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How the spectacular imagery ofclassics
like Fantasia and Pinocchio was achieved
has always been something of a mystery.
But now we have some answers, thanks to
the discovery of a trove ofdetailed notes
made by one ofthe Disney wizards.
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1, 2. One of Herman Schultheis's notebooks
reveals how a delicate ballet of Snowflake
Fairies in the "Nutcracker Suite" section of
Fantasia was actually created with the help of
hidden steel mechanical gears and wheels.
3-5. Drawings of ghosts reflected in distortion
mirrors and pieces of tin were photographed
frame-by-frame in tedious round-the-clock
camera sessions in order to make the dead
rise in Fantasia's eerie "Night on Bald
Mountain" section.
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In King Kong (1933), the giant gorilla climbing the Empire State Building was really an
18", metal-jointed, fur-covered puppet animated frame-by-frame on a model set of New
York City. The tornado in The Wizard 010z
(1939) was a 35' muslin wind sock and the
wicked witch "melted" by riding an elevator
through a trapdoor. A computer-controlled
movie camera, used for the first time in Star
Wars (1977), made possible precise and complex multiple movements of miniature spaceships and planets.
Through the years, the "secrets" of movie
special effects have been well-documented.
Numerous books and oral histories tell
about the tools, methods, and processes of
the long line of cinema wizards who created
(and continue to create) movie magic. Even
Georges
(1861-1938), pioneer and
grand master of trick films, left drawings and
notes that reveal the mechanical and optical
devices he employed in films such as The
Merry Frolics ofSatan (1906).
But there is a gap in "how did they do
that?" movie-making knowledge with regard
to the golden age of Disney animation of the
late 1930s. This may seem surprising considering the large amount of research and writing through the years about Disney character animation. But the believability of the
drawings in classic films like Snow White and
the Seven Dwarfs (1937), Pinocchio (1940) ,
and Fantasia (1940) was greatly enhanced by
special effects created with optical and mechanical devices, and very little in any significant detail has been written about that.
Some books make passing mention of the
"multiplane camera," "wash-off cels," "distortion glass," and "multiple camera passes and
mattes" in the attempt to describe how some
of Disney's most spectacular and intriguing
imagery was made, but these vague references leave more questions than answers.
How, for example, in Fantasia (a film that is
virtually a special effects showcase), did
diaphanous, distorted spirits rise from the
dead in the "Bald Mountain" sequence? How
were huge cosmic galaxies made to whirl and
volcanic lava to flow so convincingly from
the newborn Earth in the "Rite of Spring"
sequence? In "The Nutcracker Suite," hoI\'
were tiny, realistic snowflakes made to
dance, and how was the then-new Technicolor film stock controlled and blended like a
painter's palette for the colored shadO\\'S of
the orchestra in the dream-like "Toccata and
Fugue" section? In Pinocchio, how was a
European village brought to life in an amazingly dimensional and complex single "take"?
Or Jiminy Cricket's memorable 3-D hop
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through town toward Geppetto's workshop?
Little is known about the workings of a
now·defunct department at the Disney Studio blandly called the "Process Lab," where
the above effects and many others were created. Asmall, unglamorous area staffed with
inventive craftsmen (read "wizards") who
could whip up cinematic fantasy worlds on
order, it was (as magician's habitats go) similar to other Hollywood studio special effects
departments: a workaday place of "personal
craftsmanship ... [consisting] of individuals
creating effects unaided and with the simplest of tools."*
The Process Lab gamely took on the pictorial challenges that arose daily in the increasingly ambitious pictures Walt Disney
was producing. Solutions were improvised,
constructions to support the effects were
made and then destroyed as soon as a new
problem arose. If notes and plans regarding
the work were written down 60-some years
ago, they have not survived; few photos and
no oral histories document the inventions.
And so the secrets of the Process Lab wizards
died with them.
Or so it was thought.
Recently, in an empty house on Hyperion
Avenue in Hollywood-coincidentally the
same street on which the Disney Studio and
its Process Lab were located in the '30s-an
exciting discovery was made. Four notebooks were found containing extraordinary
details about exactly how a number of striking visual effects for Disney's earliest (and
arguably greatest) feature films were created.
PRINT is publishing here for the first time
examples from one particularly impressive
notebook that deals mainly with the creation
of Fantasia and Pinocchio (and, to a lesser
degree, Dunzbo [1941] and The Reluctant
Dragon [1941]). The notebook's 180 pages,
each measuring 16 1/211 long and 13 WI wide,
are filled with drawings, cels, samples of
color nitrate film frames, and dozens of
snapshots of Process Lab technicians in
action. Illustrations are augmented by a neat
hand-written text that offers precise and
often densely-detailed technical information.
The page layout is a cogent balance of text
and diverse pictorial material-an artistic
design in and ofitself. To animation scholars
and fans, the notebook offers a rare and precious record of movie-making in a bygone
era, and enhances our knowledge about the
creation of milestones in animation history.
The excitement over the find is a toon equivalent of the recent cave art discovery near Avignon, or a lost Leonardo codex come to light.
The books were compiled by one Herman
'From Hollywood: Legend and Reality, edited by Michael Webb
(Little Brown and Co. Boston, 1986), p. 170.
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Schultheis, who worked in the Disney Process Lab from February 28, 1938, through
June 1, 1940, and in the Special Effects Camera Department from December 21, 1940,
through January 24, 1941. "Schultheis was
apparently a compulsive individual fascinated with all things technical," says the discoverer ofthe notebooks, Howard Lowery, owner
of the Howard Lowery Gallery in Burbank,
California, which specializes in the sale of
animation art. "He kept records, brought his
own camera to work, and photographed workaday scenes."
Little is known about Schultheis. "A small
bio he prepared mentions he was knowledgeable in many fields, with a great deal of
experience in music and photography," says
Lowery. Many of his snapshots of effects setups appear in the Fantasia/Pinocchio notebook, and at the top of certain pages is an
excerpt of music for the section illustrated .
"Schultheis was apparently a global traveler
or explorer with a personal archive of23,000
photos from most countries in the world,"
Lowery continues. "We found photos of him
in a pith helmet in Central America. He may
have been killed there by poachers perhaps,
criminals, or unfriendly natives in 1954."
Schultheis's wife, according to Lowery,
lived in a house he designed and built north
of the Silverlake district in Los Angeles, on
Hyperion. The couple had no children, and
when Mrs. Schultheis died in the early
1990s, she willed the house to a local nursing
order affiliated with the Catholic Church.
"The contents were sold to raise money for
the order," relates Lowery. When a number
of Disney children's books from the late
1930s personally autographed by Walt Disney for Herman Schultheis were found, the
church fund-raisers called Lowery, who "went
to the empty house to look over the contents. The books were the first items I purchased, and then as we looked further into
the house, other things turned up. We
opened drawers, tore apart a bed built into a
wall, and that's where the notebooks were
found in a hollow space."
Schultheis's notebooks reveal both the
simple and complex solutions found to solve
visual problems. One fascinating page shows
the ingenious way a lovely section of Fantasia
was created (Fig. 1). In the finale of "The
Nutcracker Suite," dozens of balletic fairies
twirl toward the camera wearing naturalistic
snowflake "tutus." Using today's computer
technology, a snowflake's rigid shape, intricate patterns, and complex design (no two
alike) and the dynamic perspective ofnumerous figures floating from the distance into
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6,7. For another "Nutcrac ker Suite" sequence,
the shimmering world of Dewdrop Fairies was
born on a rotating wooden lightboard .
8-10. Shultheis's restless camera recorded
early storyboards for Fantasia's "abstract"
"Toccata and Fugue" section, and his
notebooks contain detailed diagrams and
technical information on the colorful live-action
shadow play of the orchestra that (in the final
film) precedes the "Toccata " animation .

