
here’s nothing more satisfying
to a woodturner than making
a shapely vase or hollowform

that has sensuous curves, stunning
grain, and a finish to die for. But
what about the inside? All too often,
we settle for an unfinished inside
because it is too difficult or too time-
consuming to sand the inside to
match the outside.

It seems to me that there are
four options for dealing with the
inside:

1. Leave it unsanded. We tell
ourselves that it will provide a nice
contrast to the highly polished exte-
rior, but we all know it would look
better sanded.

2. Make the hole in the top so
small that no one can see the inside
(see my article “Hollowing Through
the Bottom,” Woodturning Design,
Summer 2009).

3. Make a larger hole to facili-
tate hollowing and inset a rim or
finial. Again, no one can see inside
through the small hole.

4. Sand the inside.

In the past, I have made and
used a number of makeshift sanders
to sand the inside of hollowforms,
such as sanding sponges (see Fig. 1)
and various abrasive paper flappers
attached to rods and sticks (see Fig.
2). Probably the most successful has
been medical forceps up to 12" long
that I have used to hold abrasive
paper and pieces of foam inside
the vessels as they rotated (see Fig.
3). All of these have had serious
shortcomings and did not sand effi-
ciently. The bottom line is that using
them just took too long.

More recently, I have been
experimenting with self-powered
or impulse sanders. These use the
rotation of the workpiece to spin a
sanding head. Because the axis of
rotation of the sanding head is
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slightly different from the axis of rotation of the vessel,
the abrasive paper is sliding and not just rolling, mak-
ing these sanders more efficient at sanding than my
previous methods.

This article will show how your own impulse sander
with a ball bearing head can easily and inexpensively
be made to sand inside hollowforms (see Fig. 4). The
design featured here uses a 2" diameter Velcro or
hook-and-loop sanding head so that it will fit into a
minimum 2" opening in a hollowform; however, feel
free to make the sanding head smaller or larger to suit
your own needs. The ball-bearing sanding head is
mounted at the end of a 30" long aluminum bar that
serves as the handle and works well in hollowforms up
to about 14" deep. If smaller or larger vessels are
being hollowed, you may want to adjust the handle
length so that it is at least twice as long as the depth
of the hollowform. A detailed parts list is included in
the Supplies list. While you are making the hollowform
sander, I suggest that you make two of them with the
sanding heads at different angles to reach all the sur-
faces inside a hollowform.

Here’s the step-by-step procedure I used for mak-
ing the sanding bar or handle:

1. Use a hacksaw to cut the 3/16" x 1" aluminum
bar to 30" in length for the handle (see Fig. 5).

2. Square up the cut end of the handle with a file
or on a disk sander (see Fig. 6).

3. Use a stationary belt sander or file to round the
edges and corners on both ends of the handle (see
Fig. 7). If the long edges of the handle are not round-
ed, round them now on the belt sander.

4. Lay out the position for the bearing in the end
of the handle. Measure 1/2" from the end and mid-
way in the handle width. Mark this location with an
“X” (see Fig. 8).

5. Use a spring-loaded center punch (see Fig. 9)
or a manual center punch and hammer (see Fig. 10)
to indent the handle in the center of the “X.”

6. Set up the end of the handle for drilling in a
machinist or metalworking vise on a drill press table.
The handle must be clamped level so that the drilled
hole is perpendicular to the handle. Note: Drilling
metal without using a clamping device is very dan-
gerous. If you don’t have a machinist or metalworking
vise, clamp the handle securely to the drill press table
before proceeding (see Fig. 11).

7. Starting with a 1/8" metalworking twist drill bit,
drill through the handle at the “X” (see Fig. 12).

8. Enlarge the hole with a 1/4" bit, then a 3/8" bit,
and finally with a 1/2" bit. Note: The larger bits will tend
to want to grab and chatter as you enlarge the hole.
Bring the drill chuck down until the bit is just starting to
make contact, and then dril l f irmly all the way
through (see Fig. 13). Hold the vise down firmly while
drilling and while withdrawing the drill bit. You must
have a smooth, well-made hole to hold the ball bear-
ing, so use sharp drill bits.

