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FOREWORD

It is said - and it’s true - that a planetarium’s best special effect is its ability
to display the starry night sky. But these days it is not the only special
effect we employ. As we strive to present realistic astronomical
phenomena, to visualize concepts, to create an environment, or simply to
enhance a mood, special effects can be effective tools to educate,
enlighten and delight.

- This Special Effects Sourcebook is a reprint of the International Planetarium
Society’s Special Publication No.11, compiled by David A. Aguilar, and first
published in 1982. It includes some additions to the original publication,
and has been guided to its new form by Publications Chair, Undine
Concannon, and her able committee, to whom | offer our sincere thanks.

Even as we turn increasingly to computer graphics and video under our
domes, the popularity of the original Sourcebook - which provides the
impetus for this reprint - suggests that there is still a role to play for the
clever planetarium professionals who have made magic for years with a
motor, a lens, and the simplest of elements effectively uised. We hope that
this Sourcebook will become and remain a useful reference in your work -
a source of ideas and inspiration as you continue in your worthy efforts to
bring the universe down to earth for your varied audiences.

Special thanks to all whose contributions have made this publication
possible.
James G. Manning

President, International Planetarium Society

Autumn 1996



CONTRIBUTORS

Where known, contributors’ names appear beneath the title of their effect. In spite
of our efforts, it has been almost impossible to trace most of the contributors to
the original publication, as many seem to have left the Planetarium field; and some
of those we have traced could not remember which effects they had produced!
We therefore apologise to those whose contribution is included without credit. The
institutions listed are those by whom the contributors were employed at the time

of submitting their ideas.

Anderson Don H - Rochester, N.Y.

Andress J.R. - Warrensville Heights Planetarium,
Ohio

Bernedo Tony - Madrid Planetarium, Spain

Bishop Jeanne - Westlake Schools Planetarium,
Ohio

Bowman Marla - George Wallace Jr. Civic
Centre, Fitchburg, Marytand

Canonaco Giuseppe - Europlanetarium, Genk

Carr Everett Q - Herkimer Boces Planetarium

Herkhimer, NY

Coolbaugh John - Robert J. Novins Planetarium,
Toms River, New Jersey

Dabrowski Jan Paul Portland, Oregon

Deutschmann W.A - Bonisteel Observatory,

Carlisle, Pennsylvania X

Dutton William L. - Edgerton Memorial Planetarium,
Stamford, Connecticut

Dziedziech Carl - Strasenburgh Planetarium,
Rochester Museum & Science Center, NY

Findlay John - Calgary Centennial PlanetariCanada

Ford Harry -Caird Planetarium, Greenwich, London,
UK

Friedman Alan J - William K. Holt Planetarium,

University of California, Berkeley, California

Garland Don - Richmond College, Dallas, Texas

Godeaux Ashley - Wallace Fiske Planetarium,

Boulder, Colorado

Grabowski Edward R. - Abrams Planetarium,

Michigan State University, Ohio

Hall Don - Strasenburgh Planetarium, Rochester
Museum & Science Center, NY

Hamilton Thomas - Wagner College, Staten Island,
New York

Hurd David - H.R.MacMillan Planetarium,

Vancouver, Canada

Jeff & Bob & Jeff Co.

Jenzano Tony - Morehead Planetarium, ChapHill,
N.Carolina

Joseph Charles - Abrams Planetarium, Michigan
State University, Ohio

- Larranzzio Stephen R - Orange Coast College, Costa

Mesa, California

Littman Mark - Hansen Planetarium, Salt Lake City,
Utah ‘

Lober Bob - Chaffee College, Rancho Cucamonga,
California

Magg Russ - Missouri Western State College,

St.Joseph, Missouri

McColman Richard - Morehead Planetarium, Chapel
Hill, North Carolina '

McDonald Donald - Minolta Planetarium, DeAnza
College, Cupertino, California

Michael Dwight E. - Jay County High School,

Portland, Indiana

Nichol Steve - Morehead Planetarium, Chapel Hill,
North Carolina

Percival Charles - Christa McAuliffe Planetarium,
Pueblo, Colorado

Pogue John C - Grand Prairie ISD Planetarium,Texas

Pounds Bill - Arlington Public Schools Planetarium,
Virginia.

