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ABSTRACT

Mary Hallock Greenewalt (1871-1951), a pianist by training and an amateur electrical engineer, designed an electro-

mechanical keyboard for use as a lighting controller. In the process, she accumulated a number of patents, including

one for a log-taper rheostat. In “Nourathar” she writes of her passion for illustrating music with projected light and

her struggles with the male-dominated technologists of the time. Her library, including blueprints and photographs,

has recently been made available to the public by the Historical Society Of Pennsylvania.
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1. MARY HALLOCK GREENEWALT

A member of Philadelphia society, internationally

traveled and trained as a concert pianist in Europe, Mary

Hallock Greenewalt also became an electrical engineer

and inventor in service to her intense personal vision of

a unification of color and music.

Mary was born on September 8, 1871 in Beirut, then a

city in Greater Syria, part of the Ottoman Empire. Her

father, Samuel Hallock, was U.S. consul for the

Palestine Syrian region [1], and was himself an inventor

with a patent related to electrotype, used in printing

presses: “This invention relates to a new and improved

mode of electrotyping, and consists in applying a metal

conductor of electricity to the surface of the mould to be

electrotyped instead of the usual method.”[2] His

process facilitated the production of new fonts that

proved useful for the electrotyping of Arabic language

books.

“U.S. Consul” describes Samuel’s raison d’etre

somewhat incompletely. He was, in fact, also a

representative of the American Bible Society (ABS) and

charged with establishing a printing operation for ABS

in Syria. Samuel and his father, Holman, produced new

editions of Cornelius Van Allen Van Dyke’s Arabic

translation of the Bible.[3] Samuel, a widower, was 33

years old in 1870, when he met Sara Tabet, the 15 year

old daughter of wealthy Syrian parents. They were

married three years later, and Mary, their first of 5

children, was born a year later. Said to show signs of

“mental illness,” Sara was sent away for treatment, and

died in Northampton, Massachusetts in 1883. She was

28 years old. Upon Sara’s committment, Samuel

arranged for Mary, and later for her sister, Ethel, to live

in Philadelphia.[4]

1.1. Early Musical Training

Before coming to Philadelphia, Mary had lived a life of

privilege in Beirut, surrounded by servants who saw to

all her needs, such as dressing her every day. She

attended a school established by The Kaiserswerth

Deaconesses “to spread the light of the Gospel of love

in the countries under the declining rule of the

Cresent.”[5] While attending the Deaconess school,

Mary studied French and German. She received piano

instruction from her mother.[6]

Mary arrived in Philadelphia in 1882, and lived at the

Chelten School, a Quaker school founded a few years

earlier by the Heacock family, and managed by Annie

Heacock.[7] After completing her studies there, she

enrolled at the Philadelphia Musical Academy  in 1888

and was graduated in 1893.[8]

Her social life is chronicled in the Philadelphia

Inquirer, beginning in 1892: “A charming luncheon was

given by Mrs. Horace G. Lippincott, of Chelten Hills on

Thursday. . . . Among the guests were…Miss Mary

Hallock.”[9] In 1897, Mary, then 26 years old, headed

off to Vienna to study with Theodor Leschetizky,

arguably the most famous piano teacher in Austra,

numbering among his pupils not only Ignace

Paderewski and  Arthur Schnabel, but also a number of

young women, including Mark Twain’s daughter, Clara,

who worried whether she was good enough to be

accepted as a student. Her worries were unfounded, and

Clara Twain’s situation tells us of the situation Mary

would have found: “Leschetizky recognized the mutual

self-interest of celebrities. Having Mark Twain’s

daughter in his studio would be an asset. A clever

businessman-musician, he had in place a piano-teaching

factory in which his best students taught those just

below them, and those taught others, and so on, in an

arrangement allowing a large number of aspiring

pianists to have the status of being his pupils. From this,

he made a handsome living. Twain also most likely did

not know about ‘Leschy’s’ reputation as a sexual roué

who had found some of his students irresistible enough

to have married four of them.”[10]

1.2. Her Concert Career

Mary returned to Philadelphia the following year, a

event not unnoticed by the music editor of the Inquirer:

“The soloist for this concert will be that young pianiste,

Miss Mary Hallock, who has recently returned to

Philadelphia after such brilliant success in Europe. She

will be heard with the orchestra [The Philadelphia

Symphony Society] in Saint-Saen’s masterful concerto

number two, and will also give piano forte solos.”[11]

She was married, soon after her return, to Dr. Frank

Greenewalt, physician-in-chief at Philadelphia’s Girard

College. Mary’s life seemed to accelerate at this point,

as she embarked on a career as a concert pianist.

