful
ray structure, such as oak and sycamore. For these woods, I've
learned that quartersawn stock creates the best-looking knobs. As I'm
working with woaod for any project, | throw any promising scrap ina
box for pulls,

To prepare a series of pulls for turning, use dividers to lay out the
circles on blanks Bandsaw the blanks largerthan the layout circles
(they will be rrimmed down 1o size in the lathe) and drill holes in their
center at the drill press (it's easy to pick up the center from the mark
left by the dividers), Thread a blank onto the screw chuck and bring it
just round (see left photo, facing page). A Yi-in, bow| gouge is very
handy for faceplate turning pulls. You can get by with a spindle
gouge, but there's more likelihood of a catch when cutting against the
grain. After turning round, turn the pull to shape. 1 irim the screw
chuck away to match the base diameter of the pull so that on
subsequent pulls, I won't have to use calipers to size the base—the
screw chuck will serve as a template (see right photo, facing page).
After shaping, sand and finish the pull The same methods and
chucking for pulls can be used for finials.



Thread a blank onto the homemade screw chuck, then diy make duplication easier, trim the sovew chuck o

trrm it round using a Yein, bow! gouge, match the bose digmeter of the Enob. You won 't have

to use calipers to size the base—the sorew chuck will be

the gride

To faceplate turn pulls, T use a hememade screw chuck. The
foundation of this screw chuck is a glue block. And because glue
blocks are the basis of a lot of different chucking systems, | always
keep a stack of bandsawn blocks ready at the lathe.

Making a screw chuck is easy. Start by mounting a disk of wood to
a small faceplate (3 in. diameter or smaller). T cut my disks from 6/4
stock and mount them to the faceplate with 1-in. screws. This way
there's plenty of wood above the screw. Mount the Faceplate in the
lathe and scrape the face of the glue block square. T use a try square or
a straightedge 1o make sure the face is dead fNat and square o the
headstock spindle. Next, drill a small hole for the screw in the center
of the glue block with a bit secured in a drill chuck mounted in the
tailstock. With some care in starting, this will give you a hole at the
exact center of the block. Now remove the faceplate from the lathe
and thread a sheet-metal screw (don’t use a drywall screw because
they're too brittle and prone to breakage) through the hole in the
back of the face plate. Epoxy or super glue will prevent the screw
from coming out while you're mounting the work (the photos on
p. 100 show the process).

Fulls and Finials O



Making a Homemade Screw Chuck

I Sorew adisk of wood to a small 2. Mount the faceplate in the lathe 3. Usea try square to make sure
SJaceplate (3 in.in dicmeter or and scrape the face of the plue block the face is flat and sguareto the
smredller ) Sguare, headstock spindle,

4 Drilla .I'rm’r-_,rur the screur in the center rg"f.ﬂ.‘l*gfn{'him'k with a bit fn a drill 5 Remiove .".I'.‘q'_-'Jl';:f('L-'l{JJ':H.[-‘_II'.iT,.'HiI the
chuck mounted in the tailstock. Use care in starting so that vou end up with a lathe emd thread a sheet-metal screu
hode at the exact center of the Wock through the hole in the center,
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This chuck is a simpde shop-brilt colfet. The hole in the center matches the

diameter of the tenon on the pedl o be turned, The ving is forced dowin over
the tapered end and closes the “jaws” around the fenon

Spindle Turning Pulls and Finials

Given a choice, I'll spindle turn pulls and finials because 1 like to urn
a tenon on the end for mounting. When turning multiple pulls, 1 start
with a billet that's twice the length of one pull, plus a bit extra for
parting off. [ then chuck the billet between centers to turn a tenon on
-ach end, This tenon can then be gripped in a chuck for turning the
pull itself

Chucking presents more of a challenge with spindle-turned pulls,
One solution is to use a commercial chuck (such as the One Way or
Nova chuck) to grip the tenon so you can turn the knob, If you're on a
budget, you can make your own chuck. With a homemade wooden
chuck there is never a danger of damaging vour turning tools if you
accidentally hit the chuck (like you would if you hit the spinning
metal aws of a commercial chuck). And you don't have to worry
about receiving a nasty whack froma spinning jaw. What is more, just
like the screw chuck, the chuck body can be turned down to the base
diameter of the first pull, so you can match subsequent pulls to the
base, negating the need for calipers.

The chuck I make is a simple shop-built collet (see photo above),
much like the collet that holds bits in vour router. To make one like it
mount a suitable-sized billet on a faceplate with sheet-metal screws.
Drill a hole in the center to match the diameter of the tenon on the
pull (or finial) you are going to hold. Turn a gentle taper on the

Puldls ard Finkals
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outside of the chuck. To create the “jaws” ofthe chuck, make two
perpendicular cuts across the center of the end with a backsaw. Cuta
little farther back than the length of the tenon the chuck will hold.

After making the jaws, turn a compression ring of suitable diameter
from wood. This ring is then forced down over the tapered end to
compress the jaws tightly against the tenon and hold the blank
securely in place. Although a metal ring of suitable size often can be
found, I find that ivs easier to turn one from wood. The ring is best
taceplate turned, but remember to keep the cross section robust for
strength. You may be tempted to use a hose clamp in place of the ring,
but I've found that a hose clamp does not give anywhere near the
compression strength of a ring on a taper.

Making a pull or finial is simple. First, chuck the billet between
centers and turn a tenon on each end. Then mount the tenon on one
end of the billet in the chuck. Place the compression ring over the
chuck and tap it with a mallet to compress the jaws. Use a cutoff ool
to part the billet in the center and turn the first pull. When you're
finished with the first pull, remove it and mount the second. You may
have to rap the ring a few times with a mallet to loosen it. The photos
on the facing page highlight the process. Follow the same procedures
for the second and subsequent pulls. The same materials and
procedures will work to turn finials (see photo below ).

This finmial was rmed using a
homemade colfel chnck, with the aid
of a pattern stick.
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Turning Pulls

1. Mot the Billet in the chuck 2 Tap the ring with a mallet to tiphten the fas,

3. Use a cutoff tool to part the billet in the center and 4, When you're finidshed with the fiest podl remote it and
then turn the [first pull Be sure and turn the chuck down mioint the secondd, To loosen the Fing, you may need o
o mtch the hase diameter of the pudl so that vou match give it a few sharp raps wich a malle,

suhseguent pulls without using calipers

Pulls and Findals 103






Applied
Moldings

One of the simplest yet most elegant ways to incorporate distinctive
details into the furniture you build is with applied moldings. Applied
moldings are quick and easy 1o turn and can be as simple as a corner
block (an architectural embellishment put at the upper corners of the
trim around a door frame) or as elaborate as 4 medallion (an oval or
circular molding used o frame an ornamental fixture such as a
chandelier). These and other types of decorative elements can be
interesting, profitable work forthe wood wirner and can be
accomplished with a faceplate alone or with the addition of a simple
shop-made chuck. Whether you use a chuck or not will depend on
what item you're turning and how many vou plan w make.

