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Drawn to Form: 
MULTIAXIS  
Hollow Forms

JOURNAL ARCHIVE  
CONNECTION
For more foundational 
information on multiaxis 
turning, see Barbara Dill’s 
AW articles on the subject:

•  “A Systematic Approach 
to Multi-Axis Turning” (vol 
22, no 3, page 34)

•  “Multi-Axis Turning: Part 
II: How to Turn a Goblet” 
(vol 22, no 4, page 52)

•  “Multiaxis Spindle 
Turning: Further 
Exploration” (vol 26, no 6, page 32)

AAW members can access all past journal 
articles online at woodturner.org.
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 Multi-Axis       Turning

A systematic approach to 

F or years, I’ve been intrigued 
with multi-axis spindle work. 
Although the candlesticks 

and bottle stoppers I turned were 
fun and whimsical, asymmetrical 
forms were a diversion from the 
symmetrical shapes I usually 
produced on the lathe. My initial multi-axis shapes were 

similar—mostly beads and discs of 
varying construction. Candidly, I 
had not explored the many options 
that this turning style has to offer. 

That all changed in the spring of 
2006 when I attended Mark Sfirri’s 
three-day workshop at Virginia 
Commonwealth University in 
Richmond. I was impressed with 
how Mark had taken the concept of 
multi-axis turning to heights I had 
not imagined.

Now, months later, after 
spending many hours experiment-
ing with these concepts, I have 
found a way to systematically 
conceptualize and categorize 
multi-axis spindle turning.Two variablesTraditionally, architectural 

turnings are spindles made by 
using one axis (Drawing 1). When 
the spindle is turned on one axis, 
the outcome is a spindle that’s 
ideal for a chair or an architectural 
feature. Beads, coves, and straight 
lines add visual interest. Just as traditional spindles 

are made by changing the shape 
(cutting beads, coves and/or 
straight lines), multi-axis spindles 
are accomplished by changing the 
axis as well as the profile: 1. Placement of the axes. One or 

both ends of the spindle are moved 
from the center axis to a different 
axis. The distance and direction 
in which the new axes are placed 

By Barbara Dill

Many woodturners find that multi-axis 

turning is difficult to figure out and is an 

even bigger challenge when trying to 

predict the outcome. Understanding the 

reasoning behind multi-axis turning is the 

first step to proficiency.

Drawing 1

3

2

1

1

2

3

1

1

3

2

1

1

2

3

Drawing 2

1

1

3

2

1

1

2

3

1

1

Drawing 4

Drawing 3
3

2

1

1

2

3

1

1

Note: This is the first of a two-part 
series on multi-axis turning. In the 
Winter issue, we’ll show how to create 
some pleasing variations. But first, 
some important concepts.

The stem of this goblet was turned from rectangular stock with two additional axes. 
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 Multi-Axis    
   Turning

Part II: How to turn a goblet

In the Fall 2007 issue, a 

conceptual model was 

described to help woodturners 

think about what to expect when 

turning a multi-axis spindle.

In a nutshell, there are two 

basic results or outcomes when 

changing the axes. First, when the 

new axis is partially cut, the result 

is two or more arcs that intersect. 

This results in a circumference 

made of intersecting arcs (Photo 

A). Alternatively, if the new axis is 

turned to a cylinder, a bead or cove 

is created with a circular or oblong 

circumference (Photos B and C). 

The variables that create the 

desired result are the type of curve 

or line cut and the way the axis 

is placed. Axes can be parallel or 

twisted as shown on drawings below

right. What makes all this interesting 

are the endless combinations each 

type of axes offers.
With some of the principles 

defined, it’s time to move on to the 

how-to samples to see some of the 

different outcomes possible. For 

more help in executing multi-axis 

pieces, refer to Part I of this piece 

in the Fall 2007 issue, “Multi-Axis 

Turning” and “8 Strategies for 

Success” on page 57 in this issue.page 57 in this issue.page 57

Get started
The tools required for this type 

of project are the same lathe tools 

required for routine spindle work: 

¾" spindle roughing gouge or a 

½" bowl gouge sharpened like a 

roughing gouge, and a detail or 

spindle gouge. (By grinding your 

tools to a 30-degree angle, you’ll 

improve your ability to make sharp 

V-cuts.) At the lathe, you’ll need a 

4-prong drive center or cup drive 

and a live tail center with a cup.

