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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.)



-

EVOLUTION OF THE PHONOGRAPH

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.
This ~pringg snd point e 2o arranged as to full
evaetly cinto the path of all the indentations,
‘his spring is eeunected to the dinphragm F
of C by o thread o other snbstanco pablo
of envering the movements of 1. ow,
when the exlinder in allowesl to rotate, the
spring 1) ix st in motion by cach Indentation
corvesponding to its depth uid length.  This
mwation Ix conveyed to the diaph r cither
by vilnutions thromgh & thread or diroetly ll?
comneeling the spring to the diaphrsgm F,
anel thes motions being dno to the indenta-

t of the firut dinphragm, the voice of the
or ix reprodueost exactly and clearly, and

Rpn
with snfticient volume to be heand at somne ilis-

tented material may be dotached from
 preserved for any length of

(@ by repluciung the foil in s proper
s r the original speaker’s voice ean be re-
prowdiesd, and the same way be ropented fre.
anently, ix the foil is not changed in shapo it
the apparatus is lmnn-rl,v wdjusted.

The recond, if it he upon tin -foil, may be
sercotyped Dy menns of the plaster-of- paris
provexs, and from the  stervotype mnltiple

piex my be maude expeditionsdy and cheaply
by easting or by p nge tin-foil or other ma-
terinl upon it.  This ix valunble when musical
compositions are roquired for numervix it
chines,

1t ix obvions that many forms of mechaninm
mav be uned to give motion to the materinl to
ted.  For instanee, 8 revolving plate
s 1 volute spiral ent both on its upper

er sorfuces, on the top of which the
foil or indenting muterinl in Inid and seenrsl
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.
ous form, resniting from t:neuuuo of n thread
passi i por 1 th the pr .
ors ¢, '?:t:“lf"i::'...!l.) such tllreud_fneing moved
Iuter’ully by & fork or eye ndiacent to t}m
roller ¢, and receiving ita motion from the dian-
plnmgn: G, with which anch fork or vyc ix con-
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—
upoi which marka are » -symoralis
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
point, aud respoimding to
point, substantinlly an xet forth,

4. In an inatroment tor ki
sonud - vibrations, the e
dinphragm und point, of a
helicid  groove mud e
exlinder and commmunicating an end »
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
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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.”
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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.)



28(P) EVOLUTION OF THE PHONOGRAPH

Yeey /8.

Fig. 3-1. Edison’s British Patent No. 1644 (Cont’d.)



N. A. PHONOGRAPH CO. AND BELL-TAINTER GRAPHOPHONE 2%(Q)

AD. 1878, ArmiL 24, N2 1644
EDISON'S SPELCIFICATION.
(5% Edivon )

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.)



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

28(s)

AD. 1878, ArmiL 24. N2 1844,
EIMSON'S SPECIFICATION.
(5 Eaivien)

’f:;! ~8
e ST e 77 R S
v LX)
X [ s
2 J('y. 50

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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(Mo Model.)

4 Sheets—8heet 1.

C. A. BELL & 8. TAINTER.
RECORDING AND REPRODUCING SPEECH AND OTHER S0UNDS.

No. 341,214, Patented May 4, 1886.
Feg 4
9
/2
L - - & # P
Jl2 — !
‘\
e - '_” -
727 — o
£ = Cz
s 7 A
72
T~ K f
b 4
u H
(- § oy
"”‘ )| =
71 ”Z;_-’: s
i I 9_
Frg 6 > B
x>
v | A |
Fg It
”
n"”
V'
x 2 .
ibrasees . 5':10, Y Hr #
W St e 1 o A ‘%W%M
Cj}k,‘“% > Talcahiz
i L < %
‘4 - g

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.
No. 341,214, Patented May 4, 1886.
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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.
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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
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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.
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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.
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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 Graphophone Grands were
sold for exhibition purposes. Phono-
graph exhibitions and concerts to which
admission was charged were given well
into the 1900's. This temporarily lucra-
tive business may have seemed to
offer a sufficient incentive for the pro-
duction of concert type machines and
records.

This one patent issued to Macdonald
on a concert cylinder instrument was
later adjudged by the courts to be an
infringement of the Edison patent."* Yet
in 1899 the impression to be gained
from the press and monthly publica-
tions was that Edison was the infringer
and that Hawthorne & Sheble had been
stopped from converting Edison phono-
graphs to Grands on the basis of a pat-
ent issued to Macdonald on the Graph-

12 Macdonald vs. Edison, 21 APP.527, Court
of Appeals, Washington, D. C. confirming find-
ing of lower court that Macdonald’s patent was
invalid.

ophone Grand. The patent under which
Hawthorne & Sheble had been rather
willingly enjoined was the Bell-Tainter
patent, under which Edison was li-
censed, to be sure, but only in the same
way that the American Graphophone
Co. was licensed under a much greater
preponderance of Edison patents. This
sort of publicity and frequent litiga-
tion centered around a very few of the
many thousands of patents issued on
phonographs and phonographic im-
provements during these crucial years
in the development of an industry made
a mockery of the patent system and the
working of the courts, as well as fools
of the newspapers and their readers.

In this episode, the smart Mr. Mauro
knew that he could not stop Edison
from producing concert type machines
and cylinders, but he knew how to
secure a million dollars worth of free
publicity and convince a great many
people that Edison had stolen the idea’
from Macdonald, instead of vice-versa.
Meanwhile the competition went on to
see who would be the first to intro-
duce a practical molding process. Re-
gardless of its glamour as a demonstra-
tion instrument, the large cylinders
were unwieldy, fragile, and expensive.
They offered to the manufacturer little
more control over the record market
than had the standard size eylinder.
On the other hand, the inexpensiveness,
convenience and minimum space re-
quirements of the new dises, which
meant so much to the user, carried a
corresponding advantage to the pro-
ducer.

Disc records from the beginning were
all pressed, or molded duplicates. The
company which made the Berliner
Gramophone controlled completely the
making of records for it. The advent
of the discs therefore redoubled the
intensity of a search for a process which
would do for the cylinder what Berliner
had done for the disc. Very early there
had been a search for a different kind
of recording surface, one which would
be soft when recorded upon, but which
could be hardened and used for making
duplicates. Also envisioned almost from
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the first was making the surface of the
wax somehow electrically conductive
and then to make a mold by plating.
Edison had been following the latter
approach, having a number of patents
on making the surface of the wax
master conductive by dusting on finely
divided graphite or plumbago and also
by electrostatically depositing gold and
then plating with baser metals. He also
received patents on various types of
molds, some one piece and others of
two or more pieces. The multiple piece
molds were unsatisfactory because of
the virtual impossibility of casting
without a seam. The one piece mold
failed because of the lack of sufficient
shrinkage to permit withdrawal on
account of the depth of groove then
employed. A different screw thread feed
was necessary in recording in order to
compensate for lateral shrinkage, as
well.

There were so many “bugs” involved
in the cylinder molding processes that
it was not until 1901 that Edison was
at long last enabled to market molded
records in commercial quantities.’* The
gold-molding process which had been
patented in principle as early as 1892
did not become a commercially useful
method until after almost a decade
of constant experimentation involving
more than a score of contributory pat-
ents. The final link in this chain of in-
ventions necessary to the final result
was dated February 5, 1901, No. 667,662.
Macdonald, who had been feverishly
working towards the same goal, ap-
parently was informed of this and very
shortly found a way to circumvent this
particular patent. At about the same
time, the American Graphophone Co.
began the production of molded records
which they called Columbia High-Speed
XX records. Both companies adopted
160 rpm as the standard speed, instead
of the former 120 rpm speed which had
been gradually arrived at as the stand-
ard speed of the earlier non-molded
musical cylinders.

13 The first molded cylinder records on the
market were the pink celluloid cylinders pro-
duced by the Lambert Co., of Chicago, in 1900.

The harder composition which could
be employed for the molded cylinders,
plus the button-shaped stylus of Edison
which permitted the accurate tracking
of the more closely spaced undulations
of the higher frequencies, made these
new cylinders superior to the concert
cylinders and consequently the large
cylinder machines were obsolete. But
the damage had been done. By early
1902 the discs were on the march. The
Victor Talking Machine empire had
begun its phenomenal growth. Molded
metallic soap cylinders for certain tech-
nical reasons were impractical in the
concert size, although Edison in 1912
made molded blue Amberol celluloid
cylinders in that size for providing the
sound for his kinetophone—talking pic-
tures. Greater volume could now be
obtained from the harder molded stand-
ard size cylinders than the softer con-
cert cylinders, as well as longer life and
better quality. From this time forward
the concert cylinders were made only
to order. By 1902, Columbia was claim-
ing the world’s record in cylinder pro-
duction—two million per month, and
these were the standard size cylinders
as established by Edison in 1888. It is
rather noteworthy in respect to the
squabble that later arose as to who did
develop the first successful molding
process that Columbia did not call their
records gold-molded until a year or two
later, when an infamous decision was
handed down in a district court of Con-
necticut. The American Graphophone
Co. never owned a patent on gold-
molding.

With respect to the technical import-
ance of Edison’s original device for
transcribing a recording from a large
diameter cylinder to a smaller one,
this should be said. Pathe-Freres who
operated under Edison licenses in
Europe, for years used this device or
an adaptation of it in all of its Euro-
pean studios. Master records were made
on large diameter cylinders and then
transcribed on smaller diameter cyl-
inders in three different sizes for sale
to the public. Even after the introduc-
tion of molding methods, Pathe re-
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corded the originals on the large size
cylinders and reduced them to the
smaller sizes for processing. Pathe even
recorded on cylinders for transferal to
discs into the 1920’s. Many French and
other European opera artists had their
voices recorded by this means by Pathe
in France and other countries. Edison
and Columbia also recorded opera and
classical vocal artists on cylinders in
European cultural centers, most of

which were never offered for sale in the
United States.

Meanwhile, by 1902, Columbia and its
parent company had contrived to also
enter the disc talking machine business
by the back door. This proved to be
yet another story of intrigue, corporate
manipulations, and devious methods.
Is it possible that Mauro foresaw this
eventuality in 18987







CHAPTER 8

THE CrLrLuLoiD CYLINDER AND
MOLDING PATENTS

THE search for a record surface which
would harden, or which could be
hardened after recording, had a very
early inception, although not quite as
early as the effort to find a satisfactory
molding method. As news stories and
the specifications of his earliest patents
tell us, Edison from the first, had en-
visioned making molds, beginning with
the idea of plating the tinfoil and cop-
per sheets used for the recording sur-
face after recording for use as a matrix
for making duplicates. Offhand, it would
seem this would be feasible and it is
rather surprising that nothing com-
mercially was done with it. Many ex-
periments were made along this line,
as Edison’s notebooks tell, also in back-
ing up the recorded foil with plaster of
Paris, or asphaltum compounds. Un-
doubtedly the lack of a suitable plastic
material for the making of useful dupli-
cates was a contributory reason for
many of the early failures.

The first record surface to be found
that would harden after recording was
covered in a patent granted to George
H. Harrington of Wichita, Kansas,
February 12, 1889. It had been applied
for June 18, 1887. Harrington assigned
the patent to himself and Edward H.
Johnson, Edison's friend who had
heralded the invention of the phono-
graph in a letter to Scientific American
a decade before. This too, like Edison’s
first telephone repeater using paper as
the recording medium, was a moving
strip idea—what we would now call a

tape recorder, although neither involved
magnetism as do those of today. The
composition of the tape in the Har-
rington invention was the important
element. Two different formulas were
covered in the specification, one of
celluloid mixed with molasses and bees-
wax, the other of glue, molasses, and
wax. Smoothly surfaced tapes of these
compounds could be temporarily soft-
ened by application of a solvent, such
as alcohol, recorded upon while soft,
than allowed to harden. This was the
prototype of the later acetate type re-
cording surfaces, although it was never
introduced commercially as far as is
known.

In France, M. Lioret a little later also
experimented with methods for soften-
ing celluloid for receiving the impres-
sions of sound waves. More important,
his particular method of softening cel-
luloid preparatory to recording, pointed
the way to the eventually successful
method of molding recorded cylinders
of this material. By plunging a celluloid
ring of the proper diameter into hot
water, M. Lioret found that the surface
was rendered soft enough for recording.
This led directly to his later concept of
a molding method on which he was
granted a patent in the United States,
No. 528,273, October 30, 1894. The
method was to soften a celluloid ring
by plunging it into hot water, then
removing and inserting it into a mold.
The pliant celluloid ring was then
forced into the recorded undulations
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of the mold by forcing a tapered man-
drel lightly inside the ring. Then, by
plunging mold and all into cold water,
the shrinkage of the celluloid would
permit withdrawal from the one piece
mold.

As with many of these early mold-
ing patents, this sounded very plausible,
but M. Lioret evidently had difficulty
in perfecting it into a satisfactory proc-
ess, for in November, 1897 an article
appeared in Scientific American telling
of the phonograph of M. Lioret, but
making no mention of a record mold-
ing process. The making of the records
was described only as the result of “a
secret softening process.” However, it
was stated that the Lioret phonograph

w ol senss !

was provided with a large trumpet and
had been used for demonstrating in
large halls very successfully. This was
one of the advantages to be gained
through the record material which
would harden after recording. It was
possible to impose more weight on the
record, thus to generate more physical
energy and thereby increase the volume
of the reproduction. (See Fig. 8-1.)

In 1901 in the United States there was
a legal case resulting from a patent
interference involving a very similar
idea. This was the suit of Frank J.
Capps versus A. N. Petit of Newark,
New Jersey, both former employees of
Edison. It was claimed by Petit in his
action that while employed at the

Fig. 8-1. The Lioret phonograph. (Courtesy of The Science Museum, London

England.)
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Edison Phonograph Works in 1896 he
had conceived the possibility of record-
ing on celluloid softened by a solvent
and that he had conducted experiments
at that time with only fair results. He
claimed that later he discovered that by
using acid of oil with an aleohol sol-
vent that excellent results could be
obtained and that patents on his proc-
ess had been taken out all over the
world, also that a company had been
formed in England to exploit it. Capps
had entered a claim in interference
which was the subject of review by the
court, which decided in favor of Petit.

Although this celluloid recording
method seems to suggest spheres of
usefulness similar to that filled by the
acetate discs of today, it was really the
need for a harder reproducing surface to
permit the making of more and better
copies by rerecording that provided the
chief stimulus, for this was the only
method of making duplicates then in
commercial use. There was also a need
for a harder surface for producing more
volume, to compete with the discs,
which from the beginning had con-
siderable volume even though lacking
in quality.

At this time the manufacturers of
cylinder machines considered the abil-
ity to record anywhere to be a great
advantage in the selling of these instru-
ments in competition with the new disc
talking machines which could not so be
used for recording. Experience was soon
to show that this advantage was more
than offset by the lack of control over
the record market. A laboratory proc-
essed record would have been of great
assistance to the manufacturers of the
cylinder machines, and Lioret had this
in mind in 1897, for according to the
Secientific American article, his thought
is indicated by the reporter as follows:

“The apparatus, it is true, is not re-
versible, that is to say, it is impos-
gible, as in the old phonographs, for
a person to register songs and
speeches for himself. The rollers
have to be procured already prepared,
and none of these can be in the

apparatus. The difficulty might be
overcome if the inventor desired it,
but it is very evident that he does
not care to do so. He prefers to sell
his rollers, and it is thus certain that
they can be properly registered.”

“Bought and paid for, t0o,” it might be
added, which was the Achilles heel of
the cylinder industry in the United
States.

Edison had not been trailing the pro-
cession in his efforts to achieve the
same end results. As early as 1888 he
had filed a caveat on a method he pro-
posed to develop for molding celluloid
records. A caveat is a formerly used
device of filing an intention to invent.
It was not an application for a patent.
Numerous “snags” had to be eliminated
in order to make the process he had
in mind commercially applicable, as
Lioret undoubtedly had discovered. So
it was a decade later and after count-
less experiments before Edison filed a
patent application. In the meantime, his
former employees, Capps and Petit,
having seen the celluloid experiments
in progress, had independently con-
ceived the idea of recording directly on
celluloid blanks, as already noted. As
with the similar Lioret process, these
developments were useful and of in-
terest, but still left unsatisfied the need
for a mass producible, molded cylinder
with a hard surface.