Single Pieces

If vou're planning on making just a few small items like an escutcheon
(an ormamental or protective plate, usually seen around a kevhole )y or
a rosette ( a painted, carved or sculpted ornament that suggests the
petils of a rose), iU's often easiest simply 1o fasten a blank directly o
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the faceplate with double-sided tape or a paperjoint(see pp. B8 and
89 for more on paper joints). Although many turners use double-
sided tape in lieu of the paper joint, I still lean toward paper and glue.
Call me old-fashioned, but 1 prefer the extra holding power glue
offers, plus [ like the fact that I have a bit of open time to slide things
around into perfect position—with double-sided tape, you get one
shot. And when it comes time to unchuck, the paper joint also comes
apart easier,

If you do decide to use double-sided tape, there are a couple of
things to keep in mind. First, make sure to use cloth-based tape. Most
of the “carpet tape” sold at local hardware stores is foam-based, which
doesn't offer sufficient holding power. Cloth- or fabric-based tape is
available through industrial distribution chains or from mail-order
catalogs. (There are even some tapes designed specifically for
turning, such as Permacell brand, available from Craft Supplies—
800-551-8876). Second, you must make sure that adequate clamping
pressure has been applied to the tape for proper adhesion. You can
do this with clamps, a bench vise or even the tailstock. And finally,
because you're taping the piece directly to the faceplate, it needs to
be perfectly flat. If your Faceplate has a raised lip at the edge (like
mine), vou can overcome this problem by screwing a thin block of
wood to it and then scraping it flat.

Multiple Pieces

For projects that require multiple pieces that are identical in shape
(such as corner blocks for trimming out a room, or drawer fronts for a
spice cabinet), [ often use a screw chuck (see p. 100) or a nest chuck.
As the name implies, a nest chuck has a pocket in which the blank
“nests” for turning. The chuck is just a scrap of wood fastened to the
faceplate with a set of cleats 1o hold the blank. Three of the cleats
are glued and nailed to the plywood to form a U. To make it easy to
take blanks in and out of the chuck, the final clear is ripped in half at
an angle. After nailing one half to the chuck, the other serves as a
wedge to capture the blank in the chuck. The photos on the facing
page illustrate the process.

One other thing. To use a nest chuck, it's vital that all the blanks be
uniform in size. Because of this, I like o cut all the blanks at one time.
AndI always cut a few extra in case of mistakes,



Turning a Corner Block with a Nest Chuck

. Fasten a piece of plywood to the 2. Ripthelast cleat in half at an 3 Nail one hall of the deai to the
Sfaceplate, then plue and nail three angle to make it easy fotake Blanks chuck.
cleats io the plvwood to form a U in and out of the chuck:

4. The other half of the cleat serves as a wedge to capture 5 Az lomyp as all the Blanks are the same sze, the nest
the Blank in the chiick cluech will Fealed them Hghtly,
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Curved Moldings

Another simple way tomake identical parts (such as sections of
curved molding) is to start with a “frame” glued up of wide, mitered
sections. The important thing here is to make sure the frame pieces
are wide enough for the molding. The best way I've found to handle
this is to start with a full-scale drawing of the molding, then sketch out
the mitered sections.

Making a Curved Molding

I To make identical sections of curved molding, start with a chuck, which in 2. Omcetheplue dries, bandsaw the
this case issimply a circle of phywood of the appropviate diameter monnted wark foa rough circle fo medch the
on a faceplate, Paper joint mitered pieces to the chuck Make sire the prieces chuck and mount it on the lathe,

are wide enough for the molding,
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Start by mitering the pieces and paper jointing (double-sided tape
is okay, too) them o a circle of plywood of appropriate diameter
mounted on a faceplate, Onee the glue is dry, bandsaw the work even
with the plywood circle (chuck) Once the molding is turned, all it
takes is a chisel insered between the molding and the chuck and a
sharp rap of a mallet to remove a finished section. The process is
shown in the photos on the facing page and below,

3. Thrm the molding This can be dorne inboord or 4, Insertachisel between the molding and the faceplate
outboard, depending on the size of the molding aned dridd al @give il a sharh rap with a mallet o remore d
yonr lathe Sinished secrion
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Tabletops

A circular tabletop opens up a whole range of design possibilities for
d Furniture maker and possibly a whole new area of work for a turner,
All sorts of tabletops—tops for folding tea tables, candlestands, plant
stands and a host of others—can be turned entirely on the lathe.

There are three factors that make turning a tabletop different from
a typical faceplate turning. First of all, most tabletops are large (at least
14 in. in diameter) and so will need to be turned outboard with a
floor-stand rest. Second, because of the size of such a turning, you'll
need a large spindle and a low lathe speed. And third, making the
blank for the top requires great care during glue up.

Outboard Turning

The main thing that separates tops from othertypes of turnings is
size—because they're large, most tabletops have to be turned
outboard. You'll need a suitable tool support. Some lathes have a
swing-head design, which allows the headstock to be turned at a right
angle to the bed (see p 11). A swing head allows larger-diameter
faceplate work 1o be swung in front of the bed, and the normal wool
base can be used with an extension casting. The prablem is that the
diameter necessary for most tabletops is beyond the (ool base/rest
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capacity of a swing-head lathe. Some lathe models have an outboard
rest that attaches to the machine itself, which allows large outboard
turnings—diameters of 22 in. to 40 in.

If your lathe has neither of these features, or if vou're turning an
extra-large top, you'll need to turn outboard with a floor-stand rest. A
floor-stand rest does not have the rigidity of a normal tool rest,
especially on large-diameter work, and the leverage required fora
gouge or shear cut can tip the rest into the work. The consequences
of such a mishap could be disastrous. Even though most tabletops
require only light scraping cuts anyway, if you use a Hoor-stand tool
rest, you'll need an even lighter touch. If things go awry while
scraping lightly, you can usually let up on the pressure when you feel
the rest tip—before things get out of hand.

Circudar tabletops, lilke the one on this Shaker candlestand, can be turned
outboard on the lathe. Photo by Robert Marsala



Spindle Size and Speed

Another consideration for accomplishing a turning the size ofa
tabletop is the size of the spindle. In general, the bigger the turning,
the bigger the spindle required. A large, heavy turning, for instance,
should not be done on spindles smaller than 1 in., with 1%in. to

1% in, being much better.

When turning a tabletop, not only will you have to consider the
spindle size of your lathe, but you'll also need to maintain a low
speed for the turning. A large outboard turning demands speeds in
the range of 50 to 350 rpm. Unfortunately, although many lathes can
accommaodate a large outboard turning, some do not have sufficiently
low speeds to allow outboard work of any size to be done safely
(many have a low speed of 600 rpm). Even though the trend in the last
five years has been to put low-speed capacity on most lathes, with
many older lathes (and some new ones), you'll have to reduce the
speed by replacing the standard AC motor with a DC or by installing a
counter shaft (see pp. 10 and 11 for more on controlling lathe speed).