Arc-type spindle, 
2 parallel axes 
Use your spindle roughing gouge 

to reduce the 2×2×9" stock to a 

cylinder, using the true center axis. 

Next decide what axes you’ll use. 

The distance of each axis from 

the center axis is important as is 

the type of axis (either parallel 

or twisted). While the spindle is 

still sturdy, press all axes points 

into each end by clamping them 

between the head- and tailstock. 

Then mark the axes on both ends 

and on the cylinder side (Photo 

1). It helps to write down the 

By Barbara Dill The stem of the 
goblet at right 
incorporates an 
arc-type spindle 
with two parallel 
axes. The goblet 
at left includes 
a circular-type 
spindle with 
three axes on the 
bottom and one 
on the top. 
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Barbara Dill 

B orn into poverty in 1900, Louis 
Armstrong learned to play the cor-

net while in reform school. A few 

years later he was given his first cornet 
and mentored by King Oliver and others 

to play jazz by ear. The rest is history.
Some artists are like Louis. This article 

on multiaxis turning is for the rest of us.
Admittedly, multiaxis turning is 

complex. Even so, some turners can 
create forms randomly and get great 

results. Most of us, however, need a more 

structured approach so we can first 
experiment with confidence and then 

branch out in our own direction. 

This article offers an updated conceptual 

model designed to systematically present 

the essential elements found in multiaxis 

spindle turning. An orderly exploration 

is the intended outcome, with creative 
playfulness following for those inter-
ested in pure turning pleasure. My two previous articles on multiaxis turning appeared in AW in 2007 (vol 22, nos 3, 4). Since then, I have refined my thinking, explored the application of multiaxis spin-dles for a variety 

of projects, and combined the multi-
axis concept with split and inside-out 

turnings to create a new body of work. 

Jazz is happening. 
Significance of a conceptual model Exploration with a structure

Changing the axis provides woodturners 

with unlimited forms, within the limits 

of the lathe and the wood. In music, the 

notes must be studied, the limits of the 

instrument understood, and the musi-
cian must have the skills to produce 

music. Theory, technique, and skill come 

first; improvisation (jazz) comes later. 
So it is with multiaxis woodturning. A 

Multiaxis  Spindle Turning:  Further Exploration 
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When I began the process 
of educating myself and 
exploring turning more 

fully, after some basic earlier forays, 
I joined the AAW and later a local 
chapter, the Toronto Woodturners 
Guild. I was inspired by the many 
articles in American Woodturner and 
devoured each issue as soon as it 
arrived. One particular issue featur-
ing Barbara Dill’s multiaxis work on 
the cover caught my attention. I was 
struck by the lively forms Barbara 
was extracting from wood on the 
lathe. Further research led me to 
her website and DVD, and I subse-
quently took a class with her  
at Arrowmont.

After taking Barbara’s class, I 
began to explore multiaxis work 
more seriously. At a friend’s sugges-
tion, we both attended a class with 
Trent Bosch at the John C. Campbell 
Folk School, where I was introduced 
to hollow-form endgrain turning. 
Throughout these learning experi-
ences, I began to focus my design 
attention and drawing on the explora-
tion of multiaxis hollow forms.

My exploration of these forms con-
tinues, and this article explains and 

Round off the blank and cut a tenon with 
squared shoulders and face.

After flipping, remounting, and retruing 
the blank, cut a ¼" clearance groove to 
form a ¼" reference plane. This plane 
helps to orient the blank visually, and the 
groove offsets the body of the work from 
the jaws, allowing easier tool access.

