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‘Sound-Activated

 qleidescopes have been popular

for ages;, and over the years, a

: w1de variety- of kaleldoscopses have
" besn developed. Most have de-
pended op rofation of either the mir-

101, or parficles imaged in fhem, 1o -

Ppravide a muh‘lphcny of chongtng pcﬂ-

.. fems.

~ Inihe 19503 a kaleidoscope un
which fh_e particles were caused fo
move in cadence with music ‘was
shown on television. The Sound-Acti-
‘vated Kaleidoscope. described in this
article, accomplishes the same thing
using readily available materials.

The kaleidoscope can be built tobe
‘viewed directly, and sound {be it from
radio, tape recorder. or the human

. Voice).canbe used to move the parti-
- cles. It can alsd be coupted to a musi-
cal instrument through a contact
microphone.

.Ive had the greatest success when |
caupled the kaleidoscope to on elec-
ric organ dnd projected the Image of
1he .moving particles on a screen in

front of the organist. The heart of that -

uni’r was a small speaker,

Getling Started. For your first experi-

ment, I suggest that you use a 4-inch
speaker that has a well suspended
. .cone. The speaker cone is expected to
bear the weight of the mirors and the
mount, which may result in severe dis-
fortion if the speaker cone is not rug-
ged enough.

The mirrors are, ideally, of front sur-
faced thin glass or plastic. Front sur-
faced mirrors are available in a variety
* of sizes and thicknesses. To help deter-
mine mirror size, it is suggest that you
- build an experimental unit using re-
-flective foll. Many art stores seli reflec-
tive foil by the foot. It s easily peeled

from its subshrate and transferred to a
piece of very smooth cardboard or

Generate eve-catching
- patterns,that change in
~ cadence with an audio
signal with this sound-
activated kaleidoscope

BY DR, DON H: ANDERSON

Shown here is the pl‘Ojé'[:HOn lens maumed
in a cardbodrd tube ready for installa-
tionona cloth-cova\ed cardboard base.

plastic sheeting. Thesurface that helds
the- reflechve foil should be as free
from: defecfs fo i possxble because the
film m!lbﬁng outany the defectsinthe

Beccmse the unitisto bie experimen-
tal, its assembly need not be super crit-
ical. The minors, “angled at 60°, are

. mounted on-a thin:aluminum plate,
- “which s then mounted on a small pa-

per cylinder. That assembly is then
glued to the cone of the speaker.
Forparticles. crumpled bits of alumi-
num foll—sither plain.or colored (like
flotists use}—works well.. Bifs of plasfic
insulation from some brightly colored
wire con be used. Another altemative,

provided you are located In an area
of low humidity, is fo use the brightly
colored particles (sprinkles) that are
used as cake and cookie decorations
(high humidity would cause the sprin-
kles to bond together).

Construction. Begin consiuction by
cutting two pieces of cardboard or
plastic to about 2-by-3¥ inches. Be
sure they are the same length and wid-
th: theyll be Used to form the reflecting
surfaces in the kaleidoscope. Apply

- the foil to the cardboard or plastic.

Use thin fransparent plastic film fo

 provide the window area. Be sure that

the filmisstiff enough fo hold the mirrors
in position after cementing, without
buckling. The clear film is the window
through which the display will be pho-
tographed if you use a video camera.
if you make a projection unit, the win-
dow will be used to illuminate the par-
ficles. ,

For assembly, a suppord can be
made by giuing two pieces of comu-
gated cardboard together with the
comnugations of right angles. The win-
dow material is cut about 7-inch
wider thon the minor panels, but of
equal lengih.

Refer to Fig. 1. As shown, one of the
mirror panels is pinned to establish the
spacing of the parts during cement-
ing. Pinning the window material down
(as shown in Fig. 2.) allows the two mir-
ror panels to be propetly arranged.
Two pieces of masking tape placed
along the bottom andtop edges serve
as a temporary suppoit during the ce-
menting process.