Meticulous Glue Up

Careful preparation of the blank fora top is a must. To geta
sufficiently wide blank for a tabletop, you'll more than likely have to
glue up stock. If you do, take great pains in making the joint. Failure of
a glue joint could be disastrous, so it's important (o ensure perfectly
jointed surfaces on the stock. [ use a yellow or white glue, such as
Titebond or Elmers, because of its strength. After glue up, carefully
bandsaw the blank to a circle. This way the blank will have better
initial balance when you begin turning.

Because only one face of the blank will be turned, it is only
necessary to joint and/or plane one side of the blank after glue up.
You simply have to clean up the side the faceplate will attach to. To
help strengthen the glue joint, I like to glue a large square block to the
bottom of the blank before attaching the faceplate. This allows me o
use long screws, which will go through the block and a bitinto the
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Turning a Top for a Tea Table

I Cut aplue Wock of sufficient size, attach itto a
Saceplate and scrape the block flar. Then glue and screw

the assembly to the bk

2 Make the initial culs with a scraper to flatten the o

4, Usea straightedpe to check the surface for flal 5. With the lathe running, sand the tof

tabletop blank. T also try to use only two boards in a tabletop blanlk,
with the glue joint near the center. 1 dothis so that the backing block
will overlap both halves, further strengthening the glue joint

Attach a suitable-size block (it can be bandsawn round or left
square) 1o a faceplate and scrape it flat, Then drill each corner of the
block o accept the screws that will attach the block (with Faceplate)



3. Usea bow! gouge to remove a
good amaount of waste. If you're
using a floor-stand tool rest,
however, its a good fdea to avoid the
gouige and only use lght scraping
otherwise, heauy pressuve coudd tip
the rest into the spinning work.

. After turning and sanding, finish
the top.

o the blank. Then glue and screw the assembly o the blank. For
added strength, change the screw in the faceplate, one at a time,
to a longer screw that goes slightly into the blank: Allow the glue
to dry, and you're ready to begin turning. The photos above show
the process.
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Appendix A
Holding Material
on the Lathe

Most wood turners are always looking for the ultimate chuck—the
one that will do everything. But no one chuck will hold everything,
and many chucks are necessary if a wide variety of work is to be held.
As you've probably noticed, I prefer homemade chucks. Beyond a
factor of cost (their price is infinitesimal)}, they almost always work
better than their commercial-made cousins. [ have endeavored
throughout this book to show homemade and improvised chucks,
but in this section 1 will focus on commercial-made chucks.

Centers

The oldest and simplest wayto hold work in the lathe is between two
centers: one is mounted in the headstock spindle, and the other is
mounted in the tailstock. Centers are fast, reliable and allow unlimited
chucking and unchucking, which is an advantage for trial-fitting pans
and applying finishes.
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A lathe with a Morse taper in its
spindle is more useful than one
without, Unlike threaded spindles,
Morse tapers are universal, so you
won't be limited 1o accessories
made by your lathe manufacturer.
On a quality lathe, both the drive
and tailstock centers mount in the
lathe by means of a Morse taper.
An American innovation, the
Morse taper is used commonly in
machinery produced worldwide

DRIVE CENTERS

The drive, or spur, center mounts in the lathe headstock and both
holds and rotates the work. On most lathes, the shaft of the centerisa
Morse taper that fits in a matching socket in the spindle (for more on
Morse tapers, see below). The business end of the drive center is a
point, which is surrounded by spurs (often called tines). The point
should protrude Y in. to YWin. above the face of the tines to ensure
that the work is centered before the tines bite in. On better drive
centers, the center point is adjustable so that the amount it protrudes
above the tines can be changed with the needs of the turning
situation, and it may be replaced when necessary. The center point
should protrude a bit more for larger turnings and softer wood than it
would for small turnings and harder wood.

because it is i sure, trouble-free
method of mounting accessories
in machine spindles. Technically,
the taper is on the center, drill
chuck or other accessory you
want to mount in the lathe, A
matching socket is machined in
the spindle.

A Morse taper and its matching
socketare about 3° inclusive,
which is just sufficient taper o
provide 2 locking action once

A T,

Accessaries with Morse tapers expand the capabilities of your lathe.
Showm here (from lefit) are a crotch center, a drill bnt, @ cu pcenter

and fro drive centers,

driven inta the socket. But it's not
so strong thar it won't release
when an equal, opposite force is
applied. Morse tapers come in
sizes from 80 through 7, and the
actual degree of wper is slightly
different for each stae, Wood

lathes commonly have tapers
ranging from #0 w #3, with #2
being the most common,

- e

You can ada pe small Morse tapers
to larger spingles wsing Morse-
taper sleeves,
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Drive centers are sold in both two- and four-spur models. Though
four-spur drive centers are more common, [ prefer the two-spur
variety. It drives as well as a four-spur and can be oriented for equal
and positive drive no matter what the contour of the end of the
turning billet. A four-spur center will drive on only one tine when
work is not square, which can often cause the work to gooff center
and even kick out of the lathe in extreme cases (see photo at right).
Fortunately, it is a simple matter to modify a four-spur center by
grinding two of the tines away.

Each tine of a spur center comes to a chisel point. It is vital that the
chisel edges not be in line with each other, or the center will work
more like a wedge, splitting the work. If the tines become dull or
damaged, they can be ground back to a chisel edge (grind on the
bevel edge only).

It is not usually necessary to pound the center into the work, nor is
it necessary to saw linesinto the end of the billet toachieve positive
drive Pressure from the tailstock will ensure that the tines bite in
sufficiently. Even on small lathes, there is tremendous mechanical
advantage in the screw-thread mechanism of the tailstock hand
wheel. If you're using a 60° point on a live or dead center in the
tailstock, it may be advantageous to tap the billet lightly with a
wooden mallet when first mounting it. This will ensure that the tines
bite in without the tilstock center having 1o dig in wo deeply.

If you do small work, such as doll-house Furniture parts, you may
want to invest in a mini drive center because a standard drive center is
larpe and will get in the way. A mini drive center has an outside
diameter in the ¥-in. to Y-in. range.

TAILSTOCK CENTERS

A tailstock center mounts in the tailstock spindle to center and
support the work. The end that sticks into the billet is either a 60°
point or a cup center, which is a small center point surrounded by a
raised ring. The outside ring of the cup center holds grease and
prevents the work from splitting, But it has been my experience that a
60° point has no greater tendency to split work than a cup point
What's more, a 60° point holds in a much smaller area, which often is
an advantage, and its simple construction allows it to hold up better in
day-to-day use. About the only time a cup point is really needed is for
special situations, such as a split segmented turning (see Chapter 8),
where the fragile paper joint makes splitting the turning a real
possibility.