Prepare the blank

Ian Stewart

A rogue’s gallery of Ian Stewart’s playful, multiaxis boxes.

http://woodturner.org
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Drawn to Form

Communicating Intent

In my capacity as a design educator, I teach 
students how to express their ideas through 
drawing. Whether it is two- or three-dimen-
sional design, the same drawing principles are 
used in the communication of design intent.

Drawing or sketching is much like turning, 
requiring hand-to-eye coordination, tool con-
trol, and focused intent. When developed and 
in balance, these skills will produce consis-
tently expressive drawings that communicate 
design intent and direction, or inspirational 
avenues of investigation.

I often sketch my turning ideas in my journal 
and reference these when on the lathe. Not 
all ideas are executed as drawn, as the wood 
will often have something to say during the 
turning process. I find I am far faster at drawing 
than turning, primarily due to practice.

When teaching drawing, I start students off 
with basic tool control, trying various instruments 

These drawings show 
the creative process 
in action, with a 
variety of ideas under 
exploration. Whimsical 
doodling, tangent 
explorations, and 
focused drawing are 
all part of the process.

Ideas that were at first just suggested are explored in depth. Various iterations of the overall form, leg ideas, 
and the relationship between the forms and the multiple axes are all detailed. Through such drawing, the 
design intent comes into focus, and can be clearly communicated.

and papers without a specific drawing task at 
hand. One way to practice is to slip a sheet of grid 
paper under semi-transparent paper, tracing the 
grid lines so that you produce even, consistent 
lines, avoiding “chicken scratches.” Much like cut-
ting while turning, aim for smooth, even pressure.

Next is to split the difference, drawing be-
tween the grid lines. When I sketch in my journal, 
I always start out with a warm-up exercise of 
drawing closely spaced lines with the finest black 
marker at hand. I always draw with a marker so 
that ideas are not erased due to a drawing error. 
Sometimes drawing errors lead to new ideas.

Effective communication with drawing 
takes practice but is worth the effort when 
you can show others your intent prior to plac-
ing a tool on wood. Much like turning, the 
outcomes and rewards can vary, but the more 
you do, the more you progress in your ability 
to communicate design intent.

demonstrates the process of turning 
a multiaxis lidded box. As Malcolm 
Gladwell notes in his book The 
Outliers, most individuals who excel 
in their fields of endeavor have put 
in more than 10,000 hours to master 
their profession. As a relatively new 
turner, I think 10,000 forms should be 
enough to be considered a master—
only 9,829 to go…

Prepare the body
Turn a blank round and form a tenon 
on the tailstock end. The length of 
the blank is somewhat arbitrary, but 
the longer the blank, the greater the 
potential offset at the tailstock. I use a 
four-prong spur drive and a live center 
in the tailstock.

Flip the blank end for end, mount 
the tenon in the chuck, and re-true. 
Next, cut a groove at the chuck end 
to provide a reference plane for 
indexing the form against the jaws 
of the chuck. I usually make the 
plane about ¼" (6mm) wide and the 
same diameter as the jaws or slightly 
larger. Cut a clearance groove, also 
about ¼" wide and fairly deep. This 
also provides a visual reference void 
and safety zone for tools, which aids 
in preventing contact with the jaws 
when turning on the new center 
(Photos 1, 2).

Now I determine the general propor-
tion of the form, which may be based 
on a sketch from my journal and the 
mounted blank. Drawing the forms in 
both perspective and elevation allows 
me to develop proportions and details 
prior to turning. As I have discovered, 
both drawing and turning multiaxis 
forms is challenging; however, the 
drawing process allows me to explore 
forms off the lathe, and can be done at 
any time. (See Drawn to Form sidebar.)

