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FOREWORD

Sixteen years after its first appearance, the reprinting of From Tin Foil to Stereo
with but modest revisions and additions and by the original publisher besides, is
something of a literary oddity, especially since, in that interval, the manuscript had
been returned to its authors, apparently with the thought that reprinting would
probably never be warranted.

How differently things turned out! For most of that intervening period, the book
was entirely unavailable from the publisher in its original binding and dust sleeves,
while the going price for used copies steadily escalated, year by year, to $60, and
in one known case to $200. Libraries have found it impossible to keep copies in good
condition because of intensive use, and many copies have simply disappeared.

The why of all this is now obvious. From Tin Foil to Stereo was and still is the
most comprehensive and best illustrated story of the phonograph from 1877, when
Thomas Alva Edison first demonstrated his remarkable “machine that could talk,”
on up through the complex and confusing plethora of mechanical, acoustical, and
electronic inventions that gave us the stereophonic disc process of the late 1950s.
In a word, this book has become a “bible” for serious scholars of the technical and
legal aspects of the development of the now mammoth audio-visual industry, as
well as a boon to phonograph buffs and collectors the world over.

Moreover, From Tin Foil to Stereo was the first text properly to credit Edison,
undisputed inventor of the phonograph, with tremendous improvements which he
and his associates made, during his lifetime, toward advancement of the phono-
graphic art. Before this comprehensive, analytical survey appeared, many physicists
and chemists, to say nothing of laymen, did not fully understand the scientific basis
for many of Edison’s early phonographic decisions, nor the many, many contribu-
tions of the Edison pioneers to better sound-recording and reproducing techniques
in the later years. Nearly everyone knew Edison as “the Wizard of Menlo Park”
who had invented the phonograph, as the man who revolutionized telegraphy, who
added to the success of Bell's telephone by his efficient carbon transmitter, and who
was responsible for the first practical incandescent electric light and related sys~
tems for generating and distributing electric power. These aside, however, most
people were relatively unfamiliar with the manifold phonographic accomplishments
that resulted from Edison’s work at West Orange where, having abandoned the
Menlo Park works, and following his New York period, he built a second and much
larger laboratory complex in 1886.

Edison was interested in literally everything, but the very catholicity of his inter-
ests, and his resulting multitudinous activities, both before and after the Menlo
Park days, in a sense militated against proper recognition of his amazing insights,
both early and late, in the field of natural phenomena. Vivid imagination fre-
quently led him into channels of inquiry that never occurred to others. Being
highly practical, he instinctively directed his own and his associates’ efforts towards
conversion to usefulness of scientific principles, often discovered by accident when




FOREWORD—continued

in the process of solving seemingly unrelated problems. Thus, the dichotomy that
had earlier existed between purely scientific laboratory research and utilization of
scientific knowledge for human benefit was first closed at Menlo Park, and those
two formerly divorced activities were happily wed in his later West Orange Labo-
ratory period.

So it developed that when Edison discovered some then inexplicable phenomenon,
he and his co-workers carefully observed, documented, and filed their findings for
future reference. The Edison Laboratory Notebooks, now carefully preserved at
the Edison National Historic Site in West Orange, and at the Edison Institute in
Dearborn, Michigan, attest to the perfection of his method and to the vast resulting
benefits of collaborative research and development over many long years. Indeed, it
has often been remarked that Edison’s original concept of the modern industrial
research laboratory, as we know it today, was perhaps his greatest invention.

Because Edison not only created new devices for human use and enjoyment, but
also engaged in their further development and actual manufacture, his image as an
always sensitive and prescient investigator has tended to become obscured. Even
in the rough-and-tumble of business, however, his policy was generally to live and
let live. Thus, he became a leading proponent of fair trading and, in sequel, a
target for antitrust legislation. Although he was granted 1,093 United States patents
(more than awarded to any other person before or since), and hundreds of foreign
patents as well, many of his inventions received protection inadequate to keep him
in certain industries in which he was once a leading figure. Such was the case, for
example, with his 1889 Strip Kinetograph, the original motion picture camera,
which he patented only in his native land.

Similarly, in his magnificent work of inventing and developing a safe, practical,
and economical system for electric power to illuminate the world’s homes, factories,
and opera houses, and to run its industrial machines, Edison’s very successes and
willingness to tolerate competition made him a controversial figure. In others’ eyes,
his insights seemed often more intuitive than scientific, his “cut and try” methods
wasteful, even though more than one scientific luminary was later obliged to admit
that by such means he often came up with what their data told them were “impos-
sible” inventions—a highly efficient electric power generator, for instance. Con-
versely, this same approach, coupled with a certain stubbornness, sometimes led
Edison into unfortunate paths, such as his vehement opposition, on the basis of
danger to human life, to alternating versus direct current.

Edison first began commercial operation of the Pearl Street Station in New York
on September 4, 1882. The move to Schenectady of the Edison Machine Works
(originally at 104 Goerck Street, New York City) occurred late in 1886. This, of
course, was one subsidiary company in the larger parent organization of the Edison
Electric Company (founded in October 1878). The parent organization merged in
April 1892 with Thomson-Houston to become the Edison General Electric Company.
That consolidation accomplished, Edison was constrained to relinquish control over
the industry, which in due course dropped his name and became simply the General
Electric Company.

The decade of concentrated work with electric light and power behind him,
Edison turned once more to his beloved invention of 1877, the phonograph. How he
tried to make it practical to ship “phonograms” in place of other media of corre-
spondence is part of the story told in From Tin Foil to Stereo, as is the account of
the infinitely more successful improvements on his basic instrument for recording-
playback of popular and classical music, contemporary wit and humor, and the
voices of leading men and women of his day. Highly varied, broad in content and
appeal, the Edison cylinders and discs gave to posterity an extensive repertoire of
recorded sound.

When Thomas A. Edison, Inc., finally went out of the phonograph business in
1929, the hill-and-dale or vertical-cut method of recording and reproduction, which



FOREWORD—continued

Edison originated and championed for so long, also virtually ceased to exist. The
triumph of rival companies using the more expedient lateral-cut process was as-
sured, at least for the time being, though all were in straitened financial eircum-
stances incident to the “Great Depression” which began that year. Today’s annual
two-billion~dollar industry has carried us past the “high-fidelity” period of the
late 1940s, into the stereo-disc era of the 45-rpm and 3314-rpm LPs of the 1950s and
1960s, and beyond to quadraphonics. Edison’s goal of faithfully recording and re-
producing what one actually heard at a live performance went largely by the board,
the victim of electronic gimickry handled by technicians who tampered in all kinds
of devious, questionable ways with the original sound. Many present-day phono-
graph enthusiasts, listening only to worn, mold-pitted, and sometimes warped re-
cordings of the past, often played on equipment in need of repair, still think of the
Edison sound as “tinny,” and are seemingly unconscious either of its historieal
truth or of its recoverability in ways which make for pleasant contemporary listen-
ing. In the minds of such people, attuned to the blandishments of Madison Avenue
advertising, anything new must necessarily be better than what has gone before.

Yet, in the basic Edison concept of the phonograph, there was embodied a pre-
scient principle since vindicated by even the most astute of his successors, as the
text of this book describes, and which seems inevitably to signal at least one more
overwhelming revolution in the application of phonograph technology. On other
fronts of the now multifaceted great phonograph industry, there are signs that
Edison, with his vertical-cut method, was right after all. Articles on the RCA Scan-
ning Electron Microscope, dated July 1968, offer indisputable proof, both visually
and textually, that present stereo discs do not provide a durable and positive
groove-stylus relationship, and that with such discs, destructive wear or demodula-
tion begins almost immediately when they are played. Information in From Tin
Foil to Stereo clearly shows that, by contrast, the Edison vertical-cut method an-
swered this problem, and in the chapter on the Maxfield-Harrison electrical record-
ing system, one notes that Western Electric had found vertical-cut much superior
to lateral-cut recording.

The past several years have in fact witnessed much research and experimentation
with systems for producing records by new techniques, such as EVR (Electronic
Video Recording). Nearly all of these are more complex than those of old. Recent
demonstrations in the United States by Teldec, a consortium of Telefunken and
Decca engineers, of a process for producing video discs with both sight and sound,
involved the use of vertically modulated foil in recording. Edison’s 1877 phonograph
also used foil and vertical modulation!

More recently, an article by Robin Lanier, associate editor of a technical journal
for the broadcasting industry, appeared in the New York Times Magazine for May
25, 1975. Entitled “A Home TV Production,” it described two other systems (RCA
and Philips/MCA) likely to be employed for producing video discs in the United
States. Both will make possible half-hour programs of sight and sound, reproducible
through home TV sets.

The important thing to observe at this point is that none of the three above-men-
tioned systems use lateral modulation in any way. Of course, it may be said that
neither stereo nor quadraphonic recording, involving division of signal and sound
directionality, has any pertinent relationship to such TV developments, television
by contrast affording point source. Nonetheless, there appears to be a growing
awareness that divided directionality may not really be as important, at least not
in all sound reproduction, as it seemed at first. Even today, there are high-fidelity
experts and many listeners who adhere to the view that a symphony orchestra,
heard naturally in the dimensions of a great concert hall, is in itself a unified source
of sound, and that by using a number of speakers properly placed in the home
environment, the original sound can be heard from top monophonie recordings with
almost, if not entirely, as much realistic “spread” as from stereo or quadraphonic
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FOREWORD-—continued

records. This is not to deny the prospect of improvements in phonographic record-
ing and reproduction which are undoubtedly yet to come, simply to note once again
that new is not always that much better than old, and that in Shakespeare’s words,
“all that glitters is not gold.”

Edison’s accomplishment of direct comparison of live vocal and instrumental so-
loists with their recorded sound, in his famous “tone tests” made with the New
Edison Laboratory Model Phonographs produced between 1912 and 1929, involved
acoustical recording, vertically cut discs, and all-acoustical reproduction only.
Even so, judging from unbiased reports of those tests, the results were little short
of astounding.

Recent work in re-recording from Edison Blue Amberol cylinders, originally
recorded on wax from 1908 to 1915, makes it clearly apparent that there were cer-
tain advantages with Edison’s cylinder process over discs. To make his tone tests,
it had been necessary to reduce ambient reflections in the recording studio, and
thus to eliminate telltale echoes from surrounding the voices or instrumental
sounds that were to be compared.

Now in 1976, in his re-recording from cylinders onto cassette tape for binaural
listening, Professor Welch has been able, through separate and slightly differing
patterns of sound for each of the listener’s two ears, via headphones, literally to
re~-create, with optimum historical truth, voices and music as though heard in the
original Edison sound studios. The writer can personally attest to this, having
listened to a number of such re-recordings made by the Welch method: one is
literally transported back to the distant past, hearing such performances as if he
were in the same room with the artists themselves, truly an amazing achievement!

We can be assured, furthermore, that although Edison reduced the level of
studio ambience in recording for the discs, such reduction was only to a certain
threshold, just enough to prevent any impairment of voices or instruments by
projection into other listening environments. Through the analysis of peculiar
characteristics of original studios used for disc recording, therefore, either by sub-
liminal evidence in the recordings themselves, or by reconstructing the studios
proper, a way seems open to re-record the dises, as well as the cylinders, with
the same binaural capability as described above.

With this in mind, Professor Welch developed a way to double the strength of
the music and conversely to diminish by several decibels the surface noise/signal
ratio. Since many original disc and cylinder recordings are still available, and with
the molds of the Edison discs that have fortunately been preserved, a new era for
research and recovery of an important part of our early phonograph history is
forecast.

The centennial of Edison’s phonograph, December 1977, also lies close at hand.
To celebrate it, a National Archives of Recorded Sound will, it is hoped, be recog-
nized, planned, and eventually brought into being. Perhaps, too, it may ultimately
be appreciated that, for the survival of free enterprise and the greatest possible
realization of creativity, we need institutions where qualified young people may
engage in classified scientific research along these lines, and thus carry the preser-
vation of audio history into an even more golden future.

One final word. In his work as superintendent of the Edison National Historic
Site from 1956 to 1970, and more recently through his affiliation with the Charles
Edison Fund, it has been this writer’s pleasure and privilege to become well
acquainted with Professor Welch and his work. Comprehensive and scholarly
though it is, From Tin Foil to Stereo, prepared in collaboration with Dr. Oliver
Read, represents but part of Professor Welch’s life achievement. Less well known,
perhaps, but increasingly acknowledged both within the United States and abroad,
have been his outstanding expertise and progress, as first and present Director and
Curator of the Thomas Alva Edison Re-recording Laboratory, part of the Syracuse
University Audio Archives, in developing ingenious means for optimum re-record-
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FOREWORD—continued

ing of Edison’s records and other types of records, having always in mind their
historical authenticity. In so doing, Professor Welch has opened for posterity a
whole new vision of our rich audio past.

Mrrviv J. WeiG
Vice President
Charles Edison Fund
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CHAPTER 1

BEFORE THE PHONOGRAPH

FroM earliest times, man has sought to
imitate the sounds of nature by mechan-
ical means. Children often spontane-
ously try to do this in their play with
various objects. The first serious at-
tempt to simulate the human voice by
mechanical means (as far as is known)
was in the colossal statue of Memnon
at Thebes. This was built in the eigh-
teenth Egyptian dynasty, about 1490
B. C. Carved in stone with a series of

/hidden air chambers, Memnon was sup-

posed to emit a vocal greeting each
morning at sunrise to his mother,
Goddess of the Dawn. That it did pro-
duce some sort of sound was testified
to by Strabo, who visited it in 7 A. D.
But it was toppled by an earthquake
in 27 A. D. Although restored in 196
A. D. by Roman Emperor Septimus
Severus, its alleged power of speech
was gone.'

Questionable though the actual vocal
capacity of Memnon may be, the

nent medieval philosopher.! The cul-
mination of automaton building seems
to have been reached in 1860 by Herr
Faber in Vienna, who built an intricate
talking man.®* The present tendency is
to regard the building of such elaborate
automatons as a great waste of time
and energy. But what will the people
of a future generation think of Voder,
the electronic talking man exhibited
by the Bell Telephone Company at the
World’s Fair, 19397 Voder was also key-
board-operated.

It is a far cry from the building of
automatons to the application of pure
science to the problem of sound repro-
duction, or the “storing up” of sound.
However, a writer of the science fiction
of an earlier day forecast as accurately
the functions of the phonograph as
Jules Verne did that of the airplane
and the submarine. In 1649, Savinien
Cyrano de Bergerac wrote his Histoire
Comique en Voyage dans la Lune, de-

Homeric poems attest to the belief of ~Scribing a visit to the moon via sky-

the Greeks in statues that spoke and
later the Greeks and Persians alike
consulted oracles before making impor-
tant decisions. The means was probably
a hidden priest. However, during the
middle ages a number of talking autom-
atons were constructed. The first that
seems to have been historically well
authenticated is that of a talking head
made by Friar Roger Bacon, the emi-

1 Bgypt, Vol. 2, George Ebers.

rocket. He described in detail a talking

2 The Phonograph and How to Use It, Na.
tional Phonograph Co., New York, 1900.

8 Idem—*A brief description of Faber’s talk-
ing man may be of interest. It has flexible lips of
rubber, and also a rubber tongue, ingeniously
controlling vowels and consonants. In its throat
is a tiny fan wheel, by which the letter ‘r’ is
rolled. It has an ivory reed for vocal cords. Its
mouth is an oval cavity, the size of which is
regulated by sliding sections, rapidly operated
from a keyboard. A tube is attached to its nose
when it speaks French.”




EVOLUTION OF THE PHONOGRAPH

book, amazing in its consistency with
that which has been since attained.!

There have been other imaginative
conceptions on the part of fiction writ-
ers prior to the actual invention. These
may be said to have served chiefly as
entertainment, but may perhaps have
stimulated the constructive thinking of
others more aware of the potentials of
the growing body of scientific knowl-
edge. Certainly the thought is father to
the accomplishment.

According to the statistics of world
patents, the various inventions incor-
porated in the modern phonograph have
been by Americans to quite a predomi-
nate extent. However, as shown by the

¢ Histoire Comique em Voyage dans la Lune,
translated by A. Lovell 1867, Doubleday & Mc-
Clure, London 1899,

“No sooner was his back turned (he speaks of
his Guide, whom he terms his ‘Spirit’) but I fell
to consider attentively my Books and their Boxes,
that's to say, their Covers, which seemed to me
to be wonderfully Rich; the one was cut of a
single Diamond, incomparable more resplendent
than ours; the second looked like a prodigious
great Pear, cloven in two, My Spirit had translated
those Books into the Language of that World;
but because I have none of their Print, I'll now
explain to you the Fashion of those two Volumes:

“As I opened the Box, I found within some-
what of Metal almost like to our Clocks, full of
I know not what little Springs and imperceptible

/Eﬂginu. It was a Book, indeed, but a Strange
and Wonderful Book, that had neither Leaves

nor Letters. In fine, it was a Book made wholly
for the Ears and not the Eyes. So that when
any Body has a mind to read in it, he winds up
the Machine with a great many little Springs;
and he turns the Hand to the Chapter he desires
to hear, and straight, as from the Mouth of Man,
or a Musical Instrument, proceed all the distinct
and different Sounds, which the Lunar Grandees
make use of for expressing their Thoughts, in-
stead of Language.

“When I since reflected on the Miracul In-
vention, I no longer wondered that the Young-
Men of that Country were more knowing at Six-
teen or Eighteen years Old, than the Gray-Beards
of our Climate; for knowing how to Read as soon
as speak, they are never without Lectures, in
their Chambers, their Walks, the Town, or
Traveling; they may have in their Pockets, or at
their Girdles, Thirty of these Books, where they
need but wind up a Spring to hear a whole
chapter, and so, more, if they have a mind to
hear the Book quite through; living and dead,
who entertain you with Living Voices. This
Present employed me about an hour, and then
hanging them to my Ears, like a pair of
Pendants, I went to walking.”

literature of the sciences, the purely
scientific research in mechanics, acous~
tics, and electricity which provided the
basis for the fundamental inventions
had been done largely by European
scientists. In other words, although the
practical applications of scientific dis-
coveries were made largely by Ameri-
cans, the prerequisite acoustical and
electrical science had been established
principally by Europeans.

An important element in this situa-
tion was the wide difference between
the viewpoints and objectives of the
great school of experimental scientists
of eighteenth and nineteenth century
Europe and the smaller but growing
group of physicists in opportunistic
America. The European scientists were
for the most part scholars, interested in
exploring and expanding the frontiers
of knowledge for its own sake. The
American scientists of the time might
better be termed teachers, rather than
scholars, interested more in testing and
demonstrating practical applications of
known scientific principles than in
pure research. Moreover, the latter were
teaching men who were not dilettantes®
but who were destined for the most part
to enter industry either as executives or
engineers. Thus was the stage set for the
great advances in applied technology in
ninteenth century America, of which the
phonograph was but one manifestation.

The goals of important figures in
European research in electricity, such
as Galvani, Romagnesi, Ohm, and
Faraday; or in acoustics, such as Tyn~
dall, Helmholz, and Lissajous; were
quite different from those of the new
class of practical experimenters and
inventors which was then beginning to
arise in the new world.

In Europe, except for England, the
first reaction to the industrial revolu-
tion had been to attempt to insulate
the leading schools and universities

® Derived from the Dilettanti Society, formed
in England 1734 as an outgrowth of Renais-
sance interest in classical literature and for
promotion of the arts and letters. Its members
d in archaeology and tific investiga.

tions purely as intellectual pursuits.
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from the taint of commercialism. Scien-
tific research was considered only as an
adjunet of higher education and a leis-
urely pursuit reserved to gentlemen and
scholars. Royalty, class distinctions, and
the stratification of society contributed
to the isolation of the learned class from
the cycles of commercial and industrial
development. Thus, quite often, men
who were working feverishly to ad-
vance industrial technics were denied
access to information then being re-
vealed by extensive research going on
in a higher stratum of society.

Much of European industry of the
eighteenth and nineteenth centuries
was operated as family affairs and often
as monopolies by royal appointment,
even though the corporate device of the
limited stock company was coming into
use. This factor further tended to re-
strict a competitive development of in-
dustry, retarded technological progress,
and slowed the introduction of improved
methods. However, the outgrowth of the
apprentice system from feudalism had
created a class of workmen in various
trades who took pride in their work. It
was principally the zeal of this latter
stratum for progress and improvement,
plus a trickling down of scientific knowl-
edge from the learned class, which was
responsible for vast changes in Euro-
pean standards of living and cultural
opportunity within two hundred years.

This progress was not the purposeful
result of the activities of the European
scientists. They remained aloof from the
work-a-day world where necessity was
the mother of invention. Other men
were free to make use of their dis-
coveries, if they should happen to find
out about them. There was but one
American scientist important in the
period just prior to the phonograph who
conformed closely to the European pat-
tern. This was Joseph Henry (1797-
1878), Professor of Physics at Albany
Institute, later Curator of the Smith-
sonian Institution. He was a singular
exception to the rule of the period, that
theoretical science was being advanced
primarily in Europe, but applied prac-
tically principally in America. Search-

ing carefully for the origins of the
basic principles incorporated in our
modern radio-phonographs and even
television, one is amazed at the number
of points where the pertinent relation-
ships between electricity, magnetism,
and mechanical energy were established
by the experiments and recorded in the
writings of Joseph Henry.

The theory of electromagnets de-
veloped by Henry was fundamental to
the telegraph of Morse, to the telephone
of Bell, to the speaker systems of our
modern hi-fi phonographs, to our mod-
ern record changing mechanisms, or
for that matter, to the electric power
plants which supply the energy.® For
this reason the story of the modern
phonograph may be said to have begun
not with the first machine that would
talk, but more truly with the telegraph,
or the experiments of Helmholtz, or the
“Phonautograph” of Scott. Some might
say that the story should begin with
the mythological boxes that talked, or
the automatons built by Faber and
others which simulated speech. These
tributory sources have been sufficiently
dealt with in the literature of the arts,
with the exception of the work of
Henry, which has never received the
measure of credit which it deserved.

The relationships of the various evo-
lutionary forms of the phonograph to
the cycles of activity involving what
might be termed the companion acous-
tical inventions, such as the telegraph,
telephone, and radio, have not received
proper attention. The more important
inventors of the first talking machines,
Edison, Bell, and Berliner, had previ-
ously been engaged in telegraphic and
telephonic invention. This has never
been properly analyzed in respect to
certain eventualities.

Some authorities feel that the inven-
tion of the tinfoil phonograph by Edison
depended upon the prior invention, a
short time before, of the telephone by
Bell.” Perhaps the best way to analyze

¢ American Journal of Science, Silliman, 1831,

7 The Speaking Telephone, Talking Phonograph
and other Novelties, George B. Prescott, D. Ap-
pleton & Company, New York, 1878.
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this would be to dissect the tinfoil
phonograph and trace the origins of
the components. These are: (1) trumpet,
(2) diaphragm, (3) stylus, (4) moving
surface, (5) feed screw, (6) wheel. The
speaking trumpet is known to have
been shown in a sketch by Leonard da
Vinci of a tube communication system
that presumably was installed in a
palace of the Duke of Milan" Ear
trumpets are believed to have been used
from ancient times as an aid to the
deaf, perhaps originating in the cupping
of the hand to fa-ilitate hearing, or
perhaps the conch shell. The diaphragm
or tympanum had been known since the
time of Hippocrates of Greece, through
the dissection of human and animal
ears. Its use as a sound resonator in
drums and musical instruments predates
written history. It was used in the
Phonautograph of Leon Scott." The
stylus had its origin in name at least
in the engraving or embossing tool used
for making pictographs and hieroglyphic
writing by the ancient Assyrians and
Egyptians. In recording, the stylus of
the phonograph was actuated by the
diaphragm, indenting its vibratory pat-
tern into the moving tinfoil wrapped
around the pre-grooved cylinder. The
moving surface, whether cylinder or
disc, had been known in the making of
lathes and other machines for years.
Tapes and discs had been marked by
stylii with telegraphic symbols or let-
ters since the time of Morse. The feed
screw was invented by Archimedes and
the origin of the wheel is lost in an-
tiquity.

Logic would seem to indicate that the
telephone must have had something to
do with the crystallization of thought

8 The Mind of Lconardo da Vinci, Edward
McCurdy, Dodd, Mead & Co., New York, 1928,
The Notebooks of Leonardo da Vinci, Edward
McCurdy, Reynal & Hitchcock, New York, 1938.

References in the above show that Leonardo
was familiar with the acoustical properties of
tubes and tr The bi of the two
to design the first man-made intercommunica-

vention in the phonographic series.
® Alexander Graham Bell reconstructed a tel-
autograph using a tympanum from a human ear.

tion system may have been the first a priori 1:;-/

that led Edison to the phonograph.
However, the elements of the first
phonograph are fewer and simpler than
those of the first telephone, and, it
should be added, the phonograph
worked much better. The telephone
came about only after prolonged periods
of experimentation by several inde-
pendent workers who had been seeking
for the most part for something quite
different. Those in the forefront of this
research were Thomas A. Edison, Alex-
ander Bell, and Elisha Gray. Not one of
these men prior to the actual invention
had been trying to produce voice articu-
lations over the telegraph wires, but
they were all working on variations of
the so-called harmonic telegraph. In the
devices of these men, tuned resonators
of one kind or another were employed
so that multiple messages might be sent
over a single wire. The dots and dashes
would be sent out as musical sound of a
given pitch and the receiving instru-
ment would be tuned so that it would
respond to only those messages intended
for it. Charles Bourseul in France at-
tempted to transmit speech over electric
circuits as early as 1854.

Ironically, another man who tried
later to transmit modulated vocal
sounds over a wire, named the instru-
ment he was trying to invent, but suc-
cess eluded him. This was Philipp Reis
of Germany, who in 1861 experimented
with circuits which were made and
broken by the vibrations of a diaphragm
resulting in a similar movement of the
receiving diaphragm as actuated by a
magnet. Reis had worked previously
on the harmonic telegraph idea and if
he had followed that up he might have
accidently hit upon the solution, namely,
that a continuous but undulatory cur-
rent is required—not an interrupted
current.

Considering that Henry had estab-
lished, as early as 1831, the relationships
of electrical coils, currents, and me-
chanical energy; that the Scott Phon-
autograph of 1856 showed without
question the nature of complex sound
waves; that a certain ingenious toy
called the string telephone had a wide
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popularity in European cities as early
as 1867; it is surprising that the inven-
tion of both telephone and phonograph
came so much later.” In the case of the
telephone, the missing link was the
analogy of the sound waveform to an
electrical waveform of continuous
variability. In the case of the phono-
graph, the only need was to learn how
to indent into an amorphous substance
the waveforms of sound so that the
process could be reversed by mechani-
cal means. In retrospect, it can be seen
that a great step in thinking was re-
quired between the Phonautograph
(which traced sound waves for the pur-

pose of visual analysis) and the phono-

graph, which had as the object the re-
creation at any future time, of the
original sound waves.

As an example of the magnitude of a
single act of disassociation involved in
making a basic invention, consider the
following: When the telephone was in-
vented by Alexander Bell, there seemed
to be considerable doubt about its
theory as revealed by the language of
his patent application.” Bell still wrote
in the terms of the harmonic telegraph.
This afforded ample opportunity for the
controversy which arose almost im-
mediately as to who really did invent
the telephone. Count du Moncel wrote
about this controversy in 1878, as did
George B. Prescott, noted electrician
and telegraph expert’® Both authors
viewed with considerable doubt Bell’s
claim to the invention. It is of interest
to note that Prescott saw fit to mitigate
his skepticism somewhat in a subse-
quent book covering the same subject
matter.® Here it should be pointed out

10 Now often improvised by a taut string affixed
to the centers of the round ends of two tin cans
or cardboard containers, held at a distance.

n [, S. Patent Ofice Gazette, Vol. 9, p. 474,

Patent application file by Al der Graham Bell,
Feb. 14, 1876, granted March 7, 1876, titled
“Telegraphy.”

12 The Speaking Telephone, Talking Phono-
graph and Other Novelties, George B. Prescott,
D. Appleton & Co., New York, 1878. The
Microphone and the Phonograph, Count du
Moncel, Harper & Bros., 1879.

18 Bell’s Electric Speaking Telephone, George
B. Prescott, D. Appleton & Co., New York, 1884.

that Edison never laid claim to the in-
vention of the telephone, recognizing
Bell as the first to achieve the trans-
mission of articulate sounds, or the
human voice, over wires. Considering
the fact that one of the devices he had
made for the harmonic telegraph was
later found capable of use for voice
transmission, the prompt disavowal of
any claim on the part of Edison is note-
worthy.

But enough of automatons, fiction, the
telegraph, and the telephone. The Edi-
son tinfoil phonograph was entirely
an acoustical machine. What was the
knowledge of acoustics available to
those men who first sought to record or
reproduce sound? As has been noted,
the reawakened interest in natural phi-
losophy by the scholars of the Renais-
sance had set the stage for the experi-
mental scientists of the eighteenth and
nineteenth centuries of Europe. Begin-
ning about 1822 there was made a
series of notable advances in the study
of acoustics. Gay Lussac, Arago, and
others established the velocity of sound
in air at given temperatures. Others
ascertained the speed of sound through
water and other media. Savart invented
a toothed wheel for determining the
number of vibrations per second for a
given musical pitch. Helmholtz estab-
lished the laws of harmonics. Lissajous,
by means of a mirror attached to a
vibrating body, projected light vibra-
tions onto a screen as a series of sinu-
soidal curves. Tyndall investigated ex-
tensively the effects of interferences
which modify the qualities of projected
sounds. The writings of Tyndall had
the effect of further popularizing the
study of acoustics.® The publication in
American scientific journals of articles
about their work and textbooks de-
scribing their experiments and the facts
revealed thereby were the principal
sources of information available to
American experimenters prior to the
invention.

A few other, but significant early
contributions to the phonograph were

14 Sound, John Tyndall, England, 1867.
D. Appleton & Co., New York, 1895.
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Fig. 1-1. Leon Scott’s “Phonautograph,”’an early forerunner of the modern phono-
graph. Could record sound but not reproduce it. (Courtesy of Swmithsonian

Institution.)

made by Europeans. Duhamel found
that he could trace the simple, uniform
vibrations of a tuning fork. Scott per-
fected this idea by using a sort of
resonating chamber or trumpet to col-
lect complex air vibrations, which, im-
pinging upon a diaphragm stretched
across the smaller end would convert
the alternate air pressures and rarefac-
tions into mechanical movements of the
diaphragm. (See Fig. 1-1.) The dia-
phragm in turn actuated a bristle at-
tached to its center, which traced the
vibratory pattern as an undulatory line
upon lampblack coated paper wrapped
around a revolving cylinder. The cylin-
der was moved along by a screw as it
rotated, much as in the later phono-
graph. Here the resemblance ends, for
the movement of the bristle stylus of
the Scott Phonautograph was lateral.
The movement of the stylus of the Edi-

son tinfoil phonograph, with relation to
the moving surface, was vertical.

Just as the naming of the “telephone”
was by an unsuccessful aspirant to the
invention, Philipp Reis, so the first to
coin the name “phonograph” was not the
inventor, but one F. B. Fenby of Wor-~
cester, Mass. In 1863, Fenby was granted
a patent on what he entitled “The Elec-
tro Magnetic Phonograph.” However, the
device did not embody the essentially
simple registering of the waveform, a
feature of all successful sound record-
ing and reproducing systems; hence, ex-
cept for the name, it did not contribute
to the phonographic development.

Perhaps the closest (both in time and
concept to Edison’s phonograph) was
the idea of M. Charles Cros, who de-
posited a sealed packet with the
Academie des Sciences des France in
April, 1877. It was about three months
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T A. EDISON.
Phonograph or Speaking Maohine.
No. 200,521, Patented Feb. 19, 1878.
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Fig. 1-2A. Thomas A. Edison patent for his Tinfoil Phonegraph. (Courtesy of
Edison National Historic Site.)
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UNITED STATES PATENT OFFICE.

TIHOMAR A, EISON, OF MEXLO PARK, NEW JERSEY.

IMPROVEMENT IN PHONOGRAPH OR SPEAKING MACHINES.

Nperiths attun (nrwing part of Letters Patent No. 900,381, duted Friwuary 10, 1208; applicalion filed
Drermber 24, 1575,

To all 1ohum it may coneern :
e ill hoown that 1, Titomas A. EntsoX, of
ty ot

The olijest o this invention is to recond in
Perminent ¢ s the human voico aml
er sonmeds, from whi arseters xuch
sotttds tny b peprodieed amd rendensd audi-
Dodes snzzaninn ot e tture Ly,

Thee 1 ention vonsists i arsanging a plate,
diaphrazm, o other dexibde ody enprable of
Iwetnzz vibeatesl by the human voice or other

)'ﬂfﬂllm TERO TS 1 eapable
of regzistering e s
ing Duwdy by cibwssing or
g sueh materal, i sueh a msnner that such
register nurhs will T suflicient toeinmse i see-
ond vibirating plate or hody to e set in motion
by thew, uid thns reprduee the motions of

rating lendy.

The in sistx in the various
combinations of meclanism to carry ont my
invention,

@ lmge seriex of ex-
e or other uly
m by the limman

» diseoversl, atter

1 i henvtolore
been suppussd, vilmation is
separate and distinet, and theretore it Decomes
poxsille to revond and reproduce the sonnds
ot the human voice,

Fizure 1 is a0 vertical see-
v invention, and Fig. 2 is

A eyl w helieal indenting-
mt from end to end—say, ten grooves
to the inch.  Upon thix ix placed llus.lllatengl
to be indeated, preferably metallie foil.  This
dram or eylinder is secured ton shaft, X, hav-
i end n thread cut with ten threads
b, the bearing 1’ alwohaving & thread
ont in it. :

L is » tnbe, provided with a longitudinal
slot, and it is rotated by the clock-work at M,
or other sonrece of power. .