10
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11. A circular construction made of wood
containing multiple circular glass paintings of
stars in the cosmos lent a dimensional quality
to the birth of the universe in Fantasia's "Rite
of Spring ."
12,13. For the finale of the "Ave Maria "
section in Fantasia, a horizontal "multiplane"
construction held glass paintings of clouds
and trees as a camera "trucked" through
frame-by-frame .
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the toreground would be tairly easy to animate. In 1939, however, a couple of dozen
photostats of real snowflakes were traced
and painted onto eels. Then, each flake was
cut out and individually mounted atop small
rotary gears, which were positioned on four
curving steel rails disguised with a cover of
black velvet. Each turn of the flakes (represe nting the tutus) and their simultaneous
journey down the rails was animated frameby-frame in front of a stop-motion camera.
The black-and-white film was used in two
ways: It was transferred to sequential photostats, which the animators used as a guide to
draw the spinning fairies who would wear
the tu tus; it was also transferred directly
onto special "wash-off relief" eels. These
special translucent sheets of celluloid had a
"tooth" or texture allowing them to be dravm
on with pastels and graphite pencils, mediums that cannot be used on normal eels. The
translucence of the wash-offs could be chemically rem oved (washed off) and made transparent, except for the artwork. The wash-off
cels were registered to eels holding drawings
of the cartoon fairies and finally both were
photographed in color. Thus did a meshing
of gears and graphics become seamless visual poetry on the screen. Schultheis devotes a
number of notebook pages to explaining how
a pastel effect can be also be achieved using a
photographic means: "Adlux" film.
Raising spooks from the dead in Fantasia's "Night on Bald Mountain" sequence was
comparatively simple: Single drawings of a
ghost (or a line-up of ghosts) were moved
incrementally on a belt or drum as their
reflection on a distortion mirror was photographed frame-by-frame (Fig. 3). In a related scene, buildings in a village are doubly
distorted by the twisting of their reflection
on a piece of tin frame-by-frame while shooting through a piece of rippled glass (Fig. 5).
Schultheis's photographs are the only pictures of several odd devices, such as a wooden rotating lightboard that was used for one
scene in "Nutcracker Suite" (Fig. 6). Large,
octagonal-shaped, and a modest example of
the carpenter's craft, the lightboard held artwork in its center and an outside ring of
eight lights. Glowing dewdrops from a fairy's
wand, Schultheis demonstrates, were metal
shavings illuminated on the board and shot
against black; then, a second camera pass of
the same film double-exposed drawings of
the background and character.
Notebook photos are also the only existing record of early and revised versions of
storyboards for the semi-abstract "Toccata
and Fugue" sequence (Fig. 8). At the head of

