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Figure 1: Black-and-white stripe patterns printed on a thin paper with magnetic ink

Abstract
This paper presents Paper Tape, a cassette tape without prior
acoustic information. The work consists of a circular loop of pa-
per printed with magnetic ink via digital silkscreen printing and
housed in a standard cassette shell. Situating the work within the
technical and artistic lineage of magnetic recording and sound
generation from visual patterns, the paper repositions the cas-
sette tape player as an instrument for sound generation without
recordings. Through analysis of five tapes presented in the ex-
hibition Maybe It’s Music, it proposes a minimal yet concrete
rereading of the history of magnetic sound media.
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1 Background
In 1878, Oberlin Smith proposed the idea of magnetic sound
recording[7]. Although he never produced a working model, his
proposal already contained the principal elements of magnetic
recording: a recording medium (wire), a record/reproduce trans-
ducer (coil), and a transport mechanism (spools) [23].

In 1898, Valdemar Poulsen realized this idea in practice with
the invention of the telegraphone[20]. There is no clear evidence
that Poulsen was aware of Smith’s earlier proposal; nevertheless,
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the telegraphone is recognized as the world’s first functional
magnetic sound recorder [4].

In 1928, Fritz Pfleumer, an expert in specialty paper, received a
patent entitled “Lautschriftträger” (sound record carrier), which
described a magnetic recording medium composed of paper, iron
oxide powder, and a glue. Building on this invention, the Ger-
man companies AEG and BASF introduced the Magnetophon in
1934—a magnetic tape recording system using a cellulose acetate
base coated with carbonyl iron powder [6].

Following these developments, in 1963 the Dutch company
Philips introduced the Compact Cassette, a magnetic tape format
housed in a cartridge thatwas later internationally standardized[26].
The format has been widely adopted within the ecosystem of
sound media and continues to persist to the present day through
periodic revivals[5], while also enabling a range of technological
applications.

One notable example is the Walkman, a portable cassette
player designed for headphone listening made by Sony in 1979.
As Hosokawa noted[12], the technical development of the device
itself was minimal; it was essentially “a cassette recorder minus
the recording function and the speaker.” As he observed, this re-
duction opened up a mode of privatized listening: “This listener
seems to cut the auditory contact with the outer world where
he really lives: seeking the perfection of his ’individual’ zone of
listening . . . ” Nevertheless, this functional reduction profoundly
transformed listening practices around the world.

Alongside these technical developments, the unique properties
of magnetic tape gave rise to several experiments. One notable
example is the work of the Groupe de Recherches de Musique
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Concrète (GRMC) [22] from the 1950s onward, which made com-
positions assembled from objet sonore (sound objects) by manip-
ulating recorded tape through splicing, looping, reversing, and
speed alteration.

Another example is theChamberlin, developed byHarry Cham-
berlin in the late 1940s, and its successor, the Mellotron in the
1960s-70s. Both instruments housed pre-recorded tape loops as-
signed to individual keys, allowing performers to trigger recorded
sounds—such as flutes, choirs, or church organ—in real time[21].

Particular artistic practices that reconfigure the physical rela-
tionship between tape and tape head are Random Access (1963) by
Nam June Paik[9] and Tape BowViolin (1977) by Laurie Anderson[1].
In Random Access, the tape is removed from the cassette mech-
anism and placed on a wall, while the tape head is held in the
performer’s hand and manually scanned across the surface. Tape
Bow Violin does so by situating a tape head on the bridge of a vio-
lin and replacing the conventional horsehair bow with magnetic
tape.

More recent practices include Open Reel Ensemble[27], a group
that performs using multiple open-reel tape decks as instru-
ments—manipulating tape speed, direction, and playback by
hand—and, the Magnetotron[3] by Michael Colombo which con-
sists of a large rotating cylinder with dozens of strips of audio
tape, each holding a recording of a single note, combining the
note-by-note structure of the Mellotron with the tactile playing
style of the glass harmonica.

In this paper, we present an approach that draws partially
on the lineage of magnetic sound production while removing
recording altogether, instead proposing the generation of sound
from visual patterns through magnetic processes using a tape
enclosed in a cassette case.

