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Abstract
Late in his career, John Cage often recalled his brief interaction with German abstract animator
Oskar Fischinger in 1937 as the primary impetus for his early percussion works. Further
examination of this connection reveals an important technological foundation to Cage’s call for
the expansion of musical resources. Fischinger’s experiments with film phonography (the ma-
nipulation of the optical portion of sound film to synthesize sounds) mirrored contemporaneous
refinements in recording and synthesis technology of electron beam tubes for film and television.
New documentation on Cage’s early career in Los Angeles, including research Cage conducted
for his father John Cage, Sr.’s patents, explain his interest in these technologies. Finally, an
examination of the sources of Cage’s 1940 essay “The Future of Music: Credo” reveals the extent
of Cage’s knowledge of early sound synthesis and recording technologies and presents a more
nuanced understanding of the historical relevance and origins of this document.

One day I was introduced to Oscar Fischinger who made abstract films quite precisely
articulated on pieces of traditional music. When I was introduced to him, he began to talk
with me about the spirit which is inside each of the objects of this world. So, he told me, all
we need to do to liberate that spirit is to brush past the object, and to draw forth its sound.
That’s the idea which led me to percussion.

—John Cage, interview with Daniel Charles, 1968.1

I have become convinced that percussion and the use of mechanical instruments are a
transition to the electrical music of the future. With electrical means and with film means
composers will have the entire field of sound available for musical purposes.

—John Cage, “Brief History of this Field of Music,” ca. 1940.2

In the summer of 1937 the young John Cage arrived at Oskar Fischinger’s temporary
animation studio in Hollywood, recently hired as the filmmaker’s assistant. Cage’s
brief apprenticeship—by all accounts lasting no more than a few days—soon be-
came a recurring subject in the composer’s personal history, retold in interviews and
articles.3 It is well known that Cage composed his first works for percussion around

This article began as a paper presented at the Annual Meeting of the American Musicological Society
in Philadelphia in November 2009. A special thanks to Laura Kuhn and the John Cage Trust, Cindy
Keefer and the Center for Visual Music, Gordon Mumma, Leta Miller, David Nicholls, and Suzanne
Robinson for their editorial guidance, archival assistance, and technical consultation.

1 John Cage, For the Birds: John Cage in Conversation with Daniel Charles, trans. Richard Gardner,
ed. Tom Gora and John Cage (Boston: Marion Boyars, 1981), 68.

2 John Cage, “Brief History of this Field of Music,” undated manuscript draft, ca. 1940, John
Cage Collection, Northwestern University Music Library, Series V, “Ephemera,” folder: “Experimental
Music and Percussion.”

3 Along with the comments to Daniel Charles, mention of Fischinger emerged in several other
prominent essays and lectures. See, for example, John Cage, “A Composer’s Confessions,” [1948]
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the same time as his interaction with Fischinger, leading critics, scholars, and artists
to speculate on the implications of Cage’s claim that his time with the filmmaker
“led me to percussion.” Although eureka moments make for excellent memoirs—
and Cage’s biography is full of such examples—determining any direct lineage or
influence for Cage’s intellectual or compositional breakthroughs is difficult, given
his proclivity for colorful personal narrative that both simplified and obscured the
complex web of influences that shaped his career.4

Recent scholarship on Cage’s early career has made great strides in clarifying
dates, contacts, and source materials in an effort to contextualize his work within
the blossoming and diverse artistic culture of Los Angeles and the West Coast in
general.5 Continuing this trend, this article explores recently unearthed archival
documentation that clarifies many details of Cage’s relationship to Fischinger, and
in turn reveals Cage’s involvement with contemporary developments in music syn-
thesis and recording technologies for film and other media.6 Cage’s understanding
of these technologies was fostered by a heretofore unacknowledged aspect of his
early career: research he undertook for his father, John Cage, Sr., on a series of
patents in television and infrared vision technology. Although others writing on
Cage’s relationship with his father have explored the notion of “invention” as a
metaphor for the composer’s artistic program in general, this article provides the
first documented evidence of Cage Jr.’s understanding of electronic technology and
its practical implications in composition.7

reprinted in John Cage: Writer, ed. Richard Kostelanetz (New York: Limelight, 1993), 31, and Calvin
Tompkins, The Bride and the Bachelors: The Heretical Courtship in Modern Art (New York: Viking
Press, 1965), 86. Noticeably, it did not arise in the “anecdote” sections of his two major publications of
the period, Silence (1961) or A Year from Monday (1967). After Fischinger biographer William Moritz
interviewed Cage and reprinted this anecdote in Film Culture (“The Films of Oskar Fischinger,” 58–60
[1974–75]: 37–188) it was repeatedly cited in interviews, including one conducted by Moritz for his
biography of Fischinger: Moritz, Optical Poetry: The Life and Work of Oskar Fischinger (Bloomington:
Indiana University Press, 2004), 77–78 and 165–66.

4 See Leta E. Miller, “John Cage and Henry Cowell: Intersections and Influences, 1933–1941,”
Journal of the American Musicological Society 59/1 (Spring 2006): 97. Miller’s extensive study on the
interaction between Cage and Cowell during this same period demonstrates the complexity involved
with questions of influence, particularly with Cage.

5 The first extensive examination of Cage’s Los Angeles years came from architecture historian
Thomas Hines, “‘Then Not Yet ‘Cage’: The Los Angeles Years, 1912–1938,” in John Cage: Composed in
America, ed. Marjorie Perloff and Charles Junkerman (Chicago: University of Chicago Press, 1994), 65–
99. Recent work by David Nicholls emphasizes the point that Cage was certainly no “musical orphan.”
David Nicholls, “Cage and the Ultramodernists,” American Music 28/4 (Winter 2010): 492–500. With
the recent publication of a more comprehensive biography by Kenneth Silverman, coupled with the
first publication of selected correspondence from the voluminous collection held at Northwestern
University, many of Cage’s early contacts are now established in a documented chronology that has
aided both historians and theorists. Kenneth Silverman, Begin Again: A Biography of John Cage (New
York: Alfred A. Knopf, 2010); and John Cage Correspondence Collection, ed. Laura Kuhn and Kenneth
Silverman (Middletown, CT: Wesleyan University Press, forthcoming).

6 These documents include a number of findings in the Fischinger Collection at the Center for
Visual Music in Los Angeles, documents from the largely uncataloged “Ephemera” files in the John
Cage Collection at Northwestern University, and material relating to Cage’s father, John Cage Sr., held
at Northwestern University and the John Cage Trust.

7 Kenneth Silverman emphasizes this point in his introductory chapters, and many other scholars
have variously read the now-infamous anecdote by Schoenberg to Los Angeles critic Peter Yates that
Cage was an “Inventor of Genius” as a catalyst in the creation of an “inventor” narrative in Cage’s
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The Spirit inside Each Object 85

Cage’s connection with Fischinger furthermore highlights the relationship be-
tween West Coast composers and the burgeoning entertainment and electronics
industries in California. Throughout this period, roughly spanning the introduc-
tion of sound film technology in the late 1920s and the consolidation of radio and
film industries at the outset of the American engagement in World War II in the
early 1940s, Los Angeles offered economic opportunities and refuge from the strife
of world events. The sudden influx of artists and intellectuals from war-torn Europe
fostered an unprecedented dialogue on the potential of film and radio; implicit in
this dialogue was the belief that rapid advances in audio and visual technology would
enable radical new approaches to the work of art. Immigrating to Los Angeles in
1936, Fischinger brought with him both the theoretical and technical knowledge of
a practice broadly defined as “visual music” and laid the groundwork for aesthetic
discussions on the relationship between sound and image.8 Fischinger’s notion of
the “spirit inside each object” was inspired by his research in sound phonography
in film. On the audio portion of a sound film a clear visual representation of sound
wave structure appears; the visual nature of this phenomenon inspired numerous
theories similar to Fischinger’s on the indexical relationship between sound and
image and its implications for a composite visual music.9 Such technological inno-
vations empowered composers such as Cage to explore new methods of temporal
organization of sound in a tactile visual interface. The notion that percussion
music represented, in Cage’s own words, a “transition to the electrical music of
the future,” marks a second decisive step in his early career, an idea driven by the
technical assistance of Cage Sr. and the inspiration and creative support of fellow

own autobiographical accounts. See, for example, Brent Reidy, “Our Memory of What Happened Is
Not What Happened: Cage, Metaphor, and Myth,” American Music 28/2 (Summer 2010): 211–27.

8 Recent exhibitions on “Visual Music,” and the accompanying critical literature on the subject
have blossomed in the last decade. Most notable was the 2005 exhibition organized by Kerry Brougher,
Jeremy Strick, Ari Wiseman, and Judith Zilczer, and co-curated by the Hirshhorn Museum and
Sculpture Garden, Smithsonian Institution, Washington, D.C., and the Museum of Contemporary
Art, Los Angeles, along with the accompanying catalog: Visual Music: Synaesthesia in Art and Music
since 1900 (New York: Thames and Hudson, 2005).