Rahunen Timo - Tampere Planetarium, Finland

Ryan Michael F. - Cernan Earth & Space Center,
River Grove, lllinois

Sanford David - Shaker Heights Planetarium, Chio

Schults William jr. - Cranbrook School

Schwartz Herbert J. - Sargent Planetarium

Seebach James R - Charlotte Nature Museum,

N.Carolina

Sessions Larry - Noble Planetarium, Museum of
Science & History, Fort Worth, Texas

Smith Steven E. - Arlington Public Schools

Planetarium, Virginia.

Stobbelaar D.Scott - Shiras Planetarium, Marquette,
Michigan

Vann Marvin - Foothill College, Los Altos, California

Warren Don - City College Planetarium, San

Francisco, California

Wieser Sig - Calgary Centennial Planetarium, Canada

Wilson Ken - Alexander Morrison Planetarium, San
Francisco, California

Yankee James R. - Enrico Fermi High School,

Enfield, Connecticut

We have kept both American and English spellings, according to the nationality
of the contributor; and have converted measurements from or to metric where

appropriate.
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ABLATION TRAIL

Use motors of different speeds to simulate either a passing rocket (1-2 rpm) or a
bolide (5-10 rpm). Use a very heavy duty motor to move the projector, or you will

get a jerky motion across the sky. A Hurst 600 inch-ounce reversible motor works
well.

V1e" PLEXIGLASS
AIRBRUSHED WITH PAINT, OPRGUE
AT TOP, QGOING GRAOVALLY TO
CLEAR .

150 WATT
PROJECTOR.

WITR THiN
VERT\CAL SuIT
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ASTEROID BELT

Richard McColman, Morehead Planetarium

Moving asteroid images seem to move in a continuous three-dimensional "belt"
which extends across the dome from one horizon to the other.

The effect should be positioned near the star projector. It consists of a single-slide
projector with a 75mm lens, and two large tuna cans partially covered with small
mirror sections, rotated in front of the projection lens via two AC gearhead motors
of different speeds.

A simple Kodalith slide with 10 to 20 asteroid "dots" is used in the projector gate.
10mm-square mirror sections are then removed from a small disco mirror ball, and
glued around the tuna cans as shown. Each can has one continuous row of mirror
sections, and a second row with the mirrors spaced more irregularly, to randomize
the multiplied pattern of asteroid dots. The areas between the mirrors are pamted
flat-black.

Mount the cans on to two motors (1/2 rpm and 1/4 rpm) oriented with their shafts
facing each other. Since they face each other but spin in the opposite directions,
their cans effectively spin in the same direction. They are mounted so that the
projector will aim into the mirrors on the tops of both cans - and a light mask is
positioned behind to keep any stationary asteroid images from missing the mirrors
and projecting on to the dome

75MM LENS LARGE
‘ TLNA CANS (2) LIGHT MASK
Y

AC MOTORS (2)

>

] N
Y4 RPM AC

(~ MOTOR (CW)
N[

Bl ]
llll.. -l.ll=l

M ToDE

KODALITH SLIDE

I W/ ASTEROID "DOTS*

MIRROR SECTIONS- \ 12 RPM AC
GLUED TO TUNA CANS MOTOR (CCW)



ASTEROID BELT IN MOTION

Two cylinders are used, one inside the other, both rotating in the same direction
at different speeds. This is done using four gears, all of different sizes. The
cylinders are of metal to avoid heat-warping or melting, and covered with
aluminum foil, perforated in a random pattern by placing it in a telephone book
with a sheet of medium-fine sandpaper and hammering on the book until the
desired hole size and pattern is achieved.The aluminum foil is then cut to size and
glued on to the hardware cloth cylinders. Enlarge the holes on the inner cylinder
by punching holes at random with a sharp pencil.

The result is a shimmering band of star-like and larger objects moving in a
continuous stream across the dome.

Fig.1
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ASTEROID CRASHING

This gives the impression of a meteorite impact just over the horizon. A bright
moving dot gains speed as it crosses the dome. When it reaches the edge of the
panorama, the dot disappears and an impact projector momentarily lights up and
fades.

The Dot Projector can be made by mounting a piece of aluminum foil pierced with
a needle (The image does not need to be circular) It is placed just in front of a
500w projector lamp - no condensers are needed. To form the image use a
projection lens of about 100mm focal length. If you take care not to run the lamp
for more than about 10 seconds, no fan will be needed. The dot image is bounced
off a moving mirror to make it travel across the dome.