Just as the Walkman reconfigured listening practices through
the reduction of the recording function, this removal of recording
reopened a fundamental question: whether sound media must
necessarily presuppose recorded sources at all.

2 Paper Tape — A Cassette Tape without Prior
Acoustic Information

In 1923, Bauhaus master László Moholy-Nagy proposed the idea
of mechanically generating sound without any prior acoustic
information (i.e., recordings) from the surface of the gramo-
phone [18]. At the time, this provocation was never fully realized.
However, roughly a decade later, the idea partially materialized
through optical means in the work of Rudolf Pfenninger, Oskar
Fischinger, and others [17]. They used synchronized sound films
in which sound was produced from patterns of light—minute
graphic traces printed on a narrow strip running parallel to the
celluloid film images. Rather than translating sound waves via a
microphone, they directly drew the shapes of sound as graphics
and printed these patterns onto film.

Nearly a century later, the authors revisited this history with
the aid ofmature computational technologies as a form ofA record
without Prior Acoustic Information [13][14]. Instead of relying on
vibrations from an original sound source, the authors visually
draw zigzag groove patterns using conventional vector graphics
applications (e.g., Inkscape, Adobe Illustrator).

Unlike standard record-cutting machines, laser cutters or plot-
ters are used to engrave the grooves in a non-scalable, artisanal
manner instead of through the scalable, mass-production pro-
cesses of vinyl pressing using stampers. The resulting objects
can generate sound on conventional record players.

Paper Tape belongs to this lineage of practices that generate
sound without prior acoustic information (i.e., recordings) from a
conventional playback machine, yet it operates neither mechan-
ically nor optically, but magnetically. Drawing on the author’s
earlier work,We Were Away a Year Ago (2023), in which sound
is produced by detecting variations in a magnetic field using a
custom cartridge (i.e., a coil) attached to a turntable’s tonearm
(Figure 2)[15]—Paper Tape adopts a related printing method while
reconfiguring the playback machine.

Figure 2: Schematic drawing of We Were Away a Year Ago
(2023).

In principle, Paper Tape generates magnetic variations through
the presence or absence of black-and-white stripe patterns printed
with magnetized ink via digital silkscreen on a thin paper loop
housed in a cassette shell; however, instead of a custom cartridge
mounted on a turntable, these variations are detected by the tape
head of conventional cassette players, including theWalkman.

Based on the resolution of the digital silkscreen printer (RISO
Mi Screen A4), defined in the software (RISO ScreenMaking)
as 8 px/mm, with a tape-loop length of 219 mm, we designed
the black-and-white stripe pattern as a 1752 px bitmap image
using conventional bitmap graphics software (e.g., GIMP, Adobe
Photoshop). Given the transport speed of a cassette player (47.6
mm/s), this configuration produces a 4.6 s sound loop. The image
is then translated by the printer into a series of perforations on
the screen surface. Using this screen and a squeegee, magnetic
ink (Turner ColourWorks Ltd., Magnet Paint) is printed onto thin
glassine paper (Figure 1), which was selected to avoid snagging
at the pinch roller of the cassette player. The printed paper is cut
by hand to a size of 3.8 mm � 219 mm using a handheld cutter.
Because the magnetic ink itself has no inherent polarity, the
printed pattern is magnetized by tracing a neodymium magnet
across the surface of the cut paper. The paper is then formed into
a circular loop by joining the ends with thin polyimide adhesive
tape by hand. Finally, the loop is installed in a standard cassette
shell by replacing the original magnetic tape. The printed side
faces inward to prevent the ink from directly contacting and
potentially damaging the tape head.

When the tape is played in a cassette player, the magnetized
black-and-white stripe pattern actuates the tape head, inducing
variations in electrical current that generate sound through the
player’s output (Figure 3). However, when an attempt is made to
record onto the tape, the recording head effectively re-magnetizes
the printed pattern in proportion to the input level rather than
inscribing a new signal. This phenomenon arises from the size of
the magnetic particles in the ink, which are approximately one
hundred times larger than those used in standard magnetic tape
(on the order of 10 𝜇m versus approximately 0.1 𝜇m). As a result,
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