9 The optical sound recording process operates on the principle of inscribing a beam of light
onto a strip of photoelectric material. This smaller track runs alongside the photographic image in
sound film, thus synchronizing sound and image in motion pictures. The two primary means of
inscribing sound on film in the 1930s were known as (1) variable density, fixed area and (2) fixed
density, variable area. In the former, sound is translated into an electric current wired to a light
source. The fluctuations in intensity of the beam of light are projected on the soundtrack, creating an
image that inscribes the variations in current. The intensity of the image is proportional to the sound
pressure, and thus the gradient of light inscribes the original sound source. In the second method, the
electric current is transmitted to a mirror that vibrates according to the intensity of sound. A fixed
beam of light is projected on the mirror and is reflected onto the soundtrack. With this method, a
clear “shape” is inscribed, as the light source is consistent, while the variations in sound pressure cause
the electric current to fluctuate, creating an oscillographic curve. When the film is projected, this
process is reversed, and the inscribed light patterns are converted to electric current and projected via
loudspeakers in the theater. For two detailed explanations of this process, see Jan Thoben, “Technical
Sound-Image Transformations,” in See this Sound: Audiovisiology Compendium: An Interdisciplinary
Survey of Audiovisual Culture, ed. Dieter Daniels and Sandra Naumann with Jan Thoben (Cologne:
Verlag der Buchhandlung Walter König, 2010), 425–26, and Richard James, “Avant-Garde Sound-on-
Film Techniques and Their Relationship to Electro-Acoustic Music,” Musical Quarterly 72/1 (1986):
75–78.
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artists. Finally, Cage’s work with Fischinger and his father sheds new light on the
motivations for and significance of his 1940 essay “The Future of Music: Credo,”
a statement that summarized rather than prophesied contemporary developments
in sound recording and synthesis technologies.

“The Spirit inside Each Object”: European Precedents

for “Visual Music”

Cage first encountered precedents for visual music during his travels to Europe
in 1930 and 1931. The journal transition, devoted to U.S. artists living in Europe,
functioned as a cultural guidebook for Americans abroad and was repeatedly cited
by Cage as an important source of information and ideas.10 Several articles, echoing
the manifestos of early filmmakers and theorists such as Sergei Eisenstein, Germaine
Dulac, and Dziga Vertov, extolled the revolutionary potential of the new art form
of the sound film.11 Calls within transition for experimental approaches to sound
film opposed industry norms and encouraged an engagement with the materiality
of the medium itself. Throughout the 1920s, Oskar Fischinger and other artists
answered the calls in transition. A school of abstract film formed around sev-
eral venues, particularly in Berlin, and included artists such as Viking Eggeling,
Walther Ruttman, and Hans Richter.12 In 1926 Fischinger toured with Hungarian
composer Alexander László, presenting a series of Farblichtmusik (Color-Light-
Music) concerts consisting of simultaneous projections of Fischinger’s abstract 35
mm films, colored lights, and the color organ. Fischinger soon parted with László

10 While a fellow at Wesleyan’s Center for Advanced Studies, Cage was asked for a list of the ten
books most influential on his thought, and his first reply listed transition, specifying “the twenties,” a
period leading up to 1930 when the journal was published in Europe. John Cage, “List No. 2,” [1960]
reprinted in John Cage: An Anthology, ed. Richard Kostelanetz (New York: Da Capo, 1970), 138.
See also Cage’s 1967 interview with Irving Sandler, Irving Sandler Papers, Getty Research Institute,
2000.M.43, Box 4, f. 12, 1. Cage later identified Don Sample, his earliest partner, whom he met
while traveling in Europe, as the one who introduced him to the magazine. John Cage interview with
Thomas Hines, 21 and 23 May 1992, Getty Research Institute, 2002.M.40, 59. For more on Cage and
the journal transition, see Branden Joseph, “‘A Therapeutic Value for City Dwellers’: The Development
of John Cage’s Early Avant-Garde Aesthetic Position,” in John Cage: Music, Philosophy, and Intention,
1933–1950, ed. David W. Patterson (New York: Routledge, 2002), 135–76.

11 See, for example, Samuel Putnam, “Leopold Survage, Colored Rhythm, and the Cinema,”
transition 6 (September 1927): 180–84; George Antheil, “Music Tomorrow,” transition 10 (January
1928): 125; Elliot Paul and Robert Sage, “Artistic Improvements of the Cinema,” transition 10 (January
1928): 127; László Moholy-Nagy, “The Future of the Photographic Process,” transition 15 (February
1929): 289–91. Dziga Vertov’s proclamations and his lectures at the Scientific Experimental Film
Institute in Leningrad were widely distributed and later published in the journal Film Culture. “The
Writings of Dziga Vertov,” in Film Culture Reader, ed. P. Adams Sitney (New York: Cooper Square
Press, 2000), 353–75. Eisenstein’s joint proclamation in 1928 with Pudovkin and Alexandrov merged
theories of montage with sound practice: reprinted in Film Sound: Theory and Practice, ed. Elisabeth
Weis and John Belton (Columbia University Press, 1985), 83–85. Germaine Dulac specified the
medium-specific potential of the two forms in several essays, see “The Avant-Garde Cinema,” [1928]
reprinted in The Avant-Garde Film: A Reader of Theory and Criticism, ed. P. Adams Sitney (New York:
New York University Press, 1978), 43–48.

12 For a brief history of this movement, see Christine Noll Brinkman, “Collective Movements
and Solitary Thrusts: German Experimental Film, 1920–1930,” Millennium Film Journal 30–31 (Fall
1997), http://mfj-online.org/journalPages/MFJ30,31/NBrinckmannCollective.html.
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and continued to present multiple projection shows, which combined five 35 mm
film projectors and slide projectors in one of the earliest immersive cinematic
environments.13 Works from Fischinger and others prompted a theoretical and
technical debate on the implications of new developments in cinematic technology.
Starting in 1930, artists and devotees convened in Berlin for annual “Farbe-Ton-
Forschung Kongresse” (Color Music Congresses), organized by Dr. Georg An-
schütz, featuring scholarly presentations on synaesthesia, color music, and the color
organ.

Fischinger had often strived to correlate his geometric abstractions to specific
musical sounds, and his realization that these visual “ornaments” bore a substantial
resemblance to the patterns generated by sounds on the optical soundtrack led to his
notion of a “spirit” within each object. By drawing images directly onto the optical
soundtrack, Fischinger experimented with a variety of sound shapes and their
corresponding sounds. His early Ornament Ton (Ornament Sound) experiments
received international press, and he noted the implications of this new technique
in a widely publicized article, “Klingende Ornamente” (Sounding Ornaments).
“Now,” he proclaimed, “control of every fine gradation and nuance is granted to the
music-painting artist, who bases everything on the primary fundamental of music,
namely the wave-vibration or oscillation in and of itself. In the process surface new
perceptions that until now were overlooked and remain neglected.”14 Fischinger
converted his studio to explore this new technique, and photos of mock examples
of geometric shapes were widely publicized across Germany15 (see Figure 1). The
actual geometric shapes used in the experiments (Figure 2) produced a variety of
sounds, some so disturbing that the technicians feared that it might damage their
equipment.16

Although scholars continue to debate the relationship between Fischinger’s work
and several contemporaries, central to the theoretical discourse of sound-on-film
was the sudden realization of an entirely synthetic, virtual environment of musical
space.17 Much like the grooves of a phonographic record, the images on the sound-
track were directly linked to the original sound, and this indexical relationship was
clearly demonstrated and easily understood.

13 Cindy Keefer, “‘Raumlichtmusik’—Early 20th Century Abstract Cinema Immersive Environ-
ments,” Leonardo Electronic Almanac 16/6–7 (October 2009): 1–5.

14 Oskar Fischinger, “Sounding Ornaments,” Deutsche Allgemeine Zeitung, 28 July 1932, reprinted
in Moritz, Optical Poetry, 179–80.

15 As Moritz notes, the oversized scrolls in the photos were hastily painted on butcher paper for
publicity purposes. These were much larger than the actual ornaments on the optical soundtrack and
were purposefully simplified to make the concept clear to a general audience and to deceive anyone
who would try to imitate the process for profit. Moritz, Optical Poetry, 44.

16 Ibid., 43.
17 As Richard James has noted, Arseni M. Araamov conducted similar experiments at the Scientific

Experimental Film Institute in Leningrad and was able to create a limited polyphony, whereas his
colleague N. V. Voinov even went so far as to resynthesize excerpts from Rachmaninoff’s C-sharp
minor Prelude and Schubert’s Moments Musicaux; James, “Avant-Garde Sound-on-Film Techniques,”
81. More recently this debate has emerged in the work of Thomas Y. Levin, “‘Tones from Out of
Nowhere’: Rudolph Pfenninger and the Archeology of Synthetic Sound,” Grey Room 12 (Fall 2003):
32–79.
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Figure 1. Fischinger in Berlin studio with mock publicity Ornament Sound scrolls, ca. 1932. c© Fischinger
Trust, courtesy Center for Visual Music.