In the meantime a patent was applied
for by Thomas B. Lambert of Chicago,
on August 14, 1899, upon a process for
making a copper mold by electroplating
a graphite-dusted master wax cylinder
and then using this mold for making
“cellulose” or similar plastic duplicate
records. The Lambert Record Co. was
organized as a result and early in 1900
began the production and sale to the
public of molded musical cylinder rec-
ords of celluloid for use on the stand-
ard Edison and Columbia machines. A
patent was granted to Lambert on
December 18, 1900. Meanwhile, an Edi-
son application for a patent on a cellu-
loid record molding process had been
gathering dust somewhere in the files
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of the patent office since March 5, 1898
—more than six months before the
filing of the Lambert application. This
was finally issued to Edison, November
11, 1902, No. 713,209. This together with
another patent issued to Edison on an
improvement to his gold deposition or
“sputtering” process, completed the
series essential to carry out the inten-
tion of his caveat. This was No. 713,863,
applied for June 16, 1900, issued Novem-
ber 18, 1902.

But the first records to be molded in
commercial quantities by Edison’s Na-
tional Phonograph Co. were not cellu-
loid, but a metallic soap compound,
somewhat denser and harder than that
used for recording. The method was
substantially the same, however. The
first Edison molded records were made
in 1901. However, Edison was not the
first to manufacture molded cylinder
records for the trade, the first were
the “pink” Lambert celluloid cylinders,
now collectors’ items of great rarity. A
suit was filed by the National Phono-
graph Co. for infringement of its Edi-
son patents. The case was brought be-
fore the Circuit Court of the Northern
District of Illinois. The decision in this
case and the subsequent appeal were
both adverse to the plaintiff.

The first decision, briefly, was to the
effect that a patent for a process is not
infringed by the sale of a product. It
was held that the proof offered by the
plaintiff that the defendant sold an
article a month or two after the patent
had been issued to the plaintiff was not
sufficient to establish that the article
had been made after the date of issu-
ance of the patent. So the motion of
the plaintiff for an injunction was de-
nied and the defendant continued to
infringe. In August, 1905, the Circuit
Court of Appeals of the 7th Circuit
handed down the decision that the Edi-
son celluloid patent of 1902, applied for
in 1898, was void, because he had used
the process described therein for nine
years before the patent was issued. The
basis for the decision of the court was
apparently in the testimony of Dr. F.
Schulze-Berge and Charles Wurth of

the Edison staff, who had explained in
great detail a series of seemingly end-
less experiments which had preceded
the obtaining of results reliable enough
to justify the application for a patent.
The judge in his decision stated that
the production of a great many matrices
and a great many copies in this man-
ner constituted public use and thereby
disqualified the patent. The essential
facts are and were that Edison had filed
a caveat as permitted at that time by
law on October 26, 1888; but it had not
been found possible to overcome a
multitude of technical difficulties until
March 5, 1898, when application was
filed—more than a year before that of
Lambert, upon which action was then
delayed for nearly five years in the
patent office. Those records were ex-
perimental and were not sold to the
public. Nevertheless, the decision of the
Judges Grosscup, Baker, and Seaman,
with the opinion written by the latter,
was that Edison patent number 713,209,
dated November 11, 1902, filed March 5,
1898, for a process of duplicating phono-
grams was void, by reason of prior
publication of the invention.

Thus, one of the most costly and
important inventions of the cylinder
phonograph was taken from its origina-
tors and given to others. The sequel to
this story is that in July, 1906, the
Indestructible Record Company was
organized under the laws of Maine, to
operate under the Lambert patents and
others which it acquired, including one
issued to W. F. Messer, July 29, 1902,
which had been applied for February 1,
1902.

Edison could not now use celluloid
as a record surface. He had step by
step, patent by patent, built up the
several and constituent elements of a
complete process. He had lost the key-
stone patent because he had found it
necessary to actually make molds and
mold records in order to perfect a com-~
mercial process, further complicated by
the dilatory performance of the patent
office. The National Phonograph Co.
actually made one more attempt to stop
the Lambert Co. this time on the
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basis of the Edison tapered bore patent.
But as the Lambert cylinder made con-
tact with the mandrel only at either
end of the cylinder, where the celluloid
was turned in for about a quarter of
an inch, this patent was held not in-
fringed. In other words, even though
the Lambert cylinders were made to fit
upon the Edison tapered mandrel, be-
cause the Lambert cylinders only had a
bearing surface for about one-half inch
of the interior, it was decided that it
did not have a tapered bore! This again
was a most specious interpretation, typ-
ical of cases with which our patent his-
tory is replete.

The unjust decisions in these patent
cases alone altered the entire course of
the industry, for it was several years
before Edison was legally able to again
return to the inevitable superiority of
the expanded plastic film impressed into
the now perfected molds which he was
able to produce through the other es-
sential elements of his process. Instead,
he was forced to fall back on a metallic
soap composition, fragile and much less
durable. This placed a limit on the
volume of reproduction just at a time
when this was a critical factor in the
competition with the rapidly improving
discs in late 1901 and 1902.

Meanwhile, another series of patent
cases involving the molding methods
arose between the National Phonograph
Co. and its old arch enemy, the Ameri-
can Graphophone Co. The latter had
begun producing molded records almost
simultaneously with the former. One of
these cases involved the same celluloid
molding patent as the one in litigation
with Lambert. In Circuit Court District
of Connecticut on March 17, 1905, in two
cases in which the National Phono-
graph Co. was plaintiff, Judge Platt
handed down decisions adverse to the
Edison patents. In the one, Judge Platt
held that the patent was limited in its
application to the process of expanding
the blank within the mold, and was not
infringed by a casting process. In the
other, he held that Edison patent No.
667,662 for a process of duplicating cyl-
inder phonograph records was entitled

only to a narrow construction in view
of the prior art and so was not in-
fringed by the process of the Macdonald
patents, Nos. 682,991 and 682,992.

The necessity of bringing suit in the
court district where the infringement
allegedly occurs was one of the factors
which served to make a mockery of the
patent laws in the United States, as it
does to some extent yet today.! In a
given district, the local industrialists,
lawyers, politicians, and the district
court judges are invariably well known
to each other and are often inextricably
involved in the same general cycles
of activity which mutually involve them
economically, socially, and politically.
Under these circumstances a suit
brought against a local manufacturer by
an outside inventor often has as much
chance as the proverbial snowball in
Hades. The findings of the judge in
these two cases were so inconsistent as
to be fantastic. In fact his prejudice
against the complainant shines forth
through his legalistic phraseology in
more than one place, as in the follow-
ing example,

“And now let us step, as best we can
into the patentee’s shoes, (Edison’s)
and find whether, in the particular
branch of the art at which he aimed,
he did, by the exercise of inventive
genius, add anything to the then
existing common stock of knowledge.
The graphophonic art may be said to
have fairly begun with the invention
of Bell and Taintor (sic), letters
patent No. 341,214, dated May 4, 1886.
This taught the public how to pro-
duce the commercial and transferable
sound record. It led at once to an
anxious search for a mold and mate~
rial for producing a large number of
satisfactory duplicate records of un-
varying and excellent quality. On the
same day Tainter told how records
could be duplicated by so using plum-

1 However, this is also sometimes a much
needed protection for a poor defendant. Actu-
ally, it can usually be avoided by bringing suit
against a customer, whom the manufacturer, as
a practical matter, is forced to defend.
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bago as to make an electroplated
matrix, and then copying the master
record by mechanism.”

Judge Platt chose to ignore the Edison
British patent of 1878 and also the per-
tinent fact that neither Edison nor
Tainter “by the existing common stock
of knowledge” had been able until 1901
to produce “a large number of satisfac-
tory duplicate records of unvarying and
excellent quality.” Elsewhere in his de-
cision Judge Platt blandly admitted the
fact that it was the invention by Edison
of the curved edge scoop recording
stylus which had made the withdrawal
of the record from a single piece mold
possible, because of the shallower
grooves. For some reason the Edison
attorneys had not seen fit to bring
action on’ this particular patent, but
Judge Platt in mentioning it admitted
his knowledge of it, while at the same
time attempting to justify his assertion
that Edison had abandoned the attempt
to use a single piece mold! As the liter-
ature of patent law so often affirms, the
act of invention consists most often of
the combination of several known ele-
ments to accomplish a new purpose.
In the long search to complete a prac-
tical molding method, Edison had ac-
quired no less than twenty-five differ-
ent a priori combinations leading to the
eventual success which crowned this
persistent and costly effort. As against
this, Thomas Macdonald to the time of
the litigation had received but two pat-
ents dealing with the molding process.
The one which consisted of pouring
molten material into a one piece mould
was described by Judge Platt in his
decision as a process well known to the
other arts and hence devoid of inven-
tion. So it was and the question might
well be asked as to how then the patent
office could possibly have granted Mac-
donald a patent upon it. Also, this be-
ing true, why did not the judge hold
that the molding of cylinder records
was now an art open to the public? All
that he held was that the Edison patent
was not infringed by the Macdonald
patent, thus still restricting the produc-

tion of molded records to the two com-
panies. Judge Platt knew full well that
the molding was but one constituent
part of a complete process. He also ad-
mitted in his opinion that he knew of
the vital importance of another Edison
invention to the operation of the mold-
ing method as used by Macdonald. As
long as the patent on the scoop recorder
was not before the court, the judge
could ignore it legally, if not morally,
instead he chose to brazenly flaunt it
before the Edison attorneys, as though
challenging them to bring suit for in-
fringement of that patent. As it in-
volved “incising,” the brilliant Grapho-
phone Co. attorney, Philip Mauro would
have probably loved to have had an
action brought into the local district
court on that issue!

The other Macdonald patent involved
in this case covered the case hardening
of the molded record surface by the
introduction of cooling water in the
outer jacket of the mold, displacing the
steam which filled it during the pour-
ing. This was also a phenomenon well
known in the arts. It was so well known
that in the method of the competing
Edison patent, which differed only in
that the molten material was drawn
into the mold from the bottom in order
to avoid bubbles and in which the
record was hardened in precisely the
same way, the idea of claiming “case
hardening” probably never occurred to
the Edison patent attorneys. This latter
case is very similar to that of the
famous Jones lateral disc patent which
was granted on almost precisely iden-
tical process as had been developed and
patented earlier by Berliner and John-
son by means of clever re-wording of
the specifications and claims. This had
served to permit the Graphophone Co.
to get into the disc business in 1902,
just as this dual decision by Judge Platt
permitted the Graphophone Co. to con-
tinue to use processes of molding rec-
ords developed at great expense by
Thomas A. Edison on the basis of
but two patents by Thomas Macdonald
which had contributed absolutely noth-
ing new to the art.
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Edison’s firm belief in the technical
superiority of the ecylindrical surface
with its uniform speed beneath the
stylus is well indicated by the persist-
ency with which he attacked and even-
tually overcame the multiplicity of
problems which had plagued the de-
velopment of the molding method. The
Graphophone Co., on the other hand
was already in the disc business, into
which it had been trying to crash since
1899 and which had been made finally
possible by the infamous Jones patent.
The initiation of the later famous red
seal series of Vietor in 1902—all ten
inch imported recordings, followed by
the Grand Opera series of Columbia ten
inch discs recorded in this country
issued in 1903, somehow failed to stim-
ulate Edison to do likewise. The Colum-
bia discs, poorly recorded and with a
poor surface, received but a slight ac-
ceptance. The Victor discs recorded in
Europe by the Gaisbergs and other re-
cording teams of the Gramophone &
Typewriter Co. Ltd., were much better
and prompted a change of policy of the
Victor Co. shortly after Calvin Childs

began consistently to record the great
opera stars appearing in the United
States for Victor, engaging them when-
ever possible on an exclusive basis.

A factor affecting the disc versus
cylinder competition was the introduc-
tion of the twelve inch disc by Victor
in 1903 which increased the playing
time to about three and one-half
minutes, as against the two minutes of
the cylinders. Edison delayed putting
out a grand opera series until 1906 and
by this time both competitors were
putting most opera selections on the
longer playing discs. In their fragile
form and restricted playing time, the
cylinders could not begin to compete
in the field of serious musie with the
discs.

As has been mentioned elsewhere,
Columbia’s early strength had been in
the urban areas, as Edison’s had been
in the rural areas. Consequently, with
Victor gaining the attention of opera
lovers and city folk by its success in
enrolling the great opera artists and
top flight entertainers, Columbia’s cyl-
inder business began to fade early. In

Fig. 8-2. The Twentieth Century Graphophone type BC, also called the Premier,
sold for $100 without horn. (From a 1907 catalog.)
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an attempt to stem the decline and to
stimulate interest in cylinders again,
the American Graphophone Co. pur-
chased the rights to a new mechani-
cal amplifying system which had been
earlier invented by Daniel Higham, of
Boston, Massachusetts. By means of a
simple little amber friction wheel de-
vice, the mechanical pull upon the dia-
phragm from the stylus was augmented
by power from the spring motor. By
this, much greater volume could be
secured from the cylinder than form-
erly. The technical flaw was that, as
in the use of the floating weight by
Edison, the wear upon the record was
increased proportionately, as well. By
combining Higham’s contrivance with
a longer mandrel, the playing time
could also be increased. This was named
the Twentieth Century Graphophone,
Fig. 8-2, and was introduced in 1905.
Records six inches long were cut with
the then standard one-hundred grooves
to the inch, thus increasing the playing
time by a little more than half. This
was probably the chief stimulus to
the premature decision to launch the
Amberol four minute wax Edison rec-
ord. As a competitive expedient, it was
decided to go the Twentieth Century
Graphophone one better and to double
the playing time by increasing the
number of grooves to the inch from
one hundred to two hundred. The dif-
ficulty lay in the fact that virtually the
same comparatively soft, fragile metallic
soap compound was to be used for the
new records. The closer spaced smaller
grooves also necessitated the sale of
special reproducers and a new feed
mechanism for existing phonographs.
Because of the smaller groove it was
necessary to impose a much greater
unit area pressure on the record sur-
face to produce the same volume as the
prior standard cylinders. This soon
caused difficulty. Just at the time when
faced with the job of selling attach-
ments and introducing the four minute
Amberol record to the thousands of
Edison users through trade channels,
jobbers began to report that dealers
and customers were complaining that

the new records would not stand up.
This was where the adverse decision in
the 1902 celluloid patent battle with
Lambert was to prove most costly.

The Edison Grand Opera Series had
been continued consecutively numbered
into the Amberol four minute records
where it was thought the increased
playing time would be most useful and
welcome. Instead, the advantage of the
longer playing time was quite lost on
the purchaser when he found that the
beautiful high notes of Leo Slezak sing-
ing Celeste Aida were being cut off
after a few playings. Even for Slezak,
a two dollar record that played a few
times only was considered too expen-
sive. In September, 1908, announcement
was made in the Talking Machine
World that in Cleveland, Ohio, the
U. S. Phonograph Record Co. capi-
talized at $300,000, had been organized
to produce indestructible cylinder rec-
ords. These soon appeared on the
market as the U. S. Everlasting records.
Two-minute cylinders were made in
1908, four minute in 1909. At the same
time the Columbia Phonograph Co. an-
nounced that it was taking over the
sales of the celluloid cylinder records
made by the Indestructible Record Co.
of Albany.

