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Kaleidoscope
Jim Duxbury
Nov. 15, 2008

Jim Duxbury of Graham, North Carolina, was
the guest speaker at the Nov. 15, 2008 dem-
onstration on kaleidoscopes. He informed
us that kaleidoscopes were invented by Sir
David Brewster, who had experimented with
reflection and refraction of light in prisms and
with mirrors. He invented the kaleidoscope
in 1816 although he also built sundials, mi-
croscopes, and telescopes. The kaleido-
scope consists of a barrel or tube with an
eyepiece on one end and a dry or oil filled
object box at the other end, with a series of
mirrors that are located inside the tube. By
looking through the eyepiece, one is able to
see the light and objects reflected and re-
fracted in the mirrors, which creates a series
of multi images to the viewer.

The barrel or tube is made up of 3 pieces of
wood that are about 10 inches long by 2 1/2
wide. There is a 60 degree bevel that is
trimmed on each side of the wood blank.
You can cut these with a table saw or a
router. The three wood pieces are glued to-
gether and held with band clamps until the
glue is dry. Jim had a set of two cone man-
drels that he used on the lathe to hold the
triangular glue up in position. These were
turned from a 2 inch cylinder that was about
3 inches long. He turned two cones, one
from each end of the blank and then parted
them off. One of the cones was to be used
in the headstock and the other was to be
used over the tailstock end. These cones
provided a perfect balance for the barrel of
the kaleidoscope to be turned between cen-
ters. The cones fit into the interior of the tri-
angular glued tube. He then turned the tube
or barrel round on the exterior surface. He
used a roughing gouge but indicated that one
could use a skew to provide the same sur-
face. He sanded with a belt sander for
speed and efficiency. This could be done
with sanding paper of various grits to provide
a smooth surface. He constantly used a set
of calipers to check the diameter of the tube
so that it would fit the plans of the designated
project. Before he removed the barrel from
the lathe, he cut a tenon on each end.
These measured 1/4" wide and 1/4" deep.
These would be used to accept the eyepiece
and the object box.
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The eyepiece consisted of two pieces of
wood, usually contrasting, and glued one on
top of the other. He placed the rough blank
into the scroll chuck and drilled a hole
through the center. The hole was 5/8" in di-
ameter. The diameter of the eyepiece was 2
3/4 inches. A recess was cut into the inte-
rior of the eyepiece to accept a small piece of
glass. He mentioned that one should never
look into a kaleidoscope without the glass in
place. If there would be any shards of glass
inside the tube, they might fall onto the hu-
man eye and cause immense damage to
ones eyesight. He turned the eyepiece blank
around in the scroll chuck and sanded out
the interior of the eyepiece hole with a small
Dremel tool and rotating sanding sleeve. He
then faced off the eyepiece with a pull stroke
to level up the surface. He then measured
the outside diameter of the tenon on the bar-
rel and marked it on the face of the eyepiece.
He then turned the opening of the eyepiece
to fit the barrel. He made numerous checks
of the barrel measurement to make sure that
it fit correctly.

He made sure that he had a correct depth for
the glass eyepiece and clearance for the bar-
rel. He used a compass to transfer the di-
ameter of the glass recess onto a piece of
paper. Then he used a glass cutter to cut
the glass eyepiece circle as it laid on top of
the paper. This gave him a very accurate
measurement. His glass cutter was an oil
filled cutter that cost about $30 or so from a
stained glass supply house. He reminded us
to use a very hard surface like Masonite to
do the glass cutting on. Softer surfaces
would cause one to make incorrect cuts and
damage the glass. He used single strength
glass for this procedure. He used a 5 minute
epoxy to glue the glass into the eyepiece.

He then used yellow glue to glue the eye-
piece to the barrel of the kaleidoscope. He
placed the tailstock in position to provide
pressure until the glue had dried. When
dried in place, he tapered the eyepiece to the
barrel surface of the tube. He likes to make

a burn mark where the glue line separates
the eyepiece from the tube. He uses no. 12
or 14 copper house wire with the insulation in
place on the ends so he has a good hand
hold while burning the glue line. He said

that at this point you can finish sand and fin-
ish the tube right on the lathe. He had been
a proponent of using an oil/varnish blend, but
found that the hand oils from the users’ fin-
gers had a tendency to soften the finish after
hours of use. He now uses a lacquer finish
on all his pieces.

The mirrors are cut and placed in position
prior to the object box. One should use first
surface mirrors or mirrors with the silver
placed on top of the glass. Regular mirrors
will give off a distortion and poor reflection of
light. Again, the mirrors should be cut on
Masonite to provide a good hard surface. Do
not run the cutter wheel to the end of the mir-
ror or chips will occur. If there are imperfec-
tions on a mirror end, they should be placed
near the eyepiece to that they will not be
seen. When the three mirrors are cut, they
should be taped together with masking tape
and then inserted into the triangular opening
to determine the fit and finish. When satis-
fied with the fit, one should use duct tape
around the three mirrors in 4 or 5 locations.
Remove any protective coverings to the mir-
rors at this time. The glass length should
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come to the end of the tube or barrel. One
can shim with paper or tape to hold them in
position without movement.

The object box is made from glued up pieces
of wood or a solid piece that measures ap-
proximately 3 1/4" X 3 1/4" X 2 1/4" long.

He prefers a 1 1/4" opening in the center of
the glued up piece. He uses the mandrels to
hold the glued up piece in position and turns
the outside round. He faces off the front of
the blank to make sure that it is square.

He turns away the interior to provide a circu-
lar opening. He sizes the opening to fit the
barrel of the tube. He is striving for a slightly
loose opening so that it is easy to spin. He
cuts a groove on the inside of the lens cap
and measures with a calipers to determine
the length of the tenon. He makes a pencil

mark on the interior of the recess and then
takes an Allen wrench tool with a handle and
cuts a recess on the inside of the barrel
opening.

This is where 3 washers and screws will hold
the object box or rotating end cap in place
but still be able to twist with ease. The ac-
tual object piece is made from PVC cou-
plings that are cut in half or approximately
9/16" wide. He places the cut PVC coupling
in the scroll chuck and cuts a 1 1/6" recess
into each end. This recess will accept the
plexiglass lenses on each side. To cut the
plexiglass lens, he uses a two pieces of
wood on the lathe, one from the headstock
and the other one from the tailstock and
wedges the plexiglass in between the two
supports. Then he uses a small skew and
cuts from the side of the wood and trims the
plexiglass to size. These are glued into posi-
tion with epoxy to seal the chamber. Prior to
gluing the last piece in position, he will fill the
chamber with beads, buttons, broken glass,
or broken mirrors. He will fill to approxi-
mately 1/3 to 1/2 full and then glue in the
second plexiglass disc. A 1/16" hole is now
drilled into the side of the PVC pipe so that
glycerine can be inserted with a syringe.
There should be a small air bubble left in the
chamber to provide for oil expansion. The
hole should also be sealed with epoxy.
Check the object box for leaks. Place this
into the end cap opening. Now cut a re-
tainer ring to hold the object box in position.
This can be made with the scroll chuck to
hold the blank while the retainer ring is cut
and parted from the blank. E-6000 is a good
glue to hold the retainer ring in position. It
can be found at local craft stores and Wal-
mart.

Respectfully submitted,
Jerry Schaible, Sec.
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