Figure 2. Examples of “ornaments” from Fischinger’s Ornament Sound experiments, ca. 1932. c© Fischinger
Trust, courtesy Center for Visual Music.

There is no documentation indicating that Cage was aware of these experiments
during his European travels, aside from his attendance at the Neue Musik Berlin
festival in 1930, which showcased some of the earliest experiments in overdub-
bing techniques with phonograph records by Paul Hindemith (a close friend of
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Fischinger) and Ernst Toch.18 However, when Cage returned to Los Angeles in
1931 to begin his musical training, the European avant-garde soon followed. In
the increasingly tumultuous Nazi era, experimental artists flocked to the United
States, particularly to the blossoming exile community surrounding the Hollywood
industry in Los Angeles and the West Coast in general.

“Exiled in Paradise”: Cage and Los Angeles Émigré Culture

Cage’s study abroad was cut short by the onset of the Great Depression, forcing
his parents to move to an unassuming apartment in the heart of Los Angeles in an
area now known as the Rampart Division. Despite these setbacks, Cage’s mother
Lucretia, as has been noted elsewhere, was instrumental in forming an impressive
network of wealthy contacts within the blossoming émigré culture for her son.
Along with other supporters, such as his aunt Phoebe James and the musician
Mary Carr Moore, he quickly navigated his way among artists and intellectuals.19

Two additional women had an equally important effect on Cage’s early career:
Pauline Schindler and Galka Scheyer. Pauline Schindler, former wife of architect
Rudolph Schindler, kept an extensive correspondence surrounding a brief love affair
with Cage in early 1935, and these letters aid in mapping out one of Cage’s most
productive years in Los Angeles.20

Galka Scheyer, who would later introduce Cage to Fischinger, was the self-
proclaimed West Coast representative of the “Blue Four,” a coterie of expressionist
painters centered in Berlin including Lyonel Feininger, Alexej von Jawlensky, Wass-
ily Kandinsky, and Paul Klee. Cage first met Scheyer through Pauline Schindler in
February of 1935, when he visited her famous Blue Heights Drive residence to view

18 This festival is discussed in Mark Katz, Capturing Sound: How Technology Has Changed Music,
rev. ed. (Berkeley: University of California Press, 2010), 110–13. Cage recalled the event years later to
Toch’s grandson Lawrence Weschler, “My Grandfather’s Last Tale,” Atlantic Monthly 278/6 (December
1996): 96.

19 David Nicholls explores the relationship between Cage and Lucretia in John Cage (Urbana:
University of Illinois Press, 2007), 8–9, and much of the information on Cage’s relationship to Phoebe
James and Mary Carr Moore can be found in Catherine Parsons Smith, “Athena at the Manuscript
Club: John Cage and Mary Carr Moore,” Musical Quarterly 79/2 (Summer 1995): 351–67.

20 These letters reveal several biographical details, including Cage’s conflicting sexual identity,
his marriage to Xenia Kashevaroff in the summer of 1935, his activities surrounding Rudolph
Schindler’s infamous “Kings Road House” in West Hollywood, and his interaction with the Theo-
sophical community of Halcyon in Oceano, CA. The letters are held by the Getty Research Institute
Special Collections. A rough translation can be found online by Maureen Mary, “Letters: The Brief
Love of John Cage for Pauline Schindler, 1934–35,” ex tempore 7/1 (Summer 1996), http://www.ex-
tempore.org/ExTempore96/cage96.htm. These letters clarify that Cage did not, as was speculated, ever
actually live at the Schindler House. Thomas Hines initially inferred, as the result of his interview with
Cage, that Cage lived in the King’s Road house with Don Sample, and this biographical error remains
an often-quoted anecdote in the Cage literature. However, in the interview Cage never specified when
or how long he lived in the house, stating merely that “that I had the experience is what is important,”
and his several letters of inquiry to Pauline are proof that the plans never came to be. See Hines,
“Then Not Yet ‘Cage’,” 81–85, versus Cage’s statement in Hines’s interview on 21 and 23 May 1992.
Transcript, Getty Research Institute, 2002.M.40, 70, and Cage’s letter to Pauline 3 June 1935, Getty
Research Institute Special Collections.
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recent works by Kandinsky and Jawlensky.21 Cage was clearly enamored of both
artists, as Scheyer later recounted, and he purchased Jawlensky’s Meditation N. 160
(1934) at the “very low price of $25.00,” for which he made a down payment of
$1.22 He enthusiastically wrote a short note to Jawlensky, exclaiming, “I’m overjoyed
because I’ve bought one of your pictures: Now it is in me. I write music. You are
my teacher.”23 Cage’s rapture makes sense in the context of the specific Jawlensky
“picture” he purchased. The painting was part of an extended series of more than
1,300 variations on the abstract image of a human face (Figure 3). Jawlensky called
one of the first paintings in this series the Fore-Form, out of which the rest of
the Abstract Heads were based, and Scheyer referred to the musical connection
with Schoenberg’s serial compositions in later essays.24 Scheyer was quick to note
in a letter to Jawlensky that Cage was “a very talented composer who is to be a
Schoenberg student,” and she was well aware of Schoenberg’s upcoming extension
courses being offered at UCLA and USC.25

John Cage, Sr.’s Early Scientific Experiments

The year 1935 was a busy one for Cage. Having just returned from an intense period
of study in New York with Henry Cowell and Schoenberg pupil Adolf Weiss, Cage
organized a series of concerts in Los Angeles, began his studies with Schoenberg,
eloped with Xenia Kashevaroff, and worked full time for his father as a research
assistant.26 Of these various activities, the last has received the least scholarly at-
tention. The research John Milton Cage, Sr., conducted was directly related to the
two economic pillars of the Southland economy: the entertainment and military-
industrial conglomerates. President of Cage Submarine and Boat Company, Cage
Sr.’s earliest achievements focused on submarine ventilation and propulsion
technology, and he later contracted his engineering skills to several corporations,

21 Maria Müller has speculated that Cage may have first met Scheyer through the mutual ac-
quaintance of Louise and Walter Arensberg, a wealthy couple whose extensive art collection, which
included a number of Duchamp works, was openly available for viewing in their home. More likely
it was through Pauline Schindler, a close friend of Scheyer, that Cage first made the acquaintance, as
he recounted later. Maria Müller, “‘It Is a Long, Long Road’: John Cage and Galka Scheyer,” in The
Blue Four: Feininger, Jawlensky, Kandinsky, and Klee in the New World, ed. Vivian Endicott Barnett
and Josef Helfenstein (New Haven, CT: Yale University Press, 1997), 273. John Cage, interview with
Thomas Hines, 21 and 23 May 1992. Transcript, Getty Research Institute, 2002.M.40, 71.

22 Galka Scheyer to Jawlensky, 8 February 1935, Galka Scheyer Papers, Norton Simon Museum,
Pasadena, CA, J1935–2, 2.

23 John Cage to Alexej von Jawlensky, n.d. [1935], Alexej von Jawlensky-Archiv, Lorcano, facsimile
and transcription in Müller, “‘It Is a Long, Long Road,” 273–74.

24 Galka Scheyer, in Alexej Jawlensky: Köpfe, Gesichte, Meditationen, ed. Clemens Weiler (Cologne:
H. Peters, 1959), 106.

25 Scheyer maintained an active correspondence with Schoenberg, and one item in particular
points directly to his courses: an announcement for his 1935 summer courses at the University of
Southern California, signed by Schoenberg with a note in the margins asking “Is she interested in
this?” [Interessiert sie das? Sachliche Frage. Arnold Schoenberg] Galka Scheyer Papers, Norton Simon
Museum, Pasadena, CA, folder “Arnold Schoenberg,” doc. 6.