The shaft X passes into the tube I, and it
is rotated by a pin, 2, secured to the shaft,

and passing throngh the slot on the tube Ly
the object of the long slot being to allow the
whaft X to poase endwise throngh the center or
apport 1° by the action of the serew on X,
At the xame time that the eylinder ix rotated
it panses towanl the support O,

3 in the spenking-tule or month-picce, which
may be of any dexinad chaneter, so long as
proper slots or holes ave provided to re-enforco
the hissing consonants,  Devices to eftect this
object are shown in my application, No, 143,
filedl Angst 28, 187 Ilence they are not
shown or tirther desceribed herein,

1"pon the end of the tabe or month-picce is
a diaphrugm, having an indenting-point of
fund inaterinl seenred to its couter, and 80 ar-
‘lation to the eylinder A that the
b exaetly oppoxite the groove in

any peition the eylinler may
forwanl rotary mov t.
-t in nrmagred ng
and, which, in practice, 1 provide with devices
tor eansing the e to apprech and recede
(0] wder.
of weeonling in as follows:
y x, by the netion of the screw in
X, plaes] adjacent toothe pillar 1, which
brings the indenting-poing ot the dinphragm
G opposite the first groove on the eylinder,
over which is placed a sheet of thick metallic
fuil, paper, or other yielding material. The
tnbe B ix then wljusted toward the eylinder
wntil the indenting-point tonches the material
and indents it slightly. The clock-work is
then set running, and words spoken in the
tube B will cause the diaphragm to take up
every vibration, amd these movements will be
recorded with sarprising accuraey by indenta-
tions in the foil.

After the foil on the eylinder has received
the reqnired indentatious, or passodl to its full
limit toward O, it is mule to rctwrn to 1’ by
{:roper means, and the indented mauterinl is

rought to a position for reproducing and ren-
dering audible the sonnds that lud been made
by the person speaking into the tnbe 1.

C is & tnbesimilar to B, except that the dia-
plragm is somewhiat lighter and more seusi-
tive, although this is not actunlly NECCHNNTY.
In front of this diaphragm is a h%ht Apring,
1, having a small point shorter and finer than

Fig. 1-2B. Application flled December 24, 1877, and granted Februery 19, 1878.
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the imlenting poind on the diaphragm of B.
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evaetly cinto the path of all the indentations,
‘his spring is eeunected to the dinphragm F
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comneeling the spring to the diaphrsgm F,
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 preserved for any length of
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the apparatus is lmnn-rl,v wdjusted.
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provexs, and from the  stervotype mnltiple
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compositions are roquired for numervix it
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i proper manwer. A two-part. arm is wed
with this dink, the ‘u»rlion beneath the dink
ing » point in the lower groove, and tho
ihove the disk earrying the spweaking
ving dinphiragmic dovicen, which arm
ix enely by the volute spiral groove upem
the Inwer surfacn, to swing graduatly from
near the center to the outer circumference of
the plate an it in revolved, or viee vorm.
An apparstis of this geweral cb

u, which are an exact recond of every move--

i d Ly indentations only, a8 the trans-
:::ﬁt?:‘;:)r n’;mnling dovico muy bo in a sinn.
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nected, and thns record the movement. of the
dinpllr’ngm by the impression of the thrend in
paper to tho right and left of a struight
i t.

y tindly
net I have 'llmdy ahown; or the dis 2
may, by its motion, give more or lenn presnure
to an inking-pen, v, Fig. 4, the po f which
reats spon paper or other n ul
along regularly beneath the point of the pen,
thun camsing more or fexn ink for e deposited
upon the material, necmling to the g

lexner movement of the diaphrazm,
ink-marks serve to jive e sevomnl
dinphragns when the puiper contiining sieh
marknin drawn along benveath the end ot lever
reating npon them and & ARES i
shraggis, the lever s
v the friction betw
ext, or the thickuess
whero there in 0
where there in 2 xmall o
original somul-vibrations e vepaobiecd upum
the second dinphirug

1 claim as my invention—

1. The methad hervin speevitied of reprothse
ing the Immun voice ar sther sounds hy cans.
ing the spumd.vibrations 1o lee vecondid, subs
stantinlly as specilied, and obe
from that recond, sl
the reproduction of

posed to sonnd-v
of yielding material— liee teal—
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the sound - vibrations, and of o ¢ -
slapted to une in the reprodietion ol the wanwd,
subatantially an sct forth,

3. The combinvation, with : s ee hanving
markn th correspording to sound vt

wdapted to s magnet that indents the paper
in xly in my application for a patent, No.
[ March 26, 1877; henco no claim in
l;l:ult to mich apparatus, and further
ey

b of the sume ix aunece e

A wide continnous roll of materiui may be
wsnl, the dinphragmic doviees being recipro-
ented by proper mechanical devices backward
il forwant over the roll as it passes forwarnd ;
nea mrrow utrir liko that in a Morse register
may Ine moved in contact with the indenting-
point, amd from this the may be repro-
duewd. The nmterial employed for this jmnr.
pove mny he soft paper saturated or conted
with purufline or similar material, with s sheet

mpression from the indenting-point,
1 do not wish to confine myself to reprodue-

tiona, of & point receiving
markn, and a dinphirngn
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4. In an inatroment tor ki
sonud - vibrations, the e
dinphragm und point, of a
helicid  groove mud e
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corresponding to th i t
groove, snbwtantinlly .

Rigned by me this Lith @iy of Decemldwer,
RW PPN :

THOR A, EDISON,
Witnesuen:
GEo, T, IMNeRNEY,
Cuax, 1L Swirni,

(Courtesy of Edison National Historie Site.)
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after this date, on July 30, 1877, that a
provisional specification was filed with
the British patent office by Thomas A.
Edison, covering a telephonic repeater
device. This was the same device which
a few months later in Scientific Amer-
ican was to be hailed as the first ma-
chine which would store up and repeat
at will the human voice—the first talk-
ing machine. Curiously, Edison seems
to have had exactly the same difficulty
in taking the complete step of disas-
sociation between his telephonic ex-
periments and the invention of the
phonograph as Bell did between his
quest for multi-channel telegraphy and
the invention of the telephone.

On December 24, 1877, Edison filed
application with the U. S. Patent Office
for a patent covering the first phono-

_—graph to be built exclusively for the

purpose of sound recording and repro-
duction at will. He received his patent
No. 200,521 issued Feb. 19, 1878. (See
Fig. 1-2.) This was the tin-foil phono-
graph built for Edison by his colleague,
John Kruesi, and which first repeated
Edison’s voice reciting “Mary had a
little lamb . . . .”

There have been periodic attempts to
dim the lustre of Edison’s phonograph
achievement—even to the extent of
taking away the credit for the first
conception and giving it to Cros, even
though the latter never built a ma-
chine.”® Actually, there was not the

18 The Sewamee Review, article by R. D.

Darrell, January-March, 1933. The Reproduction
of Sowund, Henry Seymour, W. B. Tattersall,

slightest resemblance between the pro-
posed talking machine of Cros and
either of the Edison phonograph con-
cepts. It has been reported that it was
at the insistence of Cros that the sealed
packet he had left with the Academie
was opened, after he had somehow
learned of “successful experiments” in
America. This was hardly necessary, for
a complete description of Cros’ idea
had been published in the October 10th
issue of La Semaine du Clerge by Abbe
Lenoir, who described it as a “phono-
graph.” Edison’s adoption of this de-
scriptive term is in itself pointed out as
a very suspicious circumstance, despite
the fact that it had been coined in 1863
by F. B. Fenby, of Worcester, Mass., in
connection with a patent granted upon
“The Electro Magnetic Phonograph,” a
complicated device which was never
built.

There was also little similarity be-
tween the Cros concept and the cylin-
der and disc phonographs built in later
years by Edison. If anyone may be said
to owe credit to Cros, it would be Emile
Berliner, who after several years of
fruitless endeavor was forced to aban-
don the photoengraving idea. Mean-
while, the phonograph was an accom-
plished fact. Moreover, both laterally
and vertically actuated methods of
making sound records were described
in the foundation patent of the phono-
graph industry, issued to Thomas A.
Edison, February 19, 1878. This patent
was granted by the U. S. Patent Office

Ltd, London, 1918, The Fabuious Phomograph, YiROUt a single reference and its

Roland Gelatt, Lippincott, 1955,

validity was never challenged.



CHAPTER 2

THE EDISON TiN-FOIL
PHONOGRAPH

THe successful transmission of articu-
late speech by the telephone of Alex-
ander Graham Bell in 1876 may have
provided the stimulus which resulted
in the invention of the phonograph by
Thomas A. Edison the next year. It
must have been a jolt to Edison to have
come so close to the secret of the tele-
phone and the securing of what has
been often since described as “the most
valuable single patent in the world.” It
seems natural to suppose that he would
re-think all of his many experiments in
harmonic telegraphy which, to a con-
siderable extent, had paralleled those
of Bell., Certainly it is but a consecutive
step in thought from the transmission
of the vibrations of a diaphragm over
an electrical circuit to the recording of
those vibrations so that they may be
repeated at will. Edison had already
taken such a step in his telegraph re-
peaters.
Edison did not lose inferest in the
telephone because he had not been the
to achieve voice transmission. He
characteristically set to work with his
seemingly inexhaustible energy to make
it the practical instrument of communi~
cation it has since become. Within a
few years he was granted upwards of
forty patents dealing with telephonic
improvements, including not only the
vital carbon button transmitter, but
also several basic types of microphones
still used in improved forms in radio,
television, and sound pictures today.
These include the dynamic and electro-

n

static microphones. The importance of
the Edison contributions to the success
of the telephone in its earliest days is
well exemplified in the story of the
carbon transmitter as told by Alfred O.
Tate, at that time private secretary to
Mr. Edison! He stated that the trans-
mitter patent was first sold by Edison
to Jay Gould for $150,000 payable in
equal installments over a period of
fifteen years. Gould later sold this key
patent to Western Union, then in com~
petition with the Bell interests. In one
year alone, according to Tate, the West-
ern Union income from this patent was
$900,000.

A letter announcing the phonograph
published in the Scientific American,
November 17, 1877 seems further to tie
the conception of the phonograph to
the telephone. Despite the laboratory
evidence to the contrary, many have
thought that Edison had been forced to
invent the phonograph to make good
the boasts of his press representative,
Edward H. Johnson, the writer of the
letter. Both he and the editor of
Scientific American were warm per-
sonal friends of Edison and so it was
no surprise that the letter from Johnson
was made the subject of an enthusiastic
editorial which was headlined

“A Wonderful Invention—Speech
Capable of Indefinite Repetition
from Automatic Records”

1 Edison’'s Open Door, Alfred O. Tate, E. P.
Dutton & Co., New York, 1938,
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The editor then proceeded to extoll the
marvels of the latest Edison device as
follows:

“It has been said that Science is never
sensational; that it is intellectual, not
emotional; but certainly nothing that
can be conceived would be more
likely to create the profoundest of
sensations, to arouse the liveliest of
human emotions, than once more to
hear the familiar voices of the dead.
Yet Science now announces that this
is possible, and can be done. That the
voices of those who departed before
the invention of the wonderful ap-
paratus described in the letter given
below are forever stilled is too obvi-
ous a truth; but whoever has spoken
into the mouthpiece of the phono-
graph, and whose words are recorded
by it, has the assurance that his
speech may be reproduced audibly in
his own tones long after he himself
has turned to dust. The possibility is
simply startling. A strip of paper
travels through a little machine, the
sounds of the latter are magnified, and
our grandchildren or posterity cen-
turies hence hear us as plainly as if
we were present. Speech has become,
as it were, immortal.

“The possibilities of the future are not
much more wonderful than those of
the present. The orator in Boston
speaks, the indented strip of paper is
the tangible result; but this travels
under a second machine which may
connect with the telephone. Not only
is the speaker heard now in San
Francisco, for example, but by pass-
ing the strip again under the repro-
ducer he may be heard tomorrow, or
next year, or next century. His speech
in the first instance is recorded and
transmitted simultaneously, and in-
definite repetition is possible.

“The new invention is purely mechan-
ical—no electricity is involved. It is
a simple affair of vibrating plates,
thrown into vibration by the human
voice. It is crude yet, but the prin-
ciple has been found and modifica-
tions and improvements are only a

matter of time. So also are its possi-
bilities other than those already noted.

Will letter writing be a proceeding of
the past? Why not, if by simply talk-
ing into a mouthpiece our speech is
recorded on paper, and our corre-
spondent can by the same paper hear
us speak? Are we to have a new
kind of books? There is no reason
why the orations of our modern
Ciceros should not be recorded and
detachably bound so that we can
run the indented slips through the
machine, and in the quiet of our
apartments listen again, and as often
as we will, to the eloquent words.
Nor are we restricted to spoken
words. Music may be crystallized as
well, Imagine an opera or an oratorio,
sung by the greatest living vocalists,
thus recorded, and capable of being
repeated as we desire.

“The invention, the credit of which is
due to Mr. Thomas A. Edison, should
not be confounded with the one re-
ferred to by us in a previous number,
and mentioned in our correspondent’s
letter. That device is illustrated on
another page of this issue, and is of
much more complicated construction.
Mr. Edison has sent us sketches of
several modifications and different
arrangements of his invention. These
we shall probably publish in a future
number.”

As intimated by the editor,the device
illustrated on another page of the same
issue had little in common with the
phonograph. This was the invention of a
Dr. Rosapelly and Professor Marey, of
France. Its purpose was to record
graphically the movements of the lips,
veil of the palate, and the larynx, for
the purpose of teaching deaf mutes to
speak. It had been remarked in a pre-
vious article that it might be possible
with the apparatus for the words of a
speaker to be taken down by telephone
wire at a distance. There was no more
thought of voice reproduction than in
the conception of the Phonautograph.

The editorial was followed immedi-
ately by the letter from Edward H.
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Johnson which because of its impor-
tance will also be given completely, as
follows:

“To the Editor of
the Scientific American

“In your journal of Nov. 3, page 273,
you made the announcement that
Dr. Rosapelly and Professor Marey
had succeeded in graphically record-
ing the movements of the lips, of the
veil of the palate, and the vibrations
of the larynx, and you prophesy that
this, among other important results,
may lead possibly to the application
of electricity for the purpose of trans-
ferring these records to distant points
by wire.

“Was this prophesy intuition? Not only
has it been fulfilled in the letter, but
still more marvelous results achieved
by Mr. Thomas A. Edison, the re-
nowned electrician, of New Jersey,
who has kindly permitted me to make
public not only the fact but the
modus operandi. Mr. Edison in the
course of a series of extended experi-
ments in the production of his speak-
ing telephone, lately perfected, con-
ceived the highly bold and original
idea of recording the human voice
upon a strip of paper, from which at
any subsequent time it might be auto-
matically re-delivered with all the
vocal characteristics of the original
speaker accurately reproduced. A
speech delivered into the mouthpiece
of this apparatus may fifty years
hence—long after the original speaker
is dead—be reproduced audibly to an
audience with sufficient fidelity to
make the voice easily recognizable by
those who were familiar with the
original. As yet the apparatus is
crude, but is characterized by that
wonderful simplicity which seems to
be a trait of all great invention or
discovery. The subjoined illustra-
tion, although not the actual design
of the apparatus as used by Mr. Edi-
son, will better serve to illustrate and
make clear the principle upon which
he is operating.

“A is a speaking tube provided with a

mouthpiece C—, X is a metallic dia-
phragm which responds powerfully to
the vibrations of the voice. In the
center of the diaphragm is secured a
small chisel-shaped point. D is a
drum revolved by clockwork, and
serves to carry forward a continuous
fillet of paper, having throughout its
length and exactly in the center a
raised V-shaped boss, such as would
be made by passing a fillet of paper
through a Morse register with the
lever constantly depressed. The chisel
point attached to the diaphragm rests
upon the sharp edge of the raised
boss. If now the paper be drawn
rapidly along, all the movements of
the diaphragm will be recorded by
the indentation of the chisel point
into the delicate boss—it, having no
support beneath, is very easily in-
dented; to do this, little or no power
is required to operate the chisel. The
tones of small amplitude will be re-
corded by slight indentations, and
those of full amplitude by deep ones.
This fillet of paper thus receives a
record of the vocal vibrations of air
waves from the movement of the dia-
phragm; and if it can be made to con-
tribute the same motion to a second
diaphragm, we shall not only see that
we have a record of the words, but
shall have them re-spoken; and if
that second diaphragm be that of the
transmitter of a speaking telephone,
we shall have the still more marvel-
ous performance of having them re-
spoken and transmitted by wire at
the same time to a distant point.

“The reproductor is very similar to the
indenting apparatus, except that a
more delicate diaphragm s used. The
reproductor, B, has attached to its
diaphragm a thread which in turn is
attached to a hair spring, H, upon the
end of which is a V-shaped point
resting upon the indentations of the
boss. The passage of the indented
boss underneath this point causes it
to rise and fall with precision, thus
contributing to the diaphragm the
motion of the original one, and there-
by rendering the words again audible.
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Of course Mr. Edison, at this stage of
the invention, finds some difficulty in
reproducing the finer articulations,
but he feels quite justified by results
obtained, from his first crude efforts,
in his prediction that he will have
the apparatus in practical operation
within a year. He has already applied
the principle of his speaking tele-
phone, thereby causing an electro-
magnet to operate the indenting dia-
phragm, and will undoubtedly be
able to transmit a speech, made upon
the floor of the Senate, from Wash-
ington to New York, record the same
in New York automatically, and, by
means of the speaking telephone re-
deliver it in the editorial ear of every
newspaper in New York.

“In view of the practical inventions al-
ready contributed by Mr. Edison, is
there anyone who is prepared to
gainsay this prediction? I for one am
satisfied it will all be fulfilled, and
that too, at an early date.”

(signed)
Edward H. Johnson, Electrician

Evident in this first published story
of the phonograph is the influence of
the embossing telegraph on the form it
was to assume. It is rather interesting
to note that, from the first, separate
recording and reproducing styli were
envisioned as well as separate dia-
phragms and diaphragm assemblies for
recording and reproducing, of definitely
different characteristics. This proves
one thing conclusively, that this first
published concept of the phonograph
had been based on experiment. In no
other way would the fact that quite dif-
ferent qualities are needed in recording
and reproducing diaphragms have been
known. Also, most important from the
viewpoint of the modern phonograph
was the fact that the use of a form of
electrical amplification was contem-
plated. This was based on the then re-
cently completed Edison invention of
the loud-speaking telephone, based on
his electro-motograph principle? This
principle rested on the discovery that

the resistance between a pad moistened
with acid and an alkali surface was
reduced by the passage of a weak elec-
trical current. It was made an actuat-
ing device for the telephone diaphragm
by a lever from its center to the pad
which rested on a slowly revolving cyl-
inder of chalk which was partially im-
mersed in a container of acid, much as
are the cylinders of envelope moisten-
ers today.

That this was indeed a pregnant
thought with great possibilities even
though never commercially developed
is attested to by the fact that the Edison
loud-speaking telephone was used in
England for a number of years, a com-
pletely successful achievement tech-
nically. The reason it was discontinued
was the desire for privacy by subscrib-
ers in their telephone conversations.
Listeners were sometimes quite em-
barrassed by indiscreet remarks sud-
denly and loudly blatted out by the
person at the other end of the wire,
who could not know what persons
might be present in the room of the
listener. Lest we tend to become too
smug about our vaunted progress in
this respect, we may recollect that we
still have a great many party lines in
America!

The very first evidence which exists
of Edison’s thinking prior to the an-
nouncement in Scientific American is
in the form of a sheet of paper con-
taining notes and sketches made by him
and dated July 18, 1877. (See Fig. 2-1.)
The sketches are of a cylinder device
with batteries, diaphragms, membranes
and contacts arranged to act as a tele~
phone repeater, or amplifier of tele-
phone voice vibrations. The funection
was similar to that of a telegraph re-
peater, to receive and reinforce signals
and send them on to the next station.
The sheet at the top was captioned
“Speaking Telegraph,” but this was also
true of other such sheets which have
no direct bearing on our subject, the

3 Patent on the loud-speaking telephone, em-
bodying the electro-motograph principle was sold
by Thomas A, Edison, March 20, 1880, to the
Western Union Telegraph Co. for $100,000.
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phonograph. In this case the notes are
of particular significance. The note re~
ferring to one of the sketches was as
follows:

“X is a rubber membrane connected to
the central diaphragm at the edge,
being near or between the lips in the
act of opening it gets a vibration
which is communicated to the central
diaphragm and then in turn sets the
outer diaphragm vibrating hence the
hissing consonants are reinforced and
made to set the diaphragm in motion
—we have just tried an experiment
similar to this one.”

The consecutive development of his
thought leading to the next experiment
was described, but not illustrated by a
note at the bottom of the sheet, as
follows:

“Just tried experiment with a dia-
phragm having an embossing point
and held against paraffin paper mov-
ing rapidly. The spkg (speaking) vi-
brations are indented nicely & there
is no doubt that I shall be able to
store up & reproduce automatically
at any future time the human voice
perfectly.”

From the later application of the
principle to a telephone repeater, and
finally the sketch given to Kruesi (Fig.
2-2), the continuity of thought is obvi-
ous. The thing that is a bit difficult to
understand is why the filing of a patent
application was delayed in the United
States until December 24, 1877. It may
have been because of a provisional
specification which had been filed in
the British Patent Office on July 30,
1877, which had covered the device sub-
stantially as described in the Scientific
American by Johnson and entitled
“Controlling by Sound the Transmission
of Electric Currents and the Reproduc-
tion of Corresponding Sounds at a Dis-
tance.” A British patent was granted
to Edison on this conception January 30,
1878. It may also be possible that Edi-
son and his associates were not fully

aware of the true importance of the
invention until the editor of the
Scientific American pointed out its
great potentialities. Perhaps Mr. Edi-
son, realizing this, may have been
shocked to find that in view of this
publicity he was far out on a limb
without benefit of patent protection.
This is the course of events which pre-
ceded the actual making of the first
machine that would talk.

There are two conflicting stories con-
cerning the manner in which Edison
derived the concept of the phonograph
in the form in which it was first built.
Both received wide circulation in the
press and magazine articles during the
early years. Both, surprisingly, were
published in the handbook of the Edi-
son phonograph published by the Na-
tional Phonograph Co. in 1900. One of
these versions was copied from a news
story which had appeared in the New
York Sun of March 1, 1899, upon the
occasion of the death of John Kruesi, as
follows:

“The man who made the first phono-
graph was buried at Schenectady on
February 25, 1899. He was one of the
little band of men who worked with
Thomas A. Edison at Menlo Park,
and through whose skill and faithful
assistance were developed many of
the inventions which gave to Edison
the name of ‘The Wizard'. It was in
those days that Edison used to be-
come absorbed in the development of
an idea, work at it without rest or
sleep for two or three days and
nights and keep all those about him
busy at the same time. He would call
in an organ grinder from the streets
to keep his men awake, or resort to
some other such device, and when the
strain was finally over, charter a boat
and take all hands down the bay on
a fishing excursion. Among the most
tireless of the men about ‘The Wiz-
ard’ at that time was John Kruesi,
the man who made the first phono-
graph. The idea came to Mr. Edison
as an inspiration a few days before,
while he was experimenting with a
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Fig. 2-2. The above copy of the original sketch given to John Kruesi is authentic;
however, as originally given to your authors, it bore the inscription “Kreusi (sic)
Make This—Edison Aug. 12/77,” which was discovered by subsequent research to
have been added years later for some publicity purpose, and has been deleted.
(Courtesy of Edison National Historic Site.)

telephone disc. The disc was not en-
closed and there was a sharp, pointed
pin on the back of it.

“As Mr. Edison spoke against the face
of the disc its vibrations drove the pin
into his finger. ‘If the disc has power
enough to prick my finger,’ thought
‘The Wizard,’ ‘it has power enough to
make a record which can be repro-
duced.’

“A few days later he called Kruesi to ’

him, and putting into his hands a
rough sketch of the Phonograph, ex-
plained what the thing was to do,
and told him to make it. It was a roll
machine, the roll covered with tin
foil to make the record. Kruesi made

Edison. Edison set it going and spoke
into it:
‘Mary had a little lamb,
Its fleece was white as snow;
And everywhere that Mary went,
The lamb was sure to go.’

“Then he started it to repeat his
words, expecting at the best but a
hoarse murmur in answer. He was
almost awed when he heard his words
actually repeated in clear tones by
the little machine. That machine is
now in the Patent Museum at South
Kensington, London, England.”

In later years, Edison denied the

the machine and brought it to Mr. finger pricking incident time and again.
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The wonder is that it ever appeared in
an official Edison publication, especially
as Edison’s own authenticated version
had been given in the text just before,
as follows:

“The story of the invention is best
told in Mr. Edison’s own words. In an
article on ‘The Perfected Phonograph’
which he wrote for the North Amer-
ican Review in 1888, Mr. Edison calls
attention to the well-known effects of
certain musical notes and chords upon
sand, when loosely sprinkled on a
sounding board; in response to the
sound waves, the sand sifts itself into
various curves, differing according to
the pitch and intensity. He speaks
also of the fine line of sand that is
left high up on an ocean beach, as
each breaker spends its force in its
uttermost ripple, and then recedes.
He draws the following parallel:

‘Yet, well known though these phe-
nomena are, they apparently sug-
gested until within a few years, that
the sound waves set going by a
human voice, might be so directed
as to trace an impression upon
some solid substance, with a nicety
equal to that of the tide in record-
ing its flow upon the sand beach.
‘My own discovery that this could
be done came to me almost ac-
cidentally while I was busy with
experiments, having a different ob-
ject in view. I was engaged upon a
machine intended to repeat Morse
characters, which were recorded on
paper by indentations that trans-
ferred their message to another cir-
cuit automatically, when passed un-
der a tracing point connected with
a circuit closing apparatus.

‘In manipulating this paper, I found
that when the indented paper was
turned with great swiftness, it gave
off a humming sound resembling
that of human talk heard indis-
tinctly.

‘This led me to try fitting a dia-
phragm to the machine. I saw at
once that the problem of registering

human speech so that it could be
repeated by mechanical means as
often as might be desired, was
solved.—T. A. Edison.”

If the reader will compare this ver-
sion with the notes on the laboratory
sheet (Fig. 2-1) dated July 18, 1877,
and the first published story of the in-
vention in Scientific American, he will
see that they are mutually consistent.
Nearly every one of Edison’s numerous
biographers have provided other inter-
esting variants to the oft-told story.
Some have it that there was a bet of a
box of cigars as to whether the device
would work or not, between Carman,
foreman of the shop, and John Kruesi,
the latter being of the opinion it would
not. Others have said that Kruesi did
not know what the machine was sup-
posed to do until he brought it to Mr.
Edison. Obviously, if one story is true,
the other is not! In any case, it seems
rather illogical that Kruesi would have
been expected to build a successful ma-
chine for a function which he did not
understand, especially from the crude
sketch which we know he received. The
price paid to Kruesi for making the
machine has been stated in various ac-
counts as $8, $18, and $30. However,
all these matters are inconsequential as
compared with establishing the facts of
the inventive process. There seems to
be general agreement by all authori-
ties that Edison did recite “Mary Had
a Little Lamb” and that the machine
(Figs. 2-3 and 2-4) promptly and clearly
repeated Edison’s words, to everyone’s
great surprise. Edison later stated this
to have been his own reaction:

“I was never so taken aback in my life
—I was always afraid of things that
worked the first time.”?

The time for embellishing the story of
the invention is past. The purpose of
presenting the story in this manner is
to allow the reader to sift the evidence
for the essential historical facts.

3 Thomas Alva Edison, Inventor, Dyer and

Martin, p. 208, 2nd. Ed. 1929, Harper &
Brothers. North American Review, June, 1878.
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Fy 2-3. Edison’s original tinfoil phonograph patented in 1878, (Courtesy of
Edison National Historic Site.)

2-4. Constructional details of Edison’s tinfoil phonograph are shown including
both “speaker” and “reproducer.” (Courtesy of Edison National Historic Site.)
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Fig. 2-5. Experimental apparatus for illustrating the principle of Edison’s speaking
phonograph, patented February 19, 1878. Manufactured by S. Bergmann & Co,,
New York. (Courtesy of Smithsonian Institution.)

Fig. 2-6. A tin-foil phonograph of 1878. About 600 of these were made to demon-
strate the principle of the phonograph. (Courtesy of Edison National Historic Site.)

Approximately 600 tin-foil machines
were made and distributed early in 1878
illustrate the principle of Edison’s
speaking phonograph. One of these
(Fig. 2-5) was made by S. Bergmann &
Company of 404 Wooster Street, New
York City. The model produced by the

Edison people is shown in Fig. 2-6.
Edison apparently was eager to have
his tin-foil machine receive widest pos-
sible publicity. Several small shops
went to work to turn out their own
versions of Mr. Edison’s phonograph.
One of these is shown in Fig. 2-7.
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Fig. 2-7. A very small quantity of this tinfoil phonograph was produced by an
independent maker in New Jersey in 1878. It uses a combination recorder=

reproducer.

Demonstrations followed and were
attended by notables and the press.
Harper’s Weekly reported as follows: ¢

“If it were not that the days of belief
in witcheraft are long since past,
witch-hunters such as those who
figured so conspicuously in the early
history of our country would now
find a rich harvest of victims in the
Tribune Building. Here are located
the head-quarters of two marvels of
a marvellous age. The telephone,
which created such a sensation a
short time ago by demonstrating the
possibility of transmitting vocal
sounds by telegraph, is now eclipsed
by a new wonder called the phono-
graph. This little instrument records
the utterance of the human voice,
and like a faithless confidante repeats
every secret confided to it whenever
requested to do so. It will talk, sing,
whistle, cough, sneeze, or perform
any other acoustic feat. With charm-
ing impartiality it will express itself
in the divine strains of a lyric god-
dess, or use the startling vernacular
of a street Arab.

¢ Harper's Weekly, March 30, 1878.

“A few days ago a reporter for
Harper’s visited the phonograph for
the purpose of ascertaining, so far as
an unscientific person might, the pe-
culiar characteristics of the marvel-
lous little instrument. Prepared for
an elaborate system of weights, pul-
leys, levers, wheels, bands, such as
abounded in the case of Barnum'’s
talking machine, whose utterances,
by-the-way, were confided to some
half dozen inarticulate sounds that
no man living could understand, it
was rather startling to find in the
famous phonograph a simple ap-
paratus, which, but for the absence
of more than one cylinder, might
have been a modern fluting machine.
This single cylinder of hollow brass
is mounted upon a shaft, at one end
of which is a crank for turning it,
and at the other a balance-wheel, the
whole being supported by two iron
uprights. In front of the cylinder is a
movable bar or arm, which supports
a mouth-piece of gutta-percha, on
the under side of which is a disk of
thin metal, such as is used for taking
tin-types. Against the centre of the
lower side of this disk a fine steel




22 EVOLUTION OF THE PHONOGRAPH

point is held by a spring attached to “An India-rubber cushion between the
the rim of the mouth-piece, as shown point and the disk controls the vibra-
in our illustration. . .. (See Fig. 2-8.) tion of the spring. The cylinder is
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Fig. 2-8. Reproduction of an early plate from Harper’s Weekly, March 30, 1878,
showing recording and reproducing process of the tinfoil phonograph. (Courtesy
of Harper's Weekly.)
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covered with a fine spiral groove
running continuously from end to
end. In using the phonograph the
first operation is to wrap a sheet of
tin foil closely around the cylinder.
The mouth-piece is then adjusted
against the left-hand end of the
cylinder so closely that the vibration
of the voice on the disk will cause
the point to press the tin foil into
the groove, making minute indenta-
tions resembling, on a very small
scale, the characters of the Morse
telegraph. The cylinder is moved
from right to left by the screw crank,
so nicely adjusted that the steel point
is always against the centre of the
spiral groove. While turning the
crank the operator talks into the
mouth-piece in a voice slightly ele-
vated above the ordinary tone of con-
versation. Every vibration of his voice
is faithfully recorded on the tin foil
by the steel point, the cylinder mak-
ing about one revolution to a word.
“In order to reproduce the words—
that is, to make the machine talk—the
cylinder is turned back, so that the
steel point may go over the indenta-
tions made by speaking into the
mouth-piece. A funnel, like a speak-
ing-trumpet is attached to the mouth-~
piece, to keep the sounds from scat-
tering. Now turning the crank again,
every word spoken into the mouth-
piece is exactly reproduced, with the
utmost distinctness.

“Thus the disk is either a tympanum
or diaphragm, as the case may be,
the first when it listens, and the sec-
ond when it talks. Herein the phono-
graph seems actually to have got
ahead of that other marvellous con-
struction, the human body. In our
anatomical economy the contrivances
by which we are enabled to hear and
talk are not only separate and dis-
tinet, but are also much more com-
plicated than the method by which
the phonograph accomplishes the
same results.

“While comparing this remarkable ma-~
chine to the race whose characteristic
attribute it has stolen (it is, we be-

lieve, habitually asserted by people
who have no means of knowing any
thing whatever about the matter that
man is the only animal that talks),
it may not be unfitting to allude to
the admirable example it sets many
garrulous and wearisome individuals.
The phonograph never speaks until it
has first been spoken to. Herein it
also offers a worthy admonition to
many ambitious but inexperienced
writers. It has no original ideas to
advance, or else is possessed of that
spirit of modesty which precludes the
possibility of its annoying the public
with unripe fancies and crude specu-
lations. The phonograph only con-
sents to astonish the world at the in-
stance of some dominant and control-
ling mind. When it is about to exhibit
itself, an operator must be on hand
to put it through its paces. On the oc-
casion in question this gentleman was
Mr. William H. Applebaugh, General
Superintendent of the Telephone
Company of New York.