Tools: lathe; bandsaw; hacksaw (optional); file,
disk sander, or stationary belt sander; drill chuck;
center punch; drill press; Jacobs chuck (to fit
lathe headstock); machinist or metalworking
vise; 1/8", 1/4", 3/8", 1/2" twist drill bits; 1/2"
Forstner drill bit; deburring tool (optional);
heavy-duty bench vise; 7/16" end wrench;
small rectangular or oval skew; small bowl
or spindle gouge; screwdriver or needlenose
pliers; snips or side cutters; compass; protractor;
hammer (optional)

3/16" x 1" x 30" aluminum bar*
1/4" ID x 1/2" OD x 3/16" thick sealed ball bearing**
1/4" x 20 x 1" long bolt (hex head or pan head)
Two 1/4" x 20 hex nuts
1/4" x 20 coupling nut
3/8" plywood (good quality) for
2-1/4" diameter circle

Medium density foam (1/4" to 1/2" thick)
for 2-1/4" diameter circle

Velcro-type hook material
for 2-1/4" diameter circle***

Ruler
Medium or thick cyanoacrylate glue
(CA or superglue)

Adhesive (Household Goop or Loctite Stik’n Seal)
Coarse abrasive paper
Pencil or fine permanent marker
Piece of wax paper or plastic
Scissors

*Available from metal vendors, such as Metal
Supermarkets, 520 Abilene Drive 2nd floor,

Mississauga, ON, Canada L5T 2H7;
phone: 800-807-8755; website:
www.metalsupermarkets.com.

**Available in a set of ten from VXB.com Ball
Bearings, NationSkander California Corp.,

2165 S Dupont Drive Suite F, Anaheim, CA 92806;
phone: 800-928-4430;

website: www.vxb.com;
order: part #R188-2RS; and also available

singly from author for $5.00 with free shipping.

***Available from The Sanding Glove,
17252 Big Road, Bloxom, VA 23308;

phone: 800-995-9328;
website: www.thesandingglove.com;

order: part #VHK-612-C
(Note: Hook material already bonded

to 1/4" foam is available from
The Sanding Glove as part #VELF-518).

SUPPLIES



9. If there is a burr on the edge
of the hole, you need to remove it.
But do not chamfer the hole, unless
you are using a thicker bar than the
thickness of the bearing (3/16"). The
burr can be removed with coarse
abrasive paper or with a deburring
tool (see Fig. 14).

10. Now you are ready to glue
the bearing into the drilled hole. Lay
the handle on a flat surface with a
piece of wax paper or plastic under
the area to be glued. If the thick-
ness of the bearing is less than the
thickness of the handle, use small
washers under the bearing so that it
will be glued in the center of the bar
thickness.

11. Use the 1/4" x 20 bolt to hold
the bearing while medium or thick
cyanoacrylate glue (CA or super-
glue) is being applied to the entire
outside diameter surface (see Fig.
15).

12. Use the 1/4" x 20 bolt to sup-
port the bearing while you slide it
into the hole (see Fig. 16). Wipe off
any excess CA. Do not use acceler-
ator, but let the glue dry for thirty
minutes or longer.

13. Bend the end of the handle
with the bearing in it. Clamp the
end of the handle about 1-3/4" from
the bearing end in a sturdy metal
vise. Bend the bar to 15° (see Fig.
17). If you make two sanders, you
might want to bend one to 12° and
the other to 25°. A protractor can
be used to check the bend angle
(see Fig. 18).

Next, make the sanding head
as follows:

1. Using a compass, draw a 2-
1/4" circle on 3/8" plywood. Make
sure that the center point is visible
for use later (see Fig. 19).