26 For a detailed investigation of Cage’s studies with Schoenberg, see Michael Hicks, “John Cage’s
Studies with Schoenberg,” American Music 8/2 (Summer 1990): 125–40.
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Figure 3. Alexei Jawlensky, Abstract Head, Winter Ringing, 1927, oil and pencil on textured cardboard
(left); Abstract Head: Life and Death, 1923, oil and pencil on cardboard (middle); Abstract Head, 1923, oil
and pencil on cardboard (right). Norton Simon Museum, Pasadena, California, The Blue Four Galka Scheyer
Collection, c© 2011 Artists Rights Society (ARS), New York/VG Bild-Kunst, Bonn.

including the automobile industry.27 In the early 1930s Cage Sr. shifted his efforts,
and his focus for the next twenty years became the perfection of the cathode ray
tube, whose development was essential for the practical realization of television.28

Basing his East Coast operations in Schenectady, New York, Cage Sr. worked for
General Electric until 1942, when, under the auspices of the U.S. Naval Department,
his expertise was directed to the war effort.29

Cage Sr.’s study of the fundamental properties of electron beam tubes sparked a
period of intense research on electron theory. It was primarily his experimentation
with cathode ray tubes that led to his interest in the contemporary debate on
the nature of matter and electricity, for it was within the vacuum-sealed appara-
tus of a glass tube that the first scientific observations on waveforms and X-rays

27 Robert M. Stevenson discovered a number, though not all, of these early patents. However, like
most scholars who have investigated Cage Sr.’s patents, he misattributed the dates by citing the patent
approval rather than submission date. Oftentimes patent submissions, particularly those dealing with
military technology, were delayed approval for an extended period of time. Robert M. Stevenson,
“John Cage on His 70th Birthday: West Coast Background,” Inter-American Music Review 5/1(Fall
1982): 4–5.

28 For a brief history on the emergence of television technology, see Alexander B. Magoun,
Television: The Life Story of a Technology (Westport, CT: Greenwood Press, 2007), and Richard C.
Webb, Tele-Visionaries: The People behind the Invention of Television (Hoboken, NJ: John Wiley and
Sons, 2005).

29 Between 1933 and 1939, Cage Sr. filed six patents under General Electric. Cage Sr.’s 1938
patents “Ultra Short Wave System” along with the “Invisible Ray Vision System” discussed below
were the likely impetus for his move to the Naval Department for work on radar technology during
World War II, where, as he claimed later in life, he first proposed the idea for a sonobuoy system
for underwater submarine detection. For details on these inventions, see letter, Herbert Sturdy to
Lieutenant General Elwood R. Quesada, 23 November 1957, John Cage Collection, Northwestern
University Music Library, Evanston, IL, series I, box 2, folder 3, item 16.
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were observed and tested.30 In an unpublished essay dating from around 1930,
Cage Sr. explicitly rejects many current theories on electromagnetics, proposing
instead a version of the “cloud” theory of electrostatic energy—essentially an ex-
tension of the long-debated “ether” theory—that attempted to account for the
vast amount of empty space that rests between atomic particles and the surround-
ing electron field. Over the next twenty years, this hypothesis would continue
to spark his scientific curiosity.31 The cathode ray tube aided scientific investiga-
tions of electromagnetic waves beyond the visible spectrum, and Cage Sr. realized
the potential of combining the peering lens of a cathode ray tube with another
military technology: infrared vision. The prospect of mechanically assisted visual-
ization of material beyond human perception was a preoccupation of Cage Sr. for
some time, beginning with his interest in underwater submarine detection after
the failure of his earlier projects with gasoline-powered submarine engines.32 In
1935 Cage Sr. filed for articles of incorporation with the partnership of Los An-
geles lawyer Herbert Sturdy under the appropriately punned name “Sturdy-Cage
Projects, Inc.” to develop a new machine.33 Working in the garage of the family home
in Los Angeles, Cage Sr. began patent preparations for his “Invisible-Ray Vision
Machine.”34

Cage Jr. was hired by his father in March of 1935 and worked tirelessly to construct
the infrared device during his early counterpoint studies with Schoenberg. With
forty different claims, this patent was clearly the centerpiece of Cage Sr.’s work,
with the goal of jumpstarting “Sturdy-Cage Projects, Inc.” Cage Jr. wrote to Weiss,
who had developed a close friendship with Cage Sr., noting: “My father has hopes
of becoming wealthy . . . you would have only to whisper a wish and it would be

30 This included a number of discoveries on subatomic particles, such as the identification of
high-frequency electromagnetic current, or X-rays, by Wilhelm Conrad Röntgen in 1895, and the
formulation of the corpuscular theory of electrons by Sir J. J. Thomson in 1897. On Röntgen’s
discoveries, see W. Robert Nitske, The Life of Wilhelm Conrad Röntgen, Discoverer of the X Ray
(Tucson: University of Arizona Press, 1971).

31 John M. Cage, Sr., ca. 1930, “The Rape of Common Sense,” private publication, manuscript
held by the John Cage Trust. A special thanks to Laura Kuhn for pointing out this curious document.
The concepts in this thesis continued to preoccupy Cage Sr.’s research interests. For example, in
1956 Cage Sr. predicted the failure of the United States Naval Research Laboratory’s first attempts to
launch an orbiting satellite for Project Vanguard. Cage Sr. cited his electrostatic field theory as a better
explanation of satellite orbital patterns than that of Einstein. See John M. Cage Sr. to Dr. John P Hagen,
Naval Research Laboratory, Washington D.C., 6 October 1956, John Cage Collection, Northwestern
University Music Library, Evanston, IL, series IV, “Correspondence,” box 2, folder 3, item 13.

32 As Cage Jr. often recalled, these early plans were rejected by the U.S. Navy because exhaust
emissions emitted bubbles to the water surface and clearly gave away the location of the submarine to
any potential enemy. John Cage, Silence: Lectures and Writings (Middletown, CT: Wesleyan University
Press, 1961), 12.

33 Herbert Sturdy continued to represent John Cage, Sr., for the rest of his life through the
prestigious law firm Gibson, Dunn, and Crutcher LLP, including the certificate to wind up and
dissolve the corporation in 1964. “Articles of Incorporation of Sturdy Cage Projects, Inc.” 2 March
1935, Corporation No. 162010; “Certificate of Election to Wind Up and Dissolve Sturdy-Cage Projects
Inc., filed 29 Dec. 1964, California Secretary of State, Business Programs Division, Certification and
Records, Sacramento, CA.

34 John M. Cage Sr. 1946, “Invisible Ray Vision System,” U.S. Patent No. 2,395,099, filed 6 July
1935, and issued 19 Feb. 1946.
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amplified materially.”35 Documents Cage Jr. retained from this research reveal his
extensive knowledge of electrical engineering and his deftness for scientific inquiry.
As he learned, in order for an image to appear on a television screen, the electron
beams emitted from the cathode-ray tube are directed through magnetic fields at
the end of the cathode. To control the “sweep” of the beam, oscillators directed
the electric current across the screen in rapid successive passes on the horizontal
and vertical planes to form the image.36 Cage Sr.’s device followed this principle,
directing the cathode ray tube beam onto a photoreactive plate that highlighted
wavelengths beyond the visible spectrum. He assigned his son to construct one
version of the machine that deflected a beam of light on mirrors vibrated on two
axes at right angles to one another to perform the sweep. As Cage Sr. described
in the patent application, the mirrors were controlled by conventional oscillation
generators, and it was his son’s task to build two such devices.37 Coincidentally,
in Palo Alto, California, a young engineer by the name of William Hewlett was
finishing his master’s thesis at Stanford on a similar apparatus. Teaming up with
David Packard, a colleague of Cage Sr. at General Electric, the Hewlett-Packard
pair began manufacturing an elegantly simple version of just such an oscillator for
commercial testing purposes.38

Cage kept several working notes from the project, and in one document he
sketched out a number of sound-wave structures, including a sine wave with
plotted points of frequency, and a combination signal of sine and triangle waves
that the frequency oscillator would have generated. The notes outline the mechan-
ics of the scanning apparatus, but Cage noticed something else. In the margins he
wrote: “Sawtooth oscillators, reflector plates in tubes” and finally, “electric musical
instruments,” an idea he would return to four years later with his first electroa-
coustic composition, Imaginary Landscape No. 1 (1939).39 Additional sketches bear
a striking similarity to a Fourier analysis of a sine wave, and Cage’s memory of the
rotating mechanism within the cathode ray tube clearly stuck with him many years
later. Discussing Rauschenberg’s screen-printing works from the late 1950s, Cage
recalled the parallel effect obtained by Cage Sr.’s “device made of glass which has

35 Cage to Weiss, 1935, reprinted in William Bernard George, Adolph Weiss (Ph.D. diss., University
of Iowa, 1971), 312.

36 This brief description of a complicated technology is drawn from Michael Noll, Television
Technology: Fundamentals and Future Prospects (Norwood, MA: Artech House, 1988), 9–24.

37 John Cage, “Schematic Diagram of frequency oscillator,” ca. 1935. John Cage Collection,
Northwestern University Music Library, Evanston, IL, series V: “Ephemera,” folder “Exptl Music and
Percussion.” A special thanks to Gordon Mumma for assisting in the “decoding” of this document.

38 “HP Timeline – 1930s,” http://www.hp.com/hpinfo/abouthp/histnfacts/timeline/hist˙30s.html.
William R. Hewlett 1942, “Variable Frequency Oscillator,” U.S. Patent No. 2,268,872, filed 11 July
1939, issued 6 January 1942. Cage Sr. continued to work with David Packard until the end of his life,
filing his last patent jointly with the company in 1957. William R. Hewlett and John M. Cage, 1961
[assigned to Hewlett-Packard Co.], “Direct Current Amplifier and Modulator Therefor,” U.S. Patent
No. 3,014,135, filed 4 March 1957, issued 19 December 1961.