There are two types of tailstock centers: dead centers and live
centers. A dead center is relatively inexpensive, and many lathes
include a dead center in the standard accessory kit. The center is
stationary, so it must be lubricated to reduce friction and burning. A
dab of grease will do. But no matter how much and how often you
apply the grease, some burning with a dead center is 1o be expected.

Dvive centers with two or four spurs
maunt in the headstock spindle. A
fec-spaer center (lefi) holds an
unsguared end of a billet more
securely than the fourspur model
fright)

A dead conter consisis of a simple
Irival oo udiich the wark spins,
Manylathes include such a center
in the standard accessory kit, Dead

cernfers must be lubricated to rediice
Sfriction and burning,

Holding Material onthe Lathe. 119



The center point of a live center
spins on a bearing, so there is no
meed for lubrication, and buriing is
eliminated. Shown here (s a

sam pling of live centers

Faceplates are wsed to mount lat
work on the headstock spindle.
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A better alternative to a dead center is a live center. On a live center,
a bearing (usually a double-row bearing) allows the center point to
spin with the billet (see photo above), Because of this, there is no
need for lubrication, and burning is eliminated. Also, since friction
isn’t a problem with a live center, much greater force can be exerted
on the work, so it will be held more securely-

Better live centers (and more expensive) are sold with two or three
interchangeable points. The cup center and 60° point are the two
traditional point options. (Metalworking supply houses offer 60° live
centers at bargain prices.) Some live centers also have a third insert,
which is tlat-faced. This is used for special tasks, such as holding a
bowl in a jam chuck or metal spinning, and is of little value to the
furniture maker.

Faceplates

For work that cannot be supported ( or that you don’t want to
support) by a wailstock, a faceplate is usually the answer. A faceplate is
basically a disk that is threaded onto the lathe headstock spindle.
Many faceplates are made from castaluminum today, which is fine for
most situations. But aluminum should not be used for large-diameter,
heavy work (diameters above 18 in.). For these situations, there is no
replacement for the density and strength of cast-iron or steel
faceplates (see photo at left).

Holes around the periphery of the faceplate allow work 1o be
fastened to the plate with serews. Better faceplates are not flat but
rather have a ridge around the outer edge, which allows the plate to
seat tlat on uneven surfaces much better. Common diameters for
faceplates are 3 in,, 6 in. and 9 in. For some reason, many
woodworkers think they need a large faceplate—6 in. or larger. But
the fact is that the small, 3-in. faceplate (often called a bowl chuck)
will serve you much better. Bowl chucks are so handy that 1
recommencd buying four to six of them so that vou do not have
mount and unmount them all the time.



Faceplates are made to fit standard spindles, but you can make
taceplates for oddball lathes if you can find a nut that fits the spindle.
Simply have a welding shop weld a large, heavy, tlat washer to the nut
and drill and countersink evenly spaced holes around the periphery
of the washer for screws,

Toprevent work from flying off faceplates while turning, it's
imperative to make sure the work is screwed securely in place.
Traditionally, the common wood screw was used for this purpose, but
sheet-metal screws work much better. Sheet-metal screws have
straight bodies with a 45° thread profile that bites into wood
aggressively. What is more, they are mildly heat treated, which gives
them added toughness. As a minimum, a #10 sheet-metal screw
should be used, with #12 or even #14 being better. | use #12 screws:

1 in. for the lion's share of my work, and 1% in. when extra security is
needed, Under no circumstances should you use drywall screws.
They are hard and brittle and could snap under a heavy load.

Since most bowl chucks only have three holes around the
circumference, it's a good idea to drill and countersink an extra hole
between each of the originals for a total of six. This allows six screws
in demanding situations, greatly increasing the holding power.

Scroll Chucks

Two scroll chucks designed especially for wood turning are the Nova
chuck, which was the first on the market, and the Oneway, which is a
close copy of the Nova (see top photo at right). Oneway, however,
goes to the extra expense of case-hardening both the scroll and
bottom jaws, as well as nickel-plating the chuck body. The hardening
should give longer wear, and the plating provides self-lubrication and
rust resistance, Nova, however, has the greatest variety of jaws, is the
least expensive and has a very complete instruction manual. Because
Nova was the original wood-turning scroll chuck, I will explain its
operations and point out any differences of the Oneway.

Although the Nova scroll chuck has its roots in metalworking, it
differs significantly from its ancestors. Itis much lighter in design and
has safety jaws that cannot fly out of the chuck body at the high
speeds encountered in wood turning. A 4-in. diameter steel body
encases four jaws (rather than the three in its metalworking cousin)
that open or close in unison by the action of a circular scroll plate (sec
botom photo atright). The Nova chuck uses steel levers that fit into
holes to turn the scroll plate: one lever fits in the scroll itself, and the
second set in the chuck body. For this reason such chucks are often
called “lever chucks.”

The Nova (left) and Oneway (vipht )
seroll chechs are neary identical,
right dowmn to thetr diameters and
Jaw sizes. These commercial chucks
e made specifically for wood
frarting

The scroll af each chuck engages the
rack on the bottom of the bese fan)
moting i in or onl, depending on
what divection the scroll is turmed.
(The scroll for the Novea (s on the
righi; the Onetway is on the lefi. )
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JAWS

For wood turning, a four-jaw scroll chuck is much more satisfactory
than the three-jaw variety usually used in metalworking, Four jaws
grip squares nicely but still hold round stock well. (It is tempting to
use a surplus metalworking chuck, but don't do it. Even if the
metalworking chuck has four aws, they are not designed for holding
wood, Besides being real knuckle-busters, the jaws are too small and
tend to indent wood severely without ever centering it.)

A good-quality scroll chuck will have a two-piece jaw design: a
base and a top. (Nova borrowed its two-plece jaw design from
metalworking chucks.) The base jaws always stay in the chuck body,
and the top jaws are bolted to the base jaws with socket-head screws.
The two-piece design means the top jaw can easily be changed to
accommaodate any turning situation and allows the top jaw to hold
over a much greater surface area.