Place a small amount of five-minute
epoxy cement along the joints. Be
careful that the cement does nof get
on the mirrored surfaces. The first coat

- must be solid and completely dry be-

fore the second coat is applied. Doing
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TRANSPARENT
FRONTWINDOW  pjys

CORRUGATED CARDBOARD
TEMPORARY MOUNT
DURING CEMENTING

MATERIALS FOR THE SOUND-
ACTIVATED KALEIDOSCOPE

- Small speaker (size not critical)
- Front surfaced mirrors or reflective foil
Plastic sheeting or smooth cardboard (%-
inch thick)
Clear plastic, rigid (thickness not
critical)
White glue
S-minute epoxy cement
Flat black spray paint:
Stereo amplifier {optional, see text)
A small slide projector or halogen
flashlight
Projector lens or simple lens (4- to 6-
inch focal length)
Video camera extension microphone

Note; Front surfaced mirrors are
available from Edmund Scientific
Company, 101 East Gloucester Pike,
Barrington, NJ 08007.

ABOUT 45 DEGREES

WOODEN SUPPORT ANGLE

PROJECTOR LENS OR
SIMPLE LENS IN A
CARDBOARD TUBE.

LENS MOUNT SLIPS IN THIS
CARDBOARD TUBE.

RUBBER BAND

ENLARGMENT FOR
SUPPORT ON BASE PLATE

BASE PLATE TWO LAYERS
OF CORRUGATED BOARD

SMALL SLIDE PROJECTOR

KALEIDOSCOPE UNIT
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the joint between the base plate and
the cylinder.

When all joints are set, you can put
particles into the kaleidoscope unit
and fest it with a small radio. You'll find
that the load of the kaleidoscope re-
sults in some audio distortion. With
some speakers, the distortion is so
small that it is of no concem.

Optics. The projection lens need not
have all the optical quality of atypical
slide projector lens. Since the ka-
leidoscope particles are in motion
and at times are flying above the sur-
face, the image is constantly chang-
ing in and out of focus. You might try
using a simple double convex lens as
a star,

Depending on the size of your ka-
leidoscope, you will need to use alens
with a focal length of 410 6 inches. You
can try lenses from small hand magni-
fiers or the so-called close up lenses
used with cameras. They usually have
the focal length marked on them. A
quick way to check your lens is fo focus
the image of a distant object on a
white card. If the distance from the lens
fo the card is about 4 to 6 inches, it's
worth a try.

Some ingenuity may be required o
mount the lens. If it is a lcose lens,
mount it in a cylinder made from sev-
eral layers of card stock. A ring of
cardpboard giued on each side of the
lens will hold it securely in place. It is
suggested that you build a model be-
fore building the final carrier. Your final
unit can be as professionally finished
as your time and talent allow.

If you are using a projection lens
from a small slide projector, it can be
held in place using the method iilus-
trated in Fig. 3. The cardboard fube is
wound tightly around the lens, glued

This simple mount can be used to hold a
Sfashlight at almost any angle for video
taping or projecting the images.
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Fig. 5. Shown here are construction details for a typical experimental mount for
a flashlight. Such an arrangement allows a flashlight to be used with either a

projection unit or a video camera.

ORDINARY
MIRROR

\OPENING

ROUND TUBE FITS ON
TOP OF PROJECTION LENS

Fig. 6. When projecting the image onto
a wall screen, the tube is used to hold
a mirror at a 45-degree angle.

securely in place, a collar mounted to
the assembly, and the whole thing
glued to a corrugated cardboard
panel. When thoroughly dry, one or
two slits are cut and a rubber band
provides the friction o hoid the lens.
Details of the best way to hoid the
panel above the kaleidoscope are
difficult to give. | frequently use corru-
gated cardboard for the box. Try using
a small slide projector as the light
source. The slide projector is mounted
onarack, asshownin Fig. 4, sothat the
light is emitted at a 45 degree angle
into the apex of the kaleidoscope.
Trial and error with the lens at several
positions and angles may be needed
fo optimize the conditions. For short
projection distances, | have used a
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- I~ TRANSLUCENT OR

FROSTED PLASTIC

KALEIDOSCOPE
TUBE

Fig. 7. When video taping, only a rela-
tively small amount of light is required.
The light should be diffused. That can be
accomplished by placing a piece of frost-
ed plastic between the flashlight and the
particles in the tube.

flashlight containing a high-intensity
halogen bulb with satisfactory results.
Atypical experimental mount is shown
in Fig. 5. That mount or a similar ar-
rangement of yeur own design allows
the flashlight to be used with either the
projection unit or for video taping.
If you wish to project the image onto
a wall screen (see Fig. 6), the tube is
used to hold a simple mirror (taken
from an old purse) at a 45 degree an-
gle. When video taping, only a rela-
tively small amount of light is needed. it
{Continued on page 99)