“Seating himself before the instru-
ment, Mr. Applebaugh confided to the
disk names, numbers, scraps of po-
etry, comic songs, and various other
bits of information calculated to
amuse the phonograph, but not im-
prove its mind. These were faith-
fully recorded upon the foil, which
was made to revolve by turning the
crank. Then the disk was sent back
to the original starting-point, the
crank again set in motion, and the
metallic point brought into contact
with the foil. Presently the phono-
graph began, in clear, distinet tones,
to count, to call names, to describe
its own peculiar talents, to give its
own address, and finally to sing:

“There was an old man whose name
was Uncle Ned,

And he died long ago, long ago;

And there wasn’t any wool on the
top of his head,

On the place where the wool
ought to grow.

“This dropping into poetry apparently
gave a sentimental turn to the
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thoughts of the phonograph, for pres-
ently, in spite of the fact that it was
discoursing to a mixed and probably
unsympathetic audience, it began to
long for

‘the touch of a vanished hand,
And the sound of a voice that is still.’

“As yet the phonograph is in its in-
fancy. Its discovery was the result of
an accident, and so far but little idea
can be formed on the development of
which it is susceptible. The gentle-
man who has the honor of being its
inventor is Professor Thomas A. Edi-
son, the famous electrician, who, in
experimenting with the telephone,
happened to notice the manner in
which the disks of that instrument vi-
brated in accordance with the breath
used in speaking. Believing these vi-
brations could be recorded so as to
be reproduced, he set to work to
manufacture a machine for the pur-
pose, and the result is the phono-
graph. In a short time we shall, no
doubt, have the curious little con-
trivance worked up to its highest per-
fection. And then, possibly, there will
follow a revolution in all depart-
ments of public singing and speaking.

There is no reason why we should
not have all the great men of the age,
as well as all the brilliant singers and
actresses, taken possession of and
driven off the course by the phono-
graph. Let them sing or speak once
in any place, their words and tones
will be captured by the phonograph.
The tin foil, whereon all they have
said is duly recorded, will be elec-
trotyped, and copies sold at so much
a piece. We shall all waste a portion
of our substance on these little in-
struments; and then we have only to
turn a crank, or set a kind of clock-
work in motion, in order at any time
to hear the great ones of the earth
discourse in our own parlors.”

And indeed a “revolution in all de-
partments of public singing and speak-
ing” did develop—but not with elec-
trotyped tin foil!

However, in England a quite serious
effort was made to develop the tin-foil
phonograph. The London Stereoscopic
Company had been made sole licensees
of the phonograph and developed a
model with a gravity-driven motor,
with a Swiss fan-type speed governor.
One of these is in the Museum of
E.M.I. at Hayes, Middlesex.
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CHAPTER 3

THE NORTH AMERICAN
PHONOGRAPH COMPANY AND THE
BELL-TAINTER GRAPHOPHONE

On April 24, 1878, the Edison Speaking

Phonograph Company was organized
under the laws of Connecticut to ex-
/ploit the tremendous popular interest

which had been created by the an-
nouncement of the invention of a ma-
chine that could talk." Edison was paid
ten-thousand dollars for his tin-foil
phonograph patent and a guarantee of
twenty percent of the profits. The five
stockholders of the company were
George L. Bradley, Hilbourne L.
Roosevelt, Uriah H. Painter, Charles A.
Cheever, and Gardiner G. Hubbard.
Painter was a Washington reporter who
came from Westchester, Pennsylvania.
Gardiner G. Hubbard was the father-
in-law of Alexander Graham Bell, emi-
nent jurist, financier, and the chief or-
ganizer of the Bell Telephone Co. With-
out Hubbard’s assistance and encour-
agement, Bell might never have reaped
the rewards of his invention and quite
possibly might never have received even
the credit due him as the creator of the
first articulating telephone. George L.
Bradley was a metallurgist and finan-
cier, organizer with Hupbard of the
New England Telephone Co. and the
National Bell Telephone Co. of New
York City. Charles A. Cheever was a
most unusual man. He had been se-
verely crippled when an infant as a

1 This was the same day on which an important
patent was issued in England to Edison covering
numerous projected imp on the ph
graph, but this patent was not assigned to this
new company.

result of being dropped by a nurse. As
a result his legs never developed and
he had to be carried about on the arm
of an attendant. Despite his deformity,
Cheever had an indomitable will, en-

gaged himself actively in business,’

making and spending fortunes. While
still a young man, he secured an option
on the New York City rights to the
Bell telephone, but his father refused to
loan him the necessary funds, so the
option was dropped. Cheever was so
certain of the success of the telephone
enterprise that he persuaded Hilbourne
Roosevelt, a cousin of Theodore (later

President of the US.), to back him’

and together they secured the New
York City rights from Hubbard. From
this it can be seen that some of the
men closest to Alexander Graham Bell
were also associated with Thomas A.
Edison and sponsored the commercial
introduction of the phonograph. This is
how the two budding enterprises, the
telephone and the phonograph, came to
share the same offices at 203 Broadway,
New York City.

At the time of the introduction of the
phonograph, the telephone business had
yet to show its first dollar of profit
anywhere, so it was an economic con-
venience for the two embryonic in-
dustries to share office expenses as well
as certain officers and backers. During
the first year of the Edison Speaking
Phonograph Co., Hilbourne Roosevelt,
who was a manufacturer of pipe organs
as well, arranged demonstrations of the
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phonograph in and around New York
City. These were attended by thou-
sands, to which admissions were
charged. James Redpath, of later
Lyceum fame, divided the country into
territories and leased demonstration

—“rights. The phonographs at first were

leased to the demonstrators, not sold,
which accounts for the very few which
have survived from this period.

The elemental phonograph, using tin-
foil for the recording surface, was a

Edison Speaking Phonograph Co. so as
to prevent loss to the stockholders and

1o facilitate the resumption of develop-
ment work when time permitted.

In the meantime, while Edison was
busy with the electric lighting problem,
word came that the United States
Patent Office had disallowed his 1878
phonograph patent application—identi-
cal with the British patent which had
been promptly granted him covering
numerous important improvements—for

simple and crude affair and the repro- —1%he then novel reason that the English

duction was generally poor. Yet con-
trary to the telephone, the phonograph
was a commercial success from the first,
paying its own way handsomely for the
first few years. However, it was in-
evitable that people would tire of the
novelty of hearing the human voice re-
produced and it eventually became
evident that there would have to be a
further technical development of the
instrument if it was to continue to be
profitable. Edison had intended to do
this from the first but now had his
time committed to other projects of
more immediate importance. So just as
the telephone began to show promise of
eventually becoming a paying proposi-
tion the phonograph had worn out its
initial welcome and had no place to go.

Criticism has often been leveled at
Edison for his failure to develop the
phonograph during the decade from
1877 to 1887. The particular reason was
that during these years Edison was very
busy with the electric light. He felt
that it was more important to perfect
the means for the factory production of
his incandescant lamp and to create
community-wide electric power and
distribution systems essential for their
use, such as the one he was about to
install in New York City. Who today
would quarrel with his decision as to
the relative importance of the two? For
a period of five years beginning No-
fmw 1878, Edison's services were

placed under exclusive contract to the
Edison Electric Light Co. When it be-
came apparent that the demonstration
phase of the phonograph was about
over, Edison bought the assets of the

patent covering the same claims con-
stituted prior publication. However, be-
fore this time other devices had often
been covered by identical patents issued
by both these and other countries—
many of Edison’s inventions both before
and after were so covered. The decision
was appealed, but the patent examiners
were adamant, holding that Edison’s in-
terests were adequately protected under
the international agreements covering
patents and copyrights. Edison always
felt that this decision was most unfair.
Perhaps the Edison attorneys protested
too much, for on other occasions por-
tions of other patent claims had to be
abandoned by Edison because the ex-
aminers held that the subject had been
—alfeady covered broadly by his 1878
patent (British).* On the other hand,
learned judges of the American courts
sitting in trials of certain important
phonograph patent cases failed utterly
to deal objectively with this British

1In the Edison file of patents in the Edison
Library, Edison National Historic Site, West
Orange, N.J., there is a marginal note pointing
to No. 259,896 U, S. Pat. which reveals the
Edison viewpoint as follows:

“Note, the broad licati on duplicati
filed Jan. 5, 1888, was abandoned. Edison’s
English patent No. 1644 of 1878 was acknowl-
edged as covering a ‘part’ of the invention.
The application was abandoned apparently un-
der the doctrine of Fuller v. Eagle Co., since
the specification was the same as patent No.
484,582,

“It is difficult to see now why this was done
since patent 484,582 covers the specific vacuum
process, and the broad application was compre-
hensive enough to include graphite, and silver
salts and gold leaf chemically reduced. Possibly
the doctrine of double patenting was not clearly
understood.’’
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patent, one even betraying his emeo-
tional prejudice in his opinion.*®

One of the great mysteries of the his-
tory of the companion industries, the
telephone and the phonograph, is that
with a collaborative beginning and
cordial relationships between the prin-
cipals such a schism should have de-
veloped between them. The common
sponsors have already been noted. That
the Edison and Bell family relation-
ships were initially cordial is indicated
by a letter in the vault of the Edison
National Historic Site from Mrs. Alex-
ander Graham Bell to Thomas A. Edi-
son congratulating him upon the inven-
tion of the phonograph.

There is another such congratulatory
letter from Gardiner Hubbard, Bell’s
father-in-law and chief backer, who
was one of the original stockholders of
the Edison Speaking Phonograph Co.
On the other hand, Edison’s vital car-
bon transmitter patent had been re-
cently delivered to the up-and-coming
telephone rivals of the Bell Telephone
Co.—Western Union. This was nothing
new, for Edison had sold many tele-
graphic patents to Western Union in
prior years. It may be that Bell thought
that Edison should have desisted from
continuing his work with the telephone,
or that he should have discontinued his

3 American Graphophone Co. v. Leeds et al,,
June 18, 1898, a decision was handed down in a
key case involving the Bell-Tainter patents in
which the Edison British patent of 1878 was
cited by the defense as evidence that the work
of the Bells and Tainter had been anticipated by
Edison, although Edison was not a party in the
case, Many precedents damaging to Edison were
established by such court decisions in which the
Edison interests were not represented. In this
case the presiding Judge said,

“A recording cylinder for a graphophone, con-

sisting of a blank made of a pliable substance,

covered with tin or metal foil, on which
indentations are made by a rigid indenting
point, is not an anticipation of a cylinder of

a waxy substance from which the metal foil
is omitted,.and upon which an engraved record
is made.”

“When a patentee has made an actual living in-
vention, which the public are able to use, the
court is not called upon to struggle to decipher
an antici in the unfinished work and the
surmises of earlier students of the same sub-
j&t"

association with Western Union when it
became evident that this company was
going to set up competition to the Bell
interests. Perhaps these considerations
may have influenced Bell to see what
he could do with the phonograph, inas-
much as Edison was not doing anything
with it at the time.

It was at this crucial point that a de-
cision made some years before by
Emperor Napoleon III, of France, was
to play a decisive role in the molding
of the future of the phonograph. While
a reigning monarch, the Emperor had

- created an award for scientific achieve-

ment in honor of the distinguished
French scientist, Andre Volta. In 1880,
a committee of the French Academy of
Science granted this award to Alex-
ander Graham Bell in recognition of
his invention of the telephone. With the
twenty-thousand dollars which he re-
ceived as the monetary part of the
award, Bell organized the Volta Lab-
oratory Association for the purpose of
engaging in electrical and acoustical re~
search and opened a research labora-
tory in Washington, District of Colum-
bia, the following year. To assist him
in his work he brought from England
his brother Chichester and Prof.
Charles Sumner Tainter, the three
henceforth were known as the Volta
Laboratory Associates.

It must be emphasized that up to this
time Bell had not received a cent of
profit from the telephone. So the be-
nevolence of a former Emperor of
France was posthumously to exert a
most powerful influence on the future
methods and form of the phonograph.
Moreover, the results of this series of
events was to profoundly affect what
Edison was able to do with the instru-
ment subsequently.

The greatest need of the Bell Tele-
phone enterprise at the time Bell es-
tablished the Volta Laboratory Associa-
tion was a successful telephone trans-
mitter. The patent rights to the Edison
carbon button transmitter had been de-
livered by Jay Gould to the rival West-
ern Union interests which were opening
telephone exchanges in many cities. For
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a short time the attention of the Volta
associates was directed towards that
end. Among other devices, Alexander
Bell with Charles Tainter invented a
photophone transmitter which pro-
duced a voice-modulated current by
means of a light-sensitive selenium cell
activated by a variable beam of light
reflected from a small mirror attached
to the speaker diaphragm. However, the
associates failed to develop this or
other devices into practical commercial
instruments—all were manifestly too
costly or complex to compete with the
simple, inexpensive carbon button
transmitter of Edison. There were a
total of eleven patents on telephonic
devices issued to the Bells and Tainter
in 1880 and 1881. There were no patents
issued to any of the three during the
next four years and no telephone pat-
ents were ever again issued to any of
the associates. On the other hand, Edi-
son was granted no less than twenty-
five patents on telephonic improvements
subsequent to 1880, most of which re-
ceived commercial application.

The laboratory notebooks of Charles
Sumner Tainter, given in later years by
his widow to the Smithsonian Institu-

ion, reveal that very early in the work
/:f the associates their attention became
diverted almost exclusively to the pho-
nograph. Rather significantly, Taint-
er’s first recorded notes are upon ex-
periments with the phonograph, rather
than the telephone. Moreover, the lab-
oratory notes and the various disc and
cylinder experimental devices show
very clearly that the associates began
with the information and sketches con-
ed in Edison's British patent of

;878, covering some sixty-seven tech-

nical drawings embodying many im-
provements, but which had not been
carried to any practical stage by Edison,
for reasons already given. The im-
portance of Edison’s British patent war-
rants reproduction in its entirety. (See
Fig. 3-1.)

From the notes of Tainter and other
evidence in the Smithsonian Institution,
it appears that it was Tainter who was
largely responsible for the change of

direction of the research of the asso-
ciates. If the circumstances surrounding
the founding of the Volta Laboratory
Association may fairly be described as
dramatic, the steps taken by the as-
sociates to protect the results of their
phonographic researches may be char-
acterized only as fantastic. On Febru-
ary 28, 1880, Alexander Bell and
Sumner Tainter deposited a sealed en-
velope with the Smithsonian Institution
containing hand-written copies of notes

0On their first phonographic experiments

and a statement of conclusions, with
what appears to be a declaration of
intention to invent, similar to a caveat.
More than a year later, October 20, 1881,
there was deposited with the Smith-
sonian Institution a sealed wooden box,
containing two Washington newspapers
of a day or two previous; a roll of
about forty-seven pages of notes and
sketches traced and copied from the
laboratory notebook of Tainter; an
eight-page statement by Tainter and
Chichester A. Bell describing their in-
vention of a method of reproducing
sound from a phonogram record by
means of a jet of compressed air; and a
device which later was to be described
as the first “Graphophone.”

The reason we know these things is
that in 1937 the box was opened at the
request of an official of the Dictaphone
Corporation, presumably with the ac-
quiescence of Mrs, Tainter, who made
a gift to the Institution of the original
notebooks of Mr. Tainter. Attached to
the base of the instrument contained in
the box was a yellowed card affixed
with sealing wax, with the following
typed statement:

“The following words and sounds are
recorded upon the cylinder of this
graphophone: —

‘G-r-r-G-r-r- There are more
things in heaven and earth Horatio,
than are dreamed of in our phi-
losophy-G-r-r-I am a graphophone
and my mother was a phonograph.-’

Speaking mouthpiece and length of
tube. Deposited Oct. 20, 1881.”



N. A. PHONOGRAPH CO. AND BELL-TAINTER GRAPHOPHONE 28(A)

A.D. 1878, 24th Arr1z. N° 1644,

Recording and Reproducing Sounds.

LETTERS PATENT to Thomas Alva Edison, of Menlo Park, in the State of New
Jersey, United States of America, for the Invention of “ IMPROVEMENTS IN
MEANS FOR RECORDING SOUNDS, AND IN REPRODUCING SUCH SOUNDS FROM
8UCH RECORD.”

Sealed the Gth August 1878, sud dated the 24th April 1878.

PROVISIONAL SPECIFICATION left by the said Thomas Alva Edison at the
Office of the Commissioners of Patents on the 24th April 1878.

TroMAS ALVA EDi1son, of Menlo Park, in the State of New Jersey, United
States of America. “ IMPROVEMENTS IN MEJANS FOR RECORDING SoUNDS, AND IN
5 REPRODUCING SUCH SouxDs FROM SUCH HECORD.”

Ay present improvements are for more fully developing and perfecting the device
heretotore invented by e, and known as the “ phonograph.”

Ry extensive experiment and research I have been enabled to obtain very perfect
articulation and to produce a record in a convenient form for preservation.

70  The sound vibratious are made to move o point that by preference is a diamond
or other very hard substance and of a peculiar shape. The sound vibrations in
the wtmosphere nct upon a diaphragm or otber bedy capable of motion, and the
sere moves the indenting point, and acts as 8 phonograph. The indented material
is properly designated a phonogram, and it is preferably metallic. Sowetimes tin-

15 foil is used upon a grooved surface; sometimes a thin sheet or leaf of metal is
placet upon a piece of paper baving a surface of paratin or similar material.

Sometimes the metallic surface is copper, and where a matrix has been made of
steel or iron by electrotype deposit, or otherwise, upon the paonogram it may ba
Lardeaed and used for impressing a sheet or roller of metal, and thereby the original

20 phunograni can be reproduced indetinitely in metal that may be hardened and used
for any reasonable length of time to utter the sentence, or words, or souuds
phonetically.

[Price 10d]

Fig. 3-1. Thomas A. Edison’s British Patent No. 1644, dated April 24, 1878.
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8 A.D. 1878, —N° 164d. gheopisionai.
Edison’s Improvements in Recording and Reproducing Sounds.

The instrument or portion of the instrument that reproduces the sound from the
phonogram I term a “ phonet.”

In order to facilitate production, use, and preservation of the phonograms I
employ a ring or margin of thick paper or pasteboard, caused to adhere to the
foil or sheet by vesinous snbstance ; this is used as a gauge in placing the sheet in &
the instrument or replacing the same in the phonet. I ﬁnget.lmt a disc revolved by
gearing, and a weight or spring, and the movement regulated by a fan or governor,
i8 & convenient device for presenting the surface to be indented to the phonograph,
and the phonogmgb is on an arm that swings towards and from the centre of the
disc, and is guided by grooves or other convenient mechanism. 16

The phonet device takes the place of the phonograph device when the sounds are
to be reproduced.

When the sheet of material is wrapped around a cylinder its edges are passed
down into a slit and held firmly, Either the cylinder may be moved endwise by a
screw, or the phonograph or phonet devices be moved along the cylinder, and where . 1§
the same sound is to be reproduced periodically, as calling out the hours of the day
in a clock, or reproducing the sounds of animals in toys, the phonet is to be brought
to the place of beginning automatically.

The phonographic devices employed by me are preferably a diaphragm of metal,
aguinst which the sound vibrations act. Sections of rubber tube applied to the 20
surface act as dampers to prevent false vibrations ; pieces of felt or similar yielding
material may be used for the same purpose, and a swmall delicate hoop of spring
metal between the diaphragm and the indenting point renders the phonogram more
perfect than it would be if the diaphragm acted upon the point direct. A similar
effect ia produced by & disc upon the arm that carries the point, said disc being so 25
close to the diaphragm that the atmosphere will produce the vibrations.

1t is often advantageous to use a cass between the mouth of the speaker and the
disphragm to gather or hold the sound, and in some instances the head of the
epeaker should be inserted into this case, up through a hole in the bottom. Tbe
mouth-piece is sometimes alotted or perforated, and haa irregular edges to re-inforca 30
the hissing sounds, and sometimes & membrane of rubber or gutta percha is fitted
to the teeth, and forms a bag between the lips and the diaphragm.

The disc upon the arm that carries the point as aforesaid may be acted upon by
a magnet, and the current through a helix from a diaphragm, or the motion of the
arm and points may serve to set up a secondary current through such helix in con- 35
sequence of the motion given by the phonogram to the point. The arm carrying
the point in this latter case should be magnetised.

The phonogram may be produced by the direct action of air concentrated to the
gpob by a funnel terminating with a small hole, the end of the funnel being almost
in contact with the moving surface to be indented. 40

‘When the foil is perforated instead of indented it 2an be rolled np in the form ofa
horn or eylinder, and revolved, and the articulation result from air blown from the
end of a small tube passing through the perforations as they are presented in
succession,

Laverage is sometimes employed between the -diaphragm and the phonogram, 45
either to lessen or increase the motion of the phonographic action in recording, or of
the phooetic action in speaking, and for recording quartette, trio, and other
characters of singing, two, three, four, or more phonographic devices are employed
upon one cylinder or plate, and the sounds will be reproduced by corresponding
phonets; or where singing is conveyed through tubes to one diaphragm the phono- 50
graphic record will be the corabined tones, and the reproduction by the phonet will
be complete and correct. ’

I Gind that an arm at right angles to a diaphragm, with a point resting upon the
phonograrm, will reproduce the tones by the weight and leverage of the arm moving
che diaphragm, 5

The phonogram may be in the form of a disc, a sheet, an endless belt, a cylinder,

» voller, or a belt, or strip, and the marks are to be either in straight lines, spiral,

5

Fig. 3-1. Edison’s British Patent No. 1644 (Cont'd.)
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zig-zag, or in any other convenient form, so long as the apparatus is adapted to
bringing the same into contact with the phonet or speaking part of the apparatus,
and the reproduction of the phonogram: from a matrix or copy in relief of an original
phonogram may be made upon a belt, roller, cylinder, plate, or other convenient
sarface.

For amusement and instruction this phonograph is capable of extended use. For
iastance, a revolving cylinder containing phonograms of the letters of the alphabet
and phonet keys, with corresponding letters on them, can be used in teaching the
alphabet ; and phonogram sentences, speeches, and other matters can be spoken by
the phonet and repeated by the learner without the eyesight being called into use.

For amusement or instruction the phonogram can be of a dog's bark, a rooster’s
¢crow, a bird’s song, a horse’s neigh, a lion's roar, and the like, and the phonogram
can be used in a toy aniwal with a single phonet for the reproduction of the original
sound.

This phonograph or speaking machine applied to » mask produces a semblance of
vitality if the phonogram is made to operate upon moveable lips by levers, and in
the production of such a phonogram a portion of the surface is to be indented by
delicate levers and points, receiving motion from the lips during articulation; thereby
a correct reproduction of the motion of the lips is obtained.

In connection with the phonet it is important to avoid tho sound that usuvally
results from the rubbing action of the phonogram upon the point. I am enabled to
prevent this by an electrio sction between the point aud the phonogram. In this
case the phonogram should be of iron, and the point of steel and the parts magnetised
30 a3 to slightly repel each other ; the point will follow the undulations and reproduce
the sounds by the phonet.

Tt is important tgnt the point used in the phonet correspond in shape to that of
the phonograph, but slightly smaller, so as to follow the bottom of the depressions
withont contact npon the sides.

The diaphragm or other body employed in the phunet to receive motion from the
phonogram is connected with a funnel of paper or other resonant substance that acts
as u sounding board to render the phonet louder and more distinet.

Fig. 3-1. Edison’s British Patent No. 1644 (Cont'd.)
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<+ A.D. 1878.—N" 1644, Horwdtention.
Edisow’s Improvements-in Recording and Reproducing Sounds.

SPECIFICATION in pursuance of the couditions of the Letters Patent filed by
the said Thoinas A.rva Edison in the Great Seal Patent Office on the 22nd
October 1878.

TrOMAS ALva EprsoN, of Menlo Park, in the State of New Jersey, United
States of America. * IMPROVEMENTS IN MEANS FOR RECORDING SOUNDS, AND IN §
REPRODUCING SUCH SOUNDS FROXM SUCH RECORD.”

This Invention consists in means for recording in permanent characters th
sounds made by the human voice in speaking and singing, those made by musical
instruments, birds, animals, or any sound whatever, and in means for reproducing
those sounds at any desired time. 10

The sound vibrations act upon a diaphragm or other body capable of motion
this diaphragm is at the back of a chamber provided with an opening or. mouth-
piece, and to this diapbragm an indenting point is secured. This instrument-I'term
a “phonograph.” The phonograph is adjusted to position with its indenting point
contiguous to a moving surface covered with a "thin sheet of metal foil or.other 13
suitable material, or else the surface with the metal foil is stationary, and the pho-
nograph movable.

The surface upon which the metal foil is secured is by preference grooved
ﬁmﬂy, and this indenting point indents the foil in the Jine of this groove as the

isphragm .is moved back and forth by the sound vibrations;. these indentations 22
are a record of the sound waves, and form the characters for reproducing the sounds.
This indented sheet I term a * phonogram.”
The instrument or portion of the instrument vnat reproduces the sound from the
bonogram I term a “ phonet.” It is similar in construction” to the phonograph,
ing provided with a (ﬂaphmgm and point, but the mouth-piece is by ‘preference £
funnel-shaped to render the sound loud and distinct. The sounds are reproduced by
the phonet being adjusted to place so that the poiot of its diaphragm ia at’the
beginning of the spiral line of indentations, and as the surface containing the
indented foil is moved the diaphragm of the phonet is vibrated by the point passing
from one indentation to the next, hence the diaphragm receives the same mavement 20
from the indentations as when making those indentations, consequently the sounds *
made by the phonet will be the same as those that operated upon the diaphragm
of the pbonographb.

In the Drawing Fig. 1 is a section of the phonograph and sectional elevation of
the mechanism for presenting the surface to be indeuted: and Fig. 2 is a plan of &3
the same.

The phonograph is made of the body portion @, diaphragm b, and indenting
point c. The body portion & has a central cpening forming the mouth-piece into
which the person speaks, or through which opening the sound vibrations pass to act
upon the diapbragm, aad the- -diaphragm is secured at its edges to. the body a, 40
leaving a space between the body snd diaphragm in order that the diapbragm
may vibrate freely. The indenting point should be a diamond or other very hard
substance.

The diaphragm is made of a thin sheet of iron or other material, aiid it is pre-
ferable to place the indenting point upon a delicate spring arm ¢, and to employ a 43
short pisce of rubber tubing e® between the spring and diaphragm ; this rubber acts
as a damper to prevent false vibrations of the diaph

The phonograph is upon a lever arm 4 pivoted at 5 to the vertical stud 6, so that
the phonograph may be raised or lowered vertically, or moved horizontally for a
purpose hereafter explained. 5

It is now to be understood thac if a person speaks with his mouth near the
mouth-piece of the phonngraph the sonnd vibrations will act upon the diaphragm,
and Ylbmfﬁ it, and communicate to the indenting noint a similar movement, and:
that if a piece of metal foil or other material susceptible of being indented is placed

Fig. 3-1. Edison’s British Patent No. 1644 (Cont'd.)
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beneath or behind the indenting point and caused to move regularly, or the indenting
point moved over the material; that said material will be indented and form a
perfect record of the sound vibrations,
I will now describe the means for sustaining the sheet to be indented, and -the
5 mechanism for moving the same :—d is n disk or plate secured to and turning with
the shaft ¢, and hinged to this disk is a ring frame f; this disk d has two spiral
ves 3, 4, in ivssurface. There are pins 2, 2, upon the surface of the disk, and
oles at corresponting places in the. ring frame ; the sheet to be iudented is of a
size and shape to correspond with that of the disk d and frame f, and said sheet
10 bas holes in it corresponding to the position of the pins 2, 2, and these holes form
register marks in placing or replacing the sheet upon the disk d, and after the sheet
is so placed the ring frame f is brought down upon the sheet and holds it firmly in
place. There may be a central opening in the indented sheet of a size slightly
larger than the space occupied by the spiral 3, and the outer edges of the sheet are
15 stiffened by a ring of thick paper or pasteboard caused to adhere by glue or other
adhesive material The-surface of. the disk d is made with two spiral grooves 8
and 4 as aforesaid ; the groove 3 is a guide for a pin that is upon ap armm g on the
phonograph, and the groove 4 is for the indenting point ¢. As the disk and sheet
are revolved the groove 3 causes the indenting point to occupy a position imme-
20 diately over the line of the spiral 4, and the indentations will made upon the
sheet of foil in a line corresponding to that of the spiral 4, shown in Fig. 2. The’
indentations made in the foil are a complete record ofthe sound vibrations-that
acted upon the diaphragm b, and from this indented sheet, which I term a “ phono-
gram,” the sounds are reproduced. The phonograph is carried outwardly by the
25 spiral 3, and in so doing the parts swing upon the .vertical.stud 6. By depressing
the outer end of the léver 4 the plonograph is raised so that it can be.swung aside
from the disk @ to allow of . the ring frame f being thrown back and the indented
sheet or “phonogram ” removed from the disk.
The shaft ¢ is revolved by a weight, or spring, and gearing at A, and the sprin,
30 is wound up by moving the lever k back and forth, which acts upon a ratchet mﬁ
pawl of ordinary construction ; I is a lever provided atits outer ‘end with an inclined
groove, in which is a pin on the lever m, and the other end of this lever m is con-
nected with the coupler m! by moving the lever 7 one way or the-other, the shaft ¢
will be ted to or discc ted: from the gearing h, and bence the disk d
35 stopped or started at pleasure without interfering with the motor.
As it is necessary tgat the shaft e should be revolved with uniformity I provide
& governor at n to prevent the apparatus revolving too rapidly; and:this may be
made as in Figs. 1, 3, & 4, in which there are metal blocks o at the ends of spring
arms from a cross head on a shaft that is driven by the gearing A, said blocks
40 swinging radially and acting against the interior of a stationary cylinder p if the
speed becomes too great, thereby checking the’ speed by the friction of the blocks
against the cylinder. These spring arms may be secured at one end to a prismatic
block ns shown in Fig. 5. It is preferable to cover the surface of the blocks o next
the cylinder p with felt or similar material that will slide upon the interior
45 surface of the cylinder p, but produce more or less friction, according to the centri-
tugal action.
The guide spirai 3 may be dispensed with, and either of the devices shown in
Figs. 6,7, 8, or 9, 0ade use of,
In Figs. 6 and 7 the shaft e projects above the surface of the disk d, and there
50 is a tooth upon the shaft contiguous to a rack bar extending from the phonograph,
hence each revolution of the shaft, the rack bar, and phonograph will be moved the
apace of one tooth, consequently the lines of indentations will be parallel and con-
centric to the shaft ¢, excepting at the places when the tooth acts to move tha
rack bar and phonograph outward or iuward. In this case the spiral grooves are
cut to correspond to the teed.
In Fig. 8 a worm upon the shaft ¢ acts upon a worm piniou to revolve the-shaft &,
and the worm at the other end of this shatt ¢® acts upon testh around the base of

n
o
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the lover 4 on the stud 6. By this device the phonograph will be moved outward
gradually, and the line of indentations will be in'a spiral corresponding to the
continuous spiral groove in the plate d. .

In Fig. 9 the shaft ¢ is made with a fusee at p!, and one end of a swinging arm
connected to the phonograph takes against the same. The epirals of the fusee §
gradually move outward the phonograph, as the disk and shaft are revolved, and
the line of indentations will be spirally the same as that foade by the, spiral 3.

In Fig. 10 the shaft ¢ is provided with a screw pinion meshing with teeth upon
& cam wheel 7. This gives the sume movement to the phonograph as tbe spiral
groove 3. 10

In Fig. 11 the guide groove 3 for the arm and pin g is upon a disk d' upon the
sbaft ¢, but the groove 3 occupies the same relative position upon the disk d! as
the groove 4 upon the disk d, so that the phonograph is moved outwardly by the
gronve of the disk d', swinging both the arms g and 4 upon the vertical pivot 6.

Instead of the sheet of metal foil being upon the cisk d it may be wrapped-upon 16
a cylinder g, as in Fig. 12. In this case the cylinder is upon a shaft ¢ revolved b
the geuring at A, and upon said shaft there is a right and left hand screw at k',
and there is a corresponding double spiral groove in the surface of the cylinder g.
The phonograph is secured to s aliding shaft !, and eaid shaft.is moved endwise
back and forth by the screw k* acting upon an arm m? that is secured to the said 20
shaft I, As the phoriograph is moved in one direction! the line of indentations is
made spirally in the foil on the cylinder ¢, and when the arm m* reaches the eud
of the screw it will be moved in the other direction by the veverse screw thread,
and the phonograph will make a second spiral line of indentations that will cross
the first spiral line, This feature is especially available for a phonet where the 25
surface of the cylinder g is formed of an electrotype or other copy of the phonogram,
go t:bn; the words or sounds may be reproduced sutomatically and at jntervals if

esired.