Reporting the announcement of her debut recital, the

New York Times wrote “Miss Hallock was born in

Beyroot, Syria, educated impartially in English, French,

German and Syrian, and learned a number of Oriental
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dialects. Her progress on the piano in one of the French

schools in Beyroot [sic] was so great that, upon the

advice of Rustem Pasha, the then Governor of Asia

Minor, she was brought to Philadelphia to pursue her

studies under the direction of Maurits Leefson. Later on

she went to Vienna, where she became one of the

favorite pupils of the greatest of all piano

teachers–Leschetitzsky [sic]. Her debut was made under

the auspices of the Symphony Society of Philadelphia.

Since then she has played with such well-known

organizations as the Pittsburg Symphony Orchestra, the

Kneisel Quartet, and many others.”[12] A few days later

the program was announced, featuring works by

Schumann, Tchaikovsky, Bach, Chopin, and Liszt.[13]

Alas, the critical reception was chilly in tone, when it

was not downright patronizing: “Miss Hallock is an

American, the daughter of a missionary located for a

long time at Beyroot, Syria . . . where she interested her

friends so much that she was sent to study with the

famous teacher Leschetitzky. She is still a very young

woman, and her work is immature. In the course of time

she may reveal qualities of greater importance to her

career that those shown yesterday, but at present her

work displays more of promise than solid achievement. .

. . The most valuable item of her equipment . . . is her

excellent touch. With this she produces a lovely tone

from the instrument, never forcing it to utter

disagreeable sounds. . . . Her playing was admirable for

its smoothness. . . . Her dynamic range is extremely

small and her exposition of the elements of rhythm so

restrained that her playing is deficient in variety,

incisiveness and color. At times it gives the impression

of monotony. . . . In all probability the narrowness of

the dynamic scale is the result of physical weakness, but

whatever the cause it was unfortunate.”[14]

We cannot know how well she played that day, nor

whether the criticisms were well-founded, although

such a patronizing review invites speculation. Perhaps

the critic had bristled at what was obviously a well-

financed publicity campaign on her behalf, or perhaps

was uncomfortable with a woman on the stage. He

describes her as “young” three times, and also employs

“immature.” He laments her lack of power. When he

compliments her, he uses words like “lovely,” and

“smoothness” and “touch,” words that may all be codes

for feminine.

I have had the pleasure of hearing a recording of Mary

Hallock Greenewalt, playing the Chopin Prelude in E

minor, recorded in 1920, and preserved by the Historical

Society of Pennsylvania. The tempo is quite slow, with

many expressive pauses. When I first heard the

performance, it seemed overly romantic in

interpretation, but very tender and evocative, possessing

a dreamy, otherworldly quality. Either she had changed

dramatically in her playing since the New York review,

or the critic simply did not like what he heard. To her

credit, Mary maintained her commitment to musical

expression either in spite of, or in reaction to, the Times’

criticism.

2. NEW MUSICAL INTERESTS

While continuing to perform as a pianist, Mary began to

give public lectures, initially on the subject of pulse and

rhythm. Several of these lectures found their way into

print. Her observations on poetic rhythm were quite

analytical and quantitative: “Clearly time is necessary to

verse. Too much of it is disastrous. Uttered at the rate of

fifty quantities a minute an impossible drone meets the

ear. One hundred and twenty quantities a minute,

whether the quantity be composed of three or four

syllables, is unnaturally fast; so that, roughly speaking,

the limit of speed at which verbal quantities are possible

stands at a time rate of between sixty and one hundred

beats to the minute. Just this is true of musical rhythms.

Just this scope of beat confronts the physician when he

feels the normal pulse.”[15] Mary’s observations on

rhythm and pulse, while not unique in the musical

literature, are remarkable for the scientific tone she

adopts in her telling.