13.
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wooden frames . "While the camera travels
ttlru [sic] the clouds," explained Schultheis,
"one glass level after another is removed. To
compensate for the resulting exposure
change, clear glass has to be added in front
ofcamera lens."
Schultheis's most detailed exploration of
the multiplane effect appears on several
pages ofthe notebook and uses the only photos known to exist of the making of two
scenes in Pinocchio that are among the most
technically elaborate ever devised for animation. In one, Geppetto's village comes to life.
Starting on a bell tower, the camera follows
pigeons flying toward a road that leads to a
village, where children come out of houses
and run to school. The scene, which ends in
.front ofGeppetto's door, only lasts a few seconds, but its complexity cost $45,000, equivalent today to perhaps $300,000 or more. It
is often touted as an example of Walt Disney's striving for quality, no matter the price.
Schultheis's photos literally take us behind the scenes of this unique shoot (Figs.
14,15). He shows everything, from the unloading of the five glass levels from a truck
outside the Studio, to a view of the horizontal multiplane set-up from several angles;
each level individually lighted and its effect;
even the pencil and paper drawings attached
to each level for a test run before the imagery
was painted on glass. Another notebook page
presents the preparatory multi plane set-up
Continued on page 118
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John Canemaker'sjorthcoming book is Disney Inspirations-The Art and Lives of the Visual Development
Artists, to be published by Hyperion Press in 1996.
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College of Art invariably use Caucasians in
their designs. While traveling in China, I noticed the same tendency. The notion of what
is beautiful and what is powerful globally
needs to be challenged.
I sometimes show my students a powerful
graphic image, one that was not done by a
professional designer and went almost unnoticed at the time. The image, a black-andwhite photograph, appeared in the New York
Times during the early '70s. We see the head
of the Statue of Liberty with an upside down
American flag flying from her crown. Veterans and Scouts know this is a distress signalall the more poignant because the accompanying story told how Viet Nam veterans had
occupied the Statue ofLiberty and hoisted the
flag in protest to the war. Even my foreign students, too young to remember the event itself, get the message. Every time. America in
trouble.
Cross-Cultural Design contains a few images almost that powerful. And so Henry
Steiner and Ken Haas are to be commended
for a step in the right direction. This book
will surely be helpful to students and professionals alike who wish to increase their ability
to communicate across cultures. -AI Gowan
Disney's Secrets

Continuedfrom page 73
and exposure chart for the well-known subjective camera angle ofJiminy Cricket's hop
toward Geppetto's workshop, as seen in
Pinocchio's opening.
In the introduction to the Fantasia/Pinocchio notebook, dated March 1939, Schultheis
wrote, "It is my belief that the Special Effects
will be one ofthe most important production
departments in the Studio, and my engineering, photographic and musical knowledge
can be used to the Studio's best advantage in
this Department." But despite his self-promotion, Schultheis's tenure at Disney was
brief, and his offer to sell the notebooks to
the Studio for $400 was rejected.
The books' current owner has no desire to
sell them at this time. "My wish," says Howard
Lowery, "is that they be published in facsimile form." A limited-edition art book using
the best and most interesting pages from the
Schultheis notebooks is an excellent idea and
one hopes that a publisher will come along
who agrees. As Lowery says, "It would not
serve a broad audience, but there is a large
number of people to whom filmmaking history is important and to whom Fantasia and
Pinocchio are among the most important
films ever made. I'm sure they would appreciate and treasure it."
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Piet Zwart's NKF Catalog