1t is preferable to make uso of » thin metal piaie n*, see Figy. 15 und 14, pivoted
at one end and Gtting within a longitudinal groove in the surface of the cylinder ¢ 30
for securing the edges of the metal foil and bolding it securely upon said cylinder.
The top of this plate n® is flush with the sarface of the cylinder, and"grooved to
correspond with the groves in the cylinder, 8o as not to interfere with the indenting
point. A wire may replace this device, such wire being sccured by arms at each
end of the cylinder, and raised and lowered in and out of the groove ty a cam or- 35
otherwise. I find that an interruption of one-eighth of an inch space where there
is no recording is not detected by the ear. 7

The apparatus shown in Figs. 13 and 14 is similar to that shown in Fig. 12,
except that the phonograph is stationary and the cylinder moves horizontally, and
the shaft ¢! is only provided with a screw thread in one direction, hence the 40
eylinder will have to be moved back by hand to bring it to place if desired to
reproduce the sounds from the phonogram, or to position the phonograph if a new
sheet of foil is to be indented after the tirst one has been removed. This is readily
accomplished by raising the arm o' and its tooth from the serew A%, which leaves
the shatt &' and cylivder fres to be moved back and forth. )

In Fig. 15 the phovugraph is fitted to move horizontally instead of the cylinderg,
as in Fig. 12, but the shalt ¢! is provided with a serew thread in one direction only,
hence the plionograph has to Le positioned by hand after the arm o' has been raised
from the screw &',

In Figs. 12 and 15 the phonograph can swing upon the shaft ' to raise the 50
indenting point from the cylinder ¢, and allow for the removal or insertion of a
shect of [nil, and there is a stop at 8 for adjusting the position of the phonograph
when brought down to indent the tnil

In Figs. 13 and 1+ the phonograph is upon an arm pivoted at 9, so that it can
be swung horizontally away from the eyiinder g for the. purpose aforesaid, and the 586
adjustable stop 8 is also provided. .

Thus tar I have tescribed the * phonograph™ or instrument upon which the
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sound vibrations act, and which instrumeut acts to indent the sheet of foil and
produce the “ phonogrum ” or record of such sound vibrations.

Mechanism has also been described for presenting the sheet of foil to be indented
by the phonograph.

8 I will now describe how the sounds are reproduced from the phonogram.

If it is desired to reproduce the sounds from the phonogram in the same instru-
ment in which the phonogram was produced it is only necessary that the indenting
point ¢ be made to traverse the line of indentations in the phonogram, and that a
funnel-shaped mouth-piece, shown by dotted lines in Fig. 1, be added to the phuno-

16 graph to aid in increasing the loudness and distinctness of the sound. The instru-
ment in this form I term a “ phonet.”

In the instrument shown in Figs. 1, 2, 6,7, 8, 9, 10, 11, 13, 14, and 15, the
phonet requires to be- positioned by hand, as before explained, in order that ihe
point ¢ tnay be placed at the beginning of the spiral line of indentalions. As

15 the point ¢ passes from one indentation to the next, either by the foil. being
moved beneath said point, as in Figs. 1, 2, 6,7, 8,9, 10, 11, 13, and 14, or by the
point moving over the foil, as in Figs. 12 and 15, the diaphragm b receives a frove-
ment corresponding to the depth of the indentations, and corresponding also with
the same movement it received from the sound vibrations when making those

90 indentations, hence air waves will be produced by the tnovement of the diaphragin
that will make sounds by passing through the mouth-piece of the phonet that
will be exactly the same as the soundsa that acted npon the diaphragin of the
phonngraph.

The material-npon which the record is mnde may be of metal foil, such as tin,

25 iron, copper, lead, zine, cadmium, or a foil made of composition of metals.

Paper or other materials may be used, the same being coated with parafine or
other hydrocarbons, waxes, gums, or lacs, and the sheet so prepared may itself be
indented, or the material, say puper, may be made to pass throngh a bath of hot
parafine and thence between scrapers. Thin metal foil is now —placed on the

80 material, and the sheet passed through rollers, which give it a beautiful srooth
surface. The indentation can: now be made in the foil, and the parafine or similar
material, and the indenting point, does not-become clogged with the parafins in
consequence of the intervening foil.

If the copper foil, or tin foil with copper surface is used, and a matrix of ivon or

35 steel made by electrotype de?osit or otherwise upon the phonogram, such 'maéerix
may be hardened and used for impressing a sheet or roller of metal as hereafter
mentioned; thereby the original phonogram can be reproduced indefinitely in
metal that may be hardened and used for any reasonable length of time to utter
the sentence or words or sounds phonetically.

40 I will now briefly describe some modifications in the construction and operation
of ‘the phonograph and phonet. ,

In Fig. 16-the indenting point ¢ is upon a spring arm ¢* as in Figs. 1 and 2, but
there are short sections of rubber tube ¢3 at each side of the diaphragm b to dampen
the diaphiagm and prevent false vibrations.

45 In Fig. 17, the rubber of the diaphragm acts against the outer end -of Lhe
arm ¢ to incrense the leverage and lessen the depth of indentations in the
foil and allow of the record being made in less yielding material® than tin
foil.

Fig. 18 shows a modification of the last-mentioned device, the pressure being

50 applied to the arm ¢* between the indenting point and the support for the arm so
as to incrense the depth of the indentations.

Fig. 19 shows the arm e*.made as a lever with a spring.

Fig. 20 shows the indenting point upon the center of a apring bar that is firmly
held at each end; the bar is connected at its center to the dispbragm b by a striny

35 or otherwise.

Fig. 21 represents the diaphragm b as of concave form instead-of* fiat.

Fig 22 shows the indenting point upon a spring secured to the diaphragm,
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Fig. 23 shows a disk upon the spring ¢? of the indenting point; this disk is
placed quite close to the diaphragm and is moved by the air as the diaphragm is
vibrated, the disk being so close to the diaphragm that the two will vibrate
u;gether, as air cannot pass between or escape as rapidly as the vibrutions take

ace. 5
P Fig. 24 shows the diaplragm vibrated by electro-maguetism ; in this case the
diaphragm is to be of iron, and the power of the electro-magnet will be varied by a
rise and fall of electric current passing through the helix of the electro-magnet ; this
rise and fall of electric tension is to be produced by the action of sound upon a
diaphragm and connections in an electric circuit. 1¢

Fig. 25. shows the method of vibrating the indenting spring and point by the
direct action of an electro-magnet without the use of a diaphragm, the electrio
tension in the helix being varied by sound vibrations upon a diaghragm.

Fiz. 26 shows the spring arm e* connected to one end of a dpermanent magnet so
a3 to highly magnetize the reproducing point; the foil should be of iron. When 13
the point passes an indentation there will be less attraction than when passing no
indentation ; this will give good articulation free from the scraping noise of the
point on the foil, for in this case it does not touch the foil, but is worked by
qm}gnetic attraction

ig. 27 represents two instruments in connection with the eylinder ¢; in this case 2¢
the phonet and the phonograph are separate. The phonograph records in the usual
macner, but the phonet has its diaphragm set in motion by the rise and fall of the
lever ¢! This reduces the scraping noise of the foil and acts by leverage, and a
slight tension to move the diaphragm as the phonogram is moved beneath the
point ¢

Fig. 28 shows an arrangement whereby four persons may speak simultaneousiy
und have records made in separate parallel lines upon one cylinder, and the phono-
gram will reproduce the sonnds the same as though it contained the record of ‘but
vne voice.

Fig. 29 shows a single phonograph adapted to receive the voices of three persons 30
as in singing; the sounds made by the three voices are conveyed through flexible
or other tubes to the diaphragm, and will be recorded in a single line of inden-
tatiors, but when reproduced by the phonet the sounds uttered wilt correspond to
the thiree voices.

In Rig. 30, the foil is sustained upon a hollow cylinder with a funnel-shaped end. 33
"Mlie record is made upou the foil in the usual manner by the phonograpb, excepting
that holes are made entirely through the foil. A nozzle with a small opening is
placed so that it will always be upposite the line of perforations as the cylinder is
revolved. This nozzle is connected to a source of compressed air or other fluid, and
every time a perforation comes opposite the nozzle, a.puff of air passes.into the 40
cylinder and a sound is produced upon the principle of the ‘siren. The nozzle may
})e placed on a spring to keep the end of the nozzle in contact with the line of per-
orations.

Fig. 31 shows the pnonograpb as made with a large chamb.. between the
diaphvagm and the mouth-piece ; this is especially nseful in collecting sound wlen 43
the person speaking or the sound to be recorded is made several feet from the
instrument.

Fig: 32 shows a device whereby-the indenting point may be dispensed with in
the phonograph. The funnel forming the phonograph is made with a diaphragm
at the larger end or mouth-piece, and a very small hole at the pointed end adjacent 50
to the foil on the cylinder g ; this foil should be very thin so that the indentations
will he-made by the direct action of the air waves as concentrated by the funnel
wu.lgnnt the interposition of the indenting point.

Fig. 33 sbows a phonet in which the phonogram or sound record has beeu made
upon an endleas belt ; this is 4 convenient arrangement for toys, as the same may 53
be made to imitate the bark of a dog or other noise made by an animal; and this

®
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belt may be of steel or other hard material that allows the-same to be used for a
long period of time.
ig. 34 is a perspective view showing a double phonet, there being a spiral line
of indentations on each side of the revolving disk d, one phonet cowning into action
$ 2as the other finishes ; in this case the spirals should be in opposite directions, so
that-the disk continuing to revolve in the same direction moves one phonet from
the center outwards, and then the other phonet is connected and moved back
towards the center ; this may be used as a toy.

Fig. 35 represents a phonet in which tiie phonogram containing a sentence,

10 sf)eedx. words, or other sound Tecord is upon a belt or strip wound upon a reel;
this belt is- drawn along-gradually and wound upon the second roller by any
suitable mechanism, and . as. the phonogram is thus moved it actuates the
phopet-.¢, :b.

Fig.36.shows a phonograph.or phonst similar to that shewn in Kjig. 12, the

13 cylindér ¢ isrevolved; but remains in one. positson, and . the .phonograph or phenet
is movable back and forth over the cylinder.. In this instance the arm m? is
extended beyond the screw X', and passes beueath the inclined spring guide m,
when the screw is carrying the.arm and phonograph towards the right; as the
arm m*passes from beneath the end of the guide #*:it is no longer held to the

20 screw,-dnd the arm m? and-phonet are-lifteg“ by the’ guide m? as the springs m®
draws the shaft, phonograph, and arm, aloug to the place of beginning, at which
place the arm m? drops off* the end of the inclined guide m? into the. thread of the
;(;ftew. and as this revolves it carriés the arm along beneath the guide m® as

ore.

25  Fig: 87 represents the phonugraph or phonet upon a pivoted arm, so that it may
swing acroes or at right angles to the line of movement of the intended material or
phonogram. In this case the line of indentations way be lengthwise of the belt, or
across the-same in the arc uf a circle.

Fig. 38 shows a phonograph similar to that sbown in Fig. 31, exceps that the

80 sound chamber is of a different shape..

Fig. 39 shows a wouth-piece with an orifice of soft rubber to fit the mouth or the
lips of the person spesking, so that all sound waves will be confined to the chamber
and diaphragin.

Fig.: 40 shows the. mouth-piece of the pbonograph made with cross slots with

85 irregular edges.

ig: 41 shows the mouth-piece as perforated with numerots holes.

Fig. 42 shows but one opening in the mouth-piece ; the edges of thisare irregular.
These irregular edges reinforce thé Lissing souuds and cause a more perfect phono-
gram to be produced.

40  Fig 43 represents a mouth-piece of mica with a central opening protected at its
edges:byra wodden ring.

In Fig. 44, the diaphragm b is of wire gauze with a oncking of paper connected
to it by any suitable cement, and there is a ring of stiff paper at the edges of the
gauze disk to strengthen it.

43 Fig. 43 repmesents a dizphragm b of parthmenc or similac moterial stretched
tightly witbin the frame b* by cords and screws. The cords may be of different
lengths and tension, and respond to and reinforce cerwain sounds.

F i%. 46 shows a mouth-piece for the phouet made in imitation of the human
mouth.

80  Fig. 47 represents the body portion of the phonograph or phonet made triangular,
and the diaphragm is of corresponding shape.

Fig. 48 represents three cylinders, each provided with a phonograph or phonet;
this is-tseful in recording and reproducing thres-part singing or music.

Fig. 49 represents a phonet made as a tube, with daring or trumpet-shaped ends,

83 and with two diaphragms 15, 16, placed crosswise of the tube so as to form an air
chamber. There is a third diaphragmn b, which is vibrated by the movement of the
reproducing point ¢, and said diaphragm gives motion to the air in tha chamber,
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ond vibrates the diaphragms 15, 16, which Jatter produce air waves, and the sounds
issuing from the two trumpet-shaped ends will blend and increase the volume of
sound.

Fig. 50 represents a device whereby deep indentations are made in the metal foil,
Two diaphragms are employed, the first (5% is vibrated by the sound vibrations, $
and controls a valve b7 in a tube connected with a source of compressed air or other
fluid ; this valve b7 allows more or less air to pass to the diaphragm b, according to
the vibration of the diaphragm b3 hence the diaphragm b will vibrate in harmony
with the diaphragm 5%, but it will be acted upon by greater force, and consequently
the indentations will be deeper in the foil tban if the diaphragm b was acted upon 1
simply by the sound vibrations of the voice.

igs. 51 and 52 represent a device that may be used with a phonet to increase
the loudness of the sounds reproduced. The sound vibrations from the phonet are
conducted by a tube shown by dotted lines in Fig. 51, to the diaphragm b* that
controls a valve b7 in a tube connected with a reservoir of air or other fluid under 13
pressure, and the air as it escapes by the valve passes into the trumpet-shaped end
of the tube, and produces sounds that are very loud and clear, and are a repro-
duction of the sounds resulting from the use of one of the phonets before described.

This same apparatus may be nsed to reproduce with louder utterances a person’s
voice, the the sound from the voice being used to vibrate the disphragm J* and 2
thereby regulate the air waves escaping from the valve b7 into the trumpet

Fig. 53 shows the speaker’s head within a box or case ; in this instance nearly all
the sound vibrations act upon the disphragm.

Figs. 54 and 55 illustrate how the movements of the lips in speaking may be
recorded and reproduced. In this instance, a lever applied to the diaphragm carries 25
the indenting point ¢, Fig. 55, and the end of this lever is placed in the mouth of
the speaker, and the movement of the lips regulates the indentations in the foil.

A similar apparatus shown in Fig. 54 within a case is connected to the movable
lips of a mask, so that these lips open and close as in articulation, at the same time
that the sound vibrations are given by the phonogram to the phonet. 8

Fig. 56 represents a toy phonet in which the phonogram strip 35 is secured ab
one end to a cylinder upon which it is wound. By pulling opon the strip it is
unwound, and a rubber cord 37 is wound upon the shaft of the cylinder. When
the hand is removed from the indented strip, the rubber cord rotates the shaft and
‘winds up the phonogram upon the cylinder, and the sounds are reproduced in the 35
phonet by the phonogram acting upon a pointand diaphregm @. The movement of
the shaft is regulated by the fan, worm, and pinion 38.

Ia Fig. 57, the cylinder for moving the phonogram strip is shown as provided
with pins that enter boles in the edges of the strip ; this causes the strip to be fed
along very regular, 40

In Fig. 58, the cylinder with pins is shown as made with heads to act as guides
for the strip.

Fig. 59 sbows a re-indenting device for amplifying or increasing the size of the
indentations. There are two rollers, one of w%ich a* travels faster tban the other
o and there is a lever 40 pivoted at 41, and provided with a point ¢ for each 4!
cylinder. One point follows the indentations in the cylinder @? and the other rests
upon af, and as this travels the fastest, the indentations made therein will be longer
and also deeper by the point being at the outer end of the lever.

1n Fig. 60, one roller 42 of the pair is made of bardened metal with the sonnd
record in relief. This is obtained by electrotype or other process from an iron foil 5C
or other metal phonogram, and this roller is used to indent strips or sheets of foil
or rollers to produce copies that can be used with the phonet.

Fig. 61 represents a roller 42 of hardened metal with the record in relief, and
aranged 30 as to knurl or indent the phonogram in a roller 43 of soit metal that is
to be pressed against the roller 42 by a serew or other suitable means. 58

The cylinder Laving a spiral groove in its surface may be made-by placing the
mould shown in Fig. 62 around a cylinder or shaft, and filling the space between
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the cylinder and mold with plaster of Paris or other suitable material. The mold is
of metal with a screw ov spiral rib projecting therefrom, and it is made in two parts
and: hinged so that it can easily be removed when the plaster of Paris is dry.

For amusement or instruction, the phounograph is capable of extended use; for
instance, a revolving cylinder, see Fig. 63, containing rows of indentations repre-
senting the letters of the alphabet, and provided with keys containing corresponiling
letters, can be used in teaching the alpbabet, and sentences, speeches, and other
matter can be spoken by the phonet, autf repeated by the learner without the eyo-
sight being called into use,

Clocks may be provided with phonogram cylinders or wheels to call off the hours,
to give alarms, &c.

he phonogram may be upon a strip, shees, belt, or roller, sund it can be of a
dog's bark, a rooster’s crow, a bird's song, & horse’s neigh, and these can be nsed in
toy animals with a simple phonet for reproducing the sound.

To copying pbonograms,.or making duplicates, an originul phonogram may
receive a deposit of copper - or ‘iron in a plating bath; and, if of iron, may be car-
bonized to convert it into steel and hardened, and then the saine should bs backed
up with type metal, and used for iinpressing strips or pieces of metal

A bed of gutta perchs, or similar material, may be used to sustain the shect
metal while being pressed. Numerous copies of the original phonogram can thus be
reprodoced.

I:A. plaster cast can be used for producing & cupy by p: -sure.

The governor to regulate the speed of the instrument may be made of a pen-
dulum weight 61, see Fig. 64, hung at the lower end of a rod that is provided
with & noiversal joint at 62, and the npper end of the rod is moved around by a
crank 63 that is revolved by the train of gearing. As the aspeed increases the
weight will describe a circle of larger diameter, and thereby increase the
resistance. ) .

The universal joint may be displaced by a spring wire, Fig. 65, that aliows of
the movement.

A magnet 64 vpon the crank arm 63, Fig:-65, may be used to rcvolvs the pen-
dulum by attracting an armature at the upper end of the pendulum rod, and
thereby avoid the friction resulting from the contact of the surfaces of the pendulum
rod with the crank.

In Fig. 67 the dinphman b is represented as connected to a pair ot delicate
piston valves within a tube 68" that has three ports; one; 69, is. connected to a
reservoir of compressed air, the others, 70 and 7),’are connected to a chamber 72
nt opposite sides -of a diaphragm, so as to vibrate the sawe in harmony with the
diaphragm b, but there will be greater aruplitude given to the sare by the pressure
of the air, and by a connection to the phonet diaphragm b? the sound produced will
be greatly increased.

What I claim as my Inveation is,—

First. The combination with-the disphragin and point of a flat receiving surface
and means for revolving the receiving surface, and causing the point to follow
a volute or spiral line, substantially as represented in Figs 1, 2, §,7,38,9, 10,
and 34,

Second. The combination with the rovolving plate phonogr:(})h or phonet of a
propelling weight or spring and a governor to regulate the speed, aud ensure uni-
formity of movemeat, substantially as set forth.

Third. A revolving disk provided with a clamping frame to secure the foil or
other material in combination with the swinging arm, diaphragm, and point, sub-
stantially aa specified.

Fouarth. In a phonograph or phonet, a spring introduced between the diaphragm
and the point, substantiaily as set forth and shown in Figs 16, 17, 18, 19, 22,
and 26.

Fifth, In a phonograph or pbost a rubber spring, or similar device, to dampen
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the vibration of the diaphragm, and prevent false vibrations, as set forth and shown
in Figs. 16 and 21.

Sixth. The combination with the diaphragm in a phonograph or phonet apparatus
of a lever to modify the relative action of the diaphragm and point, substantially
a8 described, and shown in Figs. 17, 18, 27. 5

Seventh. The combination with the diaphragm and point of a permanent or electro-
magnet, substantially as described, and represented in Figs. 24, 23, 26.

Eighth. The method of recording and reproducing two or more sounds or speeches
simultaneously, substantially as described, and as illustrated by Figs. 28, 29, ;
and 48. ¥

Ninth. A phonet composed of a perforated sirene and a jet tube, snbstantially as
described, and represented in Fig. 30.

Tenth. The mechapism for producing a phonogram, and employing the same in a
phonet, substantially as described, and illustrated in Figs. 32, 33, 33, 36, and 37.

Eleventh. The combination with the phonograph, diaphragm, and point of & 1
sound chamber, substantially as deseribed, and illustrzted in Figs. 31, 38, 39,
and 53.

Twelfth. The diaphragm and mouth-pieces for speaking phonograph, substantially
as described, and as illustrated in Figs, 41, 42, 43, 44, 45, and 46.

Thirteenth: The combination with a diaphragm and its point of two diaphragms 2(
for the purposes, and substantially as shown in Fig. 49.

Fourteecth, The combination with a diaphragm and valve actuated by sound
vibrations a source of compressed fluid and a trumpet, as in Figs. 51, 52, 0r a
phonograph as in Fig. 50, substantially as set forth.

Fifteenth. The combination of two diaphragms with a valve and a source of 2{
compressed fluid, as represented in Fig. 67, for increasing the volume of the voice
or other sound, as set forth,

Sixteenth. The combination with two or more phonograms of phonet keys for
solecting letters or utterances as deseribed, and illustrated in Fig. 63.

Seventeenth, The means for duplicating or reproducing phonograms from an 3t
original phonogram, substantially as set forth,

Eighteenth. The combination with the phonograph or phonet of the revolving
gransk and pendulum governor, substantially as described, and shown in Figs.

4, 65, 66.

Nineteenth, The combination with the phonograph of a lever moved by the lips, 3
and of a lever and phonet to move the lips of a mask, substantially as described,
and illustrated by Figs. 55 and 54.

Twentieth. The combination with a phonogram of a clock movement or toy and
a phonet for reproducing sounds for clocks or toys, substantially as set forth,

In witness whereof, I, the said Thomas Alva Edison, have hereunto set my 4
hand and seal, this 17tk day of September, A.D, 1878.
THOMAS ALVA EDISON. (rs)
Witnesses,
Caa% H. SyuTH,
76, Chambers St., New York, 4%
BHAROLD SERRELL, 76, Chambers St., New York.

TONDON : Printed by Groror Epwaro Evns and Wririax SroTTIswWoons,
Printers to the Queen's most Excellont Jlajesty.
For Her Dlajesty’s Stationery Offico.

1878,

Fig. 3-1. Edison’s British Patent No. 1644 (Cont'd.)
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Fig. 3-1. Edison’s British Patent No. 1644 (Cont’d.)
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Pg. 3-1. Bdison’s British Patent No. 1644 (Cont'd.)
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Fig. 3-1. Edison’s British Pstent No. 1644 (Cont'd.)
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Fig. 3-1. Edison’s British Patent No. 1644 (Cont’d.)
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Fig. 3-1. Edison’s British Patent No. 1644 (Cont’d.)
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Fig. 3-1. Edison’s British Patent No. 1644 (Cont'd.)
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Fig. 8-1. Edison’s British Patent No. 1644 (Cont'd.)
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Fig. 3-1. Bdisow’s British Patent No. 1644 (Cont'd.)
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STHERE ARE MORE THINGS o beoven wid serth. Horatin, Vian are drosmaed of
fn our philosophies

; Tht pronar from Hamlet was spoket to the original “graphopboue” invented in
| 1554 by Alexander Grabam Bell, Clichoder Bell and Charles Sumner Taiater. 32
| wan recorsied on & wax cylinder; which s sealed i & metal box. For over
[ half a century, that box reposed in o dark vault at the Smithsomian Tnetitution,
| Washington.

1o 1637, in the p of rep tatives of the & , the box was opened
sned the fisst practical sound recording was replayed. Every word was heard phainly
++ . and procisely as it had bern spoken 56 yoars before!

R 1

During the busy years bridgod hy those two events, thousands of Dictaphnne dic- {
tating machines, developed from the original Bell and Tainter Graphophone patest, v |
had gune into service in business offices around the world.

Coming as the finst challenge to sa out-moded system of dictation which had
endured since the daxs of the Grecks and Romans, Dictaphone saved time and
effuct — expedited the flow of work — made executives the masters rather than the H
_alavyn of daily routine,
Today, soutd reconding technique is being developed further in the Dictaphons
Luborataries. While a host of Dictaphune uvers are finding Lterally no Bmit to the |
enpacity awl veratility of Dictaplone io ing the p of war work, Dicte- o |
phosie suand engineers are resdylog imp d voice i hods for the |
Army, the Nuvy and'vital war services. After the war, the Dictaphone method of |
| dietation will more than ever he & “must” for busy mea everywhere,

Diotaphone Corporation, 420 Lexington Avenue, New Yark.

DICTAPHONE
ACOUSTICORD DICTATING EQUIPMENT

ELICTRICORD RECORDING EQUIPMENT J

Fig. 3-2. The original “Graphophone”—almost identical to the
$15.00 Edison tinfoil phonograph, but with wax in the grooves of
the metal cylinder to receive the recording.
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Fig. 3-3. This Edison tin-foil phonograph in the Museum at West Orange, N. J.,
is identical with that illustrated (see Fig. 3-2) in the New York Tribune, March 23,
1878, in connection with the publication of a lecture on “The Phonograph” by
Prof. J. W. S. Arnold. It may be compared with the “Graphophone” deposited by
C. 8. Tainter and Chichester Bell at Smithsonian Institution on October 20, 1881.
(Courtesy of Edison National Historic Site.)

Fig. 3-4. Experimental phonograph (graphophone) with recording in wax-filled
grooves of metal drum. This machine was removed from a box marked as having
been deposited in the Smithsonian Institution, October 20, 1881, by Chichester
Bell and Sumner Tainter. The card on the base reads “G-r-r G-r-r- There are
more things in heaven and on earth Horatio than are dreamed of in our
philosophy-G-r-r-I am a graphophone and my mother was a phonograph.”
(Courtesy of Smithsonian Institution.)
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After the opening of the sealed box
in 1937, in advertisements of the Dic-
taphone Corporation (Fig. 3-2) and in
newspaper stories and publicity it was
claimed that the recorded message on
this first “graphophone” had been per-
fectly reproduced on that occasion. Ex-
amination of the machine fails to indi-
cate how this could have been accom-
plished in view of the condition of the
air jet reproducing mechanism.! Is it
possible that the message was simply
taken from the yellowed card attached
so long ago by sealing wax? Or was
special equipment brought in to play it?
In any case, the instrument and repro-
ductions of it which appeared in adver-
tisements of the Dictaphone Corporation
under the heading “The voice that was
buried for 56 years,” may be identified
easily as the 1878 Edison tin-foil phono-
graph. (See Fig. 3-3.) The only change
which had been made was that instead of
using tin foil, wax had been imbedded
in the grooves of the iron cylinder and
into this wax the voice vibrations had
been incised, rather than indented. No
reproducing mechanism was shown in
the advertisements, nor any mention
made as to the method of reproduction
used on the celebrated occasion of the
opening.

Although this but slightly modified
Edison (Fig. 3-4) instrument had been
deposited in 1881, it was June 27, 1885
before the first applications for patents
were made by the Bells and Tainter.
The reason for the long delay may only
be conjectured. It may be that the as-
sociates at first had decided to wait
until the original Edison patent had
expired, depositing their notes and ex-
perimental apparatus in order to prove
priority of conception in case others
came along later with similar ideas, or
it may have been only that they wished
to forestall a possibly adverse decision
by the patent examiners on the basis
of the Edison British patent of 1878. At
least the delay did apparently serve to
give the examiners an opportunity to
forget the parallel of the Edison United

¢ A tag attached to the machine indicates that
the glass nozzle is missing.

States patent application of 1878 which
had been refused.

Of the five patents applied for by the
Bells and Tainter on June 27, 1885 and
granted May 4, 1886 the only one
(Fig. 3-5) to become important in the
later patent litigations was no. 341,214°
This substituted for the indenting stylus
of the Edison tin-foil phonograph an
incising stylus for recording, and for
the tinfoil recording surface substituted
a wax-coated cardboard cylinder. (See
Figs. 3-6 and 3-7.) The unique contri-
bution of this patent was in clearly de-
fining in the specifications for the first
time the difference between incising and
indenting. Edison had done experi-
mental recording with wax-coated sur-
faces from the earliest days as is at-
tested to by laboratory notes, published
accounts and in his patent specifica-
tions. A recording stylus that would
only indent tin foil under the same
operating conditions would automati-
cally cut a groove of variable depth in
a wax surface, due to the differing
characteristics of the two materials. As
this was as obvious to physicists then
as now, it should not seem strange that
Edison should have then failed to see
anything of patentable value. That
Chichester Bell and Sumner Tainter did
not themselves realize the importance
that their later attorney, the astute
Philip Mauro, would attach to this
matter of semantics, is indicated by the
long delay in filing application when
from Tainter’s notes it may be seen
that they were incising from the begin-
ning. If, as later was maintained in the

$U. S. Patents granted May 4, 1886, applied
for June 27, 1885, as follows: to Alexander G.
Bell, Chichester A. Bell and Charles Sumner
Tainter

No. 341,212—Reproducing sounds from phono-

graph records
\/No. 341,213—Transmitting and reproducing
speech and other sounds by radiant energy
to Chichester A. Bell and Charles S. Tainter
No, 341,214—Recording and reproducing speech
and other sounds
to Charles S, Tainter
No. 341,287—Sounds, recording and reproduc-
ing
No. 341,288—Sound apparatus for recording
and reproducing,
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Fig. 3-5A. The Bell-Tainter patent No. 341,214, patented May 4, 1886, sheet 1.
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(o Model.) 4 8heets—8heet 3.
C. A. BELL & S. TAINTER.

RECORDING AND REPRODUCING SPEECH AND OTHER SOUNDS.
No. 341,214. ed May 4, 1886. -
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Fig. 3-5B. The Bell-Tainter patent No. 341,214, patented May 4, 1886, sheet 2.
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(o Model.) C. A. BELL & S. TAINTER. 4 Bheets—8heet 8.

RECORDING AND REPRODUCING SPEESH AND OTHER SOUNDS.
No. 341,214, Patented May 4, 1886.
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Fig. 3-5C. The Bell-Tainter patent No. 341,214, patented May 4, 1886, sheet 3.
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(No Model,) 4 S8heets—Bheet 4.
C. A. BELL & S. TAINTER.

RECORDING AND REPRODUCING SPEECH AND OTHER SOUNDS.
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Fig. 3-5D. The Bell-Tainter patent No. 314,214, patented May 4, 1886, sheet 4.
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courts, this patent embodied the one
important concept that made possible
the establishment of the commercial
phonograph industry; why was applica-
tion for a patent delayed for four years?

Fig. 3-6. The graphophone of Sumner
Tainter patented in 1886. (Courtesy of
Smithsonian Institution.)

The implication certainly cannot be
avoided. The importance of the subtle
difference between indenting and incis-
ing was much more apparent to certain
attorneys and jurists than it had been
to the original inventors! In any case,
with this one exception, all of the Bell-
Tainter improvements to be later used
in the industry in any way had been

anticipated by the Edison British pat-
ent of 1878, including the method of
amplifying the sound in reproduction
by means of a jet of compressed air.

The one real contribution resulting
from the Bell-Tainter research has been
completely overlooked by posterity.
This was a continuously variable rpm
speed turntable for recording and re-
producing disc records, turning slowest
when the stylus was at the outer cir-
cumference and progressively more
rapidly as the stylus approached the
center. This permitted a constant speed
for the surface passing under the stylus.
The failure to adopt and perfect such a
method is perhaps one of the chief
failures of present technics. As men-
tioned previously, the type of moving
surface is not in itself patentable and
both cylinder and disc types were
represented in both the Edison British
patent of 1878 and the Bell-Tainter
patents of 1886.

Upon the issuance of the 1886 patents,
Bell and his associates organized the
Volta Graphophone Co. at Alexandria,
West Virginia. Undoubtedly this was
done because of the restrictions on
manufacturing in Washington, and the
District of Columbia. Headquarters
were still maintained in Washington
and by reason of a chance demonstra-
tion of the graphophone to various men
then engaged in the reporting of the
proceedings of the congressional bodies

Fig. 3-7. Sumner Tainter’s graphophone with accessories for recording and repro-
ducing sound from a coated cardboard tube. (Courtesy of Smithsonian Institution.)
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and the Supreme Court, certain men
became interested who were to have
a great deal to do with the future of
the industry. One of these men at this
demonstration, Andrew Devine, Re-
porter of the United States Supreme
Court, was destined to later become
president of the American Graphophone
Co.

In a deposition filed in a phonograph
patent case in February of 1896, Devine
said that he was immediately impressed
with the potential of the machine for
dictating. At that time (late 1886 or
early 1887) according to Devine, the
attention of the Volta Graphophone Co.
associates seemed directed towards ex-
ploiting it for the reproduction of
music, and that these men rather
doubted whether the machine could
be used successfully for business pur-
poses.

There has never been any question
as to the enthusiasm of Mr. Devine for
the graphophone and it was he who
interested another Supreme Court re-
porter, James O. Clephane, in the pos-
sibility of developing it as an aid to
men in their profession, as well as for
general business purposes. Clephane
was the right sort of person to talk
to, for he was already involved in
financing development work on the
typewriter, later commercially pro-

duced as the Remington. He was also
interested in the Linotype of Mergen-
thaler and as his organizer and chief
backer was gradually assuring success
to that project. A demonstration was
arranged of the graphophone to which
it was proposed to bring others who
might be interested. One of these was
John H. White, one of the corps of
reporters of the House of Representa-
tives, who later proved to have con-
siderable inventive ability, contributing
a number of minor improvements which
were patented in his name.