The National Phonograph Co. was in
a dilemma. What had been intended
as a challenge to the longer playing
Twentieth Century Graphophone and
the discs had boomeranged. The effort
to provide longer playing time had
only served to focus attention on the
chief drawback of all of the Edison
cylinders—their fragility. Edison called
together his associates Jonas W. Ayles-
worth and Walter H. Miller who had
assisted in solving the shrinkage prob-
lem which had so long delayed the in-
troduction of molding and put it up
to them to find a new record composi-
tion. An intensive drive was organized
and experiments began which eventu-
ally resulted in the ultimate decision to
manufacture an entirely new type of
disc record. However, the experiments
failed to disclose a more practical mate-
rial than celluloid for cylinder records.
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Great damage was done to the Edison
potential classical record market by this
situation which existed for four critical
years. When the solution to the four
minute Amberol impasse was found by
buying the rights to the celluloid pro-
cess now owned by Philpot in England,
it was too late for Edison to make any
sort of real competition for Victor
which had solidified its bid for the
domination of the classical market dur-
ing those same years. The irony of this
bitter experience for Edison was that
the Philpot process had been developed
from patents originally issued in the
United States to A. N. Petit, former
Edison employee. Philpot had acquired
additional information as trustee for
the bankrupt Lambert Co. which had,
a decade before, thwarted Edison in a
contest over molding method patents.
Now there was little difficulty in the
perfecting of a factory system for pro-
ducing celluloid records—Edison and
his colleagues had been through all that
before. It was found possible to even
use the same molds previously used for
the wax Amberol records. The exterior
of the new celluloid records was a rich,
glossy blue, with a plaster of Paris core.
They were designated as Blue Amberol
records. The playing time, as with the
prior wax Amberols, was four minutes
or more, revolving at 160 rpm. The
records were unbreakable and among
the most durable records ever made.
Later a celebrity series was introduced

,in a brilliant, reddish purple color. A
new, larger volume reproducer (Fig.
8-3) was designed for use with these
records utilizing a cork stiffened dia-
phragm. A greatly improved air tight
tone passage was developed with a con-
stantly increasing cross section from
the apex of the neck of the reproducer
to the outermost rim of the horn. This
then highly advanced design may now
be recognized as the prototype of the
modern “exponential” horn. As hap-
pened so many times, Edison conceived
improvements in terms of functional
performance, others later erected the
verbal and theoretical explanations and
wrote learned scientific papers. With

the higher priced Edison phonographs
the reproduction was much more accu-
rate than in the other machines then
before the public. Following the lead
of Victor with its Victrola, phonographs
were designed with internal horns (Fig.
8-4) and were labelled “Amberolas.”
The high point in the development of
the acoustic cylinder phonograph was
reached with the “Concert” models (Fig.
8-5) which were made in both the in-

Fig. 8-3. Edison’s improved reproducer
had a cork-stiffened diaphragm and
spring-loaded weight.

ternal and external horn types. These
had a fixed and air-tight tone passage
with constantly expanding bore from
diaphragm chamber to the flare of the
horn. The record moved horizontally
beneath the stylus on the principle of
the lathe. The earlier Concert Amber-
olas, prior to the introduction of the
blue Amberol records, played both two
and four minute wax records by an in-
genious turn-over reproducer, proto-
type of the turn-over cartridge of to-
day. Later models were made to play
the Blue Amberol cylinder only. Acous-
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th. 8-4. The Edison Amberola 6, one of a series of Amberola types. (Courtesy of
Edis

on National Historic Site.)

tically, the external horn Concert, Fig.
8-5, was superior to the internal horn
Concert model although both were pro-
duced to meet the same general speci-
fications. Functionally, the open horn
was and is always inherently superior
to the enclosed horn. In England, open
horn machines for disc records were
made for connoiseurs until well into
the 1940’s.

In the search for a better record sur-
face for the cylinders, a material was
discovered which had the desired prop-
erties, but was applicable only to a disc
process. The extensive and important
research made by Edison and his asso-
ciates in the field of chemistry of plastic
materials at this time not only resulted
in the decision of Edison to make a
disc phonograph, but also marked the
beginning of our modern synthetic
thermo-setting plastics industry. Coin-

cidentally only a few miles away, an-
other group of men working entirely
independently were seeking for a simi-
lar material for other uses and had
come up almost simultaneously with a
similar answer. Named after its chief
inventor, Leo Baekeland, the product
“Bakelite” was a phenolic plastic as was
the Condensite used for the Edison disc
record. Multitudes of other uses for
phenolic resin plastics have been dis-
covered since.

The decision to develop a disc record
really marked the end of the long, pro-
gressive development of the cylinder
process which first began in 1887.

Following the introduction of the
four-minute wax Amberol record in
November 1908, the U. S. Phonograph
Co., Cleveland, Ohio, the following year
began molding four-minute “Everlast-
ing” cylinders in celluloid. In 1910, the
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Fig. 8-5. The Edison cylinder Concert phonograph featured a moving mandrel
and a shut-off attachment. (Courtesy of Edison National Historic Site.)

Indestructible Record Co. of Albany
also began producing four-minute cel-
luloid cylinders.

The last two-minute metallic soap-
type cylinders made by Edison were
issued in September 1912. A few two-
minute Edison cylinders were molded
in the Blue Amberol celluloid shortly
afterward, and the first of the four-
minute Blue Amberol cylinders were
issued in October 1912.

Edison had a dependable rural area
trade which stuck by him through thick
and thin. The adoption of the celluloid
process and the conversion of many
thousands of machines in homes to play

the new cylinders, together with the
sales of new Amberolas, again acceler-
ated the Edison cylinder business even
after the disc machine was introduced.
Although by this time the discs had
already fairly well pushed out the cyl-
inders on the continent, there was also
a large sale of Edison Blue Amberol
records in England until World War L
This may also be said to mark the
beginning of the decline of Edison cyl-
inder sales in the United States.
However, due to the situation which
existed with respect to the markets, the
Twentieth Century Graphophone actu-
ally had aroused but mild interest. It
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was advertised until 1909 when Colum-
bia filled its still diminishing demand
for longer playing cylinders by taking
over the sales for the Indestructible
records. These were made in both two
and four minute types, but generally
the four minute Indestructible records
were inferior in recorded quality and
surface to the Blue Amberols. Within
a few years Edison had the cylinder
field virtually to himself. .
Edison’s biggest year to this time was
1907, with gross phonograph, record and
accessory sales of over 7 million dollars.
Sales had dropped to about 2% million

dollars by 1913, when the Edison disc
machine was introduced. Strangely, al-
though the sales of Edison disc machines
and records increased year by year,
as might be expected, to a peak of over
20% million dollars by 1920, the sales
of cylinder machines and records first
decreased to a low of something over a
million dollars a year by 1915 and then
began to rise again. In 1920 over 2%
million dollars was spent by the public
for Blue Amberol cylinder machines
and records. In the United States, most
of these cylinder machines went to the
rural trade.



CHAPTER 9

THE CoOIN-SLOT PHONOGRAPH
INDUSTRY

CoIN-IN-THE-5LOT machines are nearly
as old as coinage. An Egyptian priest is
said to have devised a mechanism that
would deal out a small amount of a
magic potion for warding off the powers
of evil upon the deposition of a coin of
the proper weight. This was presumably
contrived so that he might pursue un-
interrupted his experiments in alchemy
by which he hoped to transmute lead
into gold. Since those days of the
Pharaohs it has become recognized that
if this wise man of old had developed
the full potential of his coin-slot device
he would have wound up with all the
gold in the kingdom anyway! Today, it
is estimated that in one year in the
United States alone, the coins that pass
through coin slots are worth more than
all of the gold at Fort Knox.

Of course, it was not until the de-
velopment of minted coinage of precise
diameters and weights that it was pos-
gsible to make reliable coin-operated de-
vices suitable for commercial use. Even
so, from medieval times there have
been coin-operated automatons, toys,
and primitive mechanical banks. But
the great incentive towards the de-
velopment of such devices for commer-
cial use was the rising costs of labor
and the extension of the principle of
the division of labor resulting from
the industrial revolution into merchan-
dising methods.

Considering the mechanical skills
which had been developed, it is rather
surprising that more practical use of

coin-in-the-slot devices had not been
made before 1889, which marks the
beginning of this use with the phono-
graph. Prior to this time there were in
use generally only such devices as
weighing machines and gum dispensing
machines. To the younger generation,
it will seem strange also that these
primitive “juke boxes” were in use
before there were any home phono-
graphs.

In 1888, Jesse H. Lippincott had or-
ganized the North American Phono-
graph Co. to operate as sales agent for
the improved Edison Phonograph and
he had personally contracted to dis-
tribute the Graphophone in the United
States, except for the territory which
had prior to this been given to the
Columbia Phonograph Co. of Washing-
ton, D. C. The original intention was
to promote the use of both machines
for office work, a free choice to be given
the lessors of the instruments as to
which type they were to use.

Although the organizers of the Co-
lumbia Graphophone Co. were them-
selves court reporters and therefore
fully conversant with the needs of
stenography, they were unable to make
a success of the business of renting the
machines for that purpose. This was
true even after substituting the Edison
machines for the Bell-Tainter type
graphophones, which had proven en-
tirely impractical. If these men could
not do it, it was quite obvious that
others less familiar with the field in
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zhich the phonographs were to be used

ould be even less successful.

Louis Glass, general manager of the
Pacific Phonograph Co., was up against
this situation in common with the rest
of the local phonograph companies. But
Glass was a resourceful fellow. He
equipped one of his electric motor oper-
ated Edison phonographs with a nickle-
in-the-slot operating device so that it
might be used as an entertainment ma-
chine. On November 23, 1899, Glass in-
stalled it in the Palais Royal Saloon in
San Francisco. It was equipped with
four listening tubes and a coin slot
for each tube. Thus for each play-
ing of the record the machine would
take in from five to twenty cents.
Within a few months it was apparent
to Glass and his associates that here
was the way to “coin” money, and
more than a dozen of the other idle
Edison phonographs were converted
and placed in other locations. Glass
also designed a multi-tube attachment
and applied for a patent on his coin-
controlled mechanism.

Meanwhile, in New York City, Felix
Gottschalk, secretary of the Metropol-
itan Phonograph Co., had arrived at
the same brilliant conclusion by a
somewhat different route. He had de-
cided that a coin-operated phonograph
working on the principle of the weigh-
ing machine would be a profitable idea.
In February of 1890, Gottschalk organ-
ized the Automatic Phonograph Exhibi-
tion Co., of New York, with a capital
of one million dollars, for the purpose
of making the mechanisms, leasing them
to others on a profit sharing basis and
in operating them in their own territory.
However, about this time Louis Glass
met Gottschalk in New York and a
deal was consummated by which the
Automatic Phonograph Exhibition Co.
acquired the rights to Glass’ multi-tube
coin-slot mechanism, pooling it with
others.

The Automatic Exhibition Co. began
operating with a glass-topped cabinet
which would hold a single cylinder
Edison machine in the top and a space
for the storage battery in the bottom.

Listening tubes protruded from the
front for the listeners. The original coin
device operated on the principle of
making or breaking the electrical cir-
cuit from the storage battery to the
motor. Central station current was not
then available everywhere as it is now,
even in metropolitan cities like New
York, so storage battery operation was
a quite expedient means, although pri-
mary batteries also might be used.

At this time the phonograph and the
graphophones were quite different in-
struments. As the graphophones were
not electric motor equipped generally,
but employed a foot treadle, the phono-
graph was used predominately for en-
tertainment purposes. This posed a
thorny dilemma for Lippincott, for he
had personally contracted for the de-
livery of five thousand graphophones
per year. Moreover, the graphophones
used a different size and kind of cyl-
inder than that used on the phono-
graph.

As a means of exchanging useful in-
formation and settling problems of
inter-company relations, the National
Association of Phonograph Companies
had been organized. The first conven-
tion of representatives was held in
Chicago, May 28th and 29th, 1890.

The advantages of standardization
were quite obvious to all, as well as
the predicament of Lippincott with re-
spect to his contract with the Grapho-
phone Co. Regardless of what occurred
later, these pioneers of the phonograph
felt kindly towards Lippincott and stuck
with him to the end. With this back-
ground the reasons for the resolution
to be requested by Louis Glass are
apparent. This resolution was as fol-
lows:

“Be it resolved
that all parties, that is, the Ameri-
can Graphophone Co. the North
American Phonograph Co., and Mr.
T. A. Edison, shall direct all their
efforts to that end; that they give
us one instrument for correspond-
ence, stenography work and for
amusement.”
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At this convention, one of Automatic’s
first machines was exhibited by Gotts-
chalk. He offered the independent com-
panies contracts by which Automatic
would supply the cabinets and oper-
ating mechanisms and the companies
could use their own Edison machines
obtained through their contracts with
North American. To secure the right to
do business with the independent com-
panies on this basis, Gottschalk had
given North American fifteen thousand
shares of Automatic Phonograph Ex-
hibition Co. stock. By the contract
offered to the companies, the machines
were not to be sold, all servicing was to
be done by the local companies and prof-
its were to be shared with Automatic.

The opposition of Thomas A. Edison
to the use of the phonograph for enter-
tainment purposes has been greatly
exaggerated in some accounts, and this
opposition has been largely held re-
sponsible for the collapse of the Lipp-
incott enterprise. To set the record
straight it is necessary to deal with the
source of the stories of this opposition.
Samuel Insull, of later utilities fame,
was the personal representative of
Thomas A. Edison at this first conven-
tion of the local companies. Knowing of
Mr. Edison’s profound conviction in the
ultimate usefulness of the phonograph
as an efficient aid to business, and that
he was loathe to see this aspect of its
utility neglected, Insull stated that Edi-
son was not too enthusiastic about the
slot machines and felt that their use
might tend to discourage acceptance of
the phonograph as a business machine.
In line with this, Mr. Insull warned the
local company men that they should
not neglect the original purpose of the
organization of the companies—the pro-
motion of the phonograph as an adjunct
to business—its employment as a dic-
tating and transcribing machine. How
far sighted Edison was may be seen in
the fact that this was also the last
branch of the phonographic art aban-
doned by the Thomas A. Edison Indus-
tries Division of McGraw-Edison Co.

That Thomas Edison was not opposed
to the use of the phonograph for enter-

tainment purposes, per se, is evidenced
by the fact that North American as
early as this convention of 1890, or be-
fore, was recording and selling musical -
records to the local companies. This
is proven conclusively by a letter in the
files of the Edison museum dated June
19, 1890, reducing the prices on band
and orchestra records to one dollar
each. The month previously a letter
had gone out to all companies showing
that sapphire had been adopted by Edi-
son as standard equipment for record-
ers and speakers. This removed the
last obstacle to securing better rec-
ords and better wear in service. The
constant effort of Edison to have his
machines “make good” in service must
be given consideration in view of later
events.

The impression seems to exist quite
generally among the “authorities” of the
recorded music industry that the Co-
lumbia Phonograph Co. was actually
the first in the field of commercial re-
cording. This has been fostered by the
published recollections of some of the
famous popular artists who recorded
there first and consequently remember
the experience quite vividly. But this
false impression was nurtured mostly
by the arrogant publicity of that com-
pany in its later campaigns, which as
usual paid little heed to the truth. Even
as distinguished and disinterested an
observer as Fred Gaisberg fails to de-
fine how and when the changeover took
place in that studio which marks the
inception of commercially useful re-
cording, as differentiated from the
struggling and fruitless experimental
stage. The first stage was when the en-
terprising reporters, Edward Easton and
R. F. Cromelin were pursuing their
will-o-the-wisp in futilely trying to
introduce the Bell-Tainter graphophone
as a dictating machine. The second
stage was when businessmen, Edward
Easton and R. F. Cromelin seized on
the phonograph and the entertainment
potential to save themselves from a
most certain bankruptey.

The failure of the graphophone in the
hands of its best friends is conceded by
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Gaisberg, who said, referring to Easton
and Cromelin:

“Their purpose was to exploit it as a
dictating-machine for office use. In
this respect, however, it proved a fail-

. I remember some hundreds of
/;:‘: instruments being rented to Con-
gress and all being returned as im-
practicable. The Columbia Company
seemed headed for liquidation at this
failure, but it was saved by a new field
of activity which was created, almost
without their knowledge, by show-
men at fairs and resorts demanding
records of songs and instrumental
music. Phonographs, each equipped
with ten sets of ear-tubes through
which the sound passed, had been
rented to these exhibitors. It was
ludicrous in the extreme to see ten
people grouped about a phonograph,
each with a tube leading from his
ears, grinning and laughing at what
he heard. It was a fine advertisement
for the onlookers waiting their turn.