An earlier, longer paper of hers on the subject was

published in the journal Popular Science in 1903, at that

time a far more serious publication than the glossy

magazine bearing that name today. A check of the index

shows that she was one of three women authors in that

volume, which comprises more than 40 articles. In her

article, “Pulse And Rhythm,” she cites Charles Darwin,

The American Naturalist, The Boston Society of Natural

History, and the American Journal of Psychology. This

thoughtful and well-reasoned paper ends with an

expression that departs from the narrow discussion of

pulse and tempo and gives us a clue about Mary’s

rapidly expanding imagination: “Contrary to the other

arts, music has its birth and being entirely from within

the human brain, and from within has been impressed a

beat of far more rapid rate than the ictus [predominant

beat] of the recurrent industries already cited on its
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musical product. The suggestions all this calls forth are

of course unlimited. To one we may give our fancy free

rein. . . . The arm of knowledge is long; it needs no

yardstick with which to measure the stars. Can it feel

the pulse of those who have long since crossed the

boundaries that separate this world from the next?”[16]

Mary’s evocation of other worlds was in response to a

hypothetical question about whether Chopin could be

demonstrated to be superior to Beethoven because his

tempos were generally quicker. She dispatches the

debate with the disdain it deserves, but the language

suggests a metaphysical awareness, which I think

presages her fascination with light as aura. She was

well-prepared to speculate on the limits of knowledge

and imagination, as well as the application of science

and technology, when she met Philadelphia artist

Thomas Eakins.

Eakins painted Mary’s portrait in 1903. The acquisition

notes at the Wichita Art Museum suggest that she and

Eakins were good friends: “Many of Eakins’s subjects

were friends or people he admired and would ask to

pose for him. . . . Eakins inscribed the portrait of Mary

Hallock Greenewalt with her name in Latin on the back

of the canvas. This was an honor he usually reserved for

male subjects; such an indication of his admiration for

the sitter only appears on one other portrait of a woman.

. . . Eakins’s portrait of thirty-two-year-old Greenewalt

captures both the beauty and the intelligence of the

subject, who gazes directly out at us, commanding our

attention. She is dressed in a pale violet silk evening

gown as if ready to perform a recital. . . . The form of

her head is modeled in a subdued light, with a shadow

falling on left side of her face. Her strong neck and

shoulders are more strongly illuminated. The whole

composition is set against a dark ground, which is

modulated only to suggest the back of the chair on

which Greenewalt sits.”[17] The description is

tantalizing in its contrasts of hard and soft, masculine

and feminine, and the pairing of “beauty” with

“intelligence.” In 1905 Eakins completed a relief

sculpture of Mary (since lost), one of the few three-

dimensional works completed in his studio.

Perhaps coincidentally, Mary begins experimenting with

color shortly after 1905.[18] She and Eakins must have

remained in close contact during the time of those two

works, and it is likely that he would have shared

something of his interest in photography, including

projected photography. The many references to light

and light effects in this description suggest that Eakins

had photographed Mary and used a projection while

painting his canvas.

2.1. Light and Music

At a speech to the Women’s Club of Washington, New

Jersey in 1942, Mary recalled: “It was as far back as

1909 that I, not being able for one reason and another, at

first not understood, to produce colored light to the

eyes, turned to the stereopticon lensed lantern thinking

the lens might be what was needed. I got long strips of

developed photographic film from the Eastman Kodak

Company and started painting these for a color

accompaniment to certain chosen musical

compositions.”[19]

Mary must have possessed a strong personal vision for

the grand union of light and sound, of abstract image

and music. Doubtless it grew as a synthesis of her

encounters with Leschetizky and Eakins, but the names

she gives to her inventions—Sarabet and Nourathar—

suggest that these ideas also spring from memories of

her youth—learning music from her young mother, and

living in the brilliant sunlight of Beirut.

Her resolve to succeed in a world of technology and

commerce dominated by men such as her father, must

have been sharpened during her years at Chelten, a

small and exclusive residential school managed by

prominent suffragettes.[20]

Fortified with a vision for a new artistic expression, a

desire to connect with her past and to leave her mark as

a woman in a male-dominated society, and with her

family’s substantial financial resources, Mary worked

tirelessly. Her experimental work on projected light

occupied her attention from as early as 1909, when she

would have been 38, and continued for at least the next

15 years. Her work resulted in several patents, and an

elaborate electromechanical console for manipulating

colored light in performance.