At the time of this demonstration and
for some years after, the graphophone
employed removable cylinders of card-
board coated with ozocerite, the dimen-
sions six inches long and one and five-
sixteenths inches in diameter. A sepa-
rate speaker was required for record-
ing and reproducing. The motive power
was a hand crank and the listening was
done with stethoscopic ear tubes. (See
Fig. 3-8.) A feature which may per-
haps have attracted the favorable at-
tention of Devine was the ease with
which any passage of a recording might
be located. Due to the extremely small
diameter of the record cylinder as
compared with the prior tin-foil cylin-
der, or even the later wax-type cyl-
inders, the lateral displacement was
much greater for a given number of

Fig. 3-8. A heavy drive wheel served to stabilize rotation of Tainter’s cylinder
when rotated by hand. Hearing tubes were used for reproduction. (Courtesy of

Smithsonian Institution.)
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words recorded. The ease of replacing
the record was also important, for in
the prior phonograph the tin-foil rec-
ord was often damaged or destroyed in
removing or attempting to replace.

Andrew Devine was a competent and
cautious man. Knowing that the Edison
patents were basic and the Bell-Tainter
patents had not yet been tested in the
courts, he proposed during the sum-
mer of 1885 that some of those in-
terested in the project pay a personal
visit to Edison to see if he might be
amenable to the joining of forces, with
the object of organizing an entirely new
company to manufacture and market
the new graphophone as a commercial
dictating and transcribing instrument.
So Devine, Clephane, and Tainter made
arrangements to visit Mr. Edison at
Orange. However, according to an arti-
cle which was published in Electrical
World, July 1, 1888, Edison was ill and
unable to see them. Tainter said, how-
ever, that he had exhibited the grapho-
phone to several members of the Edison
Speaking Phonograph Co. in New York.
Tainter further said that the grapho-
phone which he exhibited to them was
“ . .. a machine on which records of
sound were engraved and reproduced
from cylinders of wax, in substantially
the same manner as the so-called im-
proved Phonograph of Mr. Edison.”
At that time, Edison could not have
consummated an agreement with the
men from Washington, for the Edison
Speaking Phonograph Co. was the
owner of the Edison patents of 1878.
That the stock of this first company
was still outstanding is proven by an
Annual Certificate and the original
phonograph contracts which were found
in Edison’s desk in 1947. The certificate
was dated February 14, 1888, and con-
tained the following items of informa-
tion:

1. paid in capital stock $600,000.

2. cash value of real estate $0.

3. cash value of its personal estate,
exclusive of patents about $5,000.

4, amount of debts $0.

5. amount of credits $0.

It appears from these facts that Edison
may have felt that his first duty was
to his own stockholders who still re-
tained their rights even though the
enterprise had been dormant for some
time. In any case a review of the
patents issued to Edison before and
after the attempt of the graphophone
promoters to call upon him in the
summer of 1885, leaves little doubt that
this event incited him to renew his
efforts to improve the phonograph.
Whether in the interests of his stock-
holders, or because he felt that the
graphophone was a deliberate infringe-
ment of his British patent of 1878 is
not known. Since the original patent,
Edison had been granted two addi-
tional United States patents on phono-
graphic improvements (one in 1878 and
the other in 1880), both of minor im-
portance. Edison may have been irked
to find so many of the improvements
which he had projected in his 1878
British patent now incorporated in the
Bell-Tainter devices and now patented
by them in the U. S. The broad scope
and vision of the Edison British patent
has never been fully appreciated in this
country because the application for a
similar patent in the U. S. was denied.
Moreover, as far as is known, the speci~
fications (see Fig. 3-1) and rather com-
pletely detailed drawings have never
been published heretofore. The exist-
ence of this important patent, covering
numerous suggested improvements, has
been quite completely ignored in the
fragmentary literature of the industry
prior to this work.

Such were the circumstances at the
time Edison was able to resume work
on the development of the phonograph
in the latter part of 1886. In 1888, there
were seventeen U, S. patents issued to
Edison on phonographic devices, in
1889, nineteen others.” By an interest-
ing and fateful coincidence, it was just
at the height of this activity that
Jesse Lippincott, former Pittsburgh
glass magnate, approached Edison with
a proposal to merge the rival grapho-

¢ Edison, the Man and His Work, George S.
Bryan, Alfred A. Knopf, N, Y., 1926.

v R— -



N. A. PHONOGRAPH CO. AND BELL-TAINTER GRAPHOPHONE 39

phone and phonograph forces through
a combined sales agency. About the
only things the opposing camps had in
common by this time were mutual feel-
ings of distrust and suspicion. Naturally
under these circumstances, each side
hedged in negotiating with Lippincott,
fearful of being “sold out” to the other.
The amazing thing is that an agree-
ment was finally reached. Undoubtedly
the fact that he had millions to invest
had something to do with his success!

Lippincott’s decision to approach Edi-
son was the result of the suggestion
of a friend and partner in some mining
ventures, Thomas Lombard, who was
also to play a part in the future of the
phonograph companies. The approach
came at a crucial moment, for a new
company had just been formed by
Edison and his associates to manufac-
ture the improved Edison phonograph.
Now it seems that Lippincott was some-
what of a “gay blade,” chartering spe-
cial trains to New York, throwing lavish
parties at the Waldorf and backing
Broadway musical shows.” If this sort

7 Edison’s Open Door, Alfred O. Tate, E. P.
Dutton & Co., Inc. N, Y., 1938,

of conduct be deemed reprehensible and
worthy of retribution, Jesse Lippincott
did not need to go to hell, for he met
several Nemeses right here on earth!
One of these was in the person of Ezrah
T. Gilliland, an inventor whom Edison
had met in his roving days as a tele-
graph operator and who was now tem-
porarily associated with Edison at the
latter’s invitation. Gilliland, in the latter
part of 1887, made the first working
model of the new type of Edison phono-
graph at a shop furnished for him on
Bloomfield Avenue in West Orange.
The new instrument was based largely
on the concepts of the 1878 British
patent and other suggestions offered
by Edison.

Edison was forever running out of
cash as a result of the great expense
of running his research organization.
To the credit side of the patent system,
it must be admitted that it was largely
from the sale of patents, or money ad-
vanced in anticipation of patents, that
Edison was enabled to carry on the first
organized research laboratory of indus-
try. So, as President of the Edison
Phonograph Co., Edison gave to Gilliland
a contract for exclusive sales rights for

Fig. 3-9. Gilliland’s development, a so-called “spectacle” device, permitted the
recorder to be immediately switched into place instead of the reproducer, or vice
versa. (Courtesy of Smithsonian Institution.)
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the United States, in return for services
rendered. By the terms of this contract,
Gilliland would receive a commission
of fifteen per cent on all phonographs
sold. In Tate's account, much is made
of the fact that there had been no per-
formance under this contract by Gilli-
land up to the time of its surrender by
him to Lippincott. Nevertheless it was
a valuable contract and both Edison
and Gilliland knew it. Moreover, just
three weeks to a day before the sale
of his rights to Jesse Lippincott, Gilli-
land had applied for a patent on a most
valuable phonographie device. This was
the so-called “spectacle” device (Fig.
3-9), which permitted the recorder to
be immediately switched into place of
the reproducer, or vice versa. This was
to become of great importance in the
use of the phonograph as a business
machine, because for the first time it
permitted a quick and convenient
means for the user to check back on
what had just been recorded, or for
recording and transcribing with one
machine. The value of the “spectacle”
invention is attested to by the fact that
it was used on later Edison Business
phonographs until well into the 1900’s.
Under his contract, Gilliland had
formed a sales company and had set
the price of the stock in his company,
as was his right. On June 28, 1888, two
companion agreements were drawn up
by Edison’s attorney. One, between
Thomas A. Edison and Jesse Lippincott,
provided for the purchase of the Edison
Phonograph Co. stock held by Mr.
Edison for the sum of five-hundred
thousand dollars, to be paid in install-
ments over four months. Included was
a stipulation that Edison would try to
repurchase 150 shares which he had
previously sold to Mrs. Mary Hemen-
way,® of Boston, for which she had
paid $22,500. The other agreement was
between Ezrah Gilliland and Jesse Lip-
pincott, providing for the purchase of
the stock of Gilliland's sales company
for two-hundred fifty thousand dollars,

8 Mary Hemenway (1820.1894), philanthropist,
born in New York of old New England ancestry;
daughter of a shipping merchant, Thomas Tilet-

to be paid in five equal monthly install-
ments® The Edison-Lippincott contract
provided that the stock involved would
be placed in escrow until paid for in
full. It is only reasonable to assume that
the same course was followed in the
case of the Gilliland Sales Co. stock.
However, Edison evidently felt that
Gilliland should have turned back some
of the $50,000 cash he received into the
development work. Instead, he and the
Edison attorney sailed for Europe on a
holiday, both terminating their associa-
tion with Edison. Tate stated that Gilli-
land had paid the attorney $75,000 cash,
which obviously cannot be true.

By these contracts, Jesse Lippincott’s
North American Phonograph Co. be-
came the sole proprietor of the Edison
phonograph patents in the United
States, with manufacturing and devel-
opment to be carried on by the Edison
Phonograph Works. He then returned
to his negotiations with the Grapho-
phone Co. officials. In Col. Payne, he
met his second Nemesis as a trader, for
Payne then shrewdly refused to make
anything other than a personal, non-
transferable agreement with Lippin-
cott, by which the latter was made
exclusive sales agent in the United
States for the graphophone, but with
the proviso that he agree to purchase
a minimum of five thousand grapho-

son. Married Augustus Hemenway, merchant of
Boston, Mass.,, who died 1876. Mrs. Hemenway
promoted education and physical culture for girls,
introducing gymnastics and Swedish system in
Boston schools, Interested in civic affiairs, organ.
ized movement to preserve Old South Meeting
House. Also promoted scientific research and
archaeology.

® Alfred O. Tate, one time Edison private
secretary, in Edison’s Open Door, E. P. Dutton
& Co., New York, 1938 stated that this sales
contract had been sold by Gilliland to Lippincott
for $250,000 cash. That he was mistaken in this
is proven by the contracts which were discovered
in Edison’s desk in the library at Orange in
1947. The implications which he made in his
account of a connivance between Gilliland and
Edison’s attorney do not seem justified by the
facts. Tate said that later “Edison instituted an
action at law to have the transaction adjudicated
but his complaint was answered by a demurrer
and the litigation never was carried further. It
probably involved nothing more than a breach of
ethics.”
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phones a year. Payne drove a hard
bargain, for before the papers were

signed, Lippincott had also given the ~

American Graphophone Co. an option
to purchase at any time within five
years the stock of the Edison Phono-
graph Co. for what Lippincott was pay-
ing Edison for it. The basic Edison
phonograph patents were still owned by
the old Edison Speaking Phonograph
Co. and Lippincott also agreed to try
to purchase control of that company.
This was never done, for reasons which
will become apparent. By these in-
volved transactions, Lippincott's North
American Phonograph Co. became the
sole sales agent for the Edison phono-
graph in the United States, and Lippin-

personally, agent for the grapho-
phone in the United States, except for
the District of Columbia, Virginia, and
Delaware. The graphophone rights for
this area had been earlier granted by
the American Graphophone Co. to a

\/g-'roup of men in Washington, some of

whom were also officers and stockhold~
ers in the Graphophone Co., and who
had organized the Columbia Phonograph
Co. These men had set up a tentative
scheme of organization in February,
1888 and the Columbia Phonograph Co.
was incorporated in January 1889, as
its name implies, to also operate as a
local company licensed by the North

American Phonograph Co., thus also

_securing sales rights to the Edison

phonograph in their territory. The
Columbia organization was carried out
principally by two United States Su-
preme Court reporters, Edward D.
Easton, and R. F. Cromelin. The pre-
dominance of men who were Washing-
ton reporters and lawyers in the
American Graphophone Co. and Colum-
bia Phonograph Co. organizations may
possibly have had something to do with
the phenomenal success of these com-
panies later in the jungles of patent
law and jurisprudence. It is not surpris-
ing, however, that these bright young
men had envisioned a great opportunity
for the useful employment of these ma-
chines for stenographic work in the
courts, in the offices of congressmen,
and for general business purposes.

But in this maze of corporations and
legal agreements, Jesse Lippincott was
not destined to find a basis upon which
a great industry might be built, but
only a monstrous web from which there
was to be no escape—save for that
which is vouchsafed the unwary fly.

10 Edward Denison Easton, later president of
the American Graphophone Co., born Gloucester,
Massachusetts, 1856, LL.B. Georgetown Univer-
sity, LL.M. 1889, Became prominent as a short.
hand  reporter, reported Guiteau trial and Star
Route trials. Died 1915.







CHAPTER 4

THE LoCAL PHONOGRAPH
COMPANIES

Tre plan of operation by which the
phonograph and the graphophone were
to be launched in the United States was
obviously patterned after that of the
/American Bell Telephone Co., which

leased rights to local companies in the
various states, or metropolitan areas,
such as New York City. Considering
that the intent of Jesse Lippincott was
to promote the use of these instruments
as business machines, the plan was not
so outrageously impossible as some of
the industry historians would have us
believe. Other enterprises than the
telephone have both before and after
been based on the state’s rights distri-
bution plan and many have been suc-
cessful. It was also thought that owner-
ship of the machines should remain
with the companies and that they
should be leased and serviced for an
annual fee. As the performance (under
actual business conditions) of the
phonograph or the graphophone had
not been proven, it would seem that
the leasing of the machines with serv-
ice provided under contract by the
lessor was a sensible means of over-
coming an understandable reticence to
the outright purchase of machines
which would very likely be high priced
in the beginning stages of manufac-
turing.

The fact that within two years of the
time of the organization of the North
American Phonograph Co. there were
organized thirty-three state or regional
companies to operate under license in-

dicates the confidence that the men who
financed these companies must have
had in Jesse Lippincott. Of course one
of the considerations which led many
to invest in these phonograph com-
panies was a faith in the genius of
Thomas A. Edison, who was known to
be in the background of the united
effort. In retrospect, it seems extremely
unlikely that Edison would have been
willing to have had his name associated
with the enterprise unless he felt that
it had a good prospect of complete suc-
cess. That Edison was jealous of his
good name and confident of his ability
to produce satisfactory instruments is
indicated by certain provisions which
were included in a second contract be-
tween Lippincott and himself which
was executed shortly after the contract
covering the sale of the stock of the
Edison Phonograph Co. These were,
first, that the name of the company to
be organized by Lippincott was to be
“The American Phonograph Co.”; sec-
ond, that the instruments the Edison
Phonograph Works were to supply
should be called “phonographs” and
that the instruments to be supplied by
the American Graphophone Co. should
be called “phonograph-graphophones.”
(See Fig. 4-1.) Another provision was
that the phonograph and the phono-
graph-graphophone should be placed
before all prospective users as a free
choice. To effectuate this provision and
to prevent unauthorized changes, Edi-
son also required that official models
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of both the phonograph and the phono-
graph-graphophone be deposited with
him. Of course this may be construed
as an effort by Edison to circumscribe
the graphophone in its then existing
state and to prevent changes which
would be needed to make of it a suc-~
cessful instrument of commerce. On the
other hand, tacitly recognizing the
validity of the Bell-Tainter patents as
he was doing by the signing of the
agreements, it might be construed as a
legitimate precaution to prevent the
illegal use by the American Grapho-
phone Co. of the latest improvements
which Edison had recently applied to
the phonograph.

These were the final conditions pre-
paratory to the setting into operation
of the great plans which had been pre-
pared by Jesse Lippincott. The Certifi-
cate of Organization of the North
American Phonograph Co. carried the
names of Lippincott, Thomas R. Lom-
bard,' George S. Evans, George H.
Fitzwilson and John Robinson. The cap-
ital stock of 66,000 shares was given a
par value of $100 each. The beginning
capitalization was stated as $4 million,
covering forty thousand shares at par.
Surely this was no shoestring venture
to be virtually ignored by later his-
torians of the industry!

The work of organizing local com-
panies was immediately undertaken
with great enthusiasm by Lippincott
and his associates and within two years
there were thirty-three local companies
to operate under the aegis of the North
American Phonograph Co. It became
apparent early that many problems of
inter-company relationships would arise
and that a need existed for exchanging

information gained from experi-
ence in arranging demonstrations, pro-
moting sales, and methods of servicing.
For these reasons the National Phono-
graph Association was formed by repre-
sentatives of the thirty-three local com-
panies. The first annual convention was

1 Thomas R. Lombard, a mining prospector,
had been associated with Jesse Lippincott in some
mining ventures while the latter was owner of
the Rochester Tumbler Co., Pittsburgh, Pa.

held at Chicago, May 28th and 29th,
1890. As this sequence of events really
~fharked the inception of the commercial
phonograph industry, there were no
trade papers devoted especially to it.
In fact, many well-established indus-
tries of those days operated without the
aid of the trade papers which play such
an important role in disseminating in-
formation concerning activities within
most industries today. Such news stories
concerning the early activities of Lipp-
incott and the local companies as
appeared infrequently in the press
were fragmentary and often inaccurate.
Therefore, the proceedings of this and
the following conventions are the best
sources of information as to what actu-
ally occurred during those troubled

Fig. 4-1. This Tainter Graphophone
operated by means of a treadle similar
to the early sewing machines. The re-
producer is in position and connects to
hearing tubes. The recorder (in upright

position) may be swung down after re-
producer is lifted clear. (Courtesy of
Oliver Read collection.)

The first convention of the National
Phonograph Association was called to
order by Edward D. Easton, president
of the Columbia Phonograph Co. of
Washington, District of Columbia. Mr.
J. H. McGilvea of Roanoke, Virginia,
official of the Volta Graphophone Co.
was designated as temporary chairman.
Mr. R. F. Cromelin became secretary
and Henry D. Goodwin, of Milwaukee,
treasurer. The first topic of discussion
was how to overcome the widespread

_OPposition which the phonograph was

receiving from stenographers, similar
to the problem that was then also con-
fronting the pioneers of the typewriter

G-~
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Fig. 4-2A. “Talking to the Graphophone.” (Courtesy of Harper’'s Weekly.)

industry. Many persons then employed
as secretaries or clerks were fearful
that the introduction of these machines
would endanger their jobs—creating
technological unemployment it was
later called! A typical minor question

before the convention was as to which
company the sales of supplies should go
in the case of traveling men who might
wish to carry a business phonograph
from one territory to another. Espe-
cially important was the question as to

. N .
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Fig. 4-2B. “Listening to the Graphophone.” (Courtesy of Harper’s Weekly.)
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whether more portable machines might
supplant the heavier ones. The lighter
machines were the graphophones which
operated with a foot treadle (Fig. 4-1)
or a hand crank (Fig. 4-2), and the
heavier machines were the Edison
phonographs (See Figs. 4-3 and 4-4)
operated with electric motors, which
also required heavy storage or primary
batteries.

The rental of all machines was first
established at forty dollars per year,
which in terms of purchasing power
was of course much greater than it is
today. Mr. Easton proposed that the
rental of foot treadle machines (Fig.
4-5) be increased to fifty dollars per
year, but that the hand power graph-
ophones be retained at forty dollars. He
also proposed that the rental of the
Edison electric motor phonographs be
increased to sixty dollars per year. In
view of certain later developments, this
proposal seems significant, for Easton
was one of the founders and president
of the Columbia Phonograph Co. which
had been originally planned to deal in
graphophones even before Lippincott
had organized. North American. Easton
was destined later to become president
of the American Graphophone Co. This
proposal was not carried, however, and
in any case the association had no
powers -over prices.

A resolution was proposed and car-
ried to the effect that the North Ameri-
can Phonograph Co. be requested to
permit the member companies to drop
the mandatory franchise provision
which required that each company
carry on its letterhead and in all ad-
vertising the following phrase:

“Acting under the authority of the
North American Phonograph Co. and
Jesse H. Lippincott, sole licensees of
the. American Graphophone Co.”

Easton stated that at the time there
were sixty machines in use by con-
gressmen. He also stated that the capi-
tal stock of his company was a quarter
of a million dollars. This would seem
to indicate that as this was but one
of thirty-three member companies, the

half-million dollars which Lippincott
had agreed to pay Edison for the stock
of the Edison Phonograph Co. and the
quarter of a million dollars- agreed to
with Gilliland for his valuable patent:
and sales rights had not been dispro-
portionately large. The eventual capi-
talization of North American had been
set at $6,600,000, so the expectations of
all were high.

Mr. James Clephane, one of the or-
ganizers of the American Graphophone
Co. and also of one of the local com-
panies, the Eastern Pennsylvania Phono-
graph Co., brought forward some com-
ments indicative of the existing situa-
tion. After stating that his company
then had out under rental in Philadel-
phia between 150 and 170 machines, Mr.
Clephane said;

“The Eastern Pennsylvania Phonograph
Company spent $3,000,000 on improved
phonographs. Mr. Macdonald, at the
expense of the Eastern Pennsylvania
Phonograph Company got up an im-
proved machine which did away with
all adjustments; a machine which I
am happy to say received the earnest
endorsement of Mr. Easton. He wrote
us that he had put aside his grapho-
phone and was then using the Mac-
donald phonograph and liked it very
much. When Mr. Edison returned
from Europe this machine was called
to his attention and of course he was
not to be outdone and the result was
the phonograph which you now have.
Now we propose to start forth upon
the basis which Mr. Edison has given
us of a mailing eylinder and give you
here a machine in that phonograph
which combines every single quali-
fication which you gentlemen can
possibly desire.”

It is evident from the testimony of this
important figure in the Graphophone
Co. that the graphophones were not
giving satisfactory performance. It is
evident also that Edison was ever will-
ing to adopt suggestions for improving
the phonograph, no matter whence they
came.
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Fig. 4-3. The Class M Edison Electric phonograph first produced in 1889 by North
Ameérican employed a wax cylinder and was powered by a 2%-volt DC motor.

Fig. 4-4. Edison’s Class M Electric phonograph, 1889, equipped with spectacle type
recorder-reproducer. Power was furnished by a Grenet cell. The speaking tube
was used for recording. (Courtesy of Edison National Historic Site.)
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Fig. 4-5. Photograph taken September 24, 1889 shows Edison’s foot-powered model
mounted on treadle stand. Typewriter shown was of current design. (Courtesy of

Edison National Historic Site.)

A need for more sensitive recorders
was a chief topic of discussion at the
convention. Quite often it was necessary
to shout to secure a satisfactory record.
Mr. Louis Glass introduced a resolu-
tion of importance in assessing the
reasons for the eventual disaster. His
resolution, in part, was as follows:

“that all parties, that is, the American
Graphophone Co., the North Ameri-
can Phonograph Co. and Mr. T. A.
Edison, shall direct all their efforts

to that end; that they give us one
instrument for correspondence, steno-
graphic work and for amusement.”

Mr. Chadbourne of the Minnesota
Phonograph Co. said that he was heart-
ily in favor of Mr. Glass' resolution, but
he added,

“If these two companies which are
fighting each other like Kilkenny cats,
can’t be made to come together and
use a little sense in this thing, I think
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it is time the subcompanies instructed
them what to do.”

Mr. Easton then arose and asked
Mr. Chadbourne where he had received
his information that the two companies
were fighting like “Kilkenny cats.”
Chadbourne replied,

“T was told so by Mr. Tainter, himself,
a year ago.”

This statement was greeted with cheers,
which brought Samuel Insull,® Edison’s
personal representative, to his feet. Mr.
Insull said,

“Might I be permitted to make a re-
mark? It takes two to make a fight
in any case. If the two interests are
fighting like Kilkenny cats, all I can
say is, the fight is all on one side,
because I know on our side, the
Edison side, there is no fight at all.”

Col. Payne, the president of the
American Graphophone Co. then arose
and said,

“We have never had any fight with
Mr. Edison, a year or two ago or any
other time, and I doubt whether Mr.
Tainter ever said so in this world.”

Mr. Chadbourne replied to this,

“l will give you the words of Mr.
Tainter, if you will allow me to ex-
plain just a moment. I took dinner
with Mr. Tainter at the Graphophone
factory. I said to Mr. Tainter that
the cylinder of the graphophone was
a superior one, and that I would like
to have him make some to go on the
Edison machine. He got mad at once
and said, ‘Thomas A. Edison can go
to hell! (great laughter) He hasn’t
got anything that he didn’t steal from
me. I would like to see him use that
cylinder or any part of my machine.’”
(great laughter).

Mr. Clarkson, of the Florida Phono-
graph Co. then arose and corroborated
what Mr. Chadbourne had said, stating

3 The later utility t

that he had been present at the dinner
at the Graphophone factory.

This amusing but significant episode
was followed by the adoption of Glass’
resolution that all of the companies de-
sired one machine. Two other state-
ments of some importance were made
at this convention. One was the an-
nouncement of the availability of 6” X
21" diameter cylinders for the Edison
phonographs. The former Edison cyl-
inders had all been 4” X 2%", the same
size as the later standard musical cyl-
inders. The new six inch length be-
came the standard size for dictating
machines until the 1940’s, when acetate
discs replaced cylinders. The grapho-
phone cylinders were 1%{g” in diameter
by 6” long. The other important state-
ment was made by Louis Glass of the
Pacific Coast Phonograph Co., who
stated that all of the money his com-
pany had made was through the use of
the nickel-in-the-slot phonograph, upon
the coin mechanism of which he had
secured a patent. Then Mr. Gottschalk
of the Automatic Phonograph Exhibi-
tion Co., which had been operating in
the Glass territory, complained of hav-
ing had to pay Glass “blood money” to
use the multiple tube listening device,
as he found that Glass had it patented.
He announced that in retaliation the
Automatic Phonograph Co. was buying
up patents on all coin operating mech-
anisms and that it would “step on the
toes of all infringers.”

Thus at the very first convention of
the phonograph companies these things
were apparent:

1. Edison was continuing to improve
the phonograph.

2. The graphophone was showing
weakness in performance.

8. The demand was for one standard
instrument.

4. A trend was under way towards
use for entertainment purposes.

5. Tainter was the source of the rift
between the parent companies.

If these matters were to be seen from
the proceedings of the first convention
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they were conclusively proven by the
second, held in New York City in June,
1891. At this meeting there were repre-
sented only nineteen companies as
against the thirty-three of the pre-
vious year. Despite the difficulties that
had been encountered during the first
full year since the prior meeting, good
relations existed between the local com-
panies and North American. This was
reflected in the rising vote of welcome
extended to Jesse Lippincott by the
assembled representatives. At this meet-
A. W. Clancy was elected president of
the association; Edward D. Easton, vice-
president; K. McClellan, secretary; and
James L. Amden, later to play an im-
portant role in the legal tangles of the
industry, was elected treasurer.

One of the parent companies was
conspicuous because of the absence of
a representative. So a resolution was
introduced extending such an invita-
tion and directed to Col. Payne, presi-
dent of the American Graphophone Co.;
Thomas A. Edison, President of the
Edison Phonograph Works; Samuel In-
sull, Mr. Edison’s personal representa-
tive; and also to the North American
Phonograph Co. The resolution was
amended to omit the names of persons,
inviting representatives of the three
companies to attend. Subsequently, by
phonogram (record) from the Edison
Phonograph Works at nearby West
Orange, New Jersey, a message was re-
ceived inviting the representatives of
the companies to visit the Edison plant
the following afternoon to witness a
demonstration of a new super-sensitive
diaphragm and other improvements
soon to be made available on the Edison
machines. It was decided to accept.

At this convention there were a num-
ber of coin slot phonograph operators
and the problem of securing suitable
musical eylinders was discussed. These
men were to be particularly interested in
the demonstration at the Edison Plant.
James Amden, whose Ohio Phono-
graph Co. like others had turned to ex-
ploitation of the phonograph for en-
tertainment, stated that there were then
eighteen interference cases pending in

the patent office on coin operating de-
vices, one of the parties being the Auto-
matic Phonograph Exhibition Co. Other
of the representatives stated that they
had received letters from that company
warning all infringers. The fact is that
the companies had been forced to turn
to the entertainment field in order to
stay in business.

Historically, the most important in-
formation to be derived from the pro-
ceedings of the second convention of
the National Phonograph Association
was contained in a poll taken of the
number of machines in each of three
categories which the member companies
then had out on rental® This poll defi-
nitely discloses the motivation for the
later bitter speech of Col. Payne, presi~
dent of the American Graphophone Co.,
as well as the answers to many of the
untruths and false accusations against
Edison and the Edison interests which
were given such wide circulation in
newspapers and trade papers by clever
publicists subsequently employed by
the Graphophone Co. The poll proved
conclusively, even to those men whose
interests were inseparably identified
with the American Graphophone Co.,
that the graphophones had not proved
acceptable, neither as a business
machine nor as an entertainment
device. For every graphophone in use,
there were approximately fifty phono-
graphs. Incidentally, as the poll showed
that there were then out on rental only
something over three thousand ma-
chines of all types, how could Lippincott
be expected to buy five thousand
graphophones a year when only one
user out of fifty was choosing that in-
strument? The trend towards use of
the phonograph for entertainment was
emphasized by the fact that more than
one out of three were coin operated.

In response to the request from the
convention that his company be repre-
sented at the convention, Col. Payne,
president of the American Graphophone
Co. appeared and was introduced. In
his opening remarks he reminded his

$C 30

poll in appendi
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listeners that his company had been
organized in 1887 to undertake the ex-
ploitation of the Graphophone in the
United States and Canada under license
from the Volta Graphophone Co. He
stated that in 1888 Jesse Lippincott had
made a proposition to undertake the
introduction of the Graphophone in the
United States, and after considerable
negotiation a contract was entered into,
the terms of which were known to all
of the members present. Col. Payne re-
ferred to the demand for a single ma-
chine but said that he was not going to
discuss it, as he felt that it was a matter
of secondary importance, even though
he conceded that it might be desirable.

Col. Payne said that wisely, or un-
wisely, the Graphophone had been
practically withdrawn from the field
by the action of the North American
Phonograph Co. and that last summer
it had been proposed to enter into a
new contract. It seems obvious that
Payne was trying to lay the blame for
the failure of the Graphophone to Lipp-
incott, even though the poll showed that
in Washington, where his own col-
leagues of the Graphophone Co. were
the founders .and managers of the
Columbia Phonograph Co., of four-
hundred machines out on rental only
twelve to fifteen were graphophones!
Despite these facts which were well
known to all present, Payne made it
clear that the American Graphophone
Co. intended to hold Lippincott to his
contract to purchase five thousand
graphophones per year! The Grapho-

phone Co. was flatly refusing to ac- -

knowledge that the poor performance in
service of the graphophone should have
any effect on the contract.

The phonograph was also far from a
complete success as a business machine.
One reason was that the machines had
not yet been equipped with some of the
foolproof starting and stopping devices,
as well as the locating and resetting
contrivances which made the later
Ediphone such a convenient instrument
to use. Other objections, such as cum-
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bersomeness and the opposition of
stenographers have already been men-
tioned. Some representatives stated at
the convention that the slot machines
were proving very profitable, others
stated that they had dropped them be-
cause of service difficulties. Amden of
the Ohio Phonograph Co. said that he
found the secret of the service prob-
lem was in the grouping of a number
of machines in one location. This also
provided the patrons with a choice of
selection. Here was the origin of the
penny arcade, in modified form still in
existence. Even through the darkest
days ahead, there was never to be a
time for more than fifty years when
the musical cylinders would not be
turning somewhere! Amden also told
of having some very handsome and ex-
pensive slot machines made to his
order by the Standard Locomotive
Works of Cincinnati. These must have
been the first deluxe juke boxes. The
tradition has been well carried on, for
today some of our juke boxes from the
front have been said to resemble more
a diesel locomotive than a musical in-
strument!

As planned, the representatives of the
companies visited the Edison factory.
There they watched phonographs and
record blanks in the process of manu-
facture. The new, more sensitive re-
cording diaphragm was demonstrated,
among other improvements which had
been developed. Most important to
those interested in the entertainment
field were two developments in the
manufacture of musical records. The
first was the supplying of musical cyl-
inders to the companies through North
American. A sample lot of six was to
be sent out to each company with lists
of records available, the price each to
be fifty cents. The second was a service
of duplicating records made by the
companies at the same price, North
American to receive a royalty of eight
cents per record. However, there were
two classes of duplicated records which
had been demonstrated, those by a
transeribing method and others which
apparently involved a molding method.
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There seemed to be some confusion
about the difference and Walter Miller
of the Edison Phonograph Works at the
meeting next day was asked by Presi-
dent Clancy to clarify the matter. Mr.
Miller proceeded to do so by referring
to the second type, as follows:

“He (Mr. Edison) would have to have
a guarantee before he would go ahead
with that, but as to these duplicates,
we are willing to furnish them at
fifty cents each. The cylinders, by the
more expensive process, are absolu-
tely perfect; and you can get as
many as a million duplicates from
one master; whereby, by the other
process you cannot get over two-
hundred, although we are not pre-
pared to say positively how many
duplicates we can furnish under this
process of which we are now speak-

ing.”

“Mr. Miller, I suppose all the musical

records you send will have the title
on the end of the cylinder, as we
saw arranged at the laboratory yes-
terday?”

Mr. Miller replied,

“Yes sir, they will be fixed up in that
way.”

This is important, for the inscribing
of a title into the end of a record, as
well as the much larger number of
high quality copies indicates molded,
rather than a transcribed record. Now
Edison had applied for a patemt June
30, 1888 on a process of duplicating
phonograms involving the vaporizing
metal in a vacuum as a means of ren-
dering the record surface conductive,
which would then be plated and when
backed by heavier metal, used as a
mold for making duplicates. (See Fig.
4-6). This patent was granted Octo-
ber 18, 1892, Apparently this was the
process which Edison was offering to
develop to a commercial basis if suffi-

Fig. 4-6. Original mold used by Dr.
Schulze-Berge and C. Wurth in 1889.
.(s(‘:ou)rtesy of Edison National Historic
te.

cient interest was shown. This seems
to be indicated in a statement by
Mr. Clephane in summing up the situa-
tion, as follows:

“As 1 understand from Mr. Miller,
there is a class of cylinders that Mr.
Edison will furnish without having
the exclusive right to do so; but that
the more perfect cylinders he can-
not undertake to furnish unless the.
gentlemen agree to support the manu-
facturer altogether themselves and
give their orders to him. Here is an
opportunity, it seems to me, to ob-
tain a very fine cylinder at a very
low price, if the gentlemen them-
selves feel like suspending their
manufacture.”