There is a wide variety of top jaws available, from small to large to
specialty jaws. One set of jaws fora medium-grip range is supplied
with both the Nova and Oneway chucks, and two or more additional
sizes are available at extra charge (see chart below). On both the
Nova and Oneway chucks, an aluminum plate with holes tapped
intoit can be mounted in place of the jaws. The aluminum plate is
cut into four sectors. By screwing rubber posts (what [ call rubber
haby buggy bumpers) to the plate at strategic positions, both round

Scroll Chucks
Chuck ' Small Jaws Medium Jaws Large Jaws Accessories
Nova %6 in. to | 2in.to 3 in. Exp. F4in 1o 11- and 16-in,
2% in Exp, 44ain, Exp. rubber bumper
jaws
Wwinto Yinto Fainto
1% in. Comp. 1% in. Comp. FFain. Comp. Step jaws
Spigot jaws
Polypropylene
Jaws
Pin jaws
Screw center
Spur center
Oneway Thin. to 2in.to 3in Exp Fin to 12-in. rubber
2¥in. Exp. 3% in. Exp. bumper jaws
Yain. o 2in.t0 3in. Comp. | 3%in o Screw center
1446 in. Comp. 4% in. Comp. Spur center

Exp. = Expansion hold  Comp. =Compression hold
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and odd shapes can be held in the lathe (see top photo at right).
Oneway's rubber posts have a hardened-steel core and a dovetail
shape. which tends to pull work down onto the face of the aluminum
plate, Nova's straight-sided rubber posts do not pull work onto the
chuck face as well,

Rubber baby buggy bumper jaws are not intended for heavy
primary turning, especially at large distances from the chuck face,
They are really designed for bow] tumers: You can hold a turned bowl
bry the rim so that light cutting and sanding can be done on the base 1o
remove the chucking nurks left during primary turning. They can be
used for primary wrning of thin, odd-shaped objects, if you restrict
yoursell to light cuts. Because they can grip square or rectangular
piceces, they are also perfect for urming comer blocks.

Noval ilso offers polypropylene plastic Pro-Jaws, which are very
useful for production situations, They are essentially polypropylene
plastic blocks that bolt to the bottom jaws with socket-head screws.
The plastic can then be worked with a scraper to the exact shape of
the work to be held, The result is 4 perfectly fitting chuck from a soft,
nonmarring plastic that will leave nary a trace that the work was ever
gripped. Plastic aws are a bit pricey at about $25 per set, but fora
production job they can pay for themselves in a burry. These jaws will
also fit the Oneway chuck, but you'll need to be carcful because you
won't be able to use Oneway's safety locks, which hold the pws on
the chuck (for more on safety. see po 124).

While you may think of scroll chucks as gripping by compressing
around the outside of the work (compression hold), they work just as
well by expanding inside a recess in the work (expansion hold),
Wood-turning scroll-chuck jaws are angled on the outside. By
scraping i dovetailed (undercut) recess in the work, the chuck can be
expanded o seeurely hold under the recess,

One problem about lever chucks is knowing which way to wrn the
two levers for tightening. This can be most irksome when all you
want to do is tighten the chuck to snug up the picce a bit All it takes is
one wrong turn, and your workpiece is falling on the floor. As a
reminder, 1 engraved an arrow on the scroll Turning the lever in the
direction of the arrows moves the aws inward for a compression
hold; turning in the opposite direction will tighten for an expansion
hold (see bottom photo at right )

Both the Noviacand the Oneway come with a screw-chuck
accessory, | use mine often for stool seats and escutcheons, among
others. Both companies also offer a spur center that cun be gripped in
the chuck in the same manner as the serew-chuck accessory. The spur
center allows you to accomplish spindle turning without dismounting
the chuck. But I find the chuck body gets in the way much of the time,
so dismountthe chuck and use a standard spur center for anything

Both Nova (riphi ) and Oneday
{lefe) affer for their scrolf chrcks
what the auchor calls rubbey baby
brpep bumper jenws, Rubber posts
arescrewed e dhe forr sectioms of
ari ctlvrminaom Blate=in arny
cenfipnration—to hold i odd
sha ped object,

Enpraving an arrow on the scrolf
chuck will help you remember
wlich iy fo furn the fever io
Hehten or loosen,
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To prevent the faws from opening
beyond the grip of the scroll, the
Nowva chuck ¢left) has a set sorew in

the number-one jau ke The
Chreway (right) has a pin on the
nnderside of one of the four fop fauws
thett evigapes a slol in the jaw
ket y
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but a very quick spindle job. This feature might be interesting,
however, to someone who owns a lathe without a Morse taper in the
headstock and has no source of spur centers.

SAFETY FEATURES
Scroll chucks from both Nova and Oneway have safety locks that
prevent their jaws from being opened too far (see photo at left).
Without such a safety feature, it is easy to inadvertently extend one or
more jaws beyvond the grip of the scroll. The overextended jaws will
fly out of the body when you start the lathe, possibly with deadly
consequences. | overextended the jaws of a scroll chuck once with a
metal lathe. A 9-lb. jaw ricocheted off the lathe carriage, went through
a thermopane window and landed 10 f. from the building. A
metalworker's rule of thumb is o never work with the jaws extended
more than halfway out of the chuck body- I have never disobeyed the
halfway rule since that sobering experience. Even if the scroll chuck
you're using has safety locks, it's still a good idea to test the jaws,
Before starting the lathe, test each jaw individually by seeing ifit will
move, then stand out of the line of fire when you start the lathe.
Spinning jaws are also dangerous, They are real knuckle-busters.
Do not to touch (or brush up against) the jaws or chuck body, and be
especially wary if the jaws are in the least outside the chuck body. If
the job demands working close to the chuck, wrapping the chuck and
jaws with duct tape can help. The tape covers sharp edges and helps
brush fingers and body parts away rather than being caught by the
spinning pws.

Screw Chucks

A screw chuck is an old favorite for holding small items. What most
turners fail to realize is that it can also hold fairly good-size work as
well The design is simplicity itself, A screw protrudes from the face of
the chuck. You simply drill a hole in the workpiece the size of the
screw, then thread the chuck on the work. Because a right-hand
thread opposes the rotation direction of the lathe, the work self-
tightens on the chuck. Work can be chucked and unchucked from a
screw chuck with Fair consistency (a homemade screw chuck is
shown on p. 100,

Traditionally, screw chucks are small in size and built on a Morse-
taper blank. Such screw chucks are perfect for turning repetitive parts
such as drawer pulls or finials. The small screw hole leaves little
visible evidence of turning, and with the case ofa pull, it facilitates
mounting on the finished furniture.



rn
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JSairly large work. Traditional sorew chcls built on tenilstock or headstock spindle.
Morse tapers { front middle and vight ) are for small work.

A second type of screw chuck has evolved in recent years. It is built
on a faceplate-like body that allows it to be threaded onto the
headstock spindle. The more positive drive of the threaded mount
allows a really massive screw to be used. Such chucks have a straight
screw with a very coarse 45° thread profile. The thread looks much
like a giant drywall screw, which makes for a very positive hold.
These chucks are good for larger items such as stool seats, lazy
Susan's or plant-stand tops, The Glaserscrew chuck is of this type,
and both the Nova and the Oneway scroll chucks come with screw-
chuck accessories with screws of this type (see left photo, above).