Her approach was not an intrinsic or quantitative

mapping of music to light, but an interpretive one. A

page from her 1906 notebook, captioned “first mapping

out of color sequences for Debussy’s ‘And the moon

descends on the temple which was’,” comprises 57

rectangles, mostly filled with solid pastel colors, and a

few with several colors, or with horizontal or vertical

lines as shown in figure 1. The margins between the

columns of rectangles contain references to tempo
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changes in the music. The word “mapping” is

tantalizing to the contemporary reader, as it evokes an

algorithmic process. However, her mapping is a

composition in its own right, a companion to

Debussy’s.[21]

She believed that light could be manipulated to express

human emotion, and that the light-player could convey

an emotive message to multiple viewers.[22] So

although the light-mapping was an act of individual

interpretation, she felt that a common understanding

was possible, owing to a shared reaction of viewers to

various shades of light.

By 1919 she had developed an unusual phonograph that

could be synchronized with colored light, shown in

figure 2, and received a patent for her invention the

following year. This invention demonstrates her interest

in developing a product with a commercial application.

The phonograph disk, mounted on a conventional

platter, shared its spindle with a coarse-grooved disk

mounted underneath. A set of levers and variable-

resistors would track the disk encoded with light

information and control the intensity of four battery-

powered lights mounted around the periphery of the

instrument. The top half of the instrument was enclosed

in a hinged, translucent hemisphere.[23] A photograph

of Mary posing alongside a prototype resides in the

Historical Society of Pennsylvania, but the device was

not mass-produced.

2.2. The Sarabet

Mary then went on to develop her magnum opus, an

instrument that she could use to control banks of lights

in performance. This grand console she named the

“Sarabet,” in honor of her mother, Sara Tabet. In the

process she accumulated a series of patents, including a

patent for the very concept of performing projected light

as an art form: “I have named this fine art, conceived

and originated by myself, developed by myself,

exploited and patented by myself the art of

NOURATHAR. The word consists of two Arabic roots;

‘Nour’ standing in its way for all light and ‘Athar’

essence of, flavor of, influence of.”[24]

The performer, seated at the console, used her feet to

operate two expressions pedals, and had to lean forward

to control the heavy levers that operated the rheostats.

Those levers traveled the width of the console, so the

overall physical motion at times must have been

somewhat athletic in appearance.

Mary wrote of performing on the Sarabet: “A new kind

of artist is seated at the instrument. An artist who plays

light exclusively. If there is sound or dancing or poetry

or blank verse or even pictures produced simultaneously

it must be handled by other means or other people. Two

hands, two feet are needed for either one or the other

though conceivable the automatically produced could

enter in.”[25]

The console, constructed and transported at what must

have been a considerable expense, received its debut at

John Wanamaker’s New York department store in 1922.

A second console was constructed and installed at

Longwood Gardens, Pierre DuPont’s botanical garden

and conservatory in Kennett Square, Pennsylvania.

Once again, Mary’s life became a press agent’s dream

come true. The New York Times trumpeted: “New

‘Color Organ’ To Interpret Music. Kaleidoscope of

Varying Shades Intended to Convey Effects Produced

by Orchestra. Adds Much To Dancing. Instrument Now

Being Tried Out Here May Become Compliment of

Concerts.” The article was filled with pronouncements

in a similar vein to the 32 words of headline.[26]

However, deeper down in the article Mary offers a

candid insight into her life’s work: “After my years of

study and training with Leschetzky [sic], I came back to

America fully equipped for, and keenly anticipating

concert work. For months I went from one manager to

another, hoping to find an opportunity for the public

expression of my musical art. But everywhere the doors

seemed closed to me. There were more than enough

pianists on the market, they told me rather brutally-

—talent, even genius, was no longer the basis of success

for a pianist, unless there was something sensational and

startling about the personality of the performer herself. I

went home and thought the matter over. Should I take

on freakish personal attributes in order to draw to

myself the attention of the managers and the public? No,

I decided, I could never do that. The idea came to me

that I must find something new—even something

startling—not for myself, but for my art. Then came the

flash—sunlight makes the world sing; why shouldn’t

light help the song sing? The vision, which resulted in

the invention of the color organ, came for an instant,

and since then sixteen years have been devoted to the

realization of that momentary flash. For sixteen years I

have devoted my time and energies not only to the
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aesthetic side of this new art, but to its mechanical side,

which meant learning about electricity, physics,

engineering, in addition to everything under the sun

about colors. I have drawn the plans and practically

built every part of my color instrument myself.”[27]

This claim, if literally true, would be quite remarkable.