However, sufficient interest was not
forthcoming and so the introduction of
molded records was not achieved for
another decade. According to Mr. Will
Hayes, sole surviving member of the
Edison staff of those days, a great deal
of experimental work by Walter Miller
and Jonas W. Aylesworth was done
before the first commercially produced
gold-molded records were issued by the
later National Phonograph Co. in 1901.
The principal difficulties concerned the
fact that the shrinkage in cooling made
it necessary to have differently dimen-
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sioned styli for recording and playback,
as well as a different number of threads
per inch in the lead screws of the re-
cording and reproducing mechanisms.
Also, the early records were cut so
deeply that it was not possible to with-
draw the molded cylinders—the shrink-
age in cooling was insufficient.

One of the important factors that was
responsible for the almost total collapse
of the musical entertainment field was
inherent in the lack of quality control
of the records, as every machine could
also be used to record. Consequently,
all of the local companies were record
manufacturers, as well as most of the
operators of coin machines. Almost from
the first it had been found possible
to copy records by rerecording, or by
use of pantographic devices, but always
with a loss in quality from the orig-
inal. Good recorders were scarce and
each of the local companies jealously
guarded secrets which they had dis-
covered for getting better records.
Amden remarked, for instance, that
his company was being paid five dollars
each by operators for records of an
entertainer by the name of Brady.
Amden raised the question as to what
protection the local companies would
have against the misappropriation of
such valuable records sent in for dupli-
cation. Actually, although a resolution
was passed recommending that the
companies cooperate with the Edison
Phonograph Works in the matter, noth~
ing came of it.

As a last bit of business, a committee
of three was appointed to investigate
the relationships of the parent com-
panies. The net result of this as far as
securing a more lenient attitude on the
part of the American Graphophone Co.
was concerned was nil. The Grapho-
phone Co. from this time forward at-
tempted to win its fight for financial
success through the courts, rather than
in trying to compete technically with
Mr. Edison. The Graphophone Co. im-
mediately sought to prevent the com-
panies from doing business with Lippin-
cott, but despite the obstacles placed in
their way many of the local companies

persisted. In fact, at the 1893 conven-
tion of the phonograph companies there
were twenty-two companies repre-
sented as against the nineteen of 1891.

Men of ability and vision had been
attracted to the phonograph industry
as well as the sharpies and get-rich-
quick promoters who received so much
attention in the press. The better class
was well represented on the program
of the 1893 convention. A. W. Clancy
was re-elected president of the asso-
ciation and gave a talk on “The Phono-
graph in the Schools.” During the
course of his talk Clancy quoted Mr.
Edison as having said,

“I will yet live to see the day that
phonographs will be almost as com-
mon in homes as pianos and organs
are today.”

Prophetic indeed and a quite com-
plete refutation of the attitude later
attributed to Edison by his former sec-
retary. A paper was presented by
Mr. Harry P. Godwin on “The Phono-
graph in Musical Education” and R. T.
Haines gave an address on “The Phono-
graph for Social Progress.” Dr. R. S.
Rosenthal, one of the first pioneers in
the use of the phonograph for language
instruction, spoke on his work. Rosen-
thal in later years sent out thousands
of sets of foreign language courses, with
blanks for the return of recitations by
students. This set the example for
others, including the International Cor-
respondence Schools.

By this time there had been an ex-
tensive, but little publicized develop-
ment of the potential uses of the phono-
graph in the study of acoustics, pho-
netics, voice training and in the preser-
vation of sound for scientific, ethnolog-
ical and educational purposes. For these
reasons there was a definite need for
a light weight machine like the grapho-
phone if equipped with a spring motor
and certain of the Edison improvements.
The proceedings of this meeting dis-~
closed that Edison was willing to push
ahead as rapidly as the status of the
industry would permit. The failure of




54

EVOLUTION OF THE PHONOGRAPH

the companies to take advantage of the
plan of Edison to develop the molding
process was due to the high prices that
some of the expert recorders with pop-
ular talent were able to get for original
records from the coin slot phonograph
operators. These men worked through
various territories, specializing on the
securing of good “locations,” even as
now, but generally securing their sup-
plies and records from the local com-
panies. It is well known that some of
the companies were producing some-
what risque eylinders for use in certain
locations, as this problem was discussed
in the 1893 meetings, also.

Thus, the facility with which cylinder
recordings might be made anywhere
actually became a block in the develop-
ment of the cylinder phonograph as a
musical instrument of cultural value.
The disc machines, even of the earliest
period never afforded this opportunity
for making records here, there, and
everywhere. This overlooked fact may
seem overweighted in these days of 45’s
and LP’s. Consider, however, that in
those days there was no positive way
to identify the source of cylinder rec-
ords—all blanks looked pretty much
alike. As blanks could be secured with-
out restriction anywhere, there was
little possibility of tracing the origin of
a given recording. Under these condi-
tions there was a great deal of pirating
of desirable recordings by unauthorized
copying. Some years later an abortive
attempt was made to restrict the manu-
facture of musical records to the orig-
inal parent companies by selling blanks
for export only. Actually, local manu-
facture of records continued right up
to 1902 when the obvious superiority
of studio recorded and molded records
to the locally recorded “original” and
duplicated records made the latter ob-
solete and unsaleable.

Although the molding process was
not at this time developed for use, the
North American Phonograph Co. con-
tinued the issuance of directly recorded,
or “original” cylinders to the member
companies. There were fifteen supple-
mental lists to September of 1892, the

last one listing twenty-four military
band numbers, indicating the improve-
ment of recording technies. By March
30, 1893, there had been twenty-five
supplements. The latter two listed cor-
net solos by the great Jules Levey,
piccolo solos by R. K. Franklin, songs
by tenors Ed Francis and Will Nanker-
ville, and baritone solos by Ed Clarence.
The recording of those days was done
by arranging tiers of recording phono-
graphs on shelves, with the several re-
cording horns directed to the per-
formers.

Some of the local companies also de-
veloped improved recording technics in
the making of musical records. Calvin
G. Childs, later with the Columbia
Phonograph Co. and eventually record-
ing director of the Vietor Talking Ma-
chine Co., gained his early experience
with the Ohio Phonograph Co. These
were the days when Fred Gaisberg
played piano accompaniments while his
brother Will supervised the intricacies
of recording. Both later became record-
ing experts for the Gramophone Co.
Victor Emerson, Walter Phillips, Thomas
Macdonald and others who were to be-
come renowned in the later days of
disc recording, were now learning the
tricks of capturing voices and instru-
ments in the wax with no other force
than the voice or instruments them-
selves. In this connection, it should be
noted that the lateral disc process of
Berliner did not become a complete
success until after the adoption of solid
wax blanks for recording—initiated by
Edison as ecylindrical tablets in 1888,
plus the incising concept of the Bell's
and Tainter.

As time went on it became apparent
that the leasing plan, which might have
eventually been successful if the func-
tion of the phonograph had been con-
fined to the business machine field, was
not suited to the entertainment field-in-
volving the manufacture and sale of
records. Lippincott, broken in health,
had been forced into bankruptey by his
creditors, but chiefly by the American
Graphophone Co. Samuel Insull as-
sumed presidency of North American
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for a short time, succeeded by Thomas
. R. Lombard prior to the 1893 conven-

tion. Thomas A. Edison, as a chief
creditor of North American, broached
a plan to Lombard whereby all manu-
facturing of phonographs and blanks
might revert back to the parent com-
panies, North American and the Edison
Phonograph Works, to take care of the
situation presented by the shift from
the business to the entertainment field.
At this time the American Grapho-
phone Co. was itself in the process of
reorganization, having produced no
machines for more than two years.
Tainter, no longer with the Grapho-
phone Co., was in Washington trying
desperately to convert his unsuccessful
small diameter cardboard cylinder ma-
chine into a coin-operated machine for
use at the World’s Fair of 1893.

The plan which was presented to the
companies by president Lombard was
that each of the local companies should
return all sales rights in their terri-
tories to North American in return for
a straight ten per cent royalty on all
sales made in each of the territories.
This was a most liberal offer and if it
had been effectuated would have made
the stockholders of the local companies
wealthy. But the industry was in a state
of ‘anarchy—threats and false accusa-
tions were being hurled against the
Edison people by the men who were
trying to resuscitate the Graphophone
enterprise—many did not know whom
to believe. According to Tate, Lombard
believed the plan could be consum-
mated only if Edison would agree to
assume the presidency of North Ameri-
can. This was agreed to and a special
meeting of representatives was called
to be held in Detroit. The plan was ap-
proved by all of the companies ex-
cept the Columbia Phonograph Co., of
Washing‘n, District of Columbia, which
had by this time received exclusive
rights to the graphophone for the
United States.

Alfred O. Tate, in Edison’s Open
Door,' lays a great deal of the blame

SE. P. Dutton & Co., New York, 1938.

for the failure of the North American
enterprise to what he alleges was
Edison’s aversion to the use of the
phonograph for entertainment. He stated
in his book that early in 1894 Edison
had left a note on his desk to this
effect;

“Tate—] don’t want the phonograph
sold for amusement purposes, it is not
a toy. I want it sold for business pur-
poses only.”

However, it is known that Tate was in-
terested in the talking doll enterprise,
which also caused Edison many head-
aches, so it may have been in refer-
ence to this that the note had been left,
and as to the note, we have but Tate’s
word. Also, by Tate’s own account, it
was over the phonograph business that
he and Edison had parted company. On
the other hand, we know that North
American continued to produce musical
records until it ceased functioning. It is
also well known that the company
which Edison organized to take its place
designed its products primarily for the
entertainment and home phonograph
market. As a bit of rather conclusive
evidence that Tate was wrong, a pic-
ture of the North American display at
the World’s Fair of 1893 shows a phono-
graph with the words on it “Edison
Household Phonograph.” This was pub-
lished in the proceedings of the 1893
convention. This seems to indicate that
Edison had his eye on the potential of
the home phonograph market and that
it was no secret kept from the local
companies. In this there is no intima-
tion that Edison was then preparing to
scuttle the ship, as Tate intimates, but
was continuing to press forward, fol-
lowing any course that seemed to offer
a reasonable promise of success. This
had been stated by President Clancy of
the National Association of Phonograph
Companies at the Detroit meeting who
quoted Edison as having said to him,

“] desire every man to have an equal
chance with me to get back his share
of the profit, who in any way put a
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single dollar into the phonograph ia-

terests.” -

As further evidence that he was trying
to effectuate his program, North Ameri-
can prepared a series of records espe-
cially for demonstration at this great
fair.

But it was not to be. In 1894 suit
was brought by the American Grapho-
phone Co. against the Edison Phono-
graph Works on the basis of alleged
infringement of the Bell-Tainter pat-
ents. The defense, instead of being pre-
dicated on the superiority of the Edison
patents, was based on the premise that
the Edison Phonograph Works had se-
cured the right to use the patents
owned by the American Graphophone
Co. by reason of the agreements which
that company had made with Lippin-
cott and between Lippincott and North
American. That this was a tactical error
of the first magnitude became apparent
from the verdict which was reached
only after a considerable delay due in
part to the death of the judge before
whom the case was first scheduled to be
tried. Judge Green of the Circuit Court
of New Jersey, his successor, rendered
the following verdict:

“lI am unable to discover that the
agreements of August 1 and August
10, 1888, purport to invest the defend-
ant with a perpetual license to manu-
facture and sell under the complain-
ant’s patents. Nor do I perceive that
Lippincott had authority to so deal
with the complainant’s patents. His
rights with respect to the grapho-
phone patents are to be found in the
two agreements between him and the
complainant,—one original, and the
other supplemental,—dated respec-
tively March 26, and August 6, 1888.
Plea of defendant overruled, with
leave to file an answer within 30
days.”

Although appealed, the decision was
later upheld by Judge Acheson, on
June 24, 1895.

Contrary to the version given by
Tate, who admits to having left the

employment of Edison on the first of
May, 1894, it seems evident that it had
been the bringing of the suit which re-
vealed to Edison the bungling of his
advisors and which brought him to the
inescapable conclusion that he should
promptly take steps to get back the
ownership of his own patents. Consider
these facts. The score thus far, as to
the actual introduction of improve-
ments, was heavily on Edison’s side.
The Bells and Tainter had long since
made their first and last contributions to
the science of sound recording and re-
production. Eight years had elapsed
without a single patent being issued to
any of the three. The score stood, for’
the Bells, Tainter, and Thomas H.
Maedonald, who had joined the Graph-
ophone forces, a total of ten grapho-
phone patents; for Thomas A. Edison
alone, eighty-one phonograph patents!
The Graphophone Co. had secured
but recently the services of Macdonald,
who had earlier attracted the favorable
attention of Edward Easton, the latter
in process of reorganizing the grapho-
phone enterprise and effecting a virtual
amalgamation with it of his Columbia
Phonograph Co., as sales agent; with
a view of re-entering the market.
Edison knew of this, yet here he was
being stymied by the same stupidity
and ineptitude on the part of his own
associates which had so recently cost
him the leadership of the lighting in-
dustry which he had established.
Today it seems an unfathomable mys-
tery as to why Edison’s attorneys never
saw fit to make a test with either the
American Graphophone Co., or with the
later Gramophone Co., of the superior
patents which he now sought to re-
claim, Even at that moment, in grapho-
phones then being prepared for the
market, Macdonald without leave had
incorporated the Edison tapered man-
drel, the Edison solid metallic wax
blank, the Edison sapphire cutter and
other Edison improvements. From this
time forward the records of the two
companies were interchangeable.
Edison, as chief stockholder and cred-
itor of the North American Phonograph
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Co. decided to petition North American
into bankruptey in order to regain con-
trol of his patents against the advice
of his personal secretary, Mr. Tate, and
of his legal counsel. In view of the
tactics of the Graphophone Co. affect-
ing other companies in a similar posi-
tion to that of North American a little
later on, the wisdom of Edison in mak-
ing this decision must be admired. Un-
questionably, with the adverse decision
standing against his own Edison Phono-
graph Works, it would be a simple
matter for the Graphophone atttorneys
to secure an injunction and an account-
ing against North American as a pre-
lude to acquiring title to the Edison
patents. This was prevented by Edi-
son’s swift and unexpected decision
and the result is best summed up by
a short story which appeared in the
New York World, January 12, 1896, as
follows:

“Litigation in which inventor T. A.
Edison, Edison Phonograph Works
and John R. Hardin, receiver for the
North American Phonograph Co. have
been involved for a long time, ended
yesterday. Vice-Chancellor Emery in
Chancery Chambers in Newark,
signed a compromise offer by Edison
and agreed to by Receiver Hardin and
creditors, stockholders, and counsel.
Receiver Hardin receives patents on
all phonographs applied for since
August 1, 1888, Edison to receive

$65,000 with interest, total $75,000 on
- a note, deducted for reason of a sale.”

This cleared the way for a sale of the
assets, which were put up for auction
on February 5, by order of the court.
Twelve thousand shares of Edison
Phonograph Co. stock was put up as
one lot, and all other assets as the
other. For each of the lots there was
but a single bid of $50,000 for each,
and on the property as a whole, a sin-
gle bid of $99,500. Edison thereby be-
came for the first time sole proprietor of
his phonograph enterprise.

By Tate, this is painted as a some-
what shady deal which in some sense
defrauded the local companies of rights
for which he states that they had paid
more than one million dollars. But to
anyone who makes a thorough study of
the phonograph industry, it will be ap-
parent that Edison moved just within
the nick of time. Within a year, North
American and the Edison patents would
have become the property of the
avaricious Graphophone Co. Thomas A.
Edison truly loved the phonograph, he
still had a great deal more to contribute
to it. He had withstood the shock of
the monetary loss and loss of control
of his multi-million dollar Edison Gen-
eral Electric Co. stoically, but he had
determined not to lose the phonograph
—at least not entirely. Perhaps final
judgment should rest with what he was
yet to do with it.

Jesse Lippincott, organizer and first
president of North American Pho-
nograph Company; b. Mount Pleas-
ant, Pennsylvania, Feb. 18, 1842,
d. Newton Center, Massachusetts,
April 18, 1894,
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In 1893, after the Detroit convention of
the local phonograph companies had
tentatively approved Lombard’s plan
for restoring all sales rights to the
North American Phonograph Co., about
a year was required to straighten out
difficulties and to put through contracts
with each of the companies. The Colum-
bia Phonograph Co. was the only com-
pany to refuse to sign an agreement.
This was because of the unique position
of this company by reason of its hav-
ing acquired sales rights for the graph-
ophone for the District of Columbia,
Maryland, and Delaware prior to the
organization of North American and
the resulting acquisition by Lippincott
by personal contract of the grapho-
phone sales rights for the rest of the
United States. This situation enabled
the Columbia Phonograph Co. to claim
that these rights, which had been con-
ceded to Lippincott when Columbia
was functioning under the local com-
pany plan in exchange for equal sales
rights for the Edison phonograph in
the same territory, now reverted to the
Columbia Phonograph Co.

Edward D. Easton, shrewd President
of Columbia, could see that here was
an opportunity of a lifetime. He gath-
ered together his associates, among
them R. F. Cromelin, Andrew Devine,
and James Clephane and they agreed
upon a plan, which if successful, would
put them in control of what everyone
could see was eventually to be a great
industry. To assist them in their

scheme, Easton enlisted the aid of a
brilliant young Washington attorney,
Philip Mauro, who was to justify his
confidence time and again.

Briefly, the plan was this. If these
men, some of whom already possessed
stock in the American Graphophone
Co., could gain control of that company
and its Bell-Tainter patents, they might
well be able to take advantage of the
demoralized state of the industry and
as Edison was not in possession of his
own patents on phonographic patents
they might be able to drive him from
the phonograph field, just as he had
been driven so recently from the elec-
tric lighting industry by others.! As the
stock of the American Graphophone Co.
was then practically worthless due to
the inability of the management to pro-
duce a successful machine and the con-
sequent inability of Lippincott to fulfill
his contract, it was fairly simple to exe-
cute the first step of the plan. On
May 1, 1893, the new group assumed
control of American Graphophone, with
Edward D. Easton as president.

The next step was the appointment
of Thomas H. Macdonald as factory
manager, who had attracted the favor-
able attention of Easton by improve-
ments which he had been able to
make to the earlier Edison phono-
graph, and which Edison had adopted.
There were thousands of the inoperable
Bell-Tainter graphophones in the fac-

1 Edisows Open Door, Alfred O. Tate, E. P.
Dutton & Co., New York, 1938,
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tory and these were promptly scrapped.
By the greatest economy and borrow-
ing a few dollars from a few friends of
the company, it was found possible to
put together a new type of machine
which would work satisfactorily.® To do
this, Macdonald adopted the tapered
mandrel, solid metallic wax blanks,
sapphire recording and reproducing
stylii as developed and patented by
Edison. These new machines were
equipped with spring motors and a
hand-to-mouth production was begun.
For the first time cylinders were em-
ployed which were interchangeable
with those of the Edison phonograph
and, the recorded cylinders were cut
to the Edison established standard of
100 threads to the inch.

Undue emphasis has often been
placed on the part that patent law and
the adjudication of patents has played
in the development of the phonograph
industry. It is true that many minor
companies which might have become
large were put out of business because
they had no patents, but in the fre-
quent litigations between the few lead-
ers, or those who had patents, the true
relative merits of those patents as
essential contributions to the art were
seldom weighed objectively, logically,
or even consistently by the courts.
Perhaps this was because the jurists
were not technicians or scientists and
were often swayed more by the effec-
tiveness of presentation of a case than
by the material evidence, which under
these circumstances was often quite
imponderable, as far as the presiding
jurist was concerned.

The proposition that the voluminous
histories of court cases are an accurate
guide as to what occurred in this in-
dustry, or any other, is a great fallacy.
Many important patents never came
before the courts, and further, the fre-
quent reversals of decisions point up
the fact that the eventual victor is most
frequently the one who has the most
money. However, a fairly accurate pic-
ture of the progress of the art is to be

* Annual Report of the Amevican Graphophone
Co., New York, 1900.

gained from a study of the patents
issued year by year, as published in the
Patent Gazette. As anyone who has
taken the trouble to do research on this
subject will know; a very different and
distorted picture is obtained by review-
ing the testimony and decisions handed
down in the court cases year by year.
In many cases, the bias of the jurists
in favor of one side against the weight
of the evidence can now be seen un-
mistakably. In many such cases, vari-
ous questionable legalistic devices had
been resorted to, such as bringing a
suit in a court remote to the defender,
or of attacking a company which had
previously been bought off so that a
consent verdict might be acquired.? Yet,
to read the testimony and decision ren-
dered in these cases, it would seem to
those who read only the compendia of
case histories available in the law
libraries, that complete justice had been
done. It is only by understanding the
context of the situation under which a
certain suit has been brought that the
historian is in some cases able to prove
that justice is indeed blind.

The very first case of a suit for in-
fringement of the Bell-Tainter patents
by the new legal battery of the Ameri-
can Graphophone Co. is an instance of
the above. This was brought in the
District of Columbia against the North
American Phonograph Co. just after
Lippincott’s death and before a re-
organization could be effected. Did the
court take cognizance of this? It did
not, but granted a verdict to the
plaintiff by default. This established a
precedent and immediately after Edison
had bought back his patents from the
receiver, the Graphophone Co. brought
suit against the receiver before the
United States Circuit Court for New
Jersey, as it would have to under
bankruptcy laws, so even though de-
fended by Dyer of the Edison legal
staff, a similar verdict was granted to
the American Graphophone Co. This
was obtained by consent, as the bring-
ing of action by the Graphophone Co.

8 This practice is no longer permitted.
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had prevented the receiver from dis-
tributing the property of North Ameri-
can. This then, represented but a finan~
cial settlement of the claims of the two
companies against North American.

However, in publicity releases issued
to the newspapers by the Graphophone
legal counsel, this was not presented as
a settlement but as a victory which
proved the superiority of the Bell-
Tainter patents over those of Edison.
The next step in the Graphophone cam-
paign was to institute a suit against
the Edison Phonograph Co. and the
United States Phonograph Co., a sub-
sidiary Edison distributing company,
for an injunction on the basis of alleged
infringement of the Bell-Tainter pat-
ents and an accounting for damages. As
the Edison attorneys were busy with
the task of settling affairs with the
local companies, as well as many legal
matters having to do with other Edison
enterprises, they chose to delay bring-
ing this suit to trial. This was per-
fectly agreeable to the attorneys of the
Graphophone Co. as this particular case
pending against The Edison Phonograph
Works gave the graphophone salesmen
plenty of ammunition. The campaign
thus far had worked perfectly. The
American Graphophone Co. in its ad-
vertising was able to point out that its
Bell-Tainter patents had been sustained
by the courts and that they had brought
suit against Edison (as President) and
the Edison Phonograph Works.

This long delay in defending the
Graphophone suit gave the Grapho-
phone Co. time to gain strength. By
1895 sales had picked up to the point
where the next step in the campaign
could be undertaken. By an ostensible
purchase of the stock of the Columbia
Phonograph Co. by the American
Graphophone Co. a virtual consolida-
tion of the two companies was effected.
Except for a block of Graphophone
stock held by Tainter, the ownership of
both companies was practically held by
the same men. By this the Grapho-
phone Co. was enabled to confine itself

¢ Washington Bvening Ster, August 31, 1886,

to development and manufacturing and
the Columbia Phonograph Co. to dis~
tribution and sales. But this was not
the primary purpose, as we shall see.

In the meantime, another unforeseen
incident delayed the Graphophone Co.
—Edison Phonograph Works trial. Just
as decision was about to be given,
Judge Green of the United States Cir-
cuit Court in Trenton died. But Philip
Mauro had not been idle. Knowing that
it would be easier to roll up an im-
posing record of validity for the Bell-
Tainter patents against people who had
no patents than those who had, he had
brought suit against a number of firms
which had been manufacturing ma-
chines or blanks elsewhere, without
benefit of patents. One of the more im-
portant of these precedental cases was
that of the American Graphophone Co.
versus Edward H. Amet of Waukegan,
Ilinois. Amet had been making and
selling a machine allegedly for repro-
ducing graphophone records, thereby
infringing upon the Bell-Tainter pat-
ents. Amet claimed that he was not in-
fringing because he did not make cyl-
inders or sound records, but merely
reproduced them, and that the art to
this extent was open to the world.
Judge Grosscup in the United States
Circuit Court for the northern District
of Illinois granted a permanent injunc-
tion and ordered an accounting of his
profits and the Graphophone Co. dam-
ages.

The ironic fact, of course, is that
Amet was making a machine to re-
produce records of a type which had
never been produced by Bell and
Tainter, this type had been designed,
patented and made by Edison and only
shortly before had been adopted with-
out leave by Macdonald in the new
graphophone. Nevertheless, this case
was to be cited in case after case to
be brought by the Graphophone Co.
against other infringers. Here it should
be brought to the attention of our
readers that although Alfred O. Tate®
former Edison private secretary, said in

8 Edison's Open Door, Alfred O. Tate, E, P.
Dutton & Co., New York, 1938.
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his biography that Edison had decided
to put North American out of business,
it was the actions of the Graphophone
Co. which forced him to this decision
and which Tate failed to state. More-
over, it was not Edison who forced the

Realizing rather late that the Grapho-
phone Co. had been stealing a march
on him, Edison organized the National
Phonograph Co. as exclusive sales
agent for the United States and opened
a sales office in New York, offering dis-

Fig. 5-1. The Edison Spring Motor phonograph, 1896, first of the spring-driven

phonographs.

local companies to suspend their re-
cording and coin-operated phonograph
business, but the American Grapho-
phone Co., which picked them off one
by one on the basis of infringement
of the Bell-Tainter patents.

tributorships and dealerships on the
order now generally obtained in many
industries. Since the reorganization of
the Graphophone Co. the new Mac-
donald graphophones had been designed
primarily for the home market, although
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models were made for dictating pur-
poses and coin operation somewhat
later. To compete, Edison put out in
April of 1896 his first spring-motored
phonograph. (See Fig. 5-1.) A descrip-
tion of this was given in the New York
Electrical Review of April 8 and is
quoted because it reflects very well the
attitude of those close to the scene at
the time:

“The recent announcement that Mr.
Thomas A. Edison had bought back
from the receivers of the North
American Phonograph Company his
own property and rights is followed
by the placing on the market of the
new Edison phonograph, here illus-
trated. This machine is being built at
the Edison Phonograph Works at
Orange, N. J., and will be handled
by the National Phonograph Co.,
which is now establishing agencies
everywhere for its sale.

“The new machines conform in a gen-
eral way to the older type, but it has
two decided elements of novelty. One
is that it is operated by a spring
motor, the other is that it is to be
sold for about $40., thus placing the
instrument within the reach of every-
boby, as a formidable rival to the
music box.

“ ... The thread on the main shaft is
100 to the inch, so that standard
music cylinders, of which there are
now thousands, can be used. It is so
arranged that multiple tubes can be
employed, enabling several persons
to listen at once, and it is also fur-
nished, when desired, with a large
horn and stand, answering the needs
of a large audience. . . . The machine
is fitted for reproducing only, but for
a small extra charge it is built also
to record, or to do both.”

The sale of the new spring motor
Edison phonographs was very good and
so the Graphophone attorneys and pub-
licists decided that it was time to call
a halt, so a circular was prepared for
wide distribution to the trade warning
against buying Edison goods, as follows:

“American Graphophone Company
Washington, D. C., Oct. 15, 1896

“The American Graphophone Co. owns
the fundamental patents which created
and cover the talking-machine art as
it is known and practiced today; and
every so-called ‘Edison Phonograph,’
unless it indents in tinfoil, infringes
these patents. All of the so-called
improved Edison Phonographs manu-
factured in 1889 were made under a
license from the Graphophone Co.
and paid the Graphophone Co. a roy-
alty until Jesse H. Lippincott, Presi-
dent of North American Phonograph
Co. became bankrupt. Since then suits
for infringement, injunction, account-
ing etc. have been vigorously pressed
against the Edison Phonograph Works,
the United States Phonograph Co.,
the Ohio Phonograph Co., the Kansas
City Phonograph Co., the New Eng-
land Phonograph Co., and others. Al-
ready, several judgments have been
entered in our favor, the latest being
against the Receiver of the North
American Phonograph Co. who vol-
untarily submitted to an injunction
and paid damages.

“The suit against Edison, the United
States Phonograph Co., and others
was argued in Sept., 1896, before
Judge Green in the United States
Circuit Court in Trenton, N. J., al-
though the defendants did everything
in their power to retard trial, and for
a time succeeded in postponing a
hearing by urging upon the court that
no phonographs had been made since
1889, and that they were doing sub-
stantially no business.

“Shortly after final hearing Judge
Green died suddenly, leaving the case
undecided. This delay has embold-
ened the infringers, and they are now
re-embarking in the business with a
hastily-constructed type of phono-
graph, some of which they hope to
market before another judge can re-
hear and act upon our suit, leaving
the purchasers of these machines to
settle with us. We are pressing the
matter with all possible haste in the
courts, and meanwhile give public
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notice that every individual, firm or
corporation who sells or uses the so-
called Edison Phonograph, or appli-
ances therefor, does so unlawfully
and will be legally accountable to this
company in damages.”

American Graphophone Co.

E. D. Easton, President

a full showing of the facts. It did
obtain, in Chicago, a final decree
upon two of its claims, but this case
was tried upon affidavits, and not on
the customary oral evidence, and the
case was manifestly so incomplete
that on Nov. 10, 1896, the United
States Cireuit Court for the Southern
District of New York, refused to fol-

Naturally, the Edison camp had to re- low the Chicago decision, and denied
ply, which they did in the following a motion made by the Graphophone
words: Co. for a preliminary injunction

“National Phonograph Co.
Orange, New Jersey

“Our attention has been called to a
circular letter dated Oct. 15, 1896,
and signed and distributed by the
American Graphophone Co., warning
the public against the use or sale of
Edison phonographs and appliances.

“It is generally known beyond dispute
that Mr. Edison, and not the Grapho-
phone Co., invented the phonograph.
Most persons and concerns interested
in the talking machine enterprise
understand the controversy between
the two interests too well to be misled
by the Graphophone Co.'s reckless
statements.

“As to the Graphophone Co.'s claim
that its ‘fundamental patents’ created
and cover the talking machine art, it
seems sufficient to call to mind the
dismal failure which met the grapho-
phone, made some years ago under
those patents—a failure which con-
tinued up to the time the Grapho-
phone Co. appropriated the Edison
improvements which made the phono-
graph a success.

“The entry of the ‘several judgments’
in the Graphophone Co.'s favor, as
referred to in the circular letter, was
upon consent and in no wise affected
the merits of the Graphophone Co.'s
patents. Particularly is this true as to
the decree against the Receiver of the
North American Phonograph Co.,
which was consented to in order to
expedite the distribution of the assets
in the receiver’s hands. The Grapho-
phone Co. has never yet obtained a
judgement at final hearing and upon

under the same claims.

“The Graphophone Co. has never sued
Mr. Edison, nor the Edison Phono-
graph Co. as stated in its letter to the
public. One of the suits argued before
Judge Green in September has been
pending nearly four years. If the
Graphophone Co. had any confidence
in its patents this case would have
been tried and decided long ago.

“Suits are now pending against the
Graphophone Co.’s factory and sell-
ing agents for infringements of the
Edison patents’ on the phonograph
improvements which the graphophone
was forced to adopt to keep before
the public. We believe that a decision
on these suits will set the present
controversy. at rest for all time. Then
the only persons or concerns ‘legally
accountable’ will be the handlers of
of graphophones who have invaded
our patent rights in the Edison
Phonograph.”

National Phonograph Co.
W. S. Mallory, President

Hereafter, the story of the battle may
be followed fairly well by reading the
files of the Phonoscope,® the first inde-
pendent publication to be devoted pri-
marily to the phonograph field. At this
time the motion pictures were coming
along also, which accounted for the
name chosen for the publication.
Strangely, the Phonoscope was launched

8 The Edison Phonograph News, published for
a time after 1893 by James L. Amden, was actu-
ally an Edison house organ, devoted to the
Edison Phonograph and the interests of the local
companies and operators. Amden also wrote an
official service manual of the Edison Phonograph.
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at the time when this exchange was at
its height—November 15, 1896, was the
publication date of the first issue. Evi-
dently the editor didn’t know which
way to jump, for it was not until the
April issue of 1897, that he took cog-
nizance of it and then very neatly
avoided the necessity of taking sides by
publishing both letters, with the follow-
ing comment:

“We have had many inquiries relating

to the cause and result of the late
legal trouble between the Phono-
graph and Graphophone Companies.
We print the claims of both concerns
as pyt forth in circulars issued by
their parent companies of the rival
parties during the recent controversy.
We are pleased to say, however, that
the trouble has been amicably set-
tled, and both concerns are now
working for the general interest of
the talking machine.”