39 Imaginary Landscape No. 1 utilized phonographic records of test tones attached to a clutch
mechanism that varied the frequency, giving a similar electronic sound as a frequency oscillator. Later
Cage combined the phonograph and the oscillator in Imaginary Landscape No. 3 (1942).
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inside it a delicately balanced mechanism which revolves in response to infrared
rays,” and later made explicit reference to Fourier analysis.40

Cage Jr. seemed to float in and out of the work with a quixotic air of curiosity. In
one note to Pauline Schindler, he playfully danced around the fundamental concept
of the “Invisible Ray Vision” machine with a sensual exuberance:

I am luminous. There is a marvelous extension around me like the things continents have
around them in atlas maps. I am on the topmost peaks of sensitivity. I am convex and then
I’m concave. I include and exclude. I simmer. I purr. I shall be fired from my job. My father’s
like a character out of Moliere. Stubborn, one faced like imitation-college short story. He’s
become an idea, a dissension, a unit molecule taking up position. But I am on top.41

Blending technological and scientific discourse with a playful spiritual bent, this
note hints at Cage’s blossoming interest in an alternative artistic career. Although
Cage likely did not realize it at the time, the fundamental concept behind the mirror
apparatus he was assigned to construct was quite similar to the technology behind
film phonography, priming him for his interaction with Fischinger the following
year.

Visualizing Music: Oskar Fischinger and Cage’s “Quartet”

While John and Xenia Cage settled as newlyweds in Los Angeles in 1935, Oskar
Fischinger’s situation in Berlin had reached the breaking point. Even though his
popularity garnered him official censor permits for his films, he was forced to
resort to a series of complex tactics that redefined his films as outside the purview
of “abstract” art. Around the same time an agent for MGM brought several of his
films to Hollywood for a test screening at the Filmarte Theater, where they were
greeted with riotous approval by a large audience.42 Paramount quickly offered a
lucrative contract for a short piece to be included in their feature Big Broadcast 1937,
and Fischinger arrived in Los Angeles in February 1936. Fischinger immediately
encountered the usual frustrations of émigré artists attempting to assimilate into
the industrial model of film production. Paramount’s refusal to spend money on
color film stock for Fischinger’s portion of the project heightened these tensions,
and he left the project by the middle of the year. Fischinger managed to get by with
the help of his many friends in the émigré population, including Galka Scheyer.

In December 1936 Fischinger received a contract from MGM for an animated
film, and he rented a small studio space for the animation scaffolding. Galka
Scheyer introduced Cage to Fischinger sometime before March of the following year.
Cage and Fischinger likely discussed percussion music prior to his apprenticeship,
because he sent Fischinger a complimentary ticket to a lecture on percussion music
at the home of bookbinder and musician Hazel Dreis in March 1937. Cage’s note

40 John Cage, “On Robert Rauschenberg, Artist, and His Work, in Silence, 106. In the essay
“Composition as Process,” Cage quite explicitly defines Fourier analysis: John Cage, “Composition as
Process,” in Silence, 47.

41 Cage to Pauline Schindler, n.d., Getty Research Institute Special Collections.
42 Moritz, Optical Poetry, 62.
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Figure 4. John Cage, postcard invitation to Oskar Fischinger, 1937. Fischinger Collection, Center for Visual
Music.
“Mr. Fischinger and Friends” [Herr Fischinger und Freunde]; “As a guest” [als Gast]; “brand new instruments,
various compositions by other composers!” [ganz neue [I]nstrumenten, verschiedene Kompositionen, von
anderen Komponisten!]

on the ticket (Figure 4) promised a performance of several compositions on new
percussion instruments by the “John Cage Group.”43

In early 1937 MGM contracted Fischinger to complete an animated short entitled
An Optical Poem, and in hope of a possible future commission, or perhaps out of
his own interest in sound phonography, Cage apprenticed briefly for the project
(Figure 5).

An Optical Poem was shot using stop motion animation; dozens of individ-
ual paper cutouts of geometric shapes were arranged on the shooting stage and
then repositioned after each frame of film was exposed. To outline the animation,
Fischinger sketched a graphic-temporal notation of the movement of individ-
ual figures across the screen (Example 1). He used a large scroll of graph paper,
where the horizontal plane represented the individual frames. The graph paper was

43 The year is confirmed by an announcement for the series: “Lecture Series to Be Given,” Santa
Monica Evening Outlook, 27 February 1937, 4. The article notes that both lectures on percussion music
and on contemporary music were by Cage, despite the typographical error for the 17 March lecture
in the postcard invitation. It is unclear from the announcement if any of the music was Cage’s, but if
so, this is the first documented public performance by Cage of his early percussion music.
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Figure 5. Fischinger in studio working on An Optical Poem, Hollywood, Calif., 1937. c© Fischinger Trust,
courtesy Center for Visual Music.

subdivided into individual lines where Fischinger sketched the general move-
ment of the figures over time. The curved lines and straight lines in the
example specify a few of the many movements across the screen of the paper
cutouts.

With these details one can get a sense of the animation process Cage witnessed.
Fischinger knew the specific attack points in which each image would appear. In
later sections a myriad of figures move across the screen, each corresponding with
different attack points, and the coordination of each of the figures within the set
was a complex endeavor. As Cage recalled later in life, during his apprenticeship
Fischinger looked on, cigar in hand, in the corner of the studio while Cage carefully
moved the large paper cutouts of colored geometric shapes a few fractions of a
millimeter for each successive frame shot with a large feather attached to a stick. At
one point Fischinger fell asleep, dropping ashes from his cigar into a pile of papers
and rags and starting a small fire. Frightened, Cage rushed to splash water on the
flames, dousing Fischinger and the equipment in the process.44 Years later, Cage
wrote a mesostic in memory of the encounter:

44 This anecdote was provided to William Moritz in an interview with Cage in the 1980s, and
transcribed in his biography of Fischinger. Moritz, Optical Poetry, 165–66.
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Example 1. Oskar Fischinger, graphic animation sketch for An Optical Poem. c© Fischinger Trust, courtesy
Center for Visual Music.

when yOu
Said

eaCh
inAnimate object

has a SpiRit

that can take the Form of sound
by beIng

Set into vibration
i beCame a musician

it was as tHough
you had set me on fIre

i raN
without thinkinG

and thrEw myself
into the wateR45

According to all surviving documentation, Cage’s work lasted no more than a few
days, and likely ended after the fire incident.

Despite the brevity of Cage’s apprenticeship, the influence of Fischinger’s an-
imation method can be seen in the manuscript for Cage’s first percussion work,
Quartet, which displays many similarities to Fischinger’s graphic sketches. Although
Cage dated the work to 1935—before his first encounter with Fischinger—there
is reason to think the date incorrect.46 Cage’s only other percussion piece from

45 John Cage, Mesostic for Elfriede Fischinger, 8 May 1980, Center for Visual Music, Elfriede
Fischinger Collection, Los Angeles, CA.

46 As has been noted by Leta Miller, the dating on this manuscript seems to have been added
later and is written in red ink on the corner of the first page. It is likely that Cage recalled this date
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Example 2a. John Cage, Manuscript for Quartet for Percussion, Movement I, ca. 1937. John Cage Music
Manuscript Collection, New York Public Library, Music Division, JPB 95–3, Folder 175. Used by permission of
the John Cage Trust.

his Los Angeles years, Trio (1936), used conventional notation and was written for
specific instruments, whereas his Quartet does not specify instrumentation and is
written in a unique graphic notation. Each movement of the manuscript is written
in a progressively strict type of proportional notation, beginning with the first
movement in loosely drawn lines (Example 2a), followed by the second movement,
which attempts to align measures among systems (Example 2b), followed by the
third movement, “Axial Asymmetry,” with a strict uniformity of 60 bars per system
(Example 2c), and culminating with the final movement, written on graph paper
(Example 2d). With this evidence in mind, I would argue that Cage was attempting
to create a score that would align with Fischinger’s animation method. Given the
timing of Cage’s interaction with Fischinger, I suggest that the Quartet was in fact
composed in 1937.

Cage’s blocking of individual instruments bears a distinct similarity to the ani-
mation “staging” in Fischinger’s graphs, and it is here that the notion of a “spirit
inside each object” has clear scientific and practical artistic implications. Cage
had discovered the specific scientific nature of sound-wave structure through film
phonography and scientific research for his father, giving him a sense of the indexical

later when he secured his publishing contract with Henmar Press and, like many dates from his early
career, was misstated. Miller, “John Cage and Henry Cowell,” 59.

https://doi.org/10.1017/S1752196311000411 Published online by Cambridge University Press

https://doi.org/10.1017/S1752196311000411


The Spirit inside Each Object 99

Example 2b. John Cage, Manuscript for Quartet for Percussion, Movement II, ca. 1937. John Cage Music
Manuscript Collection, New York Public Library, Music Division, JPB 95–3, Folder 175. Used by permission of
the John Cage Trust.