Five cents was collected from each
listener so the showman could afford
to pay two and three dollars for a
cylinder to exhibit.”

The machines which were returned
from the congressmen were the Bell-
Tainter graphophones, employing the
one and five-sixteenth inch ozocerite
coated cardboard cylinders eight inches
long. The musical cylinders which Co-
lumbia then began making for the
phonographs were the standard Edison
solid wax type, 2% inches in diameter
and four inches long.

Gaisberg jumps from this to 1893,
when he went to work for Charles

Sumner Tainter to do some recording .

for him on the ozocerite cylinders. As
noted in a prior chapter, Tainter was
no longer working for the Graphophone
Co., since it had ceased production.

Lt Manual of Industrial end Misceli Se-

Tainter had turned to the designing of
a coin-slot machine which he was
readying for demonstration at the
World’s Fair at Chicago that-year. Gais-
berg says that the entire repertoire con-
sisted of “Daisy Bell” and “After the
Ball was Over.” But this is the balance
of this incident in his own words:

“His slot-controlled automatic phono-
graph was a truly remarkable
achievement for that period but
proved too delicate to stand the rough
handling at the Chicago Fair Grounds.
It was withdrawn and shipped to
Washington where, acting on Taint-
er's instructions, I installed some
dozens in the local saloons, restau-
rants and beer gardens. They were
not infallible and sometimes would
accept a coin without giving out a
tune. In carrying out my job of col-
lecting the coins in the early morn-
ing and reloading the machines with
cylinders, I would at times be badly
handled by an irate bartender who
accused me of taking money under
false pretenses. With the failure of
the World’s Fair venture, I was free
to work for the Columbia Phonograph
Company which had begun to make
musical cylinders on a large scale.”

This must have represented the last
attempt to use the Bell-Tainter grapho-
phone commercially, for by this time

e American Graphophone Co. had
ceased operations and was in the pro-
cess of reorganization by Easton and
others of the Washington group. Tainter
had evidently been working independ-
ently for some time and the distinction
which Gaisberg makes between work-
ing for Tainter and the Columbia
Phonograph Co. is important. The
records which Columbia “had begun
to make on a large scale” were for
the phonograph—not the Bell-Tainter
graphophone, nor the Macdonald graph-

curities—1900
American Graphophone Co.

“From January, 1891, umtil May 1, 1893, the
Company endeavored to establish a business by
selling graphoph in petiti with the

phonographs of the North American Phonograph
Co. During this period of twenty-eight months
the total receipts from agents and the public
for hi and suppli d to about
$2,500."”
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ophone, which had yet to make its ap- “Receipts increase or decrease in vari-
pearance. But in establishing priority ous machines as the records, which
in the music recording industry, corre- are changed daily, are good or medi-
spondence in the files of the Edison ocre, and the different localities re-
museum proves that North American quire different attractions.”

Phonograph Co., sales agents for the
Edison Phonograph Works had been In general the preferred fare seemed to
issuing lists of musical records of this have been comic songs, monologs,
type regularly since early in 1890. At whistling and band records. However,
least a few of the earlier North Amer- in some saloon locations, hymns were
ican cylinders and the later Columbia quite popular!
phonograph cylinders are in the hands By the time of the second convention
of collectors. The few musical cylinders of the phonograph companies held in
which Gaisberg states he made for w York City, June, 1891 all but three
Tainter have apparently vanished. \}: the remaining nineteen local com-
The poll of the phonograph companiesV' panies were in the coin-slot phonograph
made at the June 1891 convention business. The New York Phonograph
showed that of an estimated four- Co. had 175 machines on location and
hundred machines which the Columbia the Old Dominion Phonograph Co. of
Phonograph Co. had out on rental, only  Virginia 142. Many of the companies
twelve to fifteen were graphophones. were reluctant to pay the fifty per cent
The men who managed this company of gross demanded by the Automatic
were closest to the American Grapho- Co. in its contracts, especially as the
phone Co. and were the men who were local companies had to do all of the
within two years of the convention to servicing. The machines were placed
take .it over lock, stock, and barrel. usually without paying a percentage to
So that there will be no further con- the owners of the locations, as they
fusion about it, and to anticipate the were considered to be business boosters.
suggestion that Columbia made the Despite the stern warnings to infringers
records North American distributed, it by the Automatic Co., there were sev-
should be noted that the roster of eral new types of nickel machines
artists is quite different. Gaisberg men- offered for outright sale, averaging
tions the pioneers who were recording about fifty dollars each, creating con-
under his direction at Columbia in 1893 siderable competition for Automatic
as Dan Quinn, Johnny Meyers, George with its stiff percentage deal. These
Gaskin, Len Spencer, and Billy Golden new machines generally had a square,
—all of whom made records later or slanting glass top on a base cabinet
for Edison and other companies. How- of oak, cherry, or mahogany, with the
ever, the lists sent out by North Amer- ear tubes hanging from the front, to
ican in 1893, include Thomas Butt, Tom be used with the standard Edison
Wooly, Ed Francis, Ed Clarence, Will phonograph and battery. In general,
Nankerville, R. G. Wilson, and R. K. these machines were equivalent to

Franklin. the machines offered by the Auto-
That the Columbia singers were bet- matic Co.
ter known at a later date must be ad- The receipts from some of these early

mitted, but in the earliest period talent slot-machines were amazing, especially
was a minor consideration, the novelty in view of the mediocre quality of en-
of hearing reproduced voices or music tertainment offered and the fact that
was enough. As time went on it was there was no selection offered, except
found that the patrons would not in the case of the phonograph parlor.
waste their nickels on poor records. As But contrary to the erroneous opinion
the Automatic Phonograph Exhibition now held which has been built up by
Co. stated in one of its early letters to  generations of looking down the nose at
the trade, the products of a prior time, many of
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the cylinder records of the time when
heard through the ear tubes had sur-
prising clarity and musical quality. This
may be demonstrated today with aged
records made sixty or more years ago!
Hearing the same records through one
of the crude early horns, however, re-
veals a shocking loss in quality.

The Louisiana Phonograph Co. re-
ported that one of its machines had
taken in one thousand dollars in two
months following April of 1891, which
then represented three times the pur-
chasing power compared to today. The
location is suspected to have been one
of those rather illegitimate types of
establishment from which the latter
day “juke” box derived its name. The
Missouri Phonograph Co. reported that
it had about fifty machines on location
at the time, one of which took in one-
hundred dollars in a week. This com-
pany then serviced each machine twice
daily, changing the record each time.

Although Edison is said to have been
not too enthusiastic about the coin-slot
business, it is noteworthy that the Edi-
son Phonograph Works, of which he
was President, began the manufacture
of musical “phonograms” as early as
1890.* To begin with, the Edison Phono-
graph Works also made all of the
blanks which were used by the com-
panies, as it was entitled to do by the
contracts between all concerned. But
human nature being what it is, many
of the operators sought to keep a larger
part of the profits by molding their own
blanks, even though this violated the
patent rights of Edison. The Columbia
Phonograph Co. and the American
Graphophone Co. which its chief execu-
tives had reorganized, were the chief
offenders. The New York, New Jersey,
and Ohio Phonograph companies also
produced recordings for other com-
panies and supplied operators far and
wide. It was not illegal for the com-
panies or anyone to make records, but
it was illegal to make records on blanks
made to fit on the Edison mandrels

3 Letter in files of the Edison Museum from
North American Phonograph Co. to the New
Jersey Phonograph Co.

which were not made by the Edison
Phonograph Works.

Under this situation many of the
original records of exceptional drawing
power would sell for from two to six
dollars each. Even as today, operators
with good locations could make money
while others were losing their shirts.
Machines were bootlegged, altered, imi-
tated and soon the industry was in a
virtual state of anarchy. It was impos-
sible, as Tate later said, for Edison or
the North American Phonograph Co. to
police the entire country to see that
territorial restrictions were not violated
and that the terms of the leasing con-
tracts were being adhered to. The fact
is that the leasing plan originally
adopted for exploiting the phonograph
as a business machine had utterly failed
to meet the needs for its promotion as
an entertainment device.

In 1892, Thomas R. Lombard, one of
the original stockholders of North
American, was elected President. Jesse
Lippincott as a result of his ill-advised
contract with the American Grapho-
phone Co. had been pushed to the wall,
suffered a paralyzing stroke and had
died. That Lombard had the confidence
of the local companies and also of Edi-
son was attested to by A. W. Clancy,
President of the National Association
of Phonograph Companies at its 1893
meeting. By this time, however, the
American Graphophone Co. was being
reorganized by the officials of the
Columbia Phonograph Co. It was well
understood by all that the latter com-
pany was to be the exclusive sales
agents for the new graphophones which
would be patterned after the Edison
instrument, except for the motive
power. While mention was not made
directly of this ominous new threat,
President Clancy reminded the repre-
sentatives of the twenty-two companies
that two years previously Mr. Charles
Swift of the Michigan Phonograph Co.
and he had championed the cause of
unification of the phonograph interests.
He stated that Mr. Edison was in sym-
pathy with the efforts of Mr. Lombard
to re-establish a sound basis for future
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operation. He quoted Edison as having
said:

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

Students of the Edison saga will rec-
ognize the characteristic forthrightness
of this attitude expressed towards those
who had invested in his enterprises.
Present when this statement was read
was Mr. Alfred O. Tate, who had suc-
ceeded Samuel Insull as Mr. Edison’s
personal representative. There was little
love lost between Tate and Insull, as
Tate somewhat naively reveals in
Edison’s Open Door, published in 1938.
The important matter is that Tate
throws much of the blame for the fail-
ure of the cylinder phonograph indus-
try at this time upon Edison’s alleged
opposition to the use of the phonograph
for entertainment purposes. In his story,
Tate says that one day about this time
Edison had left a note on his desk say-

Ing,

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

Tate said that either Edison was un~
able to visualize the potentialities of
the amusement field or that he had
made up his mind to combat it. The fact
that at this convention, the Edison
Phonograph Works exhibited multi-
tube phonographs does not seem to bear
out Tate’s statement. It seems rather,
that Edison was willing to do anything
that he felt was desired by the local
phonograph companies that would assist
them in being financially successful. It
is known that Tate was interested in
the Edison Talking Doll Co., and from
the wording of the note, it is quite
possible that it was this use of the
phonograph to which Edison was re-
ferring, if such a note was written. Both
multi-tube instruments and a new

“Edison Household Phonograph” were
featured in the Edison Exhibit at the
Chicago World's Fair later in the year
of this convention. As noted previously
A. W. Clancy in his opening speech of
the convention had also quoted Mr.
Edison having said,

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

How completely prophetic! But Edi-
son undoubtedly realized that the phase
of use in the home was yet to come
and that the circumstances of the pres-
ent had to be faced. In respect to the
implications of Tate to the contrary, a
careful examination of all of the acts
of Edison indicate that he did his best
to make his expressed wish for success
for all those who had invested in his
phonographie enterprises come true. At
this convention, beside the twenty-two
surviving companies of those organized
by Lippincott, there were five annex
members, as they were called, consist-
ing of battery manufacturers who had
become interested in the business be-
ing developed for their products by
these prototypes of the “juke” box.

In his somewhat bitter reminiscences,
Tate attributed some of the difficulties
of the phonograph companies to Edi-
son’s slowness in development of a
spring motor phonograph. Obviously
this would have meant little to the
amusement field. As in the 1930's, elec-
tric motor operation was an essential
to it.

After the 1893 phonograph conven-
tion, the plan was instituted by which
sales might be made by North American
to operators or others anywhere in the
United States and the commission on
such sales credited to the account of
the local companies in whose territories
the merchandise was sold. For a time it
seemed that this new plan might work.
But the operators, and not the local
companies or North American, were
really in command. Irresponsible and
lawless elements, even as in the later
juke box industry, were to “cut them-~
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selves in.” The illicit manufacture of
machines and blanks without regard to
patents or territories continued and it
soon became apparent that neither the
parent companies nor the local com-
panies were going to be able to regain
control of the situation. An element in
this was the location of the Edison
Phonograph Works at Orange. Shipping
costs to the mid-west, far west and the
south were high and added stimulus to
the continuation of illegal manufac-
turing. However, the decisive factors
were the lack of control over the record
manufacturing inherent in the cylinder
phonograph before the perfection of
record molding processes, and the lack
of control over activities within their
territories by the local companies.
Meanwhile, Easton was known to be
reorganizing the American Grapho-
phone Co., Macdonald was already put-
ting out a few graphophones employing
the Edison mandrel and other improve-
ments, and Columbia was beginning to
develop 'a business based on store
demonstrations and direct sales to the
public. It was obvious that the Edison
business could no longer be allowed to
dwindle in the face of this new threat.
So, according to Tate, one morning
early in 1894, he found a terse note
from Mr. Edison stating that he wanted
to put the North American Phonograph
Co. into bankruptcy and intended to
sell phonographs direct from the fac-
tory regardless of the local companies.
Tate in his account states that he was
appalled at this decision and at some
length explained to Mr. Edison why he
felt he could not go through the ordeal
of facing the representatives of the local
companies with this decision, and so re-
signed his posts with the Edison enter-
prises. The facts as previously given
were certainly well known to Mr. Tate
although he failed to clarify the existing
situation to his readers. Tate in his
discussion of the issues makes a rather
obviously futile effort to condone as an
expedient business decision what he is
intimating in a not too subtle way was
an unethical breach of contract by
Edison. He stated that Edison had no

thought of doing anyone an injustice
but wanted to recover the territories
that had been sold and was ready and
willing to pay for them, but that if he
attempted to recover them by negotia-
tion he would be met with exaggerated
demands. His object therefore, accord-
ing to Tate, was to have the value of
the short remaining period of these
contracts established by court action.
However, it is not satisfactorily ex-
plained by Tate why he felt impelled
to resign from all of his posts from
Edison when this matter concerned only
the phonograph companies, if he really
believed what he said of Edison’s mo-
tives. Because it was over this matter
that Tate broke with Edison, Tate be-
comes a party to the historic contro-
versy of which he sets himself up as
arbiter. In this connection it should be
noted that Tate makes several misstate-
ments, as well as omitting essential
facts. For instance he states:

“] knew that these companies had paid

more than one million dollars for
their rights in the territories which
Edison now proposed to invade.”

Actually, in a statement later made
by counsel for the *“phonograph com-
panies” (and who by the oddest co-
incidence was one Philip Mauro of the
Graphophone Co.) the total amount
claimed as paid in by the local com-
panies for their rights was given as
$724,000, which had been collected by
Lippincott, not by Edison.

Mr. Tate neglected also to state that
although Lippincott had agreed to buy
the controlling stock of the Edison
Phonograph for $500,000, only a part of
this had been paid in and that even
this payment had been more than offset
by phonographs and supplies which had
been sold to North American and which
had not been paid for. Nor did Tate re-
veal that most of the local companies
were heavily in debt to the North
American Co., which in itself consti-
tutes an abrogation of contract, as any
businessman knows. Edison, as the
largest creditor of North American,
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had the legal right to pursue the course
he did and in view of the existing situa-
tion he had to do it whether distasteful
or not.

Tate stated the case this way:

“The territorial companies in turn or-

ganized a combined attack to vindi-
cate their rights, and for fourteen
long years this litigation was prose-
cuted. When a final decision was
reached in the form of the judgment
to which I referred and whose satis-
faction and dissolution involved the
payment of a sum closely approxi-
mating my original estimate, Edison
settled in cash over night without
a murmur of complaint. The litigants
on both sides were satisfied.”

