Turning a Thin-Walled Object

A Demonstration Presented to the Kaatskill Woodturners, February 9, 2005
By Matthew Clarke

WHY TURN A THIN-WALLED OBJECT?

You may wish to turn a thin-walled object in order to
create a translucent bowl, cup or hollow form. Or, you
may wish to pierce the surface of the form and create
some negative space that will enhance some surface
painting. Or, you may use a pyrographic instrument to
burn a design into your bowls. The point is that thin-
walled turning is usually not an end in itself. More
often, it is part of a plan.

If you choose to try this, just remember that, like any

other technique you learn, this form of turning requires

practice. As you begin turning thin-walled objects,
you will find that you will blow some of those pieces
up. Just remember the words of John Jordan to his
students, “If you are not blowing up some pieces, then
you’re not trying hard enough!” Start practicing with
fire wood, closely examine your mistakes, learn from
them, and have fun.

GoaLs

Tonight, I hope to demonstrate how to turn a thin-
walled cross-grain bowl and an end-grain goblet. I
learned to turn ‘thin’ during a class with Binh Pho.
When he teaches how to turn ‘thin’, what he means is
to create a wall that is 1/16 th of an inch thick or less.
What I plan to show you is how to turn to that thick-
ness in the upper wall of the object, and leave some
‘meat’ in the lower part of the bowl so that you can
‘re-turn’ it at a later time to a consistent thickness.

MATERIALS:

I have set up an 8 - 9 inch diameter x 4 inch high,
freshly cut (green) bowl blank of sugar maple. The
blank for the goblet is about 3 inches in diameter by 4
inches deep. It was cut from the same piece of maple.

As for tools, there are only four that I will use:

1. a1/2” bowl gouge that I will use for hogging out
the core of the bowl. I would suggest using an
Ellsworth or Irish grind (for demonstration pur-
poses, I bring several of them so that I won’t have
to stop and sharpen my tools).

2. a3/8” bowl gouge that I will use for thinning out
the wall in stages. Binh Pho uses only this tool
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for coring and thinnng the bowl. This, lighter’
tool is preferred for thinning the wall, because it
gives the turner more feedback (a ‘feeling’) on the
progress s/he is making. The nose of the gouge
that I use is ground to, what looks like, a modified
Irish grind. What is important is to realize that
you will only be using about 1/8” of the tip.

3. ascraper of your choice. Any tool that you can
use to smooth (i.e. shear scrape) the inside and
outside surfaces will do.

I use a scraper made from a 5/8” round bar with

a two set screws and a slot cut at a 45° angle to
seat a small cutting edge made from discarded
planer blades. I have a blade that is cut straight
for outside surfaces and another one cut in a curve
for the inside surface of a bowl or goblet. Again, |
suggest that you use them only as finishing tools.

4. a1/2” spindle gouge. I will use this for coring the
inside of the goblet. I hope to demonstrate how
to use a ‘back-hollowing’ technique that is very
efficient, creates shavings and leaves very little
dust to find its way to your lungs. Alternatively,
you can also use it to core the inside of the goblet
using a technique that produces the dust that hol-
lowing is known for.

TURNING THE BowL

The key concept to turning a thin-walled bowl is to
turn it in successive stages. In this way, the mass

of the bowl is used to support the wall that we are
cutting. Once that section of wall is cut and shear-
scrapped, we will not be able to come back and do any
serious work on it. Due to its thinness and lack of sup-
port, the wall will no longer be truly round. So, what-
ever it is that you wish to do, it is best to get it done on
the first pass through that section of the bowl.

1. Preparation. True-up your blank as you would
for any bowl. When you reverse your bowl on
the lathe, you should shear-scrape the outside as
smooth as possible. Do not rush this part of the
process. Once you start on the inside of the bowl,
most of the outside will no longer be accessible
for work with your turning tools. So, get this part
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of the job done as well as you can. For the pur-
poses of this demonstration (i.e. In order to save
some time), however, I will not spend a lot of
time on the outside of the bowl. But, if you check-
out the bowls that I brought with me, please note
that the outsides have been shear-scraped, but
very little sand paper has been applied to the sur-
face. None of these bowls has a coat of finish on
the outside. I guess that I still have some work to
do on each of them.