Example 2c. John Cage, Manuscript for Quartet for Percussion, Movement III, “Axial Symmetry,” ca. 1937.
John Cage Music Manuscript Collection, New York Public Library, Music Division, JPB 95–3, Folder 175. Used
by permission of the John Cage Trust.

relationship between sound and object. In Fischinger’s studio he witnessed a mirac-
ulous blending of scientific precision with brilliant artistry in the synchronization
of sound and image over time. Thus, in just one short encounter, Cage for the first
time noticed the connection between sound, object, and duration.

There is no documentation indicating that Cage had further contact with
Fischinger until the fall of 1940. Cage Sr. continued with his research on
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Example 2d. John Cage, Manuscript for Quartet for Percussion, Movement IV, graphic notation details, ca.
1937. John Cage Music Manuscript Collection, New York Public Library, Music Division, JPB 95–3, Folder 175.
Used by permission of the John Cage Trust.

electron beam tubes, research Cage Jr. assisted on until his departure in 1938
to teach at the Cornish School in Seattle.47 During the same period, Fischinger

47 Cage Sr. filed patents in 1938 and 1939. See John M. Cage, Sr., U.S. Patent No. 2,190,511
(Schenectady, NY, assigned to General Electric Co.): “Ultra Short Wave System,” filed 1 March 1938,
issued 13 February 1940; John M. Cage, Sr., U.S. Patent No. 2,225,330 (Schenectady, NY, assigned to
General Electric Co.): “Electron Beam Tube,” filed 22 April 1939, issued 17 Dec. 1940.
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reunited with his friend Leopold Stokowski at Paramount and later contended that
it was during this time that he first proposed to Stokowski many of the animation
ideas that would eventually become Walt Disney’s feature-length animated film
Fantasia (1940).48 After completing An Optical Poem in early 1938 to critical ac-
claim, Fischinger spent much of the fall in New York, where he came into contact
with the Baroness Hilla Rebay, who, with the generous resources of Solomon R.
Guggenheim, was laying the foundation for the Museum of Non-Objective Art,
later to be renamed the Solomon R. Guggenheim Museum. Rebay encouraged
Fischinger to live a bohemian lifestyle in New York by leaving his family and living
at her estate, but Stokowski and Hollywood soon called him back to work, this time
at Disney studios as a “Motion Picture Cartoon Effects Animator” for the recently
greenlighted Fantasia.49 Fischinger’s ideas did not sit well with Disney’s industrial
animation methods and were repeatedly dismissed as too “abstract.” Frustrated
with the lack of artistic freedom at Disney, Fischinger left the project and requested
his name be removed from it. Meanwhile, Stokowski had impressed Disney enough
with his ideas for stereophonic sound that they decided to create a highly advanced
recording method for the orchestral score to Fantasia: the Fantasound system.
This eight-channel system utilized film phonographs to capture the full orchestral
texture of the orchestra, and Stokowski worked closely with Disney throughout the
process. In order to test the system in theaters, Disney purchased the first eight
Variable Frequency Oscillators offered by Hewlett-Packard—the same unit similar
to the one manufactured by Cage Jr. just five years earlier—thus bringing the critical
initial profits to their new enterprise.50

The Future of Music

By 1940 Cage’s experiments with electroacoustic music had led to a new focus
on the bridge between percussion music and an electronic “music of the future,”
leading eventually to the essay “The Future of Music: Credo.” In recent years this
essay has been the subject of several critical investigations, the most notable being
the discovery by Leta E. Miller that the essay was not delivered until early 1940, in
contrast to the 1937 date in the published version found in both the liner notes for
Cage’s Twenty-Five-Year retrospective concert recording in 1958 and in the 1961
publication of Silence.51 Cage’s manifesto thus came after his initial investigations in
electroacoustic composition at the Cornish School in Seattle and should be viewed
more as a summary rather than a prophecy. In addition, the various observations
in the essay on contemporary technological advances were the result of Cage’s

48 Moritz, Optical Poetry, 75–76.
49 As Moritz explained, this particular title was much lower than the esteemed “Animator”

positions held by long-term union employees. Mortiz, Optical Poetry, 78–87.
50 “HP Timeline – 1930s,” http://www.hp.com/hpinfo/abouthp/histnfacts/timeline/hist˙30s.html.
51 Leta E. Miller, “Cultural Intersections: John Cage in Seattle (1938–1940),” in John Cage: Music,

Philosophy, and Intention, 1933–1950, ed. David W. Patterson (New York: Routledge, 2002), 54–56.
Despite Miller’s clarification, Wesleyan University Press provided the same 1937 date in their 2011
50th Anniversary reprinting of Silence. John Cage, Silence: Lectures and Writings, 50th Anniversary
Edition (Middletown, CT: Wesleyan University Press, 2011), 3.
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extensive research for a letter-writing campaign in 1940 to establish a center for
experimental music.

As many scholars have noted, the text layout of the printed edition of “The
Future of Music: Credo” mimics Luigi Russolo’s Futurist manifesto “L’arte dei
rumori” (1913). In Russolo’s text two separate narratives are juxtaposed: a shorter
manifesto written in capital letters set against commentary with regular punc-
tuation. Cage’s essay follows the same format by offsetting the primary credo,
written in capital letters, with commentary on the various uses of music synthesis
technologies and electric musical instruments such as the theremin, solovox, and
novachord.52 Cage acknowledged the precedent of Russolo’s manifesto and went
so far as to commission his wife Xenia and another member of their percussion
ensemble, Renata Garve, to translate the essay.53 Cage’s explicit division of the text,
following Russolo, also sheds light, however, on the origin and purpose of the
commentary.

The two surviving manuscripts for the essay, a handwritten draft with the date
1940 and an undated typescript draft, contain only the primary capitalized text
with several stricken passages. Although the typescript version of the essay does
contain footnotes for the appropriate interjections in the primary text, there are
more footnote numbers than there are comments in the printed edition. In the
manuscript Cage placed a total of twenty-six footnotes compared to only eight
text interjections in the published edition, leading one to assume that Cage had
considered several alternate versions of the text.54 There are no other complete
versions of the essay except for the corrected typescript submitted to Wesleyan
University Press in 1960.55 However, numerous documents in the voluminous
“ephemera” files in the John Cage Collection at Northwestern University contain
similar versions of the supplemental text. With this evidence in mind, it could
reasonably be argued that the essay itself represents a culmination of a series of
research projects and proposals Cage had assembled between 1938 and 1940 in
anticipation of establishing a center for experimental music.56 These materials
highlight Cage’s knowledge of contemporary developments in sound recording
and synthesis technologies, and the closest influence on, and instigator of, this
research was undoubtedly his father Cage Sr., whose patent research during the
time mirrored many of the same technologies.

After the spring semester in 1940 Cage resigned from the Cornish School and
began a furious letter campaign to drum up funding for a center for experimental

52 David Nicholls provides a side-by-side comparison of several convincing passages, in his
American Experimental Music (Cambridge: Cambridge University Press, 1990), 189–91.

53 This document was found in the David Tudor collection, along with a note from Renata Garve
on several translation issues. Renata Garve to John Cage, 25 August 1941, David Tudor Papers, Getty
Research Institute, box 62, folder 1.

54 John Cage, ca. 1940, Manuscript Draft “Credo,” John Cage Collection, Northwestern University
Music Library, Evanston, IL, series V, “Ephemera,” folder “1940.”

55 John Cage, “The Future of Music: Credo” [1961], corrected typescript, John Cage Papers,
Wesleyan University Special Collections and Archives, Middletown, CT, series 1, box 5, folder 13.

56 David Nicholls has recently argued that the original text could be considered an “ur-credo”
and that the additional footnoted material could well have been improvised. David Nicholls, “Cage
and the Ultramodernists,” 496.
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music. The material surviving from this project comprises the majority of the
“supplemental” commentary to the capitalized credo. Later that year Cage taught
at the summer session at Mills College, where he had ample opportunity to work
with the former Bauhaus director László Moholy-Nagy.57 Cage’s dialogue with
Moholy-Nagy on Bauhaus-derived theories led to a more nuanced perspective on
the theoretical implications of sound synthesis and recording technology, and con-
cepts from his seminal textbook on Bauhaus theory, “The New Vision,” remained
central to Cage’s emerging thesis on the use of technology in composition.58 The
six-week summer session at Mills attracted national attention, adding momentum
to Cage’s fundraising campaign.