The fact is that ten years had elapsed
before Philip Mauro and James L.
Andem, former President of the Ohio
Phonograph Co., were able to get to-
gether enough evidence that they repre-
sented the stockholders of the long de-
funct local companies in order to make a
case in court. That Andem, himself, had
earlier considered Edison’s course just
and inevitable is clearly shown by a
news item which was published in the
Phonoscope of May, 1897, as follows:

“The Ohio Phonograph Co., of Cincin-
nati, Ohio, has been succeeded by the
Edison Phonograph Co. with offices at
Cincinnati, Cleveland, Chicago and
Indianapolis.—Mr. James L. Andem,
formerly President of the Ohio
Phonograph Co. is General Manager.”

The “final action” to which Tate re-
ferred was that of the New York
Phonograph Co. versus National Phono-
graph Co., in which decision was handed
down by Judge Hazel in 1908. The de-
fendants were fined $2,500, with $1,500
additionally to be paid the complainant
for expenses. Quite obviously this total
amount would not have paid for four-
teen years of litigation for even one of
the companies and represented a shal-
low victory for the small group of men
who had engineered it. The nature of

the alleged fourteen years of litigation
was this; Andem had left the employ of
Edison’s new local distributing com-
pany as general manager after a little
more than two years of service, Mauro
met him and the discussion can be
pretty well inferred from subsequent
events. A rump so-called “Fifth Annual
Convention of the National Phonograph
Association” was held in Cincinnati,
Ohio, September 25, 1900. This was the
blackest hour of infamy, when a few of
the men who in a time of honest en-
deavor and mutual respect had praised
Edison, now revealed that they had sold
their souls to his enemies for what was
to prove to be a pittance. Henry D.
Goodwin was Chairman and James L.
Andem secretary. A. M. Clancy was one
of the few actual executives of the
former companies to take part.

Thomas A. Edison had lost his finan-
cial interest in the electrical industry
of which he had been the chief creator
through the chicanery and greed of
ambitious rivals. He has been disparag-
ingly referred to as a stubborn man
who became less and less inclined to
listen to the advice of others. What
would have been the result if he had
listened to Mr. Tate? Might he not
have lost his phonograph enterprise
too?

Althought Tate’s book appeared in
1938, he does not mention the sweep-
ing decision in favor of the National
Phonograph Co. in its suit against
Davega, which had resulted from an
endeavor by the New York Phonograph
Co. to prevent the National Phonograph
Co. from doing business in its territory.
This put a final end to the efforts of
the American Graphophone to push
Edison out of the phonograph business.
During the years Amden alone had
filed some three hundred suits against
one or another of the Edison companies
on some pretext or another, but none of
which were prosecuted simply because
they had been instituted for propaganda
purposes with the wily Philip Mauro
always hovering in the background.
Finally in his zeal, Andem overstepped
himself and was indicted by a grand
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jury in Trenton, New Jersey for forgery
in connection with one of the true
bills he had presented, this one on be-
half of the New England Phonograph
Co., to which he had falsely signed his
name as secretary.

Fig. 9-1. “M

The Edison
phonograph powered from a storage
battery and was usually operated by a
nickel.

coin-slot

The status of the industry at the time
of Tate’s break with Edison was roughly
this; most of the local companies were
bankrupt; the original intention to pro-
mote the phonograph as a business ma-
chine was forgotten; the only profitable
business was with the slot machines in
phonograph parlors and in locations
with the profits going largely to opera-
tors and not to the local companies or
North American Phonograph Co. There

is no reason why any of the local com-
panies could not have continued in
business if they were able to pay for
their purchases. Most of the executives
were absorbed in the new distributing
agencies, as Andem had been in Cin-
cinnati. Shortly after acquiring the as-
sets of North American, the Edison
Phonograph Works began the production
of a new and improved line of coin-
slot machines for the entertainment
field. See Fig. 9-1. Operators could buy
them as they had before, but now the
Edison Phonograph Works was going
to be paid for them. The only thing
which had been lost by the companies
was the unenforceable right to an ex-
clusive territory which had not been
justified on the basis of the business
produced and in nearly every case al-
ready abrogated by the failure to pay
for merchandise delivered.

Now the American Graphophone Co.
re-entered the field, with the Mac-
donald graphophone equipped with the
Edison sloping mandrel and employing
solid wax blanks which were now in-
terchangeable with those of the Edison
phonographs. It must be recognized that
a principle object of the re-organized
parent companies was to develop the
home market, in which the local com-
panies had manifested but slight inter-
est. Both companies in 1896 began the
manufacture of spring-motored ma-
chines for use in the home. The Amer-
ican Graphophone Co. also introduced
a new line of spring-motored coin-slot
machines. Despite the troubles of the
manufacturing and distributing com-
panies, the phonograph parlor idea con-
tinued to grow, not only in the United
States, but throughout the world. In
Paris, Pathe probably had the most
unique establishment of this type, em-
ploying about forty people. On the
spacious street floor there were many
desks equipped with listening tubes,
with a chair before each desk. There
was also a speaking tube at each desk.
All the customer had to do was seat
himself, order the selection he wanted
played by speaking into the tube, de-
posit his coin and the record would be
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played on the phonograph in the room
below which was connected to his par-
ticular pair of ear tubes. The customers
had a choice of fifteen hundred cyl-
inders—truly the first musical library!

How well the phonograph parlor idea
was going in the United States is il-
lustrated in the planning of the first
“deluxe” motion picture theater. This
was Vitascope Hall in Buffalo, New
York. The vestibule of the theater was
designed to be what was described as
“a palace of pleasure itself.” Twenty-
eight of the latest Edison Phonographs
were placed for “the diversion and in-
struction” of the visitors, as well as a
number of kinetoscopes, Edison “peep-
hole” motion picture machines.

The introduction of the coin phono-
graphs was probably responsible for the
development of coin-operated music
boxes, which made their appearance
about this time. In 1893, the manu-
facturers of the Polyphon, a German
music box, sent a representative to the
United States to look into the prospects
for opening a factory. This resulted in
the organization of the Regina Music
Box Co. Rahway, New Jersey. The
representative invented a fool-proof
coin mechanism which closed the coin
chute while the box was playing, which
prevented jamming. By 1898, the Regina
Co. was producing both penny and
nickel operated types. The success of
Regina inspired others to enter the field,
such as the Criterion, made by M. & J.
Paillard Co. of New York, and Sym-
phion, another German designed box,
made at Asbury Park, New Jersey.

The first nickel-in-the-slot Peerless
Player piano was put on location in
1908. This immediately became so pop-
ular that it threatened the business of
the coin phonographs and music boxes.
Regina this year had developed a De-
luxe automatic music box with a piano
type sounding board, which gave it a
rich, full-bodied tone. It also offered
selectivity, giving a choice of a dozen
or more of the huge twenty-seven inch
punched metal discs. The mechanism
was housed in handsome, tall cabinets
of carved oak or rosewood, with plate

glass in the front so that the operation
of the record changing mechanism and
the playing of the record might be
watched. These finely finished music
boxes sold for around five-hundred
dollars and dominated some of the best
locations against all comers for years.
In elegance of appearance, workman-
ship and opulence of tone, these
Reginas filled the position occupied by
the best automatic phonographs of
today quite adequately.

In order to compete successfully with
other types of coin machines, the oper-
ators of non-selective coin phonographs
were forced to resort to the employment
of gadgets. One method resorted to was
in the combining of changing pictures
with the sound. The Mills Novelty Co.
of Chicago, a name still known in the
“slots,” developed a machine which
periodically dropped cards illustrating
the song being played. Another of these
picturized phonographs was the Illus-
traphone, made by Hawthorne & Sheble
of Philadelphia, who also made cylinder
records and later discs, until forced
out of business by the Victor Talking
Machine Co. for infringement of pat-
ents. Other machines of this type were
the Cailophone and the Scopephone,
both made by the Caille Brothers,
Detroit; and the Illustrated Song Ma-
chine, made by the Rosenfeld Co. of
New York. Later the Valliquent Novelty
Co. of Newark, New Jersey, made the
first illustrated machine to be sold in
the United States using disc records,
called the Discophone. A coin-operated
disc machine had earlier been made in
the United States by the Universal
Talking Machine Co. but it was not
advertised nor sold here, but in Ger-
many!

Although the best locations had been
taken over by the automatic pianos and
the music boxes, the phonograph parlor
had persisted, and by the addition of
other nickel and penny catching devices
was gradually transformed into the
“penny arcade,” which in evolutionary
form still exists. The reason the phono-
graph did not remain permanently in
the picture was the lack of selectivity.
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If the idea of the Multiplex had been
carried further earlier, it might have
given a continuity to the use of the
phonograph in some form or another
from the early period of public enter-
tainment to the juke box era of the
1930’s. The Multiplex was a five man-
drel attachment made to fit over the
standard Edison chassis, first put on the
market in 1896. It was fitted with the
customary ear tubes and while the cus-
tomer could push a lever to push the
cylinders ahead so as to play the next
one, a free choice could not be made.
This attachment sold for $150, but was
not widely sold.

The Automatic Reginaphone, made by
the music box manufacturers of Rah-
way, New Jersey, was a similar machine
but designed as a complete unit, with
a glass in front so the operation of the
mechanism could be viewed. This held
six cylinders on mandrels around a
wheel, with the cylinders parallel to the
center shaft of the wheel, as in the
Multiplex. When a coin was deposited
the wheel would move so that the next
cylinder was in position for playing.
Therefore for each coin deposited a
different record would be played to the
extent of six, but there was still no
preselection possible. However, this ma-
chine was equipped optionally with ear
tubes or a speaker horn. It was first
produced in 1905. Another early in-
terest of the Regina people in the
phonograph was in the production of a
combination instrument that would play
both the Regina music box discs and
disc phonograph records.

Also in 1905 there was developed the
first truly selective automatic phono-
graph. This was the Multiphone, utiliz-
ing the same wheel principle but a
much larger one holding twenty-four
cylinders. It looked something like a
ferris wheel in a china cabinet. Each
of the cylinders was numbered and an
accompanying chart gave the titles.
With an external crank, the patron
could deposit his nickel and then turn
the crank to the selection he wanted
played. The patron also supplied the
motive force, winding the crank of the

standard Edison spring motor machine
which was supplied. The machine had
a huge overhead horn which was
masked by a grille in the top of the
rather grotesquely bulging mahogany
cabinet, which had plate glass in the
front and sides. Quite understandably,
the customer was really being asked to
work too hard for his entertainment
and the company was bankrupt in 1908.
If electrical operation had been retained
from the earlier period and the Multi-
phone had been more attractively de-
signed it quite conceivably might have
been successful. As it was, large sums
were poured into the organizing of
operating companies. Long after the
failure of the company some of the
machines were still in locations, some
being converted later to play the Edi-
son four minute Blue Amberol records.
(See Fig. 9-2.)

An unusual cylinder machine was the
Concertophone, provided with a carrier
which held twenty five of the then
new six inch long Columbia 20th Cen-
tury Graphophone cylinders. This also
employed the 20th Century Grapho-
phone loud speaking mechanical am-
plifier, invented by Higham of Bos-
ton. It was operated by setting a dial
at the side of the cabinet and manipu-
lating a sliding bar to maneuver the
desired record into place. This was first
announced in the September 1906 Talk-
ing Machine World. A later model
shifted the records automatically. With
the plate glass front and a mirror to
reflect the machinery in operation, this
was the most spectacular of all of the
cylinder record players developed. In
its original locations, the Concertophone
earned up to ten dollars per day. This
mechanism was also sold for home use
without the coin mechanism, so it was
probably the first home automatic rec-
ord changer as well as being the last
new coin-slot cylinder phonograph.

By 1908 coin-operated disc machines
were becoming fairly numerous. As
mentioned briefly elsewhere, one of the
first attempts to market a disc machine
for coin operation had been by the
Universal Talking Machine Co., which




THE COIN-SLOT

PHONOGRAPH INDUSTRY

117

Fig. 9-2. The Multiphone was a monstrous coin-operated “jukebox” and contained

24 cylinders mounted on a large wheel

had been organized as a result of the
strange hassle between Seamon, Ber-
liner, and the Graphophone Co. Oddly,
this first coin machine was not offered
for use in the United States, but in
Germany, where it met with compara-
tively little success.

Similar to the course of evolution of
the cylinder machines, Julius Wilner of
Philadelphia invented a coin-operated
phonograph that played twelve 10-inch
discs in sequence, but with no pre-
selection, which limited its usefulness.
In 1906, the Automatic Machine and
Tool Co. of Chicago produced John
Gabel’s Automatic Entertainer. This held
twenty-four 10-inch records, twelve on
either side of the turntable. Any record
could be played by the turning of a
knob. Although powered by a hand-
wound spring motor, the operation
otherwise was entirely automatic. A
forty-inch long horn protruded from
the top of a five-foot tall cabinet of oak,

. (Courtesy of C. Y. deKay.)

glassed in on three sides so that the
mechanism might be viewed. A maga-
zine holding 150 needles was positioned
directly above the sound-box. The han-
dle which wound the motor changed
the needle and the record all in one
turning. The coin device was also very
advanced, being equipped with a mag-
netic coin detector and so in the trade,
which is very sensitive to the word
“slugs,” the Gabel Entertainer is looked
up to as the progenitor of the modern
juke boxes.

Although years passed since the zenith
of the coin-operated phonographs of the
1890-1908 period (Fig. 9-3) there were
practically no new devices placed on
the market until the 1920’s, although a
number of patents were issued. Lack of
suitable methods of amplification was
a principal deterrent, but the emphasis
on the highly profitable home phono-
graph market was probably more re-
sponsible. After the talking machine
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Fig. 9-3. The Edison Excelsior phonograph was a simple spring-wound type, con-
taining only one selection, made in 1900. (Courtesy of Edison National Historic Site.)

was to be found in nearly every home
there was little reason to suspect that
ever again people would become avid
in dropping their coins into a slot to
hear phonograph records. With the ad-
vent of broadcasting in 1920, even the
phonographs in the home gradually
came to be looked upon with disdain.
Soon, with the development of loud-
speakers, a radio became a fixture in
many popular places where coin oper-
ated pianos and other automatic musical
instruments formerly had been profit-
able.

The introduction of electrical record-
ing brought about the introduction of
the Automatic Orthophonic Vietrola,
used in the home, but not adaptable for
coin operation. Hit hard by the popu-
larity of radio, the manufacturers of
coin-operated pianos were among the
first to sense a future profit potential
in the new kind of musical quality and

sound volume made possible to the
phonograph by electrical means. In 1927,
the Automatic Music Instrument Com-
pany of Grand Rapids, one of these
piano manufacturers, placed on location
a selective, coin-operated juke box
which played either or both sides of
ten records, producing nearly 3,000 of
these machines the first year. Other
makers of coin-operated pianos and
other automatic musical instruments,
such as J. P. Seeburg and the Rudolph
Wurlitzer Co. were producing selective,
coin-operated phonographs in the early
1930’s. During the depression years
when economic conditions and the con-
suming interest of the public in radio
combined to push over-the-counter rec-
ord sales to the lowest levels since 1900,
the electronically jazzed up juke box
was creating a market which became a
most important factor in the rehabilita-
tion of the recording industry.




CHAPTER 10

ADVENT OF THE DiscCs

THE idea of disc records was by no
means new at the time of their com-
mercial introduction in 1895 by Emile
Berliner. Nor was the use of a disc as
a moving surface a patentable feature
in itself. Edison had made experimental
discs in 1878, the Bells and Tainter in
1885. The Phonautographs of Scott had
utilized both cylinders and discs as the
moving medium upon which was traced
the sinuous, but mute, wave patterns of
sound. The phonautograph operated on
the precise laterally undulatory action
later made use of by Berliner in his in-
vention. Cros had carried the Scott con-
cept forward to the point of describing
a method by which a photoengraved
laterally undulating groove might be
used to actuate a sound reproducing
mechanism.! The method employed by
Edison in the first phonograph indented
a vertically undulating groove of vari-
able depth, which concept originated
with him. Both the lateral and vertical
methods were equally applicable to cyl-
inder, disc or tape—all well known
forms of moving surfaces.