The projector lamp is controlled by a triac of sufficient voltage and current rating
to handle the lamp used. We used an 8-ampere 400v device in a plastic tab
package. No heat sink is necessary because the lamp is only on for about 10
seconds. The 15w horizon explosion lamp serves as a gate current limiting
resistor for turning the triac on.

During the time the dot is travelling across the dome, the capacitor is charging up.
R, limits the charging current to avoid destruction of the diode. Its value will be
determined by the diode used; but it must be small enough to allow the capacitor
to charge fully. At impact the 15w lamp is switched out of the triac gate circuit
and across the capacitor. It glows brightly and fades, giving the impression of an
explosion.

The impact flare is placed in the cover right under the spot on the panorama
where the impact occurs. Experiment with black tape, cardboard, scissors and
gels to get a nice explosion.

Two power cords are required. One is connected to 110v all the time. The other
is switched 100v from the console. It is thrown and held until impact takes place.
The switch is then released and the projector resets itself using a microswitch.



ATMOSPHERIUM or ALLSKY

This ATMOSPHERIUM is designed for a small 29ft (9m) dome. Two Bell & Howell
Cube projectors are modified by substituting short focal-length fisheye camera
lenses (7.5mm-17mm) for the projection lens module. Inexpensive lenses are
advertised in photographic magazines (eg.Modern Photography and Photography)

Excellent allsky pictures are made from Eastman Kodak Ektachrome Infrared film,
using a Wratten #12 yellow filter exposed at 100 ASA. The film should have
continuous refrigeration before use to retain the color balance. The slides are made
as time-lapse photographs at a picture-taking rate of 3 pictures per hour.

A 'day’ of 13 hours 20 minutes can be recorded on a total of 80 slides. They can
be played back at any desired rate using an automatic dissolve unit.

Against bright skies, it may be necessary to use a neutral-density filter to bring the
exposure within the range of your shutter speed and aperture available. If a
friendly cloud is not handy to mask the Sun, you will need to create an artificial
eclipse to prevent fogging the frame to insensibility. Kodak has information leaflets
on the infrared film, and on creating artificial eclipses for photographic purposes.

When ordering the projection lens, make sure you can adapt it to your own-
camera body. It is convenient to make the originals in a standard 35mm camera.

When used as a projection lens, the format of the slides will have to be enlarged -
some slide-processing laboratories will enlarge a standard 35mm slide to
approximately 46mm on a superslide format. '

See over for illustrations



ATMOSPHERIUM or ALLSKY (continued)
Fig.1
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- ATMOSPHERIUM or ALLSKY (continued)

Fig.2
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AURORA 1

This AURORA PROJECTOR utilizes a Pepsi bottle for the lens. When slowly

rotated in front of three projected slits, a very realistic rayed arc aurora is
produced.

The container box can either be constructed out of %" (30mm) plywood or
corrugated cardboard. The slide is a 2"x2" (50mmx50mm) glass painted flat
black, with three very fine lines scribed in the paint.

Place green gels in the bottle, one round the inside, the other across the diameter,
to give the aurora color. A%" (19mm) black stripe painted vertically on the bottle
causes the aurora to die out and reappear very realistically. Baffles may be
required in front of the lens to shape the aurora.
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AURORA 3

Place a motorized "ripple" wheel in front of a 100-150w slide projector with a
35mm slide of an aurora placed in the slide gate. Aurora pictures can be copied
out of meteorological or astronomical books quite easily. The ripple wheel is made
from a disc of clear plexiglass 16" - %" (1.5mm - 3mm) thick, with either Duco
cement or Vaseline dabbed randomly on its surface.
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CGOOPED” WITH DUCO
GLUE )

TMC or OTHER

100-350W —a
SLIDE
PROJECTOR

/2 PLYWOOD
BASE CuUuT TO
DESIRED ANGLE

NOTE . To ExcLUDE EXTRANEOUS LIGHT,
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FIREBALL

This EXPANDING FIREBALL effect uses a standard slide projector with a rotating
color wheel focussed on a motorized mirror which bends the light beam up a
cardboard tube, 24" (610mm) long, and 3 '/," (90mm) diameter. Line the tube
with smooth aluminized mylar and cap it with a plexiglass disc thickly spread with
glue and tiny coloured gel fragments.
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