However, by August 1940 he found himself again unemployed, and he spent
a good part of the fall in Los Angeles working on several research projects for
Cage Sr. Ever willing to help his son in the pursuit of new musical resources,
Cage Sr. devised a primitive frequency oscillator of his own that August with the
help of engineers at the Federal Radio Co., so that he might use the instrument
in a similar manner to the frequency records from Imaginary Landscape No. 1
(1939). As Cage described it in a letter to Henry Cowell, the instrument would
be able to vary the waveform, frequency, and amplitude, as well as do “some very
interesting things with duration”; unfortunately, no other information survives
from this project.59 From the description, it may have been an instrument like
the one devised for the “Invisible Ray Vision System,” and quite similar to the
affordable version offered by Hewlett-Packard. Aware of the innovative technology
emerging from Fantasia, Cage rather ambitiously attempted to set up meetings
with Leopold Stokowski and Walt Disney to propose a center for experimental
music.60

Throughout August and into September Cage continued with library research
on new developments in sound synthesis. He submitted his first Guggenheim
fellowship application with the hope of establishing a center at Mills College for
“research in the field of sound and rhythms formerly not considered musical,”
with the ultimate goal of creating “electric instruments capable of producing any
desired frequency in any desired duration, amplitude, and timbre.”61 In the appli-
cation Cage reworked the credo from the “Future of Music” essay in the personal
statement, and compiled a bibliography of relevant books and articles on electrical
and synthetic music.62 It is clear from the bibliography that Cage was interested
in the potential for sound phonography experimentation. One source, a highly

57 For details on the summer session, see Leta Miller, “The Art of Noise: John Cage, Lou Harrison,
and the West Coast Percussion Ensemble,” in Perspectives on American Music, 1900–1950, ed. Michael
Saffle (New York: Garland, 2000), 234–39.

58 László Moholy-Nagy, The New Vision: Fundamentals of Bauhaus Design, Painting, Sculpture,
and Architecture (New York: Norton, 1938).

59 John Cage to Henry Cowell, 16 August 1940, NYPL Cowell Collection, box 2, folder 5.
60 John Cage to Henry Cowell, 27 September 1940, NYPL Cowell Collection, box 2, folder 5.
61 John Cage, 1940, “Guggenheim Application and Bibliography,” John Cage Collection, North-

western University Music Library, Evanston, IL, series V: “Ephemera,” folder “Exptl Music and
Percussion.”

62 John Cage, 1940, “Guggenheim Application and Bibliography,” John Cage Collection, North-
western University Music Library, Evanston, IL.
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technical volume from 1935 by John Mills entitled A Fugue in Cycles and Bels, de-
scribed in detail several of the leading innovations Cage was interested in, including
a thorough examination of sound synthesis techniques in film. Mills describes in
detail the process for editing sound waves and suggests that “libraries of templates
could be constructed covering all desired combinations of tones.”63 Situated in the
heart of the film industry, Cage immediately set out to find a facility that could
assemble such a library. Cage was tipped off by a September article in the LA
Daily News about composer Hanns Eisler’s progressive film scores for MGM, and
he sought out the head engineer for the studio, Douglas Schearer, who gave him
a brief tour of the facilities. Here he was able to witness firsthand the complex
sound editing techniques for feature films.64 Cage mentioned this occasion in his
1948 lecture at Vassar College, “A Composer’s Confessions,” noting that with this
equipment “a composer could compose music exactly as a painter paints pictures,
that is, directly.”65 The “footnoted” portion of Cage’s credo contains several passages
describing this use of film phonography, such as the often-cited observation: “Every
film studio has a library of ‘sound effects’ recorded on film. With a film phonograph
it is now possible to control the amplitude and frequency of any one of these sounds
and to give to it rhythms within or beyond the reach of our imagination. Given four
film phonographs, we can compose and perform a quartet for explosive motor,
wind, heartbeat, and landslide.”66

New to this portion of the essay, however, is the introduction of the other key
element to Cage’s thesis: the term, “organization of sound.” The origins of this term
resulted in Cage’s first interaction with composer Edgard Varèse in Los Angeles.
Ironically, just as Cage left for Seattle in 1938, Varèse arrived in Hollywood with the
hope of finding interest in his large-scale multimedia work Déserts. As Olivia Mattis
discovered, Varèse’s initial ideas for the work emerged from another uncompleted
project, Espace, which was part of a utopian vision of an all-encompassing artwork
that would combine theater, cinema, and light projections. The final version of
Déserts completed in 1954, which included the first demonstration of “organized
sound” on magnetic tape, was only a small fraction of the initial multimedia

63 John Mills, A Fugue in Cycles and Bels (New York: D. Van Nostrand Co., 1935), 254–55. As David
Nicholls has noted, this section also has many similarities with the 1937 publication by Carlos Chávez,
Toward a New Music (New York: Da Capo Press). See Nicholls, “Cage and the Ultramodernists,” 497.

64 Bruno David Ussher, “Music in the Films, LA Daily News, 16 September 1940. Cited in “Bibliog-
raphy of Articles etc., on Percussion Music, Electrical Music, Synthetic Music, or Composers Thereof,”
John Cage Collection, Northwestern University Music Library, Evanston, IL, series V: “Ephemera,”
folder “Exptl Music and Percussion.”

65 John Cage, “A Composer’s Confessions,” [1948] reprinted in Cage: Writer, 37.
66 John Cage “The Future of Music: Credo,” [1940] in Silence, 3. Cage’s ideas echo earlier ob-

servations by Moholy-Nagy, and although he likely did not encounter the following essay written
in 1928, it is probable that these observations came up in discussion at Mills College earlier that
summer. In an essay entitled “problems of the Modern Film,” Moholy-Nagy argues that, with the
completion of a basic “alphabet” of sound waves and structures, “the sound-film composer will
be able to create music from a counterpoint of unheard or nonexistent sound values, merely by
means of opto-acoustic notation.” László Moholy-Nagy, “Problems of the Modern Film,” [1928] in
Moholy-Nagy, An Anthology, ed. Richard Kostelanetz, (New York: Da Capo Press, 1970), 137.
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version that emerged from his mystical revelations in the deserts of the Southwest.67

Varèse was already familiar with Fischinger’s earlier films from Europe, and like
Fischinger, he struggled to find support for his project, which was largely ignored
by the Hollywood industry.68 In 1940 Varèse introduced Cage to the ideas behind
“organized sound,” a theory he formally outlined in his published essay in December
of the same year “Organized Sound for the Sound Film,” a document that Cage
typed out word-for word for his own bibliography.69 In early incarnations of the
term, Varèse was primarily concerned with the creative uses of sound effects and
sound design in film as a way of effectively articulating narrative, but he eventually
adopted a more encompassing idea of sound organization following the invention of
magnetic tape in the postwar period. In the immediate context of their discussions,
however, Cage found a fitting description for his essays that he appropriated in a
series of articles.70 Cage’s dialogue in 1940 with Los Angeles composer and concert
impresario Peter Yates has been well documented in recent years, particularly the
debate surrounding the term “Organized Sound” in a short article drafted by Cage
and edited by Yates for the magazine California Arts and Architecture, eventually
titled “Organized Sound: notes on the history of a new disagreement: between
sound and tone.”71 In the letter to Yates Cage noted for the first time the Fischinger
anecdote, and the rekindling of this connection to his percussion music likely
resulted from a meeting Cage had with Fischinger in the fall of 1940. While touring
Los Angeles with several records of his percussion works, Cage visited Fischinger and
played some examples, discussing once again the possibility of a film commission.
A number of graphs similar to the one used in An Optical Poem in the Fischinger
Collection at the Center for Visual Music indicate percussion sounds, although it
is unclear from the surviving fragments the specific piece of music in mind.

In the coming years, after Cage and his parents moved away from Los An-
geles permanently, Fischinger did not lose sight of his potential Cage film.
After reading the impressive Life magazine review of Cage’s February 1943
percussion concert at the Museum of Modern Art, Fischinger wrote to Cage, in

67 Olivia Mattis, “Varèse’s Multimedia Conception of ‘Deserts,’” Musical Quarterly 76/1 (Winter
1992): 557–83.

68 Mattis, “Varèse’s Multimedia Conception of ‘Deserts,’” 560.
69 Edgard Varèse, “Organized Sound for the Sound Film,” The Commonweal 13 December 1940,

13. John Cage transcription of “Organized Sound for the Sound Film,” John Cage Papers, Northwestern
University, Evanston, IL. series V: “Ephemera,” folder “1940.”