You should also leave the ‘pip’ or the mark left by
the live center in the foot of the bowl. This mark
will help you to center the bowl when you decide
to re-turn it.

Turning the initial wall thickness. Use your
1/2” bowl gouge to
core the inside of
the bowl to a depth
of about 1”. When
the thickness of the
wall is between a
1/2” and 17, place
a bright light on
the right side of the Fig. T’
bowl to give you
information about

its thickness, and switch to the use of your 3/8”
bowl gouge. Just remember that you are trying

to cut only with 1/8” of the left side of the tip of
the gouge. Do not let the wing of the gouge touch
the wall of the bowl. If you do, you will produce

a very ragged lamp shade and will have to start
over again (not a bad punishment for folks who
like to make shavings). It is important to get the
thickness of this section right. If you are aiming
for 1/16”, measure and get it right. When you are
satisfied, use your scraper to shear-scrape the wall
smooth. If necessary (i.e. if you get a high pitched
screech as you are shear-scraping), slow the speed
of your lathe to about 600 rpm or less. I gener-
ally do not do any sanding after I shear-scrape. I
save that operation for when the bowl or goblet is
dry. So, at this point you should have your wall at
the thickness you want and the wall is should be
smooth. You are now ready to continue.

1/16” wall thickness

7

About 17 depth has been
removed.

Continuing Down the Wall. Mentally, divide
the remaining portion of the bowl into thirds.
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You will now hollow out one of these sections at
a time. Use your 1/2” bowl gouge for the ‘hog-
ging’ part of the operation. Make sure it is sharp.
Wipe the bevel free of wood chips and sap. If
they build up, the bevel of your tool will bounce
on the wood, making for an unnecessarily rough
and nerve-wracking experience. Again, once you
get to 1/2” to 1” in thickness, switch to your 3/8”
bowl gouge. As you cut, watch the right side of
the bowl. The brightness of the light will give you
all of the information that you will need regard-
ing the consistency
of your wall thick-
ness. Don’t forget to
account for any dark
wood that may be in
the wall of the bowl.
If you don’t, you will
probably go right
through the wall.
Once you are close to
where you want to be,
switch to your scraper. Shear-scrape this portion
of the wall. Feel the wall with your fingers for any
bumps that you don’t see. If you find any, mark
the high spot with a pencil, slow the lathe down
to 600 rpm or less, and shear-scrape until the
pencil mark is removed. Repeat this process until
the bump is gone. Do not attempt to scrape the
section that you previously finished. It has prob-
ably already started to flex and is no longer truly
round. When you are satisfied with this section
of the wall, then you are ready to move on to the
next third of the wall.

1/16” wall thickness

A

More of the bowl
removed.

Fig. 2. -way

The Base of the Bowl. When you get to the last
third of the bowl, you will want to leave it with
a bit more thickness than the upper parts of the
wall. You should
leave enough thick-
ness so that, after
the bowl dries and
distorts, you will
have enough wood
to turn the base and
foot of the bowl to
round again. Fur-
ther, at that time,
you will probably

Extra thickness in the base

N\

Fig. 3 Base of the Bowl
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also want to get the base of the bowl as close to
your original target thickness as possible.

As an alternative, you may want to leave the bot-
tom of the bowl just a little thicker so that there is
more weight in the bottom of the bowl for pur-
poses of stability. It is your choice!

MANAGING THE DISTORTION OF THIN-WALLED OBJECTS
As you bowl dries, it will move and distort because
of the uneven release of the water in its cell structure.
To the best of my knowledge, you cannot, absolutely,
avoid this. It is a natural process. However, if you
work with the wood, you can make sure the distortion
is symmetrical, minimal and, virtually, free of checks
and cracks.

1. Checks and Cracks. The fact that you have
turned your object to a wall thickness of 1/8” or
1/16” will allow the wood to move more freely
and set up fewer stresses within the wood —if the
wall thickness is fairly even.