2. Cut out the 2-1/4" circle on
the bandsaw (see Fig. 20).

3. Use a 1/2" Forstner bit to
counterbore a recess in the center
of the 2-1/4" circle (see Fig. 21).
Carefully set the depth stop to leave
1/4" of wood under the counterbore
(see Fig. 22).
4. Use a 1/4" drill to drill through the
circle on the same center (see Fig.
23).
5. Lay out the bolts, nuts, wooden
circles, and hand tools to assemble
the bolt with the wooden circle on a
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glue-safe surface (see Fig. 24).
6. Holding the bolt by the end,
apply medium or thick CA to the
bolt on the underside of the head
and up the threads 1/2" from the
head (see Fig. 25).
7. Put the bolt through the hole in
the wooden circle with the head in
the counterbore recess. Thread on
one of the 1/4" x 20 nuts and tighten
securely. If the bolt wants to rotate
as you are tightening, use a screw-
driver or needlenose pliers to hold
the head of the bolt while tightening
the nut with the wrench (see Fig.
26).
8. Use the wooden circle to draw a
circle on the foam. A permanent
marker will show up better than pen-
cil on the foam (see Fig. 27).
9. Cut out the foam circle with scis-
sors. The circle does not have to be
perfect, because it will be recut
later.
10. Use the wooden circle to draw a
circle on the Velcro hook material.
A permanent marker will show up
better than pencil on the hook
material. Cut out the Velcro circle.
Note: You can purchase the hook
material already bonded to 1/4"
foam material, if you wish.
11. Lay out the assembled wooden
circle, foam circle, and hook materi-
al circle for gluing (see Fig. 28).
12. Glue them together with
Household Goop or Loctite Stik’n
Seal adhesive, being careful to glue
the hook material with the hook side
out.
13. Clamp the assembly with light
pressure to dry overnight—I used the
dril l press. Be sure to place wax
paper or plastic under the hook
material to catch any glue seep-
age. Be sure the parts do not slide
out of alignment (see Fig. 29).
14. The sanding head assembly will
be trued-up on the lathe. Mount a
drill chuck in the Morse taper of the
headstock and a 1/4" x 20 coupling
nut in the drill chuck (see Fig. 30).
15. Screw the assembled sanding
head into the coupling nut (see Fig.
31).
16. Use a small ruler and pencil to
measure a 2" diameter on the hook
material. Rotate the lathe slowly
and mark this 2" diameter (see Fig.
32).
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17. Bring the tool rest up to the cen-
ter of rotation and use a small rec-
tangular or oval skew to cut through
the hook material and foam at
medium lathe speed. Be careful to
hold the skew in a vertical position
and cut in with the point until you
meet the wooden circle. You can
cut in straight or angle the cut
slightly toward the coupling nut (see
Fig. 33).
18. Use a small pair of snips or side
cutters to snip and tear away the
excess foam (see Fig. 34).
19. Use a small bowl gouge or spin-
dle gouge to trim the side of the
wooden circle flush with the foam.
Be careful not to pull the drill chuck
out of the headstock as you are cut-
ting (see Fig. 35).
20. The sanding head is complete.
Note that one of the sanding heads
is cut nearly straight and the other is
cut at more of an angle (see Fig.
36).
21. The sanding head is assembled
to the handle with another 1/4" x 20
nut. Tighten with a 7/16" wrench.
Check that the head spins freely
(see Fig. 37).

Using Your Hollowform Sander
The hollowform sander is easy to use,
but I suggest starting out by bracing
the handle on the tool rest. However,
as you become more confident, you
may find it easier to work down in-
side the vessel without the tool rest.

Keep in mind some basic oper-
ating principles and rules:
1. Scrape the best surface possible
on the inside of the hollowform
before reaching for the sander.
2. Never use the sander on a hollow-
form with voids (holes) or other than
a continuous inside surface.
3. Use a firm but relaxed grip with
both hands as you sand. Visualize
where the sanding head is and its
orientation.
4. Always sand on the trailing edge
of the sanding disk to avoid the
edge of the disk catching on a
rough place or ridge.
5. Adjust the lathe speed so that the
sanding head is not bouncing, but is
maintaining good contact with the
vessel.
6. Be careful as you are sanding
inside not to contact the bottom of
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the vessel because the sander will jump.
7. Start with very coarse abrasive paper to get out the tool
marks and then progress through the grits toward the finer.
8. As you sand close to the rim, the sanding head will be rotat-
ing in one direction, and as you traverse toward the bottom, it
may start rotating in the other direction. Either direction of rota-
tion will work.
9. If you find that the sanding head is not rotating in one loca-
tion in the vessel, you may want to use a sander with a different
angle on the handle. The shape and size of the vessel will deter-
mine the length of handle and the angle of sanding head
needed. As you gain more experience with this tool, you may
want to make hollowform sanders in various configurations.

Here’s a bonus suggestion. Now that you know how to
make your own Velcro hook-and-loop sanding heads or arbors,
why not use them for all your power sanding. You can make
them to accept 2" or 3" Velcro sanding disks. A 1/4" x 20 cou-
pling nut will fit nicely in a 3/8" electric drill. Bobbie Clemons
showed me this trick many years ago. When making sanding
heads for power sanding, I suggest using shorter bolts (1/4" x 20
x 3/4"), since the bolts don’t have to go through a bearing. I
have a set of 2" and a set of 3" sanding heads—one sanding
head for each grit. Just spin the head off and spin another one
on to change grits.
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