70 See Miller, “The Art of Noise,” 242–43.
71 Peter Yates, “Organized Sound: Notes in the History of a New Disagreement: Between Sound

and Tone,” California Arts and Architecture (March 1941): 18. Cage agreed to the article but balked
at the first draft written by Yates on the history of percussion and electronic music. After struggling
through several drafts of the article on his own, he eventually submitted all of his material to Yates in
January 1941. Included in these materials was a handwritten draft similar to the “Future of Music”
essay, along with a typescript draft littered with notes and emendations. Cage stressed in the cover
letter to these documents to emphasize “organized sound” whenever possible, and to publish under
Yates’s name. John Cage to Peter Yates, 24 December 1940; 13 January 1941, Peter Yates Papers,
Mandeville Special Collections, University of California at San Diego, MSS 14, box 3, folder 1. John
Cage, Manuscript, n.d., Peter Yates Papers, mss. 14, box 3, folder 2. For transcription of the 24
December letter, see Michael Hicks, “John Cage’s Letter to Peter Yates, December 24, 1940,” American
Music 25/4 (Winter 2007): 507–15.
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care of the museum, requesting his newest recordings of percussion music in order
to include the commission as part of a new application for Guggenheim support
later that summer.72 In the letter, Fischinger noted, “I have a clear feeling how
fertile, expressive, how rich in color your percussion music is, especially on the
screen. Please help me to get your music on the screen, and please do everything
possible because it is so important.”73 However, Fischinger’s struggles with a severely
limited budget and his constant personal and artistic battles with Hilla Rebay cut
this project short, and it is doubtful that Cage ever received the letter.

As these documents reveal, Cage’s anecdote about Oskar Fischinger and the
“spirit inside each object” provides insight into several aspects of Cage’s emerging
ideas on the scientific nature of music. As Cage repeatedly stated in his writing, per-
cussion music was an important transition to the electric music of the future, where
recording and synthesis technology required a new approach to the compositional
process. The ability to visually interpret sound-wave structure in film phonography
provided a tactile medium for creating a time-based structure of sound organization
and required new notational approaches in order to coordinate sound and image.
As an important by-product of Cage Sr.’s electrical engineering projects, the simple
audio frequency oscillator would later form the basis of complex sound synthesis,
and the close pairing between industrial and artistic application of technology would
continue to be a driving force in Cage’s application of new technological resources
for experimental music in the postwar period. Finally, as David Nicholls and others
have proposed, it seems fitting to view Cage’s seminal essay “The Future of Music:
Credo” not necessarily as a definitive text (because none survives), but rather more
as a summary statement of contemporary developments culled from Cage’s own
efforts to establish an experimental music center. Reading this document as two
different items, the shorter “Credo” and the detailed examples in the “footnoted”
text, makes sense in the chronology of events that unfolded in Cage’s career in 1940.
The second portion contains many similarities to Cage’s various project proposals,
and it could even be argued that the additional text functioned as a patent “claim”
worded with the legalese Cage was intimately familiar with, a strategy he explicitly
used in his later essay “Forerunners of Modern Music” (1949).

In a fitting postlude to Cage’s early career, in 1976 Cage’s ex-wife Xenia hinted at
the long-term ramifications of Cage’s time in Los Angeles and his patent research
for his father. After attending the controversial premiere of Cage’s Apartment House
1776 and Renga, she passed along the following note: “I guess I am no different
from you in that I didn’t know what to expect. I found it dazzling, positive, full
of wit and good humor. I think you have achieved what your dear father always
hoped—to see through fog.”74

72 This contract explicitly indicates that Fischinger was “to use your best efforts to produce a
film with percussion music by John Cage.” Oskar Fischinger, contract with Solomon R. Guggenheim
Foundation, 18 June 1943, The Hilla Rebay Non-Objective Film Collection, Guggenheim Museum
Archives, acc. no. 786445, folder 10.

73 Oskar Fischinger to John Cage, 20 May 1943, Fischinger Collection, Center for Visual Music,
Los Angeles, CA.

74 Xenia Cage note card to John Cage, 22 November 1976. John Cage Trust. A special thanks to
Laura Kuhn at the John Cage Trust for pointing me to this poignant aside.
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Appendix. Chronology

1930
18 June John Cage attends Neue Musik Berlin festival, witnessing Paul

Hindemith’s Trickaufnahmen and Ernst Toch’s Gesprochene Musik
1–5 Oct. Oskar Fischinger delivers address to the second annual Kongreß für

Farbe-Ton-Forschung
n.d. John Cage, Sr., drafts “The Rape of Common Sense”

1932
28 July Fischinger publishes “Klingende Ornamente” (Sounding Ornaments), in

Deutsche Allgemeine Zeitung
1933

21 June John M. Cage, Sr., Patent No. 2,074,829 (Schenectady, NY, assigned to
General Electric Co.): “Electron Beam Tube”

1934
15 Jan. Composition for 3 Voices (Ojai, CA, dedicated to Pauline Schindler)
Fall Cage moves to New York to study with Cowell and Weiss
15 Dec. Cage returns to Los Angeles with Cowell

1935
7 Feb. Letter, Galka Scheyer to Alexej von Jawlensky recounting her first meeting

with Cage and the purchase of Meditation N. 160 (1934)
Feb.? Letter, Cage to Jawlensky, “You are my teacher.”
1 Mar. Letter, Cage to Pauline, “I have that job now today . . .”
2 Mar. Articles of Incorporation filed for Sturdy-Cage Projects, Inc., Corporation

no. 162010
2 Mar. Letter, Cage to Schindler, “Kings road must be the place, I would like it

ready by May 15. . . . Schoenberg would like to meet me next week”
Mar. Letter, Cage to Henry Cowell, “I have a job in scientific research . . . it is

very interesting”
18 Mar. Cage joins Schoenberg’s UCLA extension course on counterpoint
Mar.? Letter, Cage to Pauline, “I am luminous . . . I shall be fired from my job.”
Spring Announcement, Schoenberg to Scheyer on Summer Courses at USC
11 May John M. Cage, Sr., Patent No. 2,089,174 (Schenectady, NY, assigned to

General Electric Co.): “Starter for Pool-Type Tubes”
7 June Yuma, AZ: Cage elopes with Xenia Kashevaroff, ends Schindler corr.
6 July Cage Sr. files U.S. patent no. 2,395,099: “Invisible Ray Vision System”
6 Aug. John M. Cage, Sr., Patent No. 2,078,123 (Schenectady, NY, assigned to

General Electric Co.): “Electric Discharge Device”
Fall Screening of Fischinger films at Filmarte Theater in Los Angeles

1936
26 Feb. Fischinger arrives in Hollywood under contract with Paramount

1937
10 Mar. Lecture-Recital: “Percussion Music,” The John Cage Group, Santa

Monica, CA.
13 Mar. John M. Cage, Sr., Patent No. 2,160,583 (Schenectady, NY, assigned to

General Electric Co.): “Pool-Type Discharge Device”
Summer Cage apprentices for An Optical Poem

1938
1 Mar. John M. Cage, Sr., Patent No. 2,190,511 (Schenectady, NY, assigned to

General Electric Co.): “Ultra Short Wave System”
Fall Cage Jr. moves to Seattle
Nov. Fischinger is hired by Walt Disney for the feature film Fantasia
9 Dec. Cage’s first percussion concert at the Cornish School

1939
22 Apr. John M. Cage, Sr., Patent No. 2,225,330 (Schenectady, NY, assigned to

General Electric Co.): “Electron Beam Tube”
11 July William R. Hewlett of Hewlett-Packard Inc. files U.S. patent no.

2,268,872, “Variable Frequency Oscillation Generator,” the first eight of
which are purchased by Walt Disney
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Appendix. Continued.

1940
18 Feb. Cage delivers “The Future of Music” lecture at the Seattle Artists’ League
16 Aug. Letter, Cage to Cowell, “My father has invented a new instrument which

may be capable of marvels . . . conversations with Varèse were very
exciting”

27 Sep. Letter, Cage to Cowell, “I plan to return to Los Angeles next Wednesday at
which time I shall continue seeing people: Stokowski, Disney, etc.”

Oct. Cage assembles first Guggenheim application
25 Nov. Letter, Cage to Cowell, frustrations with fundraising, running records for

everyone
13 Dec. Varèse publishes “Organized Sound for the Sound Film”
16 Dec. Cage clips article “Music in the Films” by Bruno David Ussher, LA Daily

News
24 Dec. Letter, Cage to Peter Yates re. “Organized Sound”

1941
18 Jan. Letter, Cage to Yates, “emphasize organized sound . . . publish under your

name”
Mar. Yates publishes “Organized Sound: Notes in the History of a New

Disagreement: Between Sound and Tone,” in California Arts and
Architecture

May Letter, Cage to Peter Yates about “Organized Sound” article, “Thought it
was fine”

21 Aug. Letter, Renata Garve to Cages, translation of second half of Russolo
Sept. Cage moves to Chicago

1943
7 Feb. MOMA Art of this Century Concert
20 May Letter, Fischinger to Cage, requesting percussion music for a film
18 June Contract, Solomon R. Guggenheim Foundation and Oskar Fischinger for

a “film with percussion music by John Cage”
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