Jacobs Chuck

Correctly called a drill chuck, this old stalwart is more often named for
the original American manufacturer. In addition to holding drill bits in
either the headstock or the tailstock, a drill chuck can successfully
haold small work. The drill chuck is also great for mounting buffing
wheels in the headstock spindle 1o make a cheap buffer. Drill chucks
are sold according to the largest diameter they can grip. Common
sizes are ¥ in and ¥ in., with the laner being more useful for wood-
turning lathes (see right photo, above),

Holding Material on the Lahe

The Glaser screw chuck (left) and the Nova scroll elck il chucks (also fnown as facobs chudes ) are preat for
with screw-chuch accessory (middle, back ) can hold mounting drill bits and other accessories in either the
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Appendix B
Sharpening Jigs
for Grinders

While it's possible to achieve a well-shaped bevel freehand on a
grinder, it takes years of practice. For this reason, | strongly
recommend that you consider buying one or both of two jigs that aid
in the sharpening process. The Glaser Jig and the Oneway sharpening
system both allow you to grind correct shapes and angles on turning
tools. I have found they allow students to start grinding their own
tools the first day of class. And my own tools come out better. When |
grind a spindle gouge by eye, there are facets in the edge where |
must, of necessity, pause during the grinding process. If | use one of
the jigs, I geta perfect fingernail profile.

The Oneway Sharpening System

The Oneway sharpening system is the brainchild of Oneway's driving
force, Tim Clay, himself an avid turner. Tim looked at the entire
grinding process and came up with some innovative solutions to old
sharpening problems, His overall approach balances the grinding
wheels easily, dresses the wheels properly and provides jigs for
correct sharpening of the tools.
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Imestalting Ometoe s hiibis ae
balancing fixture on yvour grinder
wwheels eliminates vibration fo make
grinding easier,

The Wolverine fig from Oneuviy
Eives yor a bease writ o mount
wereder each wheel, a lilling table—
wihich is pood for scrapers, plane

frons and chisels—and an avm for

sharpening roughing-out gouges

and for use with the fingernail and
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sicde-prinding jips,

A great impediment to competent grinding is the vibration levels of
many bench grinders—especially if the grinder is light in weight
While dressing with a diamond dresser usually improves this
situation, it seldom eliminates vibration altogether, If not clamped to
the bench, the grinder will “walk” away- The principal culprit here, it
turns out, is the average grinding wheel, which is often out of balance.

Oneway sells a set of hubs and a balancing fixture for grinding
wheels (see photo at left). The hubs have a series of tapped holes that
accept set screws, which serve as counterweights to balance the
wheels, The only drawback 1o Oneway's system is that you'll need
grinding wheels with large center holes to accept the Oneway hubs.
Such wheels are available at industrial supply stores or directly from
Oneway. The package, including the new wheels, will cost around
$50 1o $100 (depending on the size of your grinder), but it's money
well-spent. Oneway suggests balancing the wheel, then dressing it
(with their fixture), then balancing it again. The result is that a
Canadian faceted penny (which is supplied by Oneway with the
balancing weights) will stand on edge on top of the grinder while it's
running. Grinding becomes a joy because the machine just sits on the
bench and purrs.

The sharpening jig from Oneway (Wolverine) comes with a base
unit that mounts under each grinding wheel and an arm that will fit
into either base unit (see photo below). There is also a generously
sized (3 in. by 5 in.) articulated table that fits into either base unit. This
table aids in sharpening plane irons and bench chisels, as well as
scrapers. An optional accessory is 4 clever dressing jig that uses a
diamond to dress the wheel dead fHat and square.

Two additional jigs for sharpening gouges are available as
decessories to use with the Wolverine jig, each one costing around
$30. The first is the fingernail jig, which does not, as the name implies,
put a fingernail grind on a spindle gouge. The second is the side-
grinding jig, which is designed for sharpening bowl gouges, and this




The Oneway side-grivding fip is
easy fo use and froduces a perfect
gring ort shindie and bow! gowges

it does very well (see photo above). However, it also gives a better
fingernail grind on spindle gouges than the fingernail jig does. 1
would pass on the fingernail jig altogether and buy only the side-
grinding jig. Either jig can be improved by filing the round hole that
cradles the tool to a V shape, which will consistently center the tools,
especially if they are small in diameter.

To use the jig, clamp a gouge (either spindle or bowl) in the side-
grinding jig. To repeat the grind perfectly, the gouge must project out
of the jig the same amount each time, You'll need to glue or nail a
small block of wood to the bench beside the grinder (or draw a line)
to act as a stop (see photo at right). With the grinder off, place the tang
of the jig in the pocket at the end of the arm and adjust the arm in or
out until youve got the right angle of grind. Then start the grinder and
rotate the tool slowly to achieve the desired shape. A perfect shape
will be achieved because the tool contacts the wheel perfectly all the
time. Toeasily duplicate a particular grind, mark the correctangle on
the arm.

There are some sticky plums in this otherwise tasty pudding,
however, The first problem lies with skew chisels. Following
Oneway’s directions, you achieve a curved hollow grind, which is
wretched for architectural turners. The only way | know how to
achieve the flat grind is shown on p. 20. The second problem is that
the system is designed for a Delta 8-in. grinder, so if you own a 6-in. or
7-in. grinder, you'll have 1o block up the grinder to the correct height.
A 10-in. grinder presents problems in two regards. The base unit does
not fit under the wheel, and balancing hubs are not available for shaft
sizes larger than % in., and most 10-in. grinders have 7 in., or larger,

To vepeat a grind pevfecty, the

ponegie mdst profect ouwlt of the jig the
same amont each Hime. You can
either draw a line or glue or nail a
small Block of wood to the bercl
beside the prinder to act as a stof)
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shafts, The directions for the system could also do with more
illustrations and pictures. For instance, drawings of correct tool
profiles would be most helpful.

The Glaser Jig

The Glaser Jigis the contrivance of retired Southern California
aerospace engineer, avid turner and craftsman, Jerry Glaser. Jerry was
the first to sell a gouge-sharpening jig, and like all the things he
designs and makes, it reeks of excellence (see photo below),

Setting up the Glaser Jig demands a grinder at a fixed location,
preferably screwed o a bench or fixed to a pedestal. It is necessary to
drop a plumb bob from the face of the wheel, then mount a bearing
block on the floor a set distance in front of where the plumb bob
touches down. This distance is determined by how high vour grinder
is from the loor, and a chart in the directions calculates this for vou

{the directions are excellent),

The Glaser g helps accompiish a
evfect grind an spindle and boud
poniges and offers move fextbility in
the sha pe of the prind than the
Oneway side-grinding jig
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The Glaser Jig was originally designed for sharpening both bowl
and spindle gouges, and for this task it offers more flexibility than the
Oneway side-grinding lig. Every aspect of the jig—length of the tang,
angle of the gooseneck and distance of the pivot point from the
grinding wheel—is adjustable.