M. Charles Cros, the Frenchman, had
deposited with the French Academie
des Sciences a sealed packet describing
his conception a short time before the
filing of the Edison patent application
upon a telephone repeater in July, 1877,
the latter being the earliest concept of
the vertical recording principle.” When

1L¢ Natur, article by Abbe Lenoir, October 1877.
3 British patent issued to T. A. Edison, Jan-
uary 30, 1878,

the Cros packet was opened in Decem-
ber, 1877, it was discovered that Cros
had described an idea for a talking
machine along lines which we now rec-
ognize as very similar to those followed
later by Berliner in his Gramophone.
The important fact is that it was 1887
before Berliner was able to reduce to a
patentable form the essentials of the
Cros proposal and another eight years
before even a crude commercial instru-
ment resulted. Within a month after
Edward Johnson had let the cat out of
the bag with his letter to Scientific
American, revealing the more important
significance of Edison’s telephone re-
peater, Edison had produced the first
phonograph. It should not be overlooked
that Edison also covered the laterally
undulatory groove as well as the ver-
tically undulatory groove in his first
United States patent, thus being the
first to receive official recognition of in-
vention in both fields. Berliner experi-
mented with both cylinders and discs,
one of his first patents describing a cyl-
inder machine. On the other hand, the
Bell-Tainter specifications of 1886 de-
scribe disc machines and records, al-
though not brought by them to a com-
mercial state. The Bells and Tainter
utilized the Edison vertical method only,
their most important contribution con-
sisting of the concept of cutting, rather
than indenting the groove. In view of
subsequent events it is important to re-
member that Bell-Tainter patents never
covered any aspect of lateral recording,
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with the possible exception of the ap-
plicability of the incising idea.

A patent covering a large number of
projected phonographic improvements
had been granted to Edison without
question in 1878 in Great Britain. De-
tailed drawings and specifications for
many of these improvements were sub-
mitted with the application and form
an irrefutable part of the patent docu-
ment. In England to that date no talk-
ing machine patents had ever been
issued to anyone else. Application had
been filed at the same time on an iden-
tical specification by Edison with the
United States Patent Office. However,
as the British Patent Office had acted
so promptly, the United States Patent
Office examiners for some reason ruled
that the issuance of a British patent to
Edison constituted prior publication and
that under the international agree-
ments governing copyright and patent
procedures he would receive ample pro-
tection in the American courts under
his British patent. Therefore, a United
States patent was not granted to Edison,
although the French Government, oper-
ating under the same international
covenants, issued Edison a similar pat-
ent without quibbling or delay. Yet less
than a decade later letters patents were
granted by the U. S. Patent Office to
the Bells and Tainter which not only
embodied the Edison vertical recording
principle, but also many of the im-
provements covered in the Edison
British patent of 1878." It should be
observed that the Bell-Tainter method
was entirely dependent upon the hill-
and-dale modifiable groove which had
been to that time exclusively the con-
cept of Mr. Edison and upon which
presumably he had been granted a
seventeen year period in which to de-
velop and improve by his original
phonograph patent.

The markedly different appearance of
disc and cylinder mechanisms is re-

3 Some patent authorities justify this issuance
of patents on similar devices to the Bells and
Tainter by reason of their having “reduced to
practice” the ideas embodied in the Edison
British patent.

sponsible for the popular impression
that these are patentable features,
which is not so. All of the inventors
were free to use any type of moving
surface. The Bell-Tainter patents show
a disc machine almost identical to the
one illustrated in the Edison British
patent of 1878 and the experimental
model was deposited by Tainter with
the Smithsonian Institution. Also in
the exhibit is an experimental waxed-
tape machine, the tape being fed by
three wooden wheels. The first pub-
lished story on the invention of a
machine that would “talk” by Edison,
had described a tape machine involving
electrical recording and reproduction
and the first Berliner Gramophone pat-
ent shows a cylinder. However, each
form of moving surface presents certain
advantages and disadvantages. One of
the chief advantages of the cylinder was
that it provided a constant rate of travel
of the recorded groove beneath the
stylus. In the conventional disc record
with which we are familiar, the speed
of the groove under the stylus varies
markedly from the outer turns of the
spiral to the inner. This represents an
inherent fault present yet today, even
though the difficulties have been mini-
mized by compensatory measures. Un-
doubtedly this factor was largely re-
sponsible for the original decision of
Edison to develop the cylinder rather
than the disc. .

Credit for recognizing the importance
of this factor must be extended to
Charles Sumner Tainter for in 1887 he
applied for a patent on a variable rpm
disc recording apparatus which would
give a uniform surface speed beneath
the stylus, although he too continued
commercially to develop the cylinder
form.

Edison, soon after the invention of
the phonograph, became engaged al-
most exclusively with problems of the
electric light. In the three years from
1881 through 1883, he had alone been
granted 199 patents, mostly upon vari-
ous elements of the complex generating
and distributing systems and he also
directed the research and experiments
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of scores of others. Some of the Edison
patents were upon telephonic improve-
ments, especially various kinds of trans-
mitters which in a much later era con-
tributed importantly to the phono-
graphic development. While Edison was
thus engaged at Menlo Park, there was
feverish activity also being directed
towards the securing of an efficient
and practical telephone transmitter in
Washington, District of Columbia. This
competitive effort was in two parts, the
Volta Laboratory Associates, founded
by Alexander Graham Bell; the indi-
vidual efforts of Emile Berliner, by day-
time a clerk in a store, by night an
experimenter.

An unexplained mystery is why these
men chose to locate in Washington to do
scientific research. Manufacturing was
practically non-existent in the District
of Columbia. The materials necessary
for experiments were hard to get. There
were few facilities for the making of
parts and few skilled artisans. The
headquarters of the sprouting American
Bell Telephone Co. organized by Bell
and his associates was in Boston, where
there were ample stocks of materials
and facilities for the manufacture of ex-
perimental apparatus. This mystery is
heightened by the fact that about this
same time other telephone inventors
such as Gilliland, Blake and others
were being brought to Boston to assist
in development work. The reason for
the removal of Berliner to Washington
from New York is given by his biog-
rapher as the securing of a job as a
clerk. The coincidences with respect to
certain succeeding events have also
never been satisfactorily explained. For
instance, how was it that Emile Ber-
liner, “ . . . with the aid of two physics
books, patched up a telephone trans-
mitter from a child’s drum, a needle, a
steel dress button and a guitar string”*
and shortly after by using some pieces
of carbon and other odds and ends was
able to apply for a patent upon a trans-
mitter utilizing the same principle as

4 The Telephone in a Changing World, Marion
May Dilts-Longmans, Green and Co., New York,
1941,

the carbon button transmitter upon
which Edison had already applied for
a patent, but not yet granted? It was
twenty-five long years later before a
Federal court finally adjudged the pat-
ent granted to Berliner void as antici-
pated by that of Edison.

There was a certain pattern of con-
sistency in the way in which Berliner
operated. Just as many forms of prior
experimental transmitters of Edison,
Blake and others had preceded the
makeshift device upon which Berliner
was eventually granted a patent® so
there were fairly well developed ideas
of others upon which he based his
Gramophone. The principle prototype
was the improved phonautograph of
Scott, which traced the waveforms of
sound in a spiral, laterally undulating
line upon a lampblack coated glass disc.
Another chief source was the method
described by Cros of making a metallic
reproducible record by photoengraving.
This Berliner later abandoned for a
method which involved the tracing of
the sound wave pattern through a thin
film of fat or wax, and then etching
the record wave pattern into the glass
or metal disc by immersing in acid.
Berliner acknowledges this in part in
describing his process in his first patent
specification as “phonautographic re-
cording.”

After considerable experimentation,
Berliner finally arrived at the use of
zine discs for recording. He discovered
that by placing a second, protective
layer of wax over the first, it was pos-
sible to handle the disecs better for
processing. After recording, the wax
coated zinc discs were immersed in a
chromic acid bath, which etched the
wavy lines exposed to the action of the
acid by the recording to the desired
depth. The volume of sound reproduced
from these zine discs was good, but was
accompanied by a great deal of hissing
noise, for the acid not only ate down~
ward into the zine, but laterally as
well. Impurities in the zinc also pro-

8 Berliner applied for a patent on a carbon

button transmitter in June, 1877, but it was not
granted until fourteen years later.
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Fig. 10-1. Emile Berliner’s original hand-driven Gramophone, 1887,

duced irregularities in the etching.
However, by playing the record over
two or three times it was found that
the reproduction became smoother.
After a time, Berliner was able to make
stampers by electrotyping from the
original record, so that duplicates could
be pressed from heated plastic mate-
rials. Vulcanite, or hard rubber, was
the first material used commercially by
Berliner and provided the necessary
basis for exploitation of his Gramo-
phone.

Berliner was far from an expert
mechanic. Although he received his first
Gramophone patent in 1887, it was 1895
before he was able to develop records
and reproducing machines for sale.
Even then the Gramophone (Fig. 10-1)
was exceedingly primitive, with a hand-
turned disc and no motor. The repro-
ducing part of the mechanism con-
sisted of a stubby conical horn, pivoted
near the larger end, and with a sound-

box with diaphragm and stylus at the
small end which was propelled across
the record by the spiral groove of the
record. To maintain a proper perspec-
tive, neither the phonograph or the
graphophone were very highly devel-
oped by 1895 from the standpoint of
music reproduction, in fact both of the
latter still employed listening tubes for
listening, as did also the first Gramo-
phones. However, it must be remem-
bered that the cylinder instruments had
been primarily designed for purposes of
office dictation and not as amusement
instruments. The Berliner machine was
designed to reproduce speech and music
for home entertainment only, and could
not be used for dictation.

Compared with the Berliner method,
the recording process then employed by
the phonograph and graphophone was
unable to compete with the Gramo-
phone in volume. Due to the necessity
of having a sufficiently dense and hard
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material for the cylinders (to stand up
under successive playings) the resist-
ance of the material to the cutting
stylus was considerable. Each cylinder
record sold was an original or a tran-
scribed record—a practical process of
molding recorded cylinders had not yet
been developed. On the other hand, as
the resistance to the lateral movement
of the stylus by the thin film of wax on
the zine master Berliner record was
slight, its movement was but slightly
impeded. In other words, the actual
groove was cut by the acid bath, rather
than by the acoustical energy of the
sound waves. Therefore, the sound vol-
ume from the Berliner dises was much
greater than that from the contempor-
ary cylinders, thus permitting the use
of a reproducing funnel instead of ear
tubes. It may have been in part due
to the introduction of the Berliner
Gramophone that shortly thereafter the
incising methods used in making cyl-
inders were improved so as to also per-
mit the use of horns for reproduction.
Another means of recording discs
somewhat comparable to the Berliner
method was patented in the United
States and England by Rev. A. C. Fer-
guson, a Baptist minister of Brooklyn,
New York. In his recording device a
diaphragm-controlled shutter varied a
tiny beam of light directed along a
spiral path directed to a seven inch
glass plate coated with photographic
emulsion. The plate was then developed
and then transferred by photoengrav-
ing to a metal plate. In this manner a
groove of required depth could be
etched so that it could be used for re-
producing the sound by means of a
stylus-diaphragm-horn assembly simi-
lar to that of the Gramophone. A ma-
trix could be made for pressing dupli-
cate discs, although as far as is known
this was not done commercially. Articles
on Ferguson’s Lightophone were pub-
lished in the New York World, New
York Herald and other newspapers in
June of 1897. Ferguson claimed that as
there was no friction in the recording,
there was no distortion, although the
volume was said to be not as great

as that obtained by the Berliner method.
Without doubt, if the use of wax disc
recording blanks had not superseded
the zinc plate acid etching process
about this time, it is conceivable that
the Lightophone might have been com-
mercially developed, as the idea was
practical and the processing simple.
This was made evident at a later time
by the use of the diaphragm-controlled
shutter principle in recording sound
on motion picture film. Other photo-
graphic methods were developed ex-
perimentally by others in France, Eng-
land and the United States, but none
were commercially employed, as far
as is known.

Considering Berliner’s limited back-
ground and facilities, it is amazing that
he was not only the first to produce
disc records commercially, but was
also the first to commercially produce
stamped, or molded records. Edison
had molded and demonstrated experi-
mental wax musical cylinders in 1891
to representatives of the local phono-
graph companies.’ The Bells and Tainter
had molded experimental vertical cut
discs in 1885, which may be seen at
the Smithsonian Institution, but they
were never able to bring the process to
a commercially practicable state. Edison
had equipped an experimental dise
machine with a spring motor as early
as 1878. However, although Berliner
had been working on the Gramophone
to the exclusion of everything else for
almost eight years, he had not yet
provided it with a motor.

If Berliner had been a more prac-
tical experimenter, he might possibly
have been able to refine his original
carbon button transmitter to at least a
demonstrable form before applying for
a patent. That this Berliner transmitter
was actually inoperative, Berliner, him-
self, admitted in a statement given in
interference, March 4, 1887° when he
said, “a person heard sounds, but could

& Proceedings of the 2nd Annual Convention
of the National Association of Phonograph Com-
panies, 1891,

7 Amer. Bell Tel. Co. vs. Nat. Tel. Mfg. Co.
at Circuit Court D., Mass.,, June 27, 1901
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not generally make out the words I
spoke” and concerning which the per-
son to whom he was speaking testified
he heard no words.

Certain historians of the telephone
and even supposedly impartial and well
informed cyclopedists are still perpetu-
ating the monumental historic error of
citing Berliner as the inventor of the
“microphone” and the carbon button
transmitter.

The hopelessly inadequate and non-
performing mechanism upon which
Berliner had applied for a patent on
March 4, 1877, and which was not
granted because of alleged interferences
until November 17, 1891, is important
in the history of the talking machine
industry by reason of the facts to fol-
low. This transmitter patent after its
delayed issuance, was used by the Bell
legal staff as a means of extending the
life of the monopoly which had been
granted under the original Bell patents.
Connivance with the patent examiners
was alleged by the Attorney-General in
a famous suit of the United States
versus Emile Berliner, instituted to
have the patent set aside as having been
purposely delayed in date of granting
by the United States Patent Office.
However, the United States Supreme
Court upheld the right of the patent
office to grant the patent. The Supreme
Court decision is what misled many
“authorities” into asserting that Ber-
liner’s claim to have invented the car-
bon button transmitter had been sus-
tained by the Supreme Court. Actually,
the question before this court had to
do only with the right of the patent
office to issue the patent after what was
alleged by the attorneys for the United
States to have been an abnormally long
delay and suspicious circumstances. The
decision of the Supreme Court had ab-
solutely nothing to do with the priority
or validity of the patent! The Bell at-
torneys knew full well during the
epochal struggle with Western Union
that it would have been fatal to have
permitted the Berliner patent to have
been subjected to a test on those
grounds. The Berliner patent was not