2. Minimizing Distortion with Paper Bags. There
are several techniques you can use to manage
the problem of distortion. The easiest is to sim-
ply place the bowl or goblet into a (some) paper
bag(s). What this does is to create a micro-climate
around the bowl. Since there is no air movement
around the bowl, it will lose its water evenly.
Any distortion will only be due to the collapse of
the wood’s cell walls as they release their water.
Since this water is being released slowly and
absorbed by the paper surrounding the bowl, the
wood has more time to adapt to the changes in
moisture content which results is less checking
and cracking than would occur if the bowl were
air-dried.

3. Minimizing Distortion with Sanding Sealer.
Another way to manage distortion is to use a 50%
solution of lacquer thinner and lacquer sanding
sealer. I learned this method from Steve Sherman
and Carl Ford. Essentially, you soak the inside
surface of the bowl with the solution. Steve runs
the lathe at high speed, while Carl just soaks the
inside wall. What you want is that the solution en-
ters the cells of the wall and replaces the water. If
you spin the object at a high speed, you will force
the liquid into its cells. The liquid will dry quickly
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and provide support to the cell walls. Since, not
all of the water is replaced, some minor move-
ment of the wood will take place. When I used
this method, I did not experience any checking or
cracking. In addition, all wood movement stopped
within a week of completing the turning process.
Some of the liquid, however, does pass through
the walls of the piece. After using this method, I
have found some of the liquid on the ways of the
lathe and on other objects my shop. I see that as a
disadvantage.

4. Minimizing Distortion with Denatured Alcohol.
For this variation on wood treatment techniques,
your thin-walled vessel is soaked in a bath of
Denatured Alcohol for two hours. The denatured
alcohol forces its way into the cells of the wood
and replaces the water. Once taken out of the
bath, the object should be allowed to dry for about
an hour. After this, cover the outside with heavy
paper, circle it with some tape and cut enough of
the paper off to just roll some under the rim of the
object. Set the object upside down but allow air to
enter from below. The inner surface of the object
will dry before the outer surface. The difference
in drying speeds will create a compressive force
pushing the outer surface towards the inner sur-
face. That will prevent surface cracks and splits.
Distortion of the object will be minimal since
there is almost no water in the cells of the piece.
In my experience, drying time for a thin-walled
object will vary from three days to about a week.
If you wish to read a more complete explana-
tion of how the process works, I have attached an
article by Dave Smith, at the end of these notes.

MANAGING DisTORTION THROUGH WOOD SELECTION.
The most effective control over distortion can be
achieved while you harvest and select your wood for
turning. Learning to ‘read the wood’ will save you a
lot of disappointment after you finish rough turning
your bowls.

When harvesting wood for turning, you will rarely
find the pith of the branch or tree in the exact center of
the log. That is due to the leaning position of the tree.
The direction in which the tree or branch leans cre-
ates a region of compression on the underside and a
region of tension on the topside. Most of the problems
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with uneven distortion occur when compression and
tension wood are mixed in a vessel. Ideally, you want
your piece to consist entirely of compression wood or
tension wood. When your piece consists of only one
of these pieces, the only remaining source of uneven
distribution of internal stresses will be due to the dif-
fering densities of the wood that makes up the tree. So,
how can you select your wood to include only one of
these types of wood in your piece? The illustrations
below should help you to visualize how to accomplish
this. As figure
4 shows, bowls Tension Wood
turned from an
incorrectly cut log \
will contain both
tension and com-
pression wood,
Each of the bowls .

turned from these / Chain saw Cut
pieces of wood,
will distort in a
non-symmetric
manner. How-
ever, if you cut your tree or limb as shown in figure

5, the bowls that you turn will distort symmetrically
because each will contain all compresion or all tension
wood. From the point of view of a finished product
with a minimum of
‘surprises’, this is the
preferred outcome. Tension Wood

Compression Wood

Fig. 4: An Incorrectly Cut Log

So, if you ‘read’ the
log correctly and cut Chain saw Cut
it so that the even-
tual bowl, goblet, or
hollow form contains
only compression or
tension wood, you
will maximize the Fig. 5: A Correctly Cut Log
chances that it will

distort symmetrically.

You can chose to leave it in its distorted form or chose
to turn it round after it dries. You will exercise much
more control of the final outcome. That’s the way it
should be.

Compression Wood
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