It is so adjustable that it takes some patience 1o get everything set
right, A plastic tube is supplied for adjusting the tool position in the
jig. Simply slide the tool forward until the tip is even with the end of
the tube (see photo at right). Because the tool is clamped in a V-block,
perfect alignment and centering is achieved every time. As the fAlute
gets short with age, you'll have to grind a flat spot on the shank to
facilitate alignment. Glaser offers a worthwhile accessory that greatly
aids the setup process. It is a sample set of gouges, machined into
either end of a short mild steel bar, By matching the bevel shape you
produce on your tool to the sample tool, you know you are starting
with a correct general-purpose grind. You don’t grind the sample tool
because you make all adjustments with the grinder off. With the
sample tool in the jig, adjust everything until both bevels align with
the wheel. Now grind the real tool and compare it to the sample tool.
Once the right combination of adjustments are found for a grind vou
like, it is best to mark the jig so that the grind is repeatable.

The jig sharpens spindle gouges well too. Some trial and error is
necessary to get things right, and again the sample ool is of great
help. The sample spindle gouge has a rather deep flute compared to
most spindle gouges. Therefore, some further adjustment of the jig
may be necessary if you prefer a gouge with a shallower flute pattern
than the sample. The jig also does roughing-out gouges. The system
claims to grind skews well, but here again, it's an inappropriate
hollow grind and curved edge.

A plastic tube supplied with the
Crlaser fig helps pet the ool adfusted
ire the fig. Simply slide the tool

Sowward wntil the tipyis even with the
ertd af the tube.
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INDEX

A

Arm posts, turning, 73

RBarber-poling. Yee Chatter,
harmonic,
Beading-and-paning tool:
describid, 26
illustration of, 26
sharpening, 26
Beads:
cutting,
described, 50
illustration of , 51
toolsfor, 50
in single-axisturning, 62
Bearings:
ball, 5-6
roller, 5
sleeve-type, 3-6
Bed posts:
long,
miaking in sections, 78-79
turning, 78-85
wrning speed for, 79
short, turning, 78-79
size of, 77
turning speed for, 77
See also Sheraton posis.
Bedan:
described, 26
illustration of, 26
sharpening, 26
Beds, lathe:
aluminum for, 5
extensions for, 9
Bent back posts:
balancing, 75
bending, 75
chucks for, 75
rning, 75
See also Chair parts.
Bevel, defined, 50
Biscuits:
for coopered columns, 90
for paper joints, B9
Baw! gouge:
described, 25
grinds,
advanced, 25-26
factory, 25
madified, 25-26
sharpening, 25-26, 36

Buffers:
forlathes, 37-38
small, 38
Buffing:
buffers for, 37-38
compoundsfor, 38
defined, 37
technique for, 38-39
wheelsfor, 38
Burnishing:
jig for, 43
process of, 42-43
Burrs, on scrapers, 42-43

C

Cabriole legs:

CONVErging axes,
defined, 6G2-63
Hlustration of, 63
offsets for, figuring, 63-65
turning, 65-68

described, 62

parallel axes,
defined, 62-63
illustration of, (68
offsetsfor, figuring, 68
turning, (8-64

Carved columns:

making, 90-95

Seealso Flutes. Reeds. Spirals.
Centers:

described, 117-120

distance between, 7,9

drive,
center points on, 118
described, 118-119
Muorse tapers on, 118
spurson, 118
twospur va four-spur, 119

tailstock,
dead, 119
described, 119-120
live, 119-120
Chair parts:

arm posts, 72

benit back posts, 75

choosing wood for, 71

legs, 73-74

stretchers, 72

trning, 71-75

Chaner, harmonic,
eliminating; 14
steady rests against, 14

Chucks:
forbent back posts, 75
compression rings for, 102
forfurniture parts, 117-125
Jacobs, described, 125
nest, for maldings, 106-107
SCTEW,

deseribed, 124-125
for faceplate turning, 99-100
Glaser, 125
for moldings, 106
typesof, 124-125
scroll,
accessoriesfor, 123-124
described, 121-124
jaws, 122-123
lever, 123
Nowa, 121-124
Oneway, 121-24
plastic jaws, 123
rubberbaby buggy bumper
jaws, 123
safery features on, 124
for spindle rurning, 101-102

Columns;
doverail joints for, 94-95
turning, 87-95
SeealsoCarved columns.

Coopered columns. Split
columns.

Coopered columns:
aligningstaves for, 00
billets for, BO-G0
tapering, 89-00

Corner blocks:
defined, 105
turning, 107

Coves:
cutting,

described, 48-49

mistakes in, 49-30

spindle gouge For, 49-50
in single-axis wrning, 62

Cutoff ool
lustrationof, 21
sharpening, 21
Forshear cutting, 48
sizesof, 21
types of,

diamond-section, 21
economy, 21
Muted, 21
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D

Dovetail joints, For columns, 94-95
Drresser;
diamond, buying, 33
star-wheel, 34
Dressing, of grinder wheels, 33-34
Ducttape:
for coopered columns, 90
forloose-fitting tenons, 83
Duplication:
calipers for, 53-54
dividers for, 52
master parts for, 52
open-end wrench for, 54-35
pauernsticksfor, 52-53
turner's gate for, 54
variance in, 51

E

Engaged columns. See Split
columns.
Escutcheon, defined, 105

F

Faceplates:
bowl chucks, 120
described, 120-121
making, 121
screws For, 121
sizesof, 120
Faceplate turning:
finials, 98-100
pulls, 97-100
speeds for, 12
tool rests for, 9-10
Feather, defined, 37
Finials, turning, 97-103
Flutes:
making, 90-92
out-cannel gouge for, 92
Furniture parts, turning, See
ndividual ifems,

G

Gap, in bed,
defined, 9
fillerfor, &
Ghost
defined, 59
reading, 55
Gouges:
sharpening jigs for, 128-131

See also Bowl gouge. Roughing-

out gouge, Spindle gouge.

134

Grinders;
pguards for, 31-32
lighting for, 31,32
rests for, 31,32
andsafety, 31, 32
safety glasseswith, 32
safety shields for, 31
sharpeningjigs for, 127-131
sizesof, 30-31
speeds of, 30-31
vibrationof, 128
Grinding. See Sharpening,
Grinding wheels:
balancing, 128
dressing,
described, 32
diamond dresserfor, 33
silicon-carbide stick for, 34
star-wheel dresserfor, 34
grits of, 32
siicon-carbide vs aluminum-
oxide, 32
testing, 32

H

Headstocks:

bearings in, 5-6

index head for, 8

pivoting, 10

See aiso Lathes, swing head.
Hide glue, for paper joints, 88-89
Honing:

buffing, 37-39

whetstones for, 39-41
Hose clamps, for coopered

columns, 90
Hot hardness, defined, 17

I

In-cannel gouge:
for reeds, 90
for spirals, 93-95
Index head:
featuresof, 7,8
hole pattern for, 8
Indexing, for flutes and reeds, 90