Shaking It Up

Continuedfrom page 97
an important client for whom Zwart designed new product lines, notably modular
kitchen components in 1937. This project
had a tremendous impact on kitchen design.
During 1943-44, Zwart was under Nazi
detention and kept apart from his wife and
four children. After the war, he resumed his
collaboration with Bruynzeel and produced
new stamps for the PTT. Zwart died in Leidschendam on September 24, 1977, at age 92.
His legacy is a profound influence on graphic
design that spans the globe.
In 1937, Zwart explained his approach to
typographic design: "The task of functional
typography is to create a form of typographical design in harmony with the present age, a
form free of traditional conventions and as
animated as possible; it is to find a clear, well
ordered means of visual expression which
shall be decided by modern typographical
problems and modern methods (e.g., phototype, techniques such as machine setting,
typewriter script and photographic setting);
it is to break with the spirit ofhandwork."6
His designs for NKF including the catalog
achieved a remarkable functional vitality and
are a historically important expression of a
dynamic age ofchange. About the NKF catalog, Zwart said, "What is the beauty of this
kind ofwork? That it is a slice of life, and that
it also is your whole life?"7 Seldom has the
viewpoint of designer as artist been so eloquentlyexpressed.

Continuedfrom page 37
tion techniques during his years at Leo Burnett only deepened his belief in the integrity
of ideas above all else. "Now, when I am
forced to ask myself questions like whether
or not something needs a varnish on it, it
just means that the project sucks, that I
didn't do my work. If the idea is strong, you
can usually print it very simply and it should
stand up."
What's special about Sagmeister's
is
also its humor, lack of inhibition, and freedom from the rules and pretensions that the
profession tends to produce. Six-feet-threeinches tall, lean and lanky, with thick dark
hair swept back from his face like that of a
19th-century romantic, a charming way of
crisply pronouncing favorite words like excellent, and a friendly, informal manner, Sagmeister is a designer who does not take himselfor his profession too seriously. He clearly
delights in stirring up mischief, in poking
fun, in producing small shocks. For example,
a call-for-entries for Hong Kong's advertising
club featured an illustration of four Chinese
men bending over with their pants down to
moon the viewer. The image caused such a
stir that the award ceremony was indignantly boycotted by the advertising agency
Dentsu, Young & Rubicam, and the poster
was reproduced on the front page of the
South China Morning Post.
Because Sagmeister's current success is fueled by a roster of international clients,
much of his work is executed and delivered
electronically. However, as a practical designer concerned with thinking before making"
he never begins a project by designing on the
computer. Moreover, he dismisses any link
between quality and technology. "If there is
more good or bad work out there now, it's
not because of the computer. Quality-wise,
it's had very little impact. The people who
did fantastic work before by cutting out typefaces by hand will do fantastic work on the
computer. And the people who did shit work
before will do shit work on the computer.
The only thing that changed was that people
who couldn't do any work before now do-at
least in their own minds-professional-looking work. I would still say it is shit, but the
difference is that now you are not stuck with
only Courier on your typewriter. You can
elongate and squeeze. Every assistant has
150 typefaces on the computer. Nobody
hires a designer to design some stupid little
newsletter that you can have done in-house if
you send somebody to take a Quark XPress
course for $400. That is pretty much what is

Notes
lBroos, Kees. Piel Zwart. The Hague: Gemeentemuseum, 1973.
p.46.
2Cohen, Arthur A. Herbert Bayer and Piel Zwart: Masters ofDe·
sign. New York: Ex Libris, undated. p. 14.
3jaffe, Dr. Hans L.c. "Piet Zwart: A Pioneer ofFunctional Typography." Neue Grafik, No. 10. Zurich, 1961. p. 6.
4Yarious sources cite 1926 and 1928-29 as the publication
date. One says it was originally printed in 1926 and reissued in
1928.
5Zwart, Piet. Keywords. The Hague: Staatsdrukkerij Den
Haggen, 1966. p. 6.
fijaife. op. cit., p. 9.
7Broos. op. cit., p. 46.
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