I typically divide the length of the 
blank into thirds, with one-third for 
the “waist” line and two-thirds for the 
upper body. Mark these proportions 
with a pencil on the blank.

www.woodturner.org
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blank to help keep the blank in the 
jaws of the chuck. Initially, I did not 
do this and threw a few blanks out 
of the jaws when a catch occurred 
(Photos 3, 4), so remember tailstock 
support is an essential safety 
measure.

Ensure the toolrest is clear of 
the blank. Set the lathe speed low 
to assist in visualizing the desired 
form. This also allows me to see how 
I might approach the blank with 
the tool. By gradually increasing 
the speed, I am able to see the “air 
wood,” the ghosted contour of the 
offset blank.

With things in motion, cau-
tiously present the tool to the wood. 
Establish another groove at the chuck 
end to accommodate tool clearance, 
ensuring that you do not cut into 
the reference plane established while 
the blank was on center (Photos 5, 6). 
I use either a ½" (13mm) bedan or a 
narrow parting tool, based in part on 
the length and diameter of the blank 
and the amount of offset. Greater 
potential stress requires a more sub-
stantial tool.

Form the lower section
Begin defining the lower portion 
of the form using a ⅜" (10mm) 
or ½" bowl gouge. The angle and 
direction of tool approach influ-
ence the form. A shallow angle of 

Add a new axis
Loosen the jaws and tip the blank away 
from jaw number one, and mark the 
offset value, somewhere between ⅛" 
(3mm) and ¼". I record this value next 
to the jaw on the tenon in the event 
that I must offset the blank later in the 
turning process. Look for interesting 

grain, knots, or other features of the 
wood so that the intersection of the 
lower and upper forms becomes an 
integral aspect of the form. I rotate the 
blank so the feature I wish to highlight 
is centered on jaw number one.

Bring up the tailstock and set the 
live center securely in the end of the 

Carefully start shaping the lower section of 
the blank, bringing the “air wood” down to 
round as you establish the new countours.

First define the “waist” line of the piece, 
separating the lower and upper portions, each 
with its own degree of taper.

Sand the bottom section before resetting 
centers to form the upper section.

Establish the lower section

Tip the blank away from jaw number one, 
taking into account any features of the 
wood you want to emphasize. Record the 
offset on the tenon in case rechucking is 
needed later.

Using a bedan or parting tool, cut another 
groove near the chuck on this new axis, 
yielding another reference plane and groove.

Reset the tailstock firmly—an essential 
safety step in holding offcenter work 
securely. Start the next phase at slow 
speed for safety and security.

The re-turned groove, or reference plane, and 
new axis. Note the offset of the tenon in the 
chuck. This is why the tailstock is so critical.

Establish the second axis
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Reset the blank to the original centers and 
shape the upper portion. This is when the 
final form emerges, and the angle and 
proportions of the upper part are clarified.

A Forstner bit performs initial hollowing 
and establishes the internal depth.

If your design includes a lip at the top, now 
is the time to form it. Make sure the top 
section is trued and centered at this point.

Hollow and refine the inner contours, 
being careful not to pierce through the 
asymmetrical walls. Once the hollowing is 
completed, it is safe to sand the exterior of 
the upper portion, as well as the inner form.

the toolrest (almost parallel to the 
ways) yields a shallow taper. I typi-
cally use a greater angle to achieve a 
pronounced difference in the taper 
of the form below the waistline in 
comparison to the portion above the 
waistline.

With the toolrest angle set, present 
the tool at a shallow angle to the rest 
so the side of the gouge initiates the 
cut. The amount of “air” wood will 
vary, and the cut will seem rough 
initially until the lower portion 
becomes round on the new offset 
center. The tool is still riding the 
bevel, albeit the side of the gouge, 
not the “front end.”

With the lower section of the form 
established, I sand this area using 
an angled air-powered die grinder. I 
work my way up to either 220 or 320 
grit, depending on the wood and 
the surface quality left by my gouge 
(Photos 7–9).