finally adjudicated as to its priority
until June 24, 1901, by the District
Circuit Court D of Massachusetts. The
decision was that the invention of Ber-
liner had been anticipated by that of
Edison and that the Berliner patent
was invalid. Thus Edison may be said
to have had three Nemeses in Washing-
ton, the Volta Laboratory Association,
Berliner, and the Patent Office!
These circumstances are important to
the course of development of the phono-
graph industry, for it was this con-
troversial telephone transmitter which
had almost immediately caused the Bell
interests to engage the services of Ber-
liner on a retainer basis, and which
gave him the time and money to de-
velop the Gramophone. As has been
stated, Berliner worked upon the Gram-
ophone almost continuously from 1887
to 1895 before producing any machines
or records for sale. Fred Gaisberg, one
of Berliner’s early associates, a few
years ago wrote a fascinating story of
the development of the lateral dise in-
dustry entitled, The Music Goes Round.
In this he stated that he had opened
the first professional recording studio
in Philadelphia in 1897. A small store
was opened nearby, with Alfred Clark
in charge of sales. Gaisberg was refer-
ring to Berliner discs, for there were
by this time many cylinder recording
studios all over the United States and
Europe. However, there are in exist-
ence in the hands of collectors, inelud-
ing ourselves, some of the hard rubber
discs bearing etched recording dates as
early as 1896, bearing the familiar type-
faced etched title, “Berliner Gramo-
phone Co., Washington, D.C.”
Gaisberg was undoubtedly of con-
siderable assistance to Berliner in be-
coming established commercially, for
he had prior experience in the eylinder
recording studios. Both Fred Gaisberg
and his brother Will were well ac-
quainted with many of the popular
vocalists and entertainers of the cyl-
inders and this may explain why so
many of these were soon recording for
the dises. According to Fred Gaisberg’s
story, Berliner had put him to work
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rounding up talent so that evidence of
a basis for further development would
assist in attracting capital. In 1895, sing-
ing for the cylinders was by the
“round,” with up to twenty cylinders
being recorded at a time. This was hard
work for the eritertainers and their in-
come was limited quite obviously by
the few records which could be se-
cured from each performance before
the recording horn. Thus, the Berliner
method, which would permit an in-
definite number of duplicates from one
master and with volume surpassing that
of even the best cylinders of the time,
was given its great opportunity for
commercial success by that earlier fail-
ure of the local companies to accept
the offer of Edison in 1891 to develop
molding methods for their use.
Gaisberg said that when he first went
to work for Berliner he searched the
highways and byways of Washington
for entertainers suitable for recording.
Among the first, he recalled, was George
Graham, a negro member of an Indian
Medicine troup and John O'Derrel, an
Irishman who played the banjo and
sang songs with the same company.
Later many of the artists already popu-
lar in the phonograph parlors were also

induced by the Gaisbergs to make Ber-
liner records. Fred Gaisberg says in his
account that it was he who was chosen
by Berliner to represent him in intro-
ducing the Gramophone to Europe and
so he became the first to record upon
discs many of the great vocal artists
of the operatic world, including Enrico
Caruso, Sigrid Arnoldson, Adelina Patti,
and Mattia Battistini. However, accord-
ing to. Will Hayes, a veteran cylinder
recording expert and European repre-
sentative for Edison, it was Will Gais-
berg who was business agent for Ber-
liner and not his brother Fred, who
then played the piano accompaniments.
Hayes, moreover, is of the opinion Will
Gaisberg deserves the larger share of
the credit for the phenomenal success of
this initial Gramophone recording tour.
Be that as it may, it was the zeal of
these two particular converts to the
discs which gave initial impetus to the
popularity of the Gramophone through-
out the world.

It was largely a result of the work
of the Gaisbergs that Europe quickly
adopted the disc Gramophone as a cul-
tural medium—a means of bringing into
the home the voices and art of great
singers. In America there had been but

Fig. 10-2. Berliner disc Gramophone op

was controlled by a two-ball governor, 1896. (Courtesy

erated by a direct-current motor. Speed
of Smithsonian Institution.)
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slight recognition of the potential of the
various phonographic inventions for
preserving and making continuously
available great performances of vocal
art. Before Will and Fred Gaisberg had

come along, Berliner had been in a-

rut, with a good idea but unable to
work it out. In 1895, the Gramophone
was still hand-driven, appeared to be
a toy and was largely sold on the basis
of that appeal. Consequently, when Ber-
liner produced a motor-powered gram-
ophone late in 1896 (Fig. 10-2), those
invited to invest in its commercial de-
velopment dismissed it with scant con-
sideration. The Gaisbergs and Clark
together with William Barry Owen, an-
other graduate from the cylinders and
the Bell-Tainter school, were largely
responsible for the success of the
English Gramophone Co. Ltd., which by
sponsoring the recording of great artists
in Europe, set the precedent for similar
activities by its Victor affiliate in
America.

So, strange as it may seem, the award
of the Volta Prize to Alexander Graham
Bell, which had directly resulted in the
formation of the Volta Laboratory Asso-
ciation and the formation of the Amer-
ican Graphophone Co., now had a sec-
ondary regenerative effect in the cycles
of the Gramophonic development. With-
out the catalyst of the Gaisbergs and
Owen, which had been developed
through their experiences in the Volta
Laboratory, it is extremely doubtful
that a certain key event which led to
the formation of the Victor Talking
Machine Co. and the English Gramo-
phone Co. ever would have taken place.
Bell's invention of the telephone paid
for the initial cost of development of
both the Graphophone and the Gramo-
phone. The Bell Telephone Co. in 1879
paid Berliner twenty-five thousand dol-
lars for the rights to his telephone
transmitter patents, when and if issued,
plus a retaining fee of five-thousand
dollars per year. Even with this finane-
ing, the Gramophone was far from be-
ing a practical musical instrument at
the time the Gaisbergs and Owen be-
came interested in it. Because of Ber-

liner’s prior success in getting money
from the backers of the Bell telephone,
Gaisberg quite logically thought these
men might be persuaded to back the
commercial introduction of the Gramo-
phone. So with a special exhibit,
Fred Gaisberg and an assistant went
to Boston to attend a meeting of
the board of directors of the tele-
phone company. However, as Gaisberg
relates in The Music Goes Round, the
financiers were amused but were not
in any way inclined to invest. Little
did the directors realize the keen in-
terest that the Bell Telephone Company
would one day be exhibiting in the
sound recording field!

However, largely through the enthu-
siasm and efforts of the Gaisbergs,
twenty-five thousand dollars was raised
by the sale of stock to a group of
Philadelphia investors, the United States
Gramophone Co. was organized and the
work of fitting a clock-work motor to
the Gramophone was begun. Gaisberg
in his account stated that while engaged
with this problem he happened to see
an advertisement of hand-wound spring
motors for use with sewing machines,
which indirectly led him to the machine
shop of Eldridge R. Johnson in Camden,
who was destined to play a powerful
part in shaping not only the future of
the Gramophone, but also the entire
course of development of the industry.
The first order to Johnson was for two
hundred motors, an advance being given
to him from the funds which had been
raised. The first lot failed to operate
properly and Fred Gaisberg reported
it was necessary for him to advise
Johnson the governors of the motors
would not function as they should un-
less a change was made to the flat type
of spring, such as Edison was using in
his spring-motored phonograph. The
change was made, Gaisberg said, with
complete success. (See Fig. 10-3.) At
the time Gaisberg opened the Philadel-
phia studio, all discs were seven inches
in diameter, stamped from vulcanite by
matrices made by electrotyping from
the acid-etched zinc originals. Some
were later made from Durinoid, a semi-
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Fig. 10-3. The Improved Berliner Gramophone featuring Eldridge Johnson's

spring-wound motor.

flexible composition, by the Durinoid
Corp. of Newark, N. J. button manufac-
turers. The average playing time was
about two minutes as against the ap-
proximately three minutes for the slow
speed cylinders then in use. Gaisberg
succeeded in rounding up more and
more of the popular recording artists
and soon had a considerable stock of
recordings which Clark was able to dis-
pose of as more machines were sold.
One day while at Atlantic City, Gais-
berg met the then handsome and popu-
lar tenor, Ferruccio Giannini, who was
then travelling with a small opera com-
pany. Gaisberg persuaded Ferruccio to
accompany him back to the studio,
where he recorded La Donna e Mobile
and Quest o Quella, from Rigoletto.
Gaisberg said that these were highly
successful, as well as being the first
operatic records to be made upon discs.

Many years later in Berlin, Fred Gais-
berg drew up a recording contract with
Dusalina Giannini, daughter of this pio-
neer operatic recording star!

Both the acid etching process and the
hard rubber from which the records
were pressed had serious faults. The
spreading of the acid in all directions
into the zine from the smoothly sinuous
surface line in the surface wax created
excessive surface noise and loss of
quality. The vulcanite, or hard rubber,
gave much trouble because of uneven
shrinkage in cooling, causing warping.
Impurities in the mixture and gas bub-
bles also ruined many of the pressings.
Gaisberg had heard of the Durinoid
Company in Newark, New Jersey, but-
ton manufacturers, who were said to be
using a substitute for hard rubber in
making buttons, with considerable suc-
cess. He investigated, and the company
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officials agreed to make some sample
pressings from matrices which Gaisberg
was to furnish. The test records proved
to be amazingly superior to the hard
rubber. The patented button composi-
tion, was largely composed of shellac,
lampblack, byritis, with cotton flock as
a binder—practically the same composi-
tion (but flexible) used for standard
78 rpm records well into the 1950’s.

The problem of securing smoother
original recordings still existed. Faced
with the threat of the discs, wax cyl-
inder recording had been improved to
a point where musically the results
were superior to the zinc discs of Ber-
liner, although not quite equal in vol-
ume. Experiments were begun with
solid wax disc blanks of a composition
similar to that being used for the im-
proved cylinders. Methods of making
wax conductive for electroplating had
been patented by Edison (the gold elec-
trostatic deposition process) and other
methods had been suggested by Edison
in his patent specifications and experi-
mentally used by Bell and Tainter. One
hazard involved in the switch to wax
recording was that the incising into
wax might be construed as violating
the Bell-Tainter patents, even though
the groove pattern was laterally un-
dulating instead of vertical.

There is some confusion as to who
did first discover that wax could be
rendered conductive by simply brush-
ing with finely powdered graphite, but
that was the process first commercially
adopted. Several years later, in the
case of the American Graphophone Co.
versus Emerson Phonograph Co., Eld-
ridge R. Johnson testified that he had
found in September of 1896 that wax
blanks could be copper plated by this
method and that it was first done for
him by a friend by the name of Dubois.
From this it seems obvious that John-
son, as well as Berliner, had been ex-
perimenting with wax-blank recording,
even though Johnson at that time was
not a partner with Berliner and was
operating on a contract involving the
production of machines only. Johnson,
in his sworn testimony, stated that

duplicate records were not actually pro-
duced commercially under this process
until April of 1898. He said that a num-
ber of persons had seen them in the
interim and that he had reproduced
them for a number of persons, but al-
ways in the strictest confidence. It was
derived from his testimony that he
had made every effort to keep his work
secret until 1900, which is perhaps un-
derstandable in view of the tangled
situation arising about this time in his
relationships with Berliner and Frank
Seamon. The latter meantime had been
exclusive sales agent for Gramophone
products in the United States by con-
tract with the United States Gramo-
phone Co.

By 1898, the sales of Gramophones
and records were zooming. Eldridge R,
Johnson was quoted in the Camden,
New Jersey Telegram in October as
having said that he had been putting
out six hundred machines per week for
some time and that he was planning to
increase production to fifteen hundred
per week by operating his shop twenty-
four hours per day. Now, with com-
mercial success seemingly assured to
Gramophone, the avaricious proprietors
of the Graphophone Co. began to lay
plans for getting into the disc market
which would inevitably result in testing
relative value of certain key patents.

Regardless of the question of the
applicability of the Bell-Tainter incising
patent to the use of a cutting stylus, as
adopted by Berliner in 1898, there was
invention in the idea of incising a
groove of different relationship to the
plane of the record than that produced
by the Bell-Tainter devices. These had
produced a groove of varying depth,

-as had Edison’s original tin-foil phono-

graph. The Berliner method produced
a groove with laterally undulatory form
and of non-variable depth. The basie
patent was number 564,586, issued to
Emile Berliner July 28, 1896, applied
for November 7, 1887. A sentence of the
specification reads:

“The original record, as well as the
copy of the same, is thus obtained as
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an undulatory line of even depth,
as distinguished from a line of vary-
ing depth, obtained from the ordinary
phonograph and graphophone.”

However, this principle had not orig-
inally been combined with the incising
method in the recording of blanks. The
possibilities of such a combination had
occurred to Berliner and Johnson and
it is known that they were engaged
with experiments with wax blanks at
the time of the issuance of the patent.
However, it was virtually impossible
to frame an application for the com-
bination of these principles without
tacitly admitting the priority of the
Bell-Tainter patents over that of Ber-
liner.

Thus the battle lines were drawn be-
tween the proprietors of the Bell-
Tainter incising patent and the pro-
prietors of the Berliner patent covering
a method of producing a laterally un-
dulating groove of unvarying depth,
with neither side daring a frontal at-
tack. Now it is apparent that the execu-
tives of the American Graphophone Co.
had mapped a carefully planned cam-
paign to break into the lateral disc
talking machine business early in 1899,
coupled with a scheme to trap Edison,
as well. In August, 1899, there appeared
in the Phonoscope a half-page adver-
tisement of a new horn-type machine
similar to the Gramophone, called the
“Vitaphone.” This advertisement carried
the statement “Manufactured under the
basic patents of the American Grapho-
phone Co.”

In the next issue of Phonoscope a
notice was published by the Berliner

Gramophone Co. that the Vitaphone °
machines and records were being made_

in violation of its patents. The Gramo-
phone Co. further alleged that the
bright red Vitaphone records were ac-
tually copies of Berliner records, as
well. In this same issue appeared a
story which told that another disc
machine similar to the Gramophone was
being offered for sale by a New York
company affiliated with the National
Gramophone Co., the latter being the

exclusive sales agents in the United
States for the Gramophone. This affil-
iated company turned out to be the
Universal Talking Machine Co., which
by a strange coincidence had been or-
ganized in February 1888 in Yonkers,
New York, where Seamon’s National
Gramophone Co. the authorized Gram-
ophone distributing company, had also
been organized.

The most conclusive instance of the
identity of these two corporations is not
to be found in the examinations of
court testimony but as moulded irre-
futably into the first Zonophone records
to be issued. These were seven inches
in diameter and similar to the Berliner
records in appearance. Above the hole
for the spindle in a shield-shaped panel
was the following caption:

“Zonophone Record—National Gramo.—‘
phone Corp.—All Rights Reserved.”

The title and number was under the
hole. On the back of the record, in
relief, was the following:

“Universal Talking Machine Co.
All Rights Reserved

Condition of Lease

This record is leased upon the ex-
press condition that it shall not be
copied or duplicated, and that the full
right of property and possession im-
mediately reverts to the Universal
Talking Machine Company upon vio-
lation of the above contract.”

As the records were thus leased and
not sold, perhaps the conspirators felt
that the courts would not be able to
construe the subsequent use as a vio-
lation of the Berliner patents, or of the
exclusive sales agreement which Sea-
mon had with Berliner. The absence
of patent information on the record
itself, is significant. The product, (Fig.
10-4), of the Universal Talking Machine
Co. was named the “Zonophone” and
shortly it was announced that F. M.
Prescott had been appointed sole ex-
port agent. To make the tangle more
complete, Prescott had been until then
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Fig. 10-4. The Zon-o-phone Improved Gramophone, made by the National Gramo-

phone Corp. in the year 1900.

the export agent for the United States
Phonograph Co., of Newark, New
Jersey—also to this point the exclusive
exporters of Edison cylinder machines
and supplies.

Prescott suddenly sued . Edison, the
Edison Phonograph Works, and its
business manager for diverting his
formerly profitable export business
which he had enjoyed with the United
States Phonograph Co. to a new dis-
tributing company which had been or-
ganized by Edison, called the National
Phonograph Co. However, by another
interesting coincidence, the United
States Phonograph Co. suddenly con-
sented to a decree in a suit which had
been brought against it by the Amer-
ican Graphophone Co. alleging infringe-
ments of a Bell-Tainter duplicating
patent. Undoubtedly the skids had been
well greased for this maneuver, for
Edison’s attorneys made no attempt to
defend his former export company and
announced that its former manager,

George E. Tewksbury, no longer had
any relationships with the Edison
Phonograph Works.® The American
Graphophone Co. magnanimously an-
nounced to the trade that it was mak-
ing a shipment of blank cylinders to the
United States Phonograph Co. so that
it could wind up its business.