The editor must indeed have been an
incorrigible optimist if he believed the
last sentence of his statement! However,
it is true that an uneasy truce had been
agreed upon, but it was to prove not
more than a lull in the more or less
continuous warfare between the two
companies, neither of which seemed to
be willing to risk an all out court de-
cision as to the superiority of the pat-
ents which they held. With respect to
the two statements which had been is-
sued by the companies prior to this set-
tlement, and statements which were
later made by counsel and in advertise-
ments in later years referring to the
terms of this settlement, it is important
to get a clear point of view as to not
only what these terms were, but the
Graphophone Co.'s official attitude in
accepting them. As statements concern-
the settlement were issued by the
Graphophone legal staff to the press,
numerous stories were printed in the
newspapers the following day. As these
news stories are in substantial agree-
ment with the known terms of the set-
tlement and it is the Graphophone Co.’s
interpretation of these terms as of that

v

date which is important, one of these
news stories based on the Graphophone
press release is quoted, as follows, from
the Brooklyn Eagle, Dec. 19, 1896:

“The litigation which has been pro-
ceeding for several years between the
American Graphophone Co., of Wash-
ington, D. C. and Thomas A. Edison
and the Edison Phonograph Works
relative to the talking machine pat-
ents, has been brought to an amicable
conclusion. Edison, it is stated by
counsel for the Graphophone Co.,’
admits the fundamental character of
the graphophone patents, and that
they control the commercial art of
sound recording and reproducing as
it is practiced today, and agrees to a
decree of injunction in the principle
case pending in the United States
Circuit Court for the District of New
Jersey. The American Graphophone
Co., on the other hand, admits the
validity of patents for various im-
provements which Edison has taken
out since the issuance of the grapho-
phone patents, and consents to de-
crees in favor of Edison on those pat-
ents.”

Shortly before this, determined not to
let Edison get a foothold in the home
talking machine market, Columbia of-
fered a spring-wind graphophone (Fig.
5-2) at the then unheard of low price
of twenty-five dollars, with discounts
to the trade as high as forty percent.
Now, with the settlement of the court
cases making legal for the first time the
adoption of the Edison improvements,
the Graphophone made use of another
stratagem. As the Columbia Phono-
graph Co. had not surrendered its con-
tract with North American, it could
maintain that the provisions of the con-
tract were still enforceable upon Edi-
son and the Edison Phonograph Works.
It could still represent itself before the
public as agents for the Edison Phono-
graph and to demand that it be sold
merchandise under its provisions.

7 Italics added.
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In January 1897, the Columbia Phon-
ograph Co. moved its main offices from
Washington to New York City, where
its chief sales activity was then cen-
tered, evidently anticipating the terms
of the settlement and recognizing that
the objective of driving Edison from
the field must be given up, for the time
being, at least, a three-story building
prominently located on Broadway had
been secured. Offices and recording
studios were located on the upper floors

The Columbia, Price $25.

Fig. 5-2. This early Columbia Grapho-
phone sold for $25 complete with re-
corder, reproducer, speaking and hear-
ing tubes. It played the 2-minute wax
cylinder record.

and the main floor was given over to a
large salesroom for machines and rec-
ords. Large, electrically lighted signs
the entire width of the building were
placed above each of the three floors,
as follows:

EDISON PHONOGRAPHS
THE PERFECTED GRAPHOPHONE
THE COLUMBIA PHONOGRAPH CO.

The stock of the Graphophone Co. was
soaring. Charles Tainter, who had not
been with the company since the col-
lapse, now secured himself a job in a
rather interesting manner. On July 9,
1897, be brought suit for twenty-
thousand dollars against a former
stockbroker, whom he alleged had
loaned him money on stock of Ameri-
can Graphophone Co. he had de-
posited with the broker the year pre-

viously. Tainter alleged that when he
tendered repayment, the stock could not
be produced. Perhaps it was sheer co-
incidence, but a few days later, on
July 30th, it was announced in the daily
newspapers,

“Prof. Charles Sumner Tainter, who
with Prof. Alexander Graham Bell
and Prof. Chichester Bell, invented
the Graphophone, has entered the
service of the American Graphophone
Co. to conduct experiments looking to
improvements in sound-recording and
sound-reproducing apparatus. Prof.
Tainter since the original invention
has contributed much towards the
improvement and perfecting of the
talking machine. The talking machine
as it is represented in the grapho-
phone, was invented and improved in
Washington and as a business enter-
prise the graphophone has been de-
veloped largely by Washington capital
and energy.”

(Washington Star, July 30, 1897)

The finesse of Philip Mauro in pulling
chestnuts out of the fire, turning an ad-
verse situation into a favorable one and
at the same time salving the local press
is well illustrated with many such
classic examples of his consummate
skill, not only as an attorney, but as a
public relations expert extraordinary.

It can be seen that the campaign of
the Washington reporters was succeed-
ing handsomely, at least in a financial
sense. Meanwhile the Edison cause was
in a bad way. In October, 1897, Edison
was forced to mortgage the Edison
Phonograph Works for three-hundred
thousand dollars to take up demand
notes for money which he had secured
from other sources to finance opera-
tions. The contrasting prosperity of the
Graphophone enterprise is emphasized
that just about the same time Andrew
Devine, headlined as “Noted House
Stenographer,” in the newspapers of
Washington and elsewhere, was an-
nounced as leaving his remunerative
post to accept the vice-presidency of
the American Graphophone Co., of
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which he had been a founder and di-
rector, and to which he would hence-
forth devote all of his time.

Philip Mauro and his staff were now
so busy with the business of narrow-
ing competition by eliminating the
many opportunists who had entered the
talking machine field that he felt an
advertising department should be or-
ganized. This was done and outstand-
ing men in the newspaper business were
brought in to prepare advertising and
publicity, headed by Harry P. Godwin,
then editor of the Washington Star.

However, Mauro’s ability to translate
technical information and the legal
phraseology of the courts into simple
and meaningful English was never to
be transcended by his hired publicity
experts, as good as they were. From
this time forward, the success of the
Graphophone seemed assured.

It was not until 1898, with the intro-
duction of the “Edison Home Phono-
graph” (see Fig. 5-3), that the National
Phonograph Co. began to compete suc-
cessfully with the graphophone in the
home market. An extremely interesting

Fig. 5-3. First of several models known as the Edison Home phonograph. It was
a spring-motor type and produced sufficient volume to be heard through a 14-inch
horn. A shaving knife permitted erasure of sounds for cylinder reuse.
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facet of this situation was that as the
Columbia Phonograph Co. had gained
its early successes through the opening
of showrooms in the larger cities, such
as Boston, Chicago, Philadephia and St.
Louis, much of the distribution was in
urban areas. However, the National
Phonograph Co., finding the big city
competition more difficult because of
the lower prices of the graphophone,
concentrated on securing outlets in the
smaller cities and towns and through
farm mail order houses, such as Babson
Brothers, Chicago. Two other influences
assisted in establishing a strong trend
towards predominance of the Edison
phonograph in rural areas; first, the
isolation of farmers in the more remote
areas, which it is hard to appreciate in
these days of the automobile and radio,
made for ready acceptance of the rug-
ged, dependable Edison phonograph as
filling a long felt need for entertain-
ment; second, the admiration of rural
people for Thomas A. Edison, the great
inventor, knew no bounds. The maga-

zines and papers which went into rural
homes carried but little of the anti-
Edison propaganda, now almost con-
tinuously being ground out by the
publicists of the graphophone. When a
luckless graphophone salesman did ven-
ture into the farmhouse and attempted
to follow the line then being followed as
a sales opener by saying, “Did you
know that Edison was not the inventor
of the phonograph?” he was fortunate
to escape without bodily injury. The
country folk would have none of it.
These influences which shaped the
growth pattern of the cylinder industry
also later affected the disc talking ma-
chine industry. For similar reasons the
disc gramophone and its successor, the
Victor talking machine, were to make
their initial successes in the wurban
areas, while the phonograph was con-
tinuing to expand in the rural areas.
The Graphophone Co., in trying to ride
both horses, almost dropped between,
but that is a story to be told in a suc-
ceeding chapter. *




CHAPTER 6

THE BETTINI STORY

IN seeking to provide entertaining read-
ing, there is an understandable tend-
ency of authors to seize upon the more
fascinating or dramatic episodes of a
period and to develop them out of pro-
portion to their actual importance.
This has happened with respect to the
reporting of the phonographic achieve-
ments of Gianni Bettini, one time
Lieutenant in the Italian cavalry, who
came to the United States in the mid
1880’s. Bettini was born in 1860, in
Novara, Raly, to a family of the landed
gentry. As was the nineteenth century
custom for young men of his class,
Gianni was given a gentleman’s educa-
tion, stressing languages, classical liter-
ature and a grounding in the arts and
music. Not being particularly scholarly
in his tastes, he ultimately gravitated
towards an army career. A dashing and
handsome young man, with a turned
up military mustachio, he made a strik-
ing figure in his uniform as a Lieuten-
ant in His Majesty’s Cavalry.

The life of an Italian cavalry officer
in those days offered considerable op-
portunity for travel and social life.
While on a visit to Paris Bettini met
a vivacious young American socialite,
Daisy Abbott, of Stamford, Connecticut,
a descendent of the Pomeroy Abbott
branch of the well-known New England
pioneer family. Lieutenant Bettini so
fell in love with Miss Abbott that he
gave up his military career, followed
her back to New York and persuaded
her to marry him. For a short time the

newlyweds settled in Stamford, the
home of the parents of the bride. Per-
haps Bettini grew bored with the some-
what stilted existence as a country
squire, for he soon began to evidence
a great interest in mechanical con-
trivances and turned to inventing. How-
ever, the first product of his efforts re-
flected his musical background in that
it was a mechanical page turner, upon
which he applied for a patent Septem-
ber 5, 1888.!

Sometime during the latter part of
1888, Bettini secured somehow one of
the improved Edison phonographs. As
Jesse Lippincott had organized the
North American Phonograph Company
in June of that year and the local com-
panies were only then in the process of
organization, it seems unlikely that he
could have secured one earlier. There
is some little mystery as to just how
Bettini secured one at all, for by the
terms of the contracts between North
American and the local companies both
phonographs and graphophones were to
be offered by lease only and were not
to be sold outright. Sales of machines
were not permitted until a considerably
later date. The phonographs then pro-
duced were designed to serve as busi-
ness machines. Consequently, when
Lieutenant Bettini tried to use the
Edison phonograph, which had been
equipped for use only for office dicta-
tion, he quite understandably found it

1 U, S. Patemt Gasette, Vol. 45, p. 895—issued
August 13, 1889.




70

EVOLUTION OF THE PHONOGRAPH

unsuited for the purpose of recording
and reproducing the singing voice and
music. The present day telephone in-
struments are similarly unsuited for the
purpose of transmitting music and song.
Today it would be economically feasible
to substitute sensitive, wide frequency
range, piezo-electric crystal micro-
phones for the comparatively deaf car-
bon grain transmitters of our tele-
phones. Why is it not done? Because
so much extraneous background sound
and both high and low frequencies out
of the narrow range needed for speech
transmission would be picked up as to
make conversation more difficult, rather
than facilitating it.

When the licensed companies found a
prospect of financial salvation in the
use of the phonograph for entertain-
ment, they had only to request that the
“speakers” be equipped for the making
or reproducing of musical records,
rather than “phonograms,” as they were
then called. The origination of the term
“phonogram” by Edison, underlines the
fact that the Edison machine of the
time, with its heavy chassis and electric
motor with battery, was intended to be
a business machine, rather than an en-
tertainment device. Perhaps it may be
inferred that Bettini may have obtained
his phonograph through an unauthor-
ized channel. If so, this would explain
why he chose to design recording dia-
phragms and reproducers suited to his
purpose, rather than by appealing to
Edison. Bettini was the first “fan” of
the phonograph, in the sense that it
has since been applied to amateur
photographers. From the beginning his
purpose in recording was to get realistic
and pleasing “pictures,” so to speak, of
the voices of accomplished singers, so
that he might play them over for their
pleasure and his. It was a worthwhile,
if expensive, avocation; and finding the
pursuit of it fascinating, he determined
to move to New York where there were
many great singers whom he might
persuade to “pose” before his recording
horn.

In analyzing the reasons for the poor
quality of the vocal records he had been

able to secure with the original Edison
recording diaphragm, Bettini came to
the conclusion that the chief difficulty
lay in the single point of contact of the
cutting stylus with the diaphragm. Con-
versely, he reasoned that this was also
a fault in the reproducing diaphragm
assembly. Bettini therefore designed a
more flexible diaphragm made of mica,
instead of the thin French glass used
in the Edison “speaker,” and attaching
four radial spurs from the stylus to the
diaphragm at points on a circle equi-
distant from the stylus and the center
of the diaphragm. He did this both for
the recording stylus and the reproduc-
ing stylus assemblies. These devices be-
came the subject of his first phono-
graphic patent and the operation was
described in the specification, in part,
as follows:*

“ . .. taking vibrations off a vibratory
body at several points or places, com-
municating them to a common or
central point or place by independent
conductors, causing a record to be
made from this common point or
place, and then causing this record
to act at the common or central point
or place, communicating vibrations to
a vibratory body at several points or
places.”

It is necessary to look elsewhere to find
out exactly what Bettini was trying
to accomplish and the theory in back
of his method. In an article written in
French in June, shortly after the filing
of his application, Bettini stated that he
had found- it was difficult to get an
audible impression in the cylinders and
that when a good impression was se-
cured the quality of the reproduction
lacked the clarity of timbre that per-
mitted the distinguishing of one voice
from another. He stated also that he
thought it unpleasant to use the ear
tubes and that when a metal horn was
substituted the reproduction was even
poorer and lacking in musical quality.

3 U. S. Pateni Gasette—Vol. 48, p. 921 “Re-

cording and Reproducing Sounds” filed April 11,
1889, issued Aug. 13, 1889,
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This was undoubtedly true, especially
as we know that Bettini must have
secured one of the earliest commercial
instruments produced, and equipped
with the thicker glass diaphragms in-
tended for dictation.

Both Bettini’s purpose and theory in
respect to his invention are better ex-
plained by the author of an article
which appeared in the Scientific Ameri-
can of April 26, 1890, from the text of
which the following is quoted:

“Any reader of the daily papers must
have noticed within the last few
months frequent mention of a new
instrument of the phonograph type,
invented by Lieut. Gianni Bettini, an
officer in the Italian navy (sic), at
present residing in this country. This
gentleman conceived the idea of con-
structing a phonograph so as to be
exceedingly sensitive to the different
qualities of the tones of the human
voice, and to reproduce those tones
with the original qualities, so that
the voice of the speaker could be
easily recognized; and furthermore to
produce uniformly good records with-
out regard to the quality of the
speaker’s voice, also to secure a
volume of sound which would com-
pare favorably with that of a voice
engaged in ordinary conversation, so
that the words could be heard and
understood without the necessity of
employing stethoscopic ear tubes.
“Every student of acoustics knows that
vibrating membranes, strings, rods,
columns of air, and thin plates of
various kinds have active points and
neutral points, and Lieut. Bettini has
taken advantage of this fact in the
construction of his instrument. He
connects his recording stylus with the
diaphragm at various points, to in-
sure contact with one or more of the
actively vibrating parts or centers of
the diaphragm, thus avoiding the
points of rest or nodes where little or
no vibration occurs.”

With what Bettini was trying to accom-
plish as conveyed by the reporter of

Scientific American there can be little
quarrel, but his theory does not con-
form to certain facts even then quite
well known. The statement which the
author attributes to Bettini that “vi-
brating membranes, rods, columns of
air, and thin plates of various kinds
have active and neutral points” is true
now as it was then. But this law applies
only to the free, or natural modes of
vibration of these media when in a rec-
tilinear conformation of some sort, and
of uniform diameter or cross section, as
in cylinders and prisms. It did not and
does not apply to the mode of vibration
of a thin and more or less flexible dia-
phragm of circular shape. The mode of
vibration of such a flexible disc, whether
the edges are free, or clamped more or
less tightly and uniformly, is always
in concentric waves. The bar, cylinder,
confined air columns, or thin plates, do
not respond to all air vibrations, but
only to certain tones, or the harmonies
thereof. There are neutral points in
this case. The usefulness of the dia-
phragm is its capacity for responding
to a wide range of vibrations, and con-
versely, by setting it into vibration by
appropriate mechanical means that it
is possible for it to emit a wide band
of tones. The fact that it has always
been possible to secure the reproduction
of a sliding tone from as low a funda-
mental as the air loading of the dia-
phragm and its area and stiffness will
permit, to as high a tone as the inertia
of its mass will permit, is ample evi-
dence that there are truly no “dead,” or
neutral points. It is true that there
are resonant peaks due to faults in
material and design, but this is not the
phenomenon to which Bettini was re-
ferring.

What Bettini did accomplish with his
first quadruped-shaped spider, with its
legs attached to the diaphragm of mica,
was to lower the emphasis upon upper
register response and to increase the
relative bass register response. In mod-
ern parlance, Bettini had altered the re~
cording and reproducing characteristic.
The “cross-over” was at the pitch at
which the principal node of vibration
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would be in the circle in which the
legs of the spider were attached. This
will explain his success in recording
the upper registers more smoothly, as
in the soprano voice, which could be
taken with much greater facility and
less danger of “blasting.” However, the
placing of the four legs in a thin,
flexible diaphragm at any other point
than the center sets up eddy currents—
tending to vibrate the diaphragm in
concentric circles around each of the
legs, whether in recording or reproduc-
ing. This is the fact which makes the
spider of questionable value and is per-
haps the reason it was not adopted by
others. Later in the development of the
art, the same result of de-emphasizing
the upper register and increasing the
lower register response was achieved by
laminating the diaphragm in concentric
layers, thickest at the center. Just to
set the record straight, with respect to
certain misleading sketches which have
been published, the legs of Lieutenant
Bettini’s “musical spider” were gener-
ally placed concentrically and not
placed haphazardly and of various
lengths. Only one of his models shows
such a random disposition of the legs.
He made also multiple diaphragm units,
in each of these cases the spider came
from the center of each diaphragm to
a point centered between the dia-
phragms, where the cutting or repro~
ducing stylus was affixed.

Now why is this important? If Bettini
had indeed fashioned something of out-
standing merit, it would seem as though
one of the leading companies would
have adopted it—with or without leave.
Will Hayes of the Edison staff (now
deceased) said that they had one of the
Bettini attachments there but the ex-
perts there considered it weak, though
producing results of good quality. On
the other hand, the editor of Phono-
scope, Russell Hunting, himself a pro-
lific recorder, had these good words to
say about the Bettini micro-phono-
graph method in response from an in-
quiry from a reader, that the Bettini-
microphone attachment would make a
better record than the standard Edison

recorder. In his column “Trade Notes”
in Phonoscope of November 1896, he
said,

“The records taken with the Bettini
Micro-phonograph Diaphragms are
wonderful for their solidity of tone
and resonant carrying powers. Rec-
ords of the female voice taken with
the attachment are truly marvelous.”

Just for perspective, the following is
quoted from the same issue by another
commentator whose offering was head-
lined “Voices from the Dead.” The
writer had evidently attended one of
the rare occasions upon which some
of the early wax cylinders sent to
Thomas A. Edison by his European rep-
resentatives, Dr. Wangemann in Berlin,
and Col. Gouraud in London, had been
played. This correspondent said,

“Recently the writer had occasion to
attend a phonograph recital. Among
the cylinders used that night were
some whereon Hon. W. E. Gladstone
and the venerable Bismark had re-
corded their voices. . . . I have read
the speeches of Gladstone and Bis-
mark, but I did not know their spirit
until I heard their voice on the cyl-
inder of a phonograph. The body,
the strength, the soft modulation, the
emphasis, so faithfully reproduced by
the delicate mechanism, the life thus
imparted to the words, made them
sink indelibly into my soul, showing
to me the fulness of their power, the
men whom till then I had only known
vaguely.”

Of course, this referred only to the
speaking voice. However, there was one
important vocal coach and surgeon who
utilized both the Edison phonograph
and the Bettini micro-phonograph at-
tachments (Fig. 6-1) during these years
and who wrote about his experiments.
This was J. Mount Bleyer, M.D., Sur-
geon to the New York Throat Infirmary
and Editor of the Electrical Review. Dr.
Bleyer was employed as consultant by
many of the famous vo-zal artists of the
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Fig. 6-1. Reproduction of an early ad illustrating Bettini’s micro-reproducer whick
was later made available as an accessory for Edison and other phonographs.

time, and collected recordings of their
voices much as had Bettini, but with
a somewhat different purpose. Dr.
Bleyer utilized the records of the voices
of his illustrious patients as a means of
studying the functioning of their vocal
cords and singing technics. Collectors
have avidly sought to find some of the
Bleyer recordings, but they are now
believed to have been destroyed. But
Dr. Bleyer did leave important com-
parative information in a paper which
he wrote entitled “The Edison Phono-
graph and the Bettini Micro-Phono-
graph—The Principles Underlying Them
and the Fulfillment of their Expec-
tations.”

The following significant comments
are quoted from the Bleyer paper:

“It is a known fact that in instru-
ments made in exactly the same way
there is still perceptible a certain dif-
ference in the shade, the quality, or
the timbre of their tones. So we find
it with the human voice. A certain
standard is necessary in order to
judge of the proper timbre, pitch and
quality in a tenor, a baritone, and a
basso voice, as well as in a soprano,
a mezzo-soprano, an alto, and a con-
tralto. By bestowing some further

8 Read by Dr. Bleyer before the Section oun
Laryngology, 43rd Annual Meeting of the Amer-
ican Medical Association, Detroit, June 1892,
also before the American Electro-Therepeutical
Association later.

experimental study on this subject,
I am certain that shortly I can bring
forward a standard as well as an
additional new art to aid the learn-
ing of singing, etc.

“Some of the records which served me
for my purpose were taken from
celebrated tenors of the Metropolitan
Opera House, as Julian Perotti, An-
dreas Dippel, Carl Streitman, Mr.
Koppel etc. Also singers Theodore
Reichmann, Emile Steger, Conrad
Behrens, Felicia Koshofska, F. C.
Nicolini, Nina Bertini, Helen Mora,
Bertha Ricci, and many others less
educated in the several arts.” - - -
“Mr. Thomas A. Edison has interested
himself in my behalf regarding these
studies, and has specially built for
me a phonograph which has many
new attachments, besides a number
of fine diaphragms on a new prin-
ciple; with its recorder I shall be able
to receive the fine tones and repro-
duce them.”

Contrary to Tate and others who have
incorrectly stated that Edison was op-
posed to the development of the phono-
graph as a musical instrument at that
time, Dr. Bleyer's testimony indicates
conclusively that Edison was very much
aware of this potential and desirous of
encouraging it.

Perhaps the best way to arrive at an
impartial judgment today, as to the
comparative merits, would be through
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resort to the three dimensional evi-
dence that is left. However, this sort
of evidence, the records and machines
of Edison and Bettini of that time, are
getting extremely hard to find, par-
ticularly of the latter, to say nothing
of getting sufficient quantities together
in one place to make direct compari-
sons! A former columnist of Hobbies
Magazine, Stephan Fassett, who in his
writings claimed to have looked forward
with great eagerness to hearing some
of these rarest of the rare Bettini cyl-
inders, expressed great disappointment
when some were found and played for
him. A cache of fifteen of the Bettini
cylinders had turned up in Mexico City
in 1945. Mr. Fassett’s disappointment
may have stemmed from the fact that
these records were principally of the
less important artists. A contributory
factor may have been the fact that they
were played for him by means of an
improvised electric pick-up made par-
tially of an old Edison reproducer
equipped with a crystal cartridge and
connected to an amplifier and speaker
of undetermined characteristics. This
could have resulted in a positive mis-
match, for the Bettini records were
quite different in quality from the
regular commercially produced musical
records of the time. As is now becom-
ing well recognized, the acoustically
recorded records of any period or type
of manufacture have a recorded “char-
acteristic” that may be as clearly de-
fined as those of modern electrical re-
cordings. All too often the assumption
has been made that playing acoustic
records by any type of electrical equip-
ment must necessarily result in im-
proved reproduction over anything that
was possible during the acoustic era.
Another factor is that all of the rec-
ords offered for sale by Bettini were
duplicates, and not original recordings.
All records were transferred from the
one original “master” cylinder which
Bettini kept in his studio at 115 Fifth
Avenue. On March 14, 1892, he applied
for a patent on his method of duplicat-
ing cylinders. This involved the use of
opposed cylinders, similar in principle

to the device for recording both sides
of a sound wave, one side on each of
two parallel cylinders, with a double
pointed stylus between as patented by
Hall in 1899. However, Bettini’s device
was so arranged that gravity assisted in
the cutting of the cylinder which was
located diagondlly below the mandrel
holding the master record and which
was of course traced with a smooth
stylus. Very likely Bettini did not offer
copies of his growing repertoire of rec-
ords until after he had perfected this
transcribing device.

Lieutenant and Mrs. Bettini were
popular with the musical people of New
York and especially the great opera
stars of the 1890’s and often entertained
them. Naturally, they would play the
Edison phonograph with the Bettini
micro-diaphragm attachment, and their
distinguished visitors, pleased to hear
themselves as others heard them, would
willingly consent to record a song or
two. In this manner Bettini gradually
built up over a period of three or four
years a fabulous archive. Without ques-
tion his technic of recording improved
with the passage of time. In developing
this talent, Bettini was greatly assisted
in his work by two of his best friends,
one of whom was destined himself to
become one of the most famous of
recording directors. This was Emilio
dé Gogorza, the distinguished baritone,
who sang so many selections for Bettini
that they decided it would be best to
adopt a pseudonym for some of them
and that is how “Signor Francisco” was
originated, a practice which de Gogorza
carried into his prolific latter day re-
cording with later companies. The other
friend was Rosa Chalia, South Ameri-
can soprano, who sang for him many
solos, as well as duets with de Gogorza,
de Bassini, and others. The constant
demonstrations and the taking of dupli-
cates may well also have served to re-
duce the quality of many of the Bettini
cylinders. It is not known how efficient
the Bettini copying device was, but this
much may be gleaned from the article
by the reporter of the Phonoscope who
visited the Bettini studio in 1896. He said,
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“Signor Nicolini has a cylinder to
which he sang on his last visit to
this country with Mme. Patti three
years ago. Nicolini was never much
of a singer and the phonograph of
today does not give him even justice,
as it has been considerably worn
from repetitions given to those who
wanted to hear Mme. Patti’s husband
Sing."

Bettini filed an application for an im-
proved duplicating machine in April,
1897. This seems to indicate that the
former device left something to be de-
sired. The new model provided means
for adjusting the pressure on the cyl-
inder being cut to match the volume of
the master cylinder being copied.

Another factor in this situation was
that by reducing the emphasis in the
upper registers in order to achieve a
more pleasing “original” record, the
number of satisfactory copies which
could be secured must have been re-
duced. Very likely this is the drawback
which prevented other companies from
seeking to use it. It should be also em-
phasized that until the late 1890’s,
Bettini had not designed or made a
complete phonograph—nor did he make
blanks. He made the records to order
on the standard commercial blanks and
he made the micro-phonograph attach-
ments for the phonograph and grapho-
phone, but he did not revolutionize the
phonograph industry.

Calvin G. Childs, Vietor Emerson,
Frank Capps, Will and Fred Gaisberg,
Walter Miller, and the others who were
about to begin the job of capturing in
more permanent form the voices of the
greatest singers on earth, were also
learning. They were learning that the
secret of getting brilliant and lifelike
recordings lay in selecting the right
thickness of diaphragm, of adjusting the
damping of the edges just so, of select-
ing the right horn, of the proper de-
sign and polishing of the cutting stylus,
the proper composition and conditioning
of the wax and in controlling many
other variables. By experience and
careful judgment in these matters these

experts soon learned how to get the
best results from each recording ses-
sion, which was to become an important
matter in the days of large fees to
come. But these men were still using
glass diaphragms and the conven-
tional phonographs or graphophones.
And more importantly to the assess-
ing of credit, when most of these
men switched to disc recording, they
took with them the experience gained
in making cylinder “masters.” Even
de Gogorza, Bettini's good friend, had
his voice registered by a glass dia-
phragm with a single arm from the
cutting stylus to its center. Who can
say that the Bettini micro-diaphragm
contributed to the superior results thus
achieved?

This is not being said wholly without
reference to the third dimensional evi-
dence in the form of the records. The
large number of recordings made by
de Gogorza from Bettini through to the
electrical recording era and for several
companies, has offered a rare oppor-
tunity to make comparisons. Always
bearing in mind the variables caused
by wear, the necessity of securing a
proper matching and the changing
voice of the singer, comparisons are
still quite revealing. No less than three
authentic Bettini eylinders of de Gogorza
have been compared with those taken
of the same singer by Columbia (prob-
ably by Victor Emerson) and others;
also dises by Berliner, Eldridge R.
Johnson, Vietor, and Zonophone (as Ed
Franklin). There is no question but
that the Victor records are the best.
There is considerable doubt as to
whether the electrical recordings are
as faithful as some of the acoustic re-
cordings, at least as far as the voice is
concerned. The important thing is that
all of these discs were taken, as far as
is known, with the exception of the
electrical recordings by the means of
glass diaphragms with a stylus making
a single contact with the center of the
diaphragm.

“But,” some critic will say, “didn’t
the Orthophonic Victrola employ a
spider in the reproducer?” The answer
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is yes, but the center portion of the
Duralumin diaphragm was bowl shaped,
so that it would tend to vibrate as a
unit and the remainder of the area was
concentrically corrugated to eliminate
as far as possible the eddy currents,
which was not true of the design of the
Bettini diaphragm.

The larger number of the Bettini
cylinders were probably made after
1896 and the development of the im-
proved duplicator. For these reasons
there is a hope that additional caches
will be discovered which will reveal
better quality than those found in
Mexico City. To be fair to Mr. Bettini,
it is rather amazing that he was able
to persuade so many of the greatest
artists to record for him. The cost of
such talent if he had to pay for it
would soon have terminated his record-
ing activities. Very likely it was the
venturing of the enterprising Gramo-
phone Co. into the recording of celeb-
rities for fees in 1900 which brought
this phase of Bettini’s career to a close.
Meanwhile, to gain a better picture of
the galaxy of stars” which Bettini had
fixed in wax as early as 1896, the fol-
lowing is quoted from the Phonoscope
article of 1896:

“The collection is unequalled any-
where. There are songs by Yvette
Guilbert, who sang into the phono-
graph on her recent visit to this
country. When the writer visited the
studio lately, Yvette's voice sounded
from the phonograph, one of her
English songs, ‘I Want You, My
Honey.’” Then the voice gave ‘La
Soularde’ and an imitation of Bern-
hardt’s style of delivery in a favorite
character. Then followed a selection
from ‘Izeyl, by Bernhardt herself,
with all the passion in which the
passage was recited on the stage.

¢ A more promising find of Bettini cylinders
was found near Syracuse, N. Y. in 1952, some
of them in a barn. Included were records by
the Metropolitan tenor Thomas Salignac, Emilio
de Gogorza, Frances Sayville, Dante del Papa,
Giuseppe Campanari and other opera artists,
totalling twenty-two. Some are excellent record-
ings, others poor.

“ . . . The next cylinder was one

labelled ‘Melba,’ which was truly
wonderful; the phonograph reproduc-
ing her wonderful voice in a marvel-
ous manner, especially on the high
notes which soared away above the
staff and were rich and clear. . . .
Among them were Victor Maurel, the
well-known baritone singer,
Tomaso Salvini, who rolled out a
grand passage from ‘Otello’ in the
Italian translation; M. Cogelin, the
famous French actor, whose visit to
this country will be remembered; Pol
Plancon and Mme. Saville, the beau-
tiful Frenchwoman, who warbled a
bit from the opera of ‘Rigoletto,’ and
another from ‘Carmen’ . . . Sigrid
Arnoldson’s voice was heard in a
cylinder to which the artist sang
three years ago.”

Despite all of the publicity and free
talent, there is considerable doubt as
to whether he actually made money,
even though he must have had an en-
joyable and rich experience. He dabbled
in other things than the phonograph.
In 1893 he invented a nickel-in-the-slot
machine, not for playing phonograph
records, but for dispensing gum or
candy balls! In 1897, he was issued a
patent on an acetylene lamp. This latter
year he published a twelve-page cata-
log of cylinders for sale. The next year
Bettini ventured also into the field of
popular songs and issued a catalog over
twice the size listing over four-hundred
selections, about evenly divided be-
tween popular and classical.

By 1899, Bettini was offering for sale
at from two to six dollars each records
by such world famous artists as the
sopranos Nellie Melba, Frances Sayville,
Sigrid Arnoldsen and Marie Engel; the
tenors Dante del Papa, Albert Saleza,
Ernest Van Dyke; the contralto Eugenia
Mantelli; and the noted bassos Pol
Plancon and Anton Van Rooy. He also
advertised for sale dramatic recordings
by Bernhardt, Rejane, and Salvini. It
seems quite likely that some artists who
had recorded for him wished to have
him refrain from advertising their
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names, for in his 1899 catalog the fol-
lowing paragraph appears:

“We have in our collection many rec-
ords from celebrated artists, not men-
tioned in this catalog, and we are
constantly adding new ones.”

From newspaper stories, articles in the
trade papers and elsewhere, it is be-
lieved that Bettini also had records by
both Jean and Edouard DeReszke, Italo
Campanini, Emma Calve, Francesco
Tamagno, Lola Beeth, Ellen Terry,
Mark Twain, John Drew, Lillian Nor-
dica, and Lillian Langtry.

The handful of Bettini cylinders that
are known to exist are but a mockery
of an opportunity lost, for Edison had
created in 1890 the large cylinder to
small cylinder transcribing mechanism
providing means by which Bettini
might have been able to preserve so
much that now seems irretrievably lost.
The irony is that if Edison had used the
device himself in the interim between
the time of application and the granting
eight years later (just the period in
which Bettini was most active), very
likely the courts would have perversely
ruled that his patent was invalid for
prior publication as they had his cel-
luloid molding patent! It is true that
during this same period Edison was
not particularly concerned with the
finer aspects of recording. He had his
hands full with the troubles of the
North American debacle and in some-
how regrouping for a fresh start. In
Europe, howevel‘,!Pathe was about to
begin its own great saga of recording
the famous artists of Europe, using the
large cylinder recording method of
Edison, which permitted transcribing
with greater fidelity to smaller sized
cylinders and with much less wear to
the master cylinder.