Mary engaged engineering companies to construct the

Sarabet, and must have technical artists to create the

patent drawings. Nevertheless, there is no compelling

reason to believe she was less than sole author of the

invention.

The rheostat patent illustrations, shown in figure 3,

depict the wooden console, the sliding levers in their

tracks, and the system of belts and chains that connect

the levers to the rheostats below.[28]

From press reports, we know the Sarabet worked as

promised, and Mary was regarded as an expert in the

new field of light-color projection as an enhancement in

musical performance. According to The Times, “The

color organ was privately demonstrated at the Capitol

Theater in New York City last Winter before musical

and engineering experts and the press, and the opinion

was voiced that this instrument possessed the capacity,

in some fundamental way, of playing on the human

soul.”[29]

3. DENOUEMENT

Not unlike her career as a “pianiste,” Mary’s work as a

creator and performer of light scores, did not meet the

success for which she had hoped. She became

embroiled in a series of lawsuits over her patents that

dragged through the courts during the 1930’s, but failed

to vindicate her claims. She grew disillusioned with the

courts: “Now to set some of the minds of you who are

legally minded at rest; I want to say in so many words

that I know of what I speak for I not only own the

methods and apparatus patents underlying the art but

these have been adjudicated by the Courts who had to

say I did it in the face of every possible notion being

marshaled forth in the testimony. It is a sore travesty of

things as they should be in this country that after the

unending and lengthy prosecutions with the patent

office, in spite of the opinion of the expert patent

examiners the Courts manage to make some excuse by

which not a cent of reward can accrue to the individual

for her years and years of difficult soul harrying

labor.”[30]

By that time the popularity and influence of sound

motion pictures had taken root in the public’s

imagination, eclipsing light-color art. Mary, embittered

but energetic in her invective, exhorted the members of

the Washington, New Jersey Women’s Club: “There is

a fine art to rescue. There is a woman’s rights to rescue.

Women must of necessity rally to the protection of

anything which belongs to the sex—from their sons to

their achievements. . . . There is no excuse for the heads

that control capital, their hordes of employees also

controlled to hurt the world while deliberately sucking

the reward away from the expert who has spent the

biggest end of her life in labor to bring about a beautiful

vision of her creation. . . . Stick by me. You can do this

by simply saying to everybody ‘she did it.’”[30]

Although the Women’s Club did not rise up in

solidarity, the importance of Mary’s work may still

endure, and her reputation as a visionary woman of

considerable technical skill may occupy a significant

place in the history of visual music.

Mary’s exhortations notwithstanding, she was laboring

under an illusion. Writers had discussed machines for

projecting colored light as accompaniment to music for

several centuries. In a 1988 article, Kenneth Peacock

writes about Mary’s book, Nourathar: “Nearly every

color-organ inventor in the nineteenth and early

twentieth centuries was under the delusion that he or she

was the first to conceive of color-music. Mary Hallock-

Greenewalt is perhaps the extreme example. Her book is

a self-panegyric in which she claimed in the opening

pages, ‘It is I who have conceived it [color-music],

originated it, exploited it, developed it, and patented it’.

She concluded (over 400 pages later) that the art she

named `Nourathar'—an arbitrary combination of two

Arabic roots—is an aid to better health. Thus her

conception of a medicinal use for art anticipated by over

half a century the philosophy of today’s `New Age'

practitioners.”[31]

Despite the demise of the Sarabet, Mary Hallock

Greenewalt’s life provides a glimpse into the nexus of

art, music and money in the 1920’s, and provides an

example of how much one person can achieve when

motivated by a strong personal vision. She demonstrated

that women can excel at science and engineering, and

she stands as precursor to the field of visual music.

Unlike those who theorized, she constructed a means to

realize her theories. She maintained a singular vision for

several decades, and worked tirelessly. In the early
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years of the 20
th

 century, industrial manufacturer of

electrical systems was a capital-intensive process,

unlike the present day when sophisticated light-emitting

devices are mass-produced as appliances. In a later time,

her vision would have had an immediate outlet for

expression, and her performances an audience.

For a woman to step from the society pages of 1920 into

the inventor’s workshop demonstrates an intensity and

dedication that deserves our attention, if but for an

ephemeral moment.

Figure 1. A color-mapping scheme (1906)

Figure 2. A color-light phonograph (1920)
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Figure 3. A light-controlling rheostat (1920)
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