Shape upper  
section and hollow
With the lower portion established 
and sanded, reset the form back on its 
original, true centers. Now shape the 
upper portion, and adjust the location 
of the waistline. If I have a dramatic 
feature in the wood, I may adjust the 
length or degree of taper, to ensure the 
feature is appropriately positioned on 
the belt line.

Depending on the overall form, the 
top section may be “lipped” or “un-
lipped.” True the top of the vessel and 
establish a center point for the next 
stage (Photos 10, 11).

When you are happy with the 
shape, use a Forstner bit to drill the 
opening and establish the interior 
depth. Then use a hollowing tool to 
remove waste wood from the inside, 
while carefully watching tool direc-
tion so as not to pierce the sides. 
I have made a few “funnels” by 
mistake, cutting partially through 
the sides of forms, as the depth and 

Shape the upper section

Hollow and sand

www.woodturner.org
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angle of the interior is not constant 
due to the asymmetry of the exte-
rior. I keep some of these mistakes as 
cautionary reminders to pay proper 
attention to the side thickness and 
angle (Photos 12, 13).

Sand to 320 grit prior to remov-
ing the piece from the lathe. I keep 
the bottom reference planes intact 
until I have finished the top, in case 
there is a need for revision. I remove 
the plane on the bandsaw (using a 
safe workholding jig) and sand the 

bottom flat on a stationary  
belt sander.

Turn a top
Now define the top. Take a small 
square of a contrasting wood and 
mount this directly in the chuck. 
Then cut a tenon on the bottom to a 
diameter that is a snug fit in the box’s 
opening. I usually use a bedan and 
sneak up on the fit, testing it with the 
main body.

Flip the top around in the chuck, 
and turn a portion of it round. I 
then use the same procedure as 
used on the main body to create 
an offset for the top. Loosen the 
jaws, then “pull out” the top from 
the jaws, marking the offset on 
the tenon and the location of the 
number one jaw.

With the piece secured in the chuck, 
bring up the tailstock to help keep 
the wood engaged in the chuck. As 
the blank is still square on the one 
end, there is a tendency to catch 
and tear the wood from the chuck; 
the tailstock aids in preventing this 
(Photos 14–16).

When you are satisfied with the 
shape, sand to 320 grit. I use a Danish 
oil and the Beall wax system for 
finishing.

Final thoughts
For some of these lidded boxes, I use 
a different top configuration. I do 
not create a lip at the top; instead, 
I run the taper continuously to the 
end. I then use a contrasting wood 
with a tenon to match the opening. 
I jam this on the main body and 
bring up the tailstock to lightly 
“pin” the two parts together while I 
shape the top. I initially turn the top 
so that the taper of the main body 
is continued on the lower portion of 
the top. I then change centers back 
to the center used for the lower waist 
portion and finish turning the top 
with an offset (Photo 17).

I cut the reference plane off with 
a bandsaw, sometimes following the 
shape of the waistline. When placed 
on the table, the lidded box stands 
at an angle, accentuating the offset 
shape. 

Photos by David Forrester.

Ian Stewart is a designer, educator, 
furniture maker, and turner. When not 
in the shop, Ian teaches at Sheridan 
College in Oakville, Ontario, and at 
the Center for Furniture Craftsmanship 
in Rockport, Maine. For more, visit 
ianstewart.design.

Using a contrasting wood, cut and fit a 
tenon that fits snugly in the main body. 
Take your time, checking the fit as you 
sneak up on it.

Repeating the same basic sequence used for 
the body, reverse and rechuck the top, round 
it off, loosen the jaws and offset the blank to 
establish a new axis, bring up the tailstock for 
support, and turn to final shape.

Last steps: turn a delicate finial. Ready for 
final sanding and finishing.

Shape the top

The 
possibilities 
are endless. 
When the 
piece is 
completed, 
the reference 
plane near the 
bottom can 
be removed 
using a 
handsaw (or 
bandsaw 
with proper 
workholding 
jig) and 
sanded flat on 
a stationary 
belt sander.

Final box

http://ianstewart.design