How much better it might have been
with his splendid opportunity to serve
posterity, if Bettini had consulted with
Edison about his problem just once! But
enough of crying over spilled milk. In
1897, Bettini had filed a patent on a
small spring-motor phonograph, evi-

dently with the intention of going into
the manufacture of machines. This was
the year the hand-wind phonographs
and graphophones really began to open
the home phonograph market. For this
reason there were many eager to get
into it and Bettini sold the patent to
the Lyraphone Co. of West Virginia,
which introduced a modified version of
it on the market. Subsequently Bettini
designed two other chassis for small
spring-motor phonographs which he
also patented and which were not as-
signed. Some of these he had made up
were advertised for sale. Not many can
have been sold as they are as scarce as
the Bettini cylinders, if not more so.

Of some interest is the fact that in
1897 Bettini had also filed an applica-
tion for a patent for copying records
involving an electrical method. The
specification shows a coil and an arma-
ture attached to the recording stylus
and refers to the “transmitter.” No in-
formation seems to be available as to
whether it was used commercially.
Meanwhile in the March 1898 issue of
Phonoscope a letter from F. M. Prescott,
export and import dealer in phono-
graphs and supplies stated that Pathe
in France were manufacturing the Bet-
tini micro-phonograph attachment. The
next month Bettini placed a notice
warning purchasers against infringe-
ments being offered for sale in the
European market. Evidently Bettini fol-
lowed up this alleged infringement by
making a trip to France to look into it,
for in August an item appeared in
Phonoscope, as follows:

“Mr. G. Bettini, has sold his patent
rights for France and the French
Colonies to a newly organized com-
pany in France, called Compagnie
Micro Phonographes Bettini, with a
capital of 1,200,000 francs. Mr. Bettini
is to remain in France some time in
order to organize the company and
take charge of the establishment of
the manufacturing plant.”

Lieut. Bettini’s last application for an
American patent was filed May 2, 1900,
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and was on a small spring-motored
phonograph. By the time the patent
was awarded to him in 1902, he appar-
ently realized that in America he was
lost in battling with the giants which
had grown up around him in every
sense—whether in the acquiring of re-
cording talent, maintaining continued
research, or the ability to organize and
operate a business enterprise on a large
scale, It is said that he sold his micro-
phonograph patents to Edison, if so,
Edison never made them, although prior
to this time he had used mica for dia-
phragms—not a patentable feature in
itself. Bettini sold his business name to
a newly organized American company.
Lamentably, he did not part with his
priceless collection of great voices, but
chose to take them with him to France,
where they were destined to be de-
stroyed during World War I. The com-
pany bearing his name continued until
1905 when it was advertising a disc ma-
chine called the “Hymnophone,” which
was made in Germany. This was a table
model with a horn which came down in
back and under the motor with the
flange of the oval shaped horn protrud-
ing from the cabinet in front. In June of
this year the American company was
reorganized as Bettini Company Ltd.
with a capital of only $20,000, and in
December of 1907 retired from business.

In Paris, Bettini had meanwhile con-
tinued his practice of making his

attachments, phonographs, and to per-
sonally record and to sell duplicate
mecords of great artists. Shortly before
the death of Pope Leo XIII in 1903,
Bettini secured records of his voice.
Columbia issued a special brochure fea-
turing cylinder recordings of the Pope
after his death, but whether these were
duplicates of the Bettini recordings has
not been established. Bettini also em-
barked in the making of disc machines
and records toward the end of his re-
cording career, but they were not par-
ticularly successful.

After 1908, Bettini went into the mo-
tion picture business. He invented a
motion picture camera, but this also
failed to impress the trade to any con-
siderable extent. Later, he was a war
correspondent for a Paris newspaper.
In 1917, he returned to the United
States as a member of a military mis-
sion from the Italian government. He
never returned to Europe and died in
1938. As far as the phonograph was con-
cerned, Bettini had been at least its
foremost dilletante. Like that other man
of wealth who had been fascinated by
its attraction, Jesse Lippincott, Bettini
lost a great deal of money, but unlike
Lippincott, he had a grand and glorious
time doing it. However, Lippincott had
gotten into and affected the main
stream of phonographic development
while with all the glamour of his ac-
tivities, Bettini scarcely affected it.



CHAPTER 7

THE CONCERT CYLINDERS

THE compromise which permitted the
graphophone and the phonograph to
continue a now somewhat parallel and
peaceful period of development gave no
such peace to others who had entered,
or were to try to enter the industry.
Other inventors had made contribu-
tions, or wished to make contributions,
but if they sought to work independ-
ently, their path was to be a thorny
one due to the vigilance of the legal
staff of the Graphophone Co. The one
important exception to this general rule
was Gianni Bettini.

Many others were not so fortunate.
Some had made a start in the business
by having the Edison phonograph
copied by local machine shops. Com-
plete instructions as to how to make
both the Edison tinfoil phonograph and
the later electric-motor wax cylinder
Edison phonograph had been published
in England and distributed in this
country.! This manual was very com-
plete with working drawings, even to
the details of the electric motor and
the making of molds for molding cyl-
inder blanks. (See Fig. T7-1.) Other
service handbooks published in the
United States for users of the Edi-
son phonograph contributed everything
that was needed on the later improve-
ments.®

1 The Phowograph and How to Comstruct i,
W. Gillett, E. & F. Spon, London 1892,

2 A Practical Guide to the Use of the Edison
Phonograph, James L. Andem, C. J. Krehbiel &
Co., Cincinnati, Ohio, 1892,

The experience of Edison in having
his improvements “lifted” by Macdonald
in the new graphophone resulted in a
period when a certain class of dis-
coveries no longer were patented, such
as improved recording technics, differ-’
ing compositions of recording blanks,
and the methods of grinding and polish-
ing styli. This was a period of “trade
secrets” and Edison henceforth applied
for patents on' major and definitive
changes only, which were more amen-
able to protection in the courts. Edison
was always very meticulous in the
keeping of laboratory notes and de-
spite this alteration of policy, it can be
seen that it would have been very in-
consistent of him to allow major im-
provements to go without patent regis-
tration. Perhaps in view of the rather
unsatisfactory performance of the pat-
ent system on his behalf, Edison real-
ized that at least it would permit pos-
terity to place credit where it was due.

The phonograph-graphophone story
of the mid-nineties forward until well
in the 1900's is one of continuous espi-
onage. Both the Edison interests and the
Graphophone Co. had spies in each
other’s plant. Every change in formula
of the blanks being produced by Edison
at Orange was reported promptly at
Bridgeport. Survivors of those hectic
days at Orange, New Jersey, will tes-
tify that this is true! Employees of one
plant would suddenly turn up miss-
ing, later found to be employed at
a nice advance of salary at the other.




EVOLUTION OF THE PHONOGRAPH t

Fig. 7-1. W. Gillett’s phonograph of 1892 operated from a direct-current motor
and used an attachment based on Edison’s spectacle device for recording and re-
. production. (Courtesy of “The Phonograph and How to Construct It.”)

Sometimes employees were practically
kidnapped, it is said, and when im-
portant men left the Edison fold for any
reason, there were agents from the
Graphophone Co. on hand to hire them
to go to Bridgeport. Among these was
Victor Emerson, later founder of Emer-
son Phonograph Co.

Owing to the fact that a molding
process had not yet been made com-
mercially practical, both Edison and
Macdonald were working feverishly
upon it, which was one of the reasons
for the secrecy and cloak and dagger
tactics. Writers about this period gen-
erally assume that because of the
known practice of recording cylinders
by the “round,” in which a singer might
sing the same song over and over again
into the recording horns of a bank of
phonographs, that duplicating methods

were seldom used. This was not true. In
the absence of a molding method many
experimenters had developed quite
satisfactory methods of copying records
one from another, or “dubbing,” as it is
now called. The third patent issued in
the United States upon phonographic
devices embodied the principle involved
in some of these, although it was pat-
ented for a different purpose® Edison,

3U. S. Patent Gazette, Sept. 23, 1879, pat.
No. 219,739, to A. Wilford Hall. “This inven-
tion consists in certain improvements in the
phonograph which is the subject of letters
patent No. 200,521, dated Feb. 19, 1878 to
Thomas A. Edison.” The device described was a
dual cylinder recording machine which utilized
both sides of the sound wave, one half being in-
dented in the recording surface on the two op-
posed cylinders. A lever arm from the diaphragm
had two stylii at the other end which, when at
rest, would just touch the recording surface of
the two cylinders.
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Macdonald, and a number of others
patented various forms of transcribing
machines employing two cylinders, one
to receive a recorded cylinder and the
other a blank. Between the two cylin-
ders would be a lever with a smooth
reproducing stylus: bearing on the rec-
ord, on the other side of the lever a
cutting stylus bearing on the blank.
Even the Hall device covered by the
third patent could be adapted to make
wax duplicate records, though these
were not known at the time of the in-
vention. The use of a single lever arm,
applied in various ways by various in-
ventors, would produce a waveform in
the second record that was inverse to
the original record, but sounded the
same. Other devices were based on the
principle of the pantograph, which pro-
duced identical copies. Of course there
was some loss in dubbing from one
record to another—there still is today,
even though reduced to an infinitesimal
amount. The matter which restricted its

use to the extent where it could not

completely displace the recording by
“rounds” was the softness of the so-
called wax records, which were a non-
soluble metallic socap that varied in
composition and qualities from time to
time.

Knowing this, there was also a con-
tinual search for a material for blanks
which could be hardened after record-
ing. A hard playing surface would have
permitted a large number of duplicates
through the use of any one of a half
dozen transcribing devices already in
general use. The surprising thing is that
with duplicating methods known al-
most from the first, the fiction that most
commercial records of that time were
“originals” should have received such
credence. One explanation may be that
the same psychology existed with re-
spect to “copies” as we now know ex-
ists in the preference for “live” broad-
cast performances over recorded per-
formances, even though the latter most
often are more technically perfect.

Actually, it was almost impossible
with the playing equipment then in
use to distinguish many of the “dubbed”

records from the originals. There was a
great deal of variation in the recording
qualities of blanks, and recording dia-
phragms of identical thickness and ap-
pearance would often record quite dif-
ferently. This applied also to the re-
cording styli which would wear and
consequently there was sometimes a
great deal of variation in volume and
quality of records taken from phono-
graphs in a bank from the same per-
formance. For this reason, copies of
some of the better “takes” would often
sound better than some of the original
records. Of course, as more and more
copies were taken from a given origi-
nal, it would deteriorate and the copies
would also be poorer.! Nevertheless,
presumably because of the psychologi-
cal factor mentioned, the salesmen and
publicists of the various companies
would invariably insist that all of their
records were “originals.”

How well this deception was carried
out is well illustrated by the story that
Russell Hunting used to tell as to how
he discovered that unauthorized dupli-
cates were being made of his records®
According to his story, Leeds and
Catlin, one of the pioneer companies in
making entertainment records, had en-
gaged him to take ten rounds of his
specialty, “Cohen at the Telephone,” at
five dollars per round. He stated that he
had just finished the fourth round when
a boy crossed the end of the studio with
a tray of twenty-four cylinders. He was
curious, and upon investigating, found
that these were all records of himself

4 A letter from the North American Phono-
graph Co., dated May 12, 1890 sent out to all
local companies announced reductions of price on
all musical cylinders. Band records were reduced
to $1 each, vocal quartets to $1.20 and instru-
mental solos to 75¢ each. The letter stated that
there would be a further reduction on those not
quite perfect, including those not so loud.

Another letter dated August 31, 1891, signed
by Thomas R. Lombard, president of the North
American, to all companies stated that Edison
had not the right to sell the local companies
duplicate records as pr d in the pr di
but that it would be permitted for the present.
(Letters in the files of the Edison National His.
toric Site.)

8 The Music Goes 'Round, Fred Gaisberg, The
Macmillan Co., New York, 1943,
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reciting “Cohen at the Telephone.” Well,
he had only completed four rounds re-
citing into four recording funnels,
which made a total of but sixteen cyl-
inders! So, according to Hunting, he
accused Leeds and Catlin of scheming
to defraud him and when he threat-
ened to expose them, they offered to
make good. What is the matter with
this story? Just this—four records at
five dollars (the contract price) meant
that Hunting was to be paid $1.25 for
each cylinder. At that time the price of
blanks alone was seventy-five cents
each. Even at wholesale, Leeds and
Catlin could not have sold the recorded
cylinders for less than $1.65—even
without making a profit. Obviously,
someone was doing some “leg-pulling,”
to use an expression popular in those
days. Some years later an exception to
the general rule of secrecy regarding
the duplicating of records was made in
one notable instance. The importance of
this practice to the commercial de-
velopment of the industry was revealed
on the occasion of a visit to the Amer-
ican Graphophone Co. plant of a group
of recording artists. These were George
Gaskin, Russell Hunting, Len Spencer,
Dan Quinn, George Schweinfest, George
Graham, and the recording director of
the Columbia Phonograph Co. New
York studio, Victor Emerson. The fol-
lowing account of the visit was pub-
lished in the Bridgeport Connecticut
Farmer, March 26, 1898.

“The company arrived at the factory
about noon, and were met by As-
sistant Manager W. P. Phillips. They
were first treated to a lunch and then
made an inspection of the plant. Of
course, the visitors took occasion to
make some ‘master’ records. Hunt-
ington (sic) made a Casey speech to
the G.AR.; Gaskin sang ‘On the
Banks of the Wabash’; a trio and
other records were also made.

“The ‘master’ record is made in just
the manner one having a grapho-
phone at his home would employ; the
company, of course, has a special ma-
chine for the work, in which the re-

cording of sound is quite pronounced,
s0 much so that one hearing the ‘mas-
ter’ records is often surprised to hear
the human voice in such strident
tones in the upper register. All the
harshness is eliminated in making the
duplicates. From each record 25 to
100 duplicates are made, the number
depending on the quality of the ‘mas-
ter’ record. The company turns out
an average of 12,000 records a day
from the ‘master’ records sent them,
and yet are unable to keep up with
the demand.”

While on the subject of stories, nearly
everyone is acquainted with the well-
known story of the Sorcerer’s Appren-
tice, in which the apprentice takes to
monkeying around with the master’s
magic, bringing down a torrent of water
around himself, eventually being saved
by the timely arrival of the master. In
this parable, Edison is the sorcerer and
Macdonald the apprentice. Only in this
case the ensuing flood changed the en-
tire course of an industry! The master
as long ago as December 3, 1890 had
applied for a patent on a device for re-
ceiving cylinders of different diameters.
What was the purpose of this? Edison
had discovered that the higher fre-
quency sound waves could be captured
with less distortion on ecylinders of
larger diameter, traveling at a higher
surface speed, thus spacing out more
the finer undulations of the harmoniec
range vibrations. By this device the re-
cording could then be transferred (at
less troublesome speeds) to cylinders of
smaller diameter with less loss of the
delicate overtones. This was done on a
recording phonograph operating at a
corresponding relative speed.

Unfortunately for the progress of the
industry, this patent was not granted
until September 13, 1898. Unlucky day
indeed! This may have been when the
“apprentice” first learned of it, per-
haps by reading the Patent Gazette of
that date. Or he may have observed that
a fellow by the name of Leon Douglass
in Chicago had been reported as having
been using a large size cylinder with
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dual tandem reproducers. In either
event, the “apprentice” reasoned this
way, if the use of a larger cylinder and
higher speed assists in securing a better
record, why not go all the way and also
reproduce the music from the larger
cylinders? The catch was that ever
since 1895, Emile Berliner had been
putting out more and more of those
little seven inch hard rubber disc rec-
ords, of which fifty could be placed in
virtually the same space occupied by
one of the large concert size cylinders
which Macdonald prepared to place on
the market.

There will always be a question as to
whether Philip Mauro realized what the
end result would be of what Macdonald
proposed to do. It does not seem con-
sistent with Mauro’s keen judgment in
most matters. However, Mauro went
along with the proposal and in launch-
ing the Graphophone Grand (Fig. 7-2)
made one of the most brilliant intel-
lectual forays of his career. The Amer-
ican Graphophone Co. late in 1898 in-
troduced this deluxe new graphophone
designed to play exclusively the new
large cylinders. These were so unwieldy

that it was found necessary to build a
tape lifting device into the cartons for
removing them, whereas the standard
size cylinders could be withdrawn by
spreading the fingers on the inside. If
Mauro had ever in later years gone
over to the Vietor Talking Machine Co.,,
the successors of Berliner in the United
States, it might have been suspected
that Berliner had paid him to go along
with the gag!

Here it might be emphasized that the
size of the cylinder, or the size of a
disc, for that matter, is not a patent-
able feature in itself. It is only “in com-
bination” that known basic elements
form patentable inventions. In this case
the purpose of the Edison device was to
utilize the principle which he had dis-
covered of spacing out the higher fre-
quency undulations by recording on a
larger cylinder at a relatively high sur-
face speed which could then be re-
recorded at a slower speed by a lever
system or other means to the more con-
venient standard size cylinder for use
by the public. That Edison was fully
aware of the importance of this concept
is attested by the unusually large num~

The Graphophone Grand

The long-looked-for Talking Machine
The Greatest Achievement of the Art

THE GRAPHOPHONE GRAND WITH A S6-INCH SPUN HORN

Fig. 7-2. The Graphophohe Grand played the large Concert-sized
wazx cylinders. Increased volume and improved high-frequency
response was obtained due to increased surface speed under the

stylus. (From an early catalog.)
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ber of countries in which applications
for patents were filed. Although the
majority of these patents were delivered
promptly, for the most part within two
years, the application lay dormant in
the United States Patent Office for
nearly eight years. The value of the
principle discovered, aside from his own
use of it, was best exemplified in the
experience of Pathe-Freres, who for
many years made all master records on
large diameter cylinders, transferring to
smaller diameter cylinders and even
later to discs as late as the 1920's.°

Edison was a practical man and with-
out question realized that the sale to
the public of cylinders of large size was
not desirable, even though his National
Phonograph Co. was forced soon to pro-
duce them as a matter of competitive
necessity. One of the persons responsi-
ble for the course of events to follow
was Leon Douglass, a former associate
of Edward Easton in Washington.
Douglass in 1892 had applied for a pat-
ent on a method of rerecording from
one cylinder to another by means of
connecting tubes between the repro-
ducer and recorder of two mandrels lo-
cated upon the same shaft. He assigned
this patent to Easton who later granted
Douglass a-license to manufacture rec-
ords under patents of the American
Graphophone Co. Douglass later moved
to Chicago, where he became associated
with Babson and others in the manu-
facturing of large quantities of cylin-
ders for the growing midwestern
market. Records were also merchan-
dised through Sears, Roebuck & Co.,
and eventually he and his colleagues
engaged in the manufacture of ma-
chines also, which eventuated in a court
conflict with Easton and the Grapho-
phone Co.

On February 4, 1898, Leon Douglass
applied for a patent on a phonograph

6 Patents issued to Thomas A. Edison on this
device as follows: England, Sept. 8, 1891;
Belgium, Sept. 8, 1891; Spain, Oct. 16, 1891;
Norway, Oct. 24, 1891; Austria-Hungary, Feb.
14, 1892; Cape Colony, March 31, 1892; New
South Wales, April 28, 1892; Victoria, April 29,
1892; South Australia, May 4, 1892; Tasmania,
May 4, 1892; Portugal, Nov. 23, 1892.

which used dual reproducers in tandem,
so that the stylus of the second followed
closely in the same turn of the groove
path of the first. By recording and re-
producing at a fairly high rate of speed,
the slight delay in response of the sec-
ond reproducer was not particularly
noticeable, in fact, the volume was
seemingly more than doubled, probably
because of the synthetic effect of re-
verberation thus introduced. Here as in
Edison’s concept, high surface speed for
recording was important, but so also
was a high surface speed for reproduc-
tion. Douglass apparently almost im-
mediately realized that a larger size
cylinder was required for the best
functioning of his “Polyphone,” as the
dual reproducer instrument was named,
for the Phonoscope for March told the
story of the Douglass invention and that
he was already employing experi-
mentally wax cylinders five inches in
diameter.

Whether Macdonald was inspired by
this or the belated issuance of the pat-
ent to Edison on October 18, 1898, is
immaterial. It seems more likely that it
was the latter, for it was the Novem-
ber Phonoscope which carried the first
announcement of a private exhibition
at the New York Bowling Green offices
of the American Graphophone Co. of
the new instrument to be called the
Graphophone Grand. As the Phono-
scope was then published a month or
two later than the nominal date, this
was quite possible. The story stated that
the demonstration was conducted by
Philip Mauro who .troduced the
Graphophone Grand as the result of a
miraculous new discovery in sound re-
cording and reproduction by Thomas H.
Macdonald. The December Phonoscope
carried on its back cover a full page
advertisement of the Graphophone
Grand at $300 by F. M. Prescott, jobber
and exporter who had theretofore dealt
in Edison goods and had also, pecu-
liarly, been closely associated with
Hawthorne & Sheble, manufacturers of
phonograph accessories in Philadelphia.

On December 24, 1898, an Associated
Press dispatch to member newspapers
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announced that a suit had been filed
against Hawthorne & Sheble by the
American Graphophone Co., seeking to
have that firm enjoined from allegedly
converting Edison phonographs into
Grands, as authorized by Edison’s Na-
tional Phonograph Co. The fact is that
to this point, neither Thomas H. Mac-
donald nor any other person of the
Graphophone Co. had applied for any
sort of a patent on a device utilizing
large diameter cylinders! The only U. S.
patent on such a device issued to that
date was the one granted to Edison
in October. The cleverness of Philip
Mauro and the many astute publicists
who had been gathered into the Graph-
ophone employ was never more evident
than in this coup in which the true in-
ventor was made to appear as the pirate
and which eventually forced Edison to
produce a similar product (the Concert
and the Class M Concert) just to prove
that he had the right to do so! The
following story as published in the
Pittsburgh Dispatch of December 23,
1898, is typical of those printed through-
out the United States and in many
foreign countries:

“Not An Edison Invention’’

“Associated Press Dispatch
Philadelphia, Pa. Dec. 24

“The American Graphophone Co. has
entered suit in the U. S. Circuit Court
here against Messrs. Hawthorne &
Shebley (sic), to enjoin an alleged in-
fringement of the graphophone pat-
® ents. The American Graphophone Co.
has recently developed a new model
of talking machine known as the
Graphophone Grand, whereby, it is
claimed, acoustical results are ob-
tained far exceeding in volume and
quality anything heretofore obtained.
“It is alleged that Messrs. Hawthorne
& Shebley have arranged to unlaw-
fully construct graphophones of this
type by reconstructing phonographs,
making the necessary changes in the
mechanism. The defendants, it is said,
claim to be acting under the author-
ity of the National Phonograph Co.,

which manufactures the so-called
Edison Phonograph.

“The National Phonograph Co., it ap-
pears by the averments in the com-
plaint, manufactured its machines
under certain restricted rights under
the graphophone patents, but these
rights, it is claimed, were not trans-
ferable, and also do not include the
right to make machines of the type
known as the graphophone grand.
“The suit brings out the interesting
fact that what is known as the Edison
phonograph is manufactured under a
license from the Graphophone Co.
and is not an Edison invention. The
Graphophone Co. patents, which
cover every successful device for re-
cording and reproducing sound, have
recently been firmly established by
court decisions.”

Many of these stories bearing the
Associated Press dateline were printed
with such headlines as “The Phono-
graph Not an Edison Invention,” or
“Graphophone Grand Patent Infringed.”
Pushing their publicity campaign to the
utmost, the Graphophone officials ar-
ranged a demonstration of the new
Graphophone Grand before the Wash-
ington Academy of Sciences on January
31, 1899. No less a personage than
Alexander Graham Bell introduced the
speaker of the evening, Philip Mauro.
Surrounded by notable men of science,
Mauro delivered a brilliant paper en-
titled “Development in the Art of Re-
cording and Reproducing Sound.” The
undeniable ability of Philip Mauro to
deceive even the most intelligent people
was never more in evidence than in his
admirable exposition of the scientific
principles involved. It was so successful
that it was later repeated before the
Franklin Institute of Philadephia, for
which Mauro later received a citation.
The free publicity which resulted was
worth a fortune.

To understand what a hoax had been
perpetrated upon the Associated Press
and the scientific societies it is neces-
sary to note the way in which Mauro
was able plausibly to attribute every
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constructive development in the science
of sound reproduction to his associ-
ates and their predecessors. He opened
his speech with the following state-

ment:

“The Graphophone had its inception
in the Volta Laboratory, in this city,
of which Professor Bell was one of
the founders, but the perfection of
the instrument in the form of the
Graphophone was due to Thomas
H. -Macdonald of Bridgeport, Con-
necticut.”

In his second paragraph, Mauro stated
that the invention of the phonograph
had been quite dependent on the prior
invention of the telephone the year be-
fore by Bell, who of course was on
the platform. This was not true, for Bell
had not achieved successful speech
transmission until 1876, instead of 1875,
as stated by Mauro.” The public demon-
stration that proved Bell had succeeded
did not occur until June, 1876 at
the Philadelphia Centennial Exposition.
Moreover, the quality of reproduction
obtainable from any of the Bell instru-
ments made prior to the invention of
the phonograph was not nearly as good
as that of the first tin-foil phonograph.®
Just a few years ago, a tin-foil record-
ing made on a replica of the first Edison
phonograph was broadcast with com-
plete success over a radio network. This
experiment was later repeated on tele-
vision in connection with the Diamond
Jubilee of Light.

Mauro also said in referring to the
Graphophone Grand,

“ . ... a notable result has recen
been produced”

rather than “invented,” or “discovered.”
Truthful, but entirely misleading in its
implication.

T Journal of the Framkiin Institute also pub-
lished in The H. hold Journal, April,
1899,

8 The Telephone in a Changing World, Marion
M. Dilts—Longmans, Green and Co., New York.
Toronto, 1941, p. 3.

In the fourth paragraph, Mauro in-
dulged in another sly deceit in order
to deprecate the importance of the
original invention of the phonograph
by Edison. He said,

“So far there is nothing original in
his thought, for Leon Scott had,
many years previously, devised an
instrument (known to all physicists
as the ‘phonautograph’) whereby
graphic representations of sonorous
vibrations could be traced by means
of a stylus in a film of lampblack.”

Scott’s method described a laterally un-
dulating line without depth. Edison’s
first phonograph indented, or embossed,
a vertically undulating groove of vari-
able depth, which could be used to re-
create sound—an entirely original con-
ception.

Later on in his speech, in paragraph
eight, Mauro stated,

“The failure of the phonograph was
so pronounced as to discourage effort
in the same direction for a long
period of time.”

The fact is that the phonograph made
money in even its most primitive state
while the telephone was yet attempt-
ing to demonstrate enough capability
to warrant financial backing. As is now
well known, Edison had shelved the
development of the phonograph to per-
fect the electric light, certainly a deci-
sion the wisdom of which can hardly
be questioned. In the meantime, by the
publication of his British patent in 1878,
covering large numbers of projected
improvements to the phonograph, he
had pointed the way for Bell and the
Volta Laboratory Associates, as any-
one who takes the trouble to read it
may see.

Mauro in considerable detail outlined
the work of the Bell’s and Tainter as
having provided the essential basis upon
which Macdonald had built. As has
been pointed out elsewhere, the graph-
ophone had just one element left from
the original graphophone of the Volta
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Graphophone Co. and that was the ad-
mittedly important idea of incising. The
methods and the materials then in use
in the graphophone at the time Mauro
was speaking had been developed by
Edison in 1887 and 1888, and had been
incorporated into the graphophone in
1893 without permission, and therefore
had been illegal until the agreement
of 1896, which was virtually a cross-
licensing agreement.

With respect to the large diameter
cylinder and what it would accomplish
in the Graphophone Grand, Mauro
said in paragraph ten,

“But within a few months a new de-
velopment has taken place, which
produces results in volume of sound
and fidelity to the original far ex-
ceeding the limit of what was pre-
viously, and by those best able to
form an opinion, deemed possible.”

Here again, it is noteworthy that Mauro
does not use the words “invention,” or
“discovery.” Needless to say, the essen-
tial feature, the recording on a large
diameter cylinder as a means of spac-
ing out the closer sound vibrations so
essential to what some now call “high
fidelity,” had within a few months re-
ceived a belated patent awarded to
Thomas A. Edison’ The principle in-
volved and cylinders of identical size
had been used in manufacturing ma-
chines and records by Douglass in
Chicago, months before the appearance
of the Graphophone Grand. Edison’s
later use of the principle was practical.
Recordings on large size cylinders were
transferred to cylinders of smaller dia-
meter by means of a button-shaped
sapphire, situated so that the major axis
of the button was transverse to the
groove. The advantages of the large
cylinder were made available on cyl-
inders of a size suitable for use by the
public. This same principle had, in
fact, been made available to the lateral
field by the elliptical stylus designed

® Apparatus for receiving cylinders of different

diameters, application filed by T. A. Edison,
Dec. 30, 1890, granted Sept. 13, 1898.

by the well known English inventor,
Williamson, for use in the Ferranti
moving-coil pickup with 78 rpm rec-
ords. The reduction of the stylus tip
for LP records from 1 mil to 0.7 and 0.5
mil was to meet the same problem.

In paragraph fourteen of his speech,
Mauro emphasised the importance of
the jewel recording stylus in achieving
the results to be demonstrated. Here
only the skeptic would perhaps have
noted that he failed to credit the Bell’s
or Tainter, or even Macdonald with this
essential feature. Why? Because it had
been patented by Edison .in 1892, ap-
plied for in 1890 -

Aside from questions of ethics, the
ability of Philip Mauro to make a lucid
explanation of the principles incorpor-
ated in the Graphophoge Grand must
be conceded. No better exposition of the
scientific basis of a phonographic de-
velopment has ever been given. How-
ever, in summing up in reference to
the principle of the large cylinder,
Mauro said,

“It seems strange indeed, that with so
strong an incentive to increase the
volume of sound, this simple law has
not sooner been discovered.”

The truth is, that it had been the
publication of the patent belatedly
awarded to Edison on September 13,
1898, which had taught Macdonald just
enough of the Master’s magic to launch
a device which was to serve within a
year or so only to emphasize certain
superiorities of the disc to the cylinder
—ease of handling, lower cost to the
consumer, and economy of storage
space!

The cleverness of Mauro in verbal-
izing the Edison concept and in foisting
a perversion of it upon a learned
scientific society as a new achievement
for which the genius of Thomas H.
Macdonald was responsible would be
rather admirable, if it were not also
so despicable. Not only had the Graph-

1), S. Patent Gazette, No. 484,583, issued

Oct. 18, 1892, applied for May 27, 1890, jewelled
point cutting tool, issued to Thomas A, Edison.
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Fig. 7-3. The Edison Concert phonograph was spring-driven and was designed to
play the Edison Concert records exclusively. Speed was about 160 rpm. Sound
could be heard throughout a large auditorium.

ophone Grand principle been pirated
from Edison, but also practically the
entire list of contributory improve-
ments which Mauro had cited, with the
lone exception of the incising idea. The
jewelled incising tool, the sloping man-
drel, the solid wax blank, the jewelled
reproducer, all were Edison patented
improvements used by the American
Graphophone Co. under the cross licens-
ing agreement of 1896 and from which
Edison never received a dollar. Mac-
donald and Mauro were both intelligent
men and if they had devoted the same
intensive effort to sincere research and
constructive invention as they did to
the securing of undeserved credit, their
names perhaps now would be heralded
by their posterity. Nor was this an iso-
lated case. The year previously Mac-
donald had sought to steal from Edison
the credit due him for the invention of
the motion picture camera and the
companion viewing machine called the

Kinetoscope. Macdonald, with the as-
sistance of a Bridgeport photographer
by the name of Farini, built a machine
infringing on the Edison patents which
he called the “Graphoscope,” again, as
in the case of the Graphophone Grand,
without having a single patent on the
device at the time it was being an-
nounced to the public as his invention.™
Nor did Macdonald ever receive a pat-
ent upon a motion picture device!

The only patent ever issued to Mac-
donald on a concert size graphophone
was applied for on March 14, 1901 and
granted on July 23, 1901. This was a
graphophone which would permit the
playing of both the standard size and
concert size sylinders upon the same
machine by means of one mandrel
telescoping within the other. In retro-
spect, it was the introduction of the

1 Bridgeport Standard, Aug. 24, 1897, article
describing the Graphoscope as the invention of
Macdonald and Farini.
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Graphophone Grand and the accom-
panying campaign of misleading pub-
licity which forced Edison to also
manufacture the Edison Concert Phono-
graph (Fig. 7-3) in self-defense. This
created the situation which gave the
Berliner disc its great opportunity. The
advantages of the concert size cylinders
over the standard cylinders were vol-
ume and quality of sound. The first
little hard-rubber dises had -plenty of
volume, but not much quality, and they
were inexpensive and easy to handle.
By 1898, the quality of reproduction
from the discs was improving, because
of the substitution of wax for zine in the
recording and shellac for rubber in the
records. Now the difference between
the space required by the concert cyl-
inders as compared to the discs became
an important consideration. Four stand-
ard cylinders could be stored in the
space occupied by one concert cyl-
inder, but fifty of the thin improved
Berliner discs could be kept in the
same space as has been noted. The
concert cylinders were also much more
expensive. The earliest ones sold for
five dollars each, which would be
equivalent to ten dollars or more today.
Most of the Graphoph