J

Jigs:
forcentering billets, 45
for dovetails, 94-95
fordressing grinder
wheels, 32, 33

fordrilling mortises, 82-83
fingernail, forgouges, 128
for flutesand reeds, 92
Glaser,
adjusting, 131
described, 130-131
setting up, 130
for sharpening, 34-35
sharpening with, 127-131
side-grinding with, 128-129
Joints:
drilling mortises for, 81-85
glue for, B0
maortise-and-tenon,
making, 79-85
wood pins for, 64-65
paper,
biscuits for, A9
glue for, 88-B9
turning tenonsfor, 81

K
Kraft paper, for jainis, 89

L

Lathes:
aluminum in, 5
assembling tool kitfor, 18-27
bearings for, 5
buying criteria, 6
cast-iron, 5
construction of, 5-15
features of, 7-12
heavy-duty, 6-7
light-duty, 6
medium-dury, 6-7
outhoard tool rests on, 112
speed of, 10-12
structural steel, 5
swing-head, 10, 111-112
typesof, 6-7
varyingspeeds on, 10-11
See also individual parts.
Law of perpendiculars, 48-49
lLegs:
for chairs, 73-74
for rahles, 58-62
Seealso Cabriole legs. Chair parts
Table legs.

M

Medallion, defined, 105
Moldings:
applied, 105-10%
curved, 108-109




multiple-piece,
nest chuck for, 106-107
serew chuck for, 106
turning, 106-107
single-piece,
double-sided tape for, 106
paper joints for, 106
turning, 105-106
Morse tapers:
advantages of, 8
described, 118
Mortises:
drilling methods for, 81-85
fortablelegs, 57-58
Motor, direct current (1), 11
Multiple-axes turning, 57, 62-69

O

Orings, for loose-fitting tenons, B3
Oneway sharpening system:
balancing fixture with, 128
described, 127-130
disadvantages of, 129-130
fingernail jig with, 128
hubswith, 128
sharpening jig with, 128
side-grinding jig with, 128-129
Out-cannel gouge, for flutes, 92
Outhoard turning:
Noor-stand tool rests for, 9-10, 112
for tabletops, 111-112
See alvo Faceplate turning,

P

Parting wol. See Cutoff tool,
Persistence of viston, defined, 55
Posts, bent, 75
Power sanders:
hook-and-loop fabric for, 27
Power Lock Pad system for, 27
using, 27
Pulleys:
step, 10
variable-width, 10-11
Pulls:
faceplate turning,
blanksfor, 98
illustration of, 98
screw chucks for, 98-100
tools for, 98
wood for, 98
spindle turning,
chucks for, 101-102
illustration of, 98
turning, 97-103

Q

CQuenching:
of carbon-steel tools, 34
defined, 34
of HSS 1ools, 34

Raffan, Richard ( Turmning Wood with

Richard Raffamn), cited, 21
Reeds:
in-cannel gouge for, 90, 92
making, 90-92
W-chisel for, 90
Rondel, defined, 50
Rosete, defined, 105
Roughing-ouwt gouge:
described, 21.22
illustration of, 22
purpose of, 21
sharpening of, 22
for shear cutting, 46
sizes of, 22
turning square to round with, 62

S

Sanding See Power sanders.
Scrapers
described, 22-23
dome, illustration of, 23
form, making, 23-24
materials for, 42-43
right-angle, illustration of, 23
sharpening, 23, 24, 42-43
using, 23
Sharpening:
of beading-and-parting tool, 26
of bedan, 26
of bowl gouge, 25, 36
andbuffing, 37-39
of cutoff rool, 21
grinding, 30
and honing, 30, 37-41
importance of, 29
figs for, 34-35
lighting for, 31, 32
methods of, 30
of roughing-out gouge, 22
of scraper, 23, 24, 42-43
of skew chisel, 20-21, 34, 36-37
of spindle gouge, 19, 34-36
Shear cuts:
cutoff tool for, 48
illustration of | 46
roughing-out gouge For, 46
skew chisels for, 47
spindle gouge for, 46-47

Sheraton posts, jpints between
sections of, 80

Single-axis turning, 57-62

Skew chisel:
flatbevel on, 19-20
illustration of, 20
oval vs. Stabilax, 20
sharpening, 20-21, 36-37
for shear cutting, 47
sizesaf, 19

turning square to round with, 58

Speeds:
of lathes,
recommended, 12
varying, 10-11
for single-axiswirning, 58
Spindle gouge:
forbeads, 62
forcoves, 49-50, 62
described, 18
fingernail profile on, 18-19
illustration of, 19
sharpening, 35-36
forshear cunting, 46-47
sizesof, 18

rning square o round with, 58

Spindles, typesof .7, 8
Spindle turning:
of billets,
centeringof, 45
roundness checks for, 40
of finials, 97, 101-102
on multiple axes, 57, 62-69
of pulls, 97, 101-103
on singleaxis, 57-62
speeds for, 12
swing for, 9
Seealso Beads. Coves
Duplication. Shear Cuts.
Spirals:
carving, 92-95
in-cannel gouge for, 93-95
sanding, 95
Split columns:
billets,
paper joints for, 87-89
separating, B9
turning, 87-89
Spurs, on drive centers, 118-119
Stabilax, for sharpening, 20
Steady rests, against harmonic
chatter, 14
Stretchers:
duplicating details on, 72
turning, 72
Swing, defined, 7,9

INDEX
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T

Table legs:
mortised, illustration of 58
multiple-axes turning, 62-69
single-axis turning,
cutting beads for, 62
cutting billets for, 57
cutting coves for, 62
cutting mortises for, 57-58
cutting shoulders for, 59
described, 58-6G2
illustrations of, 60-61
speeds for, 58
tools far, 58
turning round, 62
turned shapes, illustration
of, 59
See also Cabriole legs.
Tabletops:
blanks,
glue-up for, 113
strengthening joints of, 113-
115
turning,
outboard, 111-112
process of, 114-115
speeds for, 113
spindle size for, 113
Tenons
loose-fitting, 83
sizing, 54-55
turning, 81
Tines. See Spurs.
Tool bases:
lockingmechanismsin, 12
outhoard, 10
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Tool rests:
features of, 12
(Moor-stand,
described, 9
scraping on, 112
for turning outhoard, 9
full-length,
advantagesof, 12-13
and duplication, 13, 14
shop-made, 13-14
Teals:
carbon sreel vs, high-carbon
steel, 17-18
quality of, 17-18
setsof, 18
See alvo individual tools.
Trrnidn g Wood with Richard Raffan
(Raffan), cited, 21
Turning See Bed posts. Chair pares.
Columns. Faceplate turning.
Finials. Moldings. Outboard
turning. Pulls Spindle turning.
Table legs. Tabletops

v

V-chisel, for reeds, 90

w

Whetstones:
jigs For, 40
forremoving burrs, 41
forsharpening, 3%-41
typesof, 40
using, 40-41
Wood pins, turning, 64-65
Work-hardening, defined, 43
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