In November 1899, a story criticising
the apparent duplicity of certain indi-
viduals was carried in the Phonoscope.
Particularly attention was drawn to the
fact that Seamon’s National Gramo-
phone Co. was issuing circular letters
calling favorable attention to the Vita-
phone made by the American Talking
Machine Co., but not to the Zonophone
made by the Universal Talking Ma-
chine Co. of which C. H. LaDow was
President and financial backer. This
article pointed out that this same

#In 1897 Tewksbury had written 4 Complete
Manual of the Edison Phonograph, for which
Edison had written the Introduction, in which
he refers to “friend Tewksbury's book.”
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LaDow was also at the same time Sec-
retary and General Manager of the
National Gramophone Co. Suit was
brought against the American Talking
Machine Co. by the Berliner Gramo-
phone Co. on the basis of the Berliner
patents. Aware now of what was going
on, the Berliner Gramophone Co. stop-
ped shipment of machines and supplies
to the National Gramophone Co., alleg-
ing that its President, Frank Seamon,
had been assiduous in betraying the
Berliner interests to its competitors.
Seamon replied with a petition to have
the Gramophone Co. enjoined from
using the name “Gramophone” on its
products, on the basis of his exclusive
contract. As the American Talking Ma-
chine Co. in another court action was
enjoined from infringing on the Ber-
liner patents and the Berliner Gramo-
phone was enjoined from using its own
name on its own products, the result
was a complete tying up of the disc
industry. For a considerable time the
American Graphophone Co. was stym-
jed in its efforts to break into the disc
business and Berliner in the United
States had to confine himself to the
export business, although Eldridge R.
Johnson continued to market machines
and records under his own name.
Now the scene of battle shifted and
another concern which also heretofore
had been close to Edison became in-
volved. It was Hawthorne & Sheble of
Philadelphia. A patent had been granted
to Horace Sheble on December 11, 1899
upon a device which he had invented
for playing the new concert size cyl-
inders upon the standard Edison phono-
graph. Edison had intended to manu-
facture these attachments for Haw-
thorne & Sheble according to later
court testimony, but for some reason
had failed to do so, bringing out the
Edison concert Grand, instead. Edison
apparently had been well advised to
change his mind, for suddenly another
surprise consent decree was entered in
the case of the American Graphophone
Co. versus Hawthorne & Sheble for
violating the Bell-Tainter patent num-
ber 341,214, and an injunction was also

granted! In February of 1900 Hawthorne
& Sheble introduced the “Discophone”
licensed under the patents of the Amer-
ican Graphophone Co. In view of the
closeness of dates, it seems rather ob-
vious that this had been another care-
fully laid plan to trap Edison. Haw-
thorne & Sheble, together with Prescott,
organized the American Record Co.,
and a record manufacturing plant was
opened in Springfield, Mass. These discs
were a rich blue with a colorful label
with a white background.

The machinations of 1899 and 1900
were nothing less than fantastie. Back
of a gigantic conspiracy to gain con-
trol of the entire recording industry
throughout the world were the legal
batteries and financiers of the American
Graphophone Co. The prime movers
were Andrew Devine and the sagacious
Easton. In the field at the close of every
legal battle, as the smoke cleared, would
be seen the inscrutable countenance of
major strategist * Philip Mauro. These
clever, unscrupulous men had agents
everywhere who sought out and bought
off key men in every branch of the in-
dustry. These included Amden, Sheble,
Tewksbury, Seamon, F. M. Prescott,
LaDow, and others. As an instance of
the chicanery then so prevalent, Fred
Gaisberg in The Music Goes Round
tells of a young man by the name of
Joe Jones who spent one summer work-
ing in Berliner’s laboratory where he
witnessed experiments in recording on
wax blanks. Later, Gaisberg avers,
Jones drew up the specification from
memory to apply for a patent which
was to become the most famous, or in-
famous, depending upon the viewpoint,
of all of the phonographic patents ever
to be issued by the United States Patent
Office. Who was the eventual purchaser
of this patent? Let us see.

The Wall Street Journal of June 2,
1900 stated that the Berliner Gramo-
phone Company of Philadelphia and the
United States Gramophone Company of
Washington had filed bills in equity in
the United States Circuit Court for the
Eastern District of Pennsylvania to re-
strain the National Gramophone Com-
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pany from infringement of the Berliner
patents and to compel an accounting.
The instrument the manufacture and
sale of which was alleged to be an in-
fringement was sold under the name
“Zonophone.” In a prior action the
Gramophone interests had been able to
have the National Gramophone Com-
pany enjoined from using the name
“Gramophone” on its products, just as
the Gramophone Co. also had been en-
joined from using its own name on its
products by another court. The Berliner
interests won this contest and the ulti-
mate result was that in September, 1901,
the National Gramophone Corporation
was adjudged bankrupt and a receiver
was appointed. In July of the same
year, the injunction previously granted
to Seamon restraining Berliner from
the use of the word “Gramophone” had
been continued on a technicality. Thus,
the disc business had been thoroughly
tied up except for Eldridge R. Johnson,
who had continued to produce a limited
number of machines and records, but
eliminating the name “Gramophone”
from his products. At first the records
bore the label “Eldridge R. Johnson
Record;” later adding to his own name
“Victor Record.” It is significant that
the Johnson records never bore any
reference to patents. Nor did the Victor
or Victor Talking Machine Co.'s records
until after the eventual settlement
which may indicate there was not
complete understanding between John-
son and Berliner.

Fred Gaisberg for some reason attrib-
utes the stalemate which occurred as a
result of the events described to an
opportune patent issued to J. W. Jones
—the same Joe Jones who worked
one summer in Berliner’s laboratory.
This was United States patent number
688,739. It was not issued until Decem-
ber 10, 1901, and had not been invoked
in any legal proceedings prior to the
settlement so it could not have been
a cause of the two-year legal stalemate,
which Gaisberg says was resolved in
1902. However, it was the Jones patent
which brought the matter to a head. As
we have seen, it was really Berliner

and to a lesser degree Johnson who
had been put on the spot and the terms
of the 1902 settlement tend to prove it.
This was contained in a review of prior
litigation in the case of Victor Talking
Machine Co. versus American Grapho-
phone Co. filed March 27, 1911.

Joe Jones, who had seen the wax
recording experiments in the Berliner
laboratory in 1896, decided that he
could write a specification upon which
he might be granted a patent. That his
source of inspiration was the Berliner
Gramophone experiments is indicated
by a minor invention consisting of a
bevelled steel talking machine needle
(patent applied for in February, 1897
and granted in April of 1898). The
sketch shows a Berliner Gramophone
and the needle is described as a “Gram-
ophone Needle.” However, the applica-
tion for a patent on “Production of
Sound Records” which he filed on
November 19, 1897 was presented as an
entirely original conception, whereas it
was in reality quite devoid of inven-
tion, representing only a reverbalization
of the principle of the Berliner lateral
groove, plus the method of making
duplicate records which he had seen
used experimentally in the Berliner
laboratory. Uninhibited by any fear of
conflict with the Bell-Tainter incising
patent, which may be understandable
in view of later developments, Jones
in his specification provided the sim-
plest and most logical description of
the improved lateral recording method
as it had been developed by Berliner
and Johnson. One of the judges who
later gave an opinion sustaining its
validity summed up as follows:

“The Jones patent 288,739, for a
method of producing sound records
for use in a talking machine of the
disc type, which consists in cutting
or engraving a record groove of uni-
form depth, by means of the lateral
vibration of a suitable stylus, upon a
disc of wax-~like material, and then
forming a matrix thereon by elec-
trolysis, from which duplicate records
are made by impression, was not an-
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ticipated by the prior act and dis-
closes a patentable invention.”

However, the patent examiners must
not have been quite as easily con-
vinced of his originality for the patent
was not issued to Jones until December
10, 1901. It was originally assigned to
himself and to J. A. Vincent, of Phila~
delphia. Before the current issue of the
Patent Gazette was cold, representatives
of the American Graphophone Co. were
calling on these gentlemen. The result
was that the Graphophone Co. agreed
to purchase the Jones patent for
twenty-five thousand dollars and agreed
to hire Jones as a recording and re-
search engineer. This was the key by
which the Graphophone Co. was able
to enter the lateral disc talking machine
business.

In the 1911 patent case of Victor
Talking Machine Co. versus the Amer-
ican Graphophone Co. by which the
Jones patent was finally declared in-
valid, Eldridge R. Johnson was inter-
rogated by counsel as to why the Vie-
tor Talking Machine Co. had agreed to
take license under the Jones patent. He
replied:

“At the time the Jones patent was
issued the Victor Company had a
large quantity of goods on the market.
We had no opportunity of avoiding
this patent because we did not know
of its existence. I therefore sought a
license as a matter of insurance. I
felt that such a course was necessary
because of the great value of the
goods in question. I never infringe
a patent or run the risk of an adverse
patent decision where any other
course is possible.”

Prior to the issuance of the patent
to Jones, Eldridge R. Johnson during
the time of the enforcement of the in-
junction against the use of the word
“Gramophone” had organized a small
concern in New York City for the
manufacture of disc sound records. This
company was known as the Globe
Record Company and the records were

designated as “Climax” records. Suit
was brought on the basis of the re-
cently acquired Jones patent by the
Graphophone Co. against the Globe
Record Co. and Eldridge R. Johnson.
Johnson, realizing that he was over a
barrel, agreed to turn over the Globe
Record Co. and all of its assets and also
to give the Graphophone Co. all details
of the system of making records which
had been developed by English, of the
Johnson staff, provided the litigation be
dropped. From the historical sense, this
latter provision is important, for, if
Jones was indeed the inventor of the
process, one thing that is hard to under-
stand is why should it be necessary for
someone from the Johnson side to show
the American Graphophone Co. how to
make lateral disc records! This impor-
tant and self-incriminating detail was
furnished by Edward D. Easton of the
American Graphophone Co. in his testi-
mony in this famous trial of 1911. It
is perhaps of interest to note that some
of the numbered series originally pro-
duced as “Climax” records were car-
ried over into the first “Columbia”
black and silver label series indicating
the continuity of process development.

The background of English and how
he came to be associated with Johnson
is also of more than casual importance
to the proper unravelling of this tangled
skein. An item in the Phonoscope of
November, 1899, throws light on this,
as follows:

“Mr. English, well-known in the earlier
Edison Phonograph Laboratory work,
has taken charge of the new labora-
tory of the Universal Talking Ma-
chine Co. on 24th Street, and is manu-
facturing a full line of flat indestruct-
ible records, same as the Berliner
Gramophone records. The new Com-
pany expect to have a full line of
records in the field shortly. Mr.
Orville LaDow is said to be the Presi-
dent and financial backer of the
Universal Talking Machine Co., and
is also largely interested in other
talking machine enterprises, being
secretary and general manager of the
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National Gramophone Corporation of
this city.”

Actually, the Universal Talking Ma-
chine Co. had been created in anticipa-
tion of a possible adverse decision
against Seamon and his National Gram-
ophone Co. as a result of the introduc-
tion of the Zonophone, which did occur.
The capitalization of the National
Gramophone Co. had been increased
shortly before the introduction by it of
the infringing Zonophone machine and
the corporate name changed to National
Gramophone Corporation. By these cor-
porate manipulations, production of ma-
chines and records competing with the
Gramophone products had been con-
tinued after Seamon had been stopped.
Seamon had been enjoined from using
the word “Gramophone” early in 1901.
This was shortly before Eldridge R.
Johnson filed the name “Vietor” as a
trade mark with the United States
Patent Office in March of 1901. Actu-
ally the famous “His Master's Voice”
trademark already had been registered
in the United States Patent Office by
Emile Berliner in July 1900. The paint-
ing of little Nipper (the dog) had orig-
inally been painted by an Englishman
by the name of Francis Barraud for
exhibition at the Royal Academy. How-
ever, the hanging committee refused it
space and Barraud endeavored to sell
it to the talking machine manufacturer
whose product he had portrayed. This
manufacturer refused to avail himself
of the opportunity to purchase what
came to be generally considered the
most valuable trademark in existence.
Barraud then painted out the original
cylinder machine and painted in the
Gramophone, with the result that Wil-
liam Barry Owen of the newly-formed
English Co., The Gramophone Co., Ltd.,
purchased it for one hundred pounds.
Later, Barraud made other copies for
the company, but according to Owen in
a story in the Talking Machine World,
July, 1906, the original then graced the
office of Eldridge R. Johnson at Camden.
Although Nipper was an English dog,
the astute Eldridge R. Johnson made

early use of “His Master’s Voice” trade-
mark, which he adopted even before the
formation of the Victor Talking Ma-
chine Co.” although the use of the word
“Gramophone” in the United States was
never revived.

Johnson is given credit by Gaisberg
for having brought the various confliet-
ing interests together, that is, the Amer-
ican Graphophone Co., Berliner, and
Edison. However, from the study of the
court cases it seems that Berliner had
already been stopped by the chicanery
of Seamon and that with the Jones
patent in the hands of the Graphophone
Co., Johnson knew his turn was next,
as indicated by his deal in which he
turned over the Globe Record Co.
Very likely the situation enabled John-
son to talk Berliner out of the exclu-
sive rights to the Gramophone patents
for the Western Hemisphere, excepting
Canada, in return for certain improve-
ments which Johnson had made to the
Gramophone.

But this was an uneasy truce, the
Globe transaction merely having been
used by Johnson to buy enough time to
find a legal basis for retaliation. On
October 24, 1902, the Victor Talking
Machine Co. brought suit against the
American Graphophone Co. for alleged
infringement of the Berliner patents,
and on July 13, 1903, another suit alleg-
ing infringement of a reproducer patent,
number 670,896, which had been issued
to Johnson. The American Graphophone
Co. and its sales agents, the Columbia
Phonograph Co. had been continuing
to do business with the Universal Talk-
ing Machine Co. and the Zonophone
and had been adopting Johnson’s im-
provements without leave. When John-
son returned to the fray with these two
suits, the Graphophone legal experts
realized he had a strong case. But they
had the Jones patent, so a compromise
was arranged. The Universal Talking
Machine Co. and its assets were turned

° This trademark was used in advertising of
Johnson’s “Consolidated Talking Machine Co.”
which appeared in nationally circulated magazines
several months before the organization of the
Victor Talking Machine Co.
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over to Johnson and the American
Graphophone Co. exchanged licenses
with the Victor Co. so that both the
American Graphophone Co. and the
Victor Co. were permitted to manu-
facture lateral disc talking machines
and records. Actually, Columbia disc
records had previously been manufac-
tured by the American Graphophone
Co. since 1902, always bearing in the
shellac in raised letters “Patented De-
cember 10, 1901”—the date of issuance
of the Jones patent.

It is significant that on December 12,
1902, Frank Seamon, who had previ-
ously applied for a writ of certiorari
against the Berliner Gramophone Co.,
had his appeal dismissed by his counsel
—Philip Mauro. From this time forward
until well into the era of electrical
recording, the lateral disc market was
to be controlled by two forces, the
American Graphophone Co.—Columbia
Phonograph Co. and the Victor Talking
Machine Co.—Berliner Gramophone Co.
and their affiliated companies.







CHAPTER 11

THE INTERNATIONAL SITUATION

In addition to the basic cylinder phono-
graph patent of 1877, granted in Great
Britain as well as in the United States,
Edison had also received promptly and
without question the comprehensive
patent (with 65 detail drawings), in-
cluding ‘a disc phonograph method, in
1878. Theoretically, his position with
respect to the subsequent patents of
the Bells’ and Tainter, or of Berliner,
should have been much stronger in
Britain than in the United States. In
this second patent, Edison had indi-
cated the possible use of wax, or yield-
ing substances other than tin foil, as
well as the use of copper and sheet iron
for record making purposes. He also
covered the use of electro-typing for
the making of duplicates and the util-
ity of diamond for styli.

Both of the Bells and Tainter were
Englishmen. Chichester Bell and Sum-
ner Tainter, whose names appear on
the more important basic graphophone
patent, had not been brought over from
England by Alexander Bell until after
the issuance of these Edison patents in
England. It may be recalled that this
was a direct result of the fortuitous
granting of a fund to Alexander Bell
by the French Government for his
invention of the telephone by reason of
a prize award which had been set up
by the former Emperor Napoleon III.

So, although there was plenty of
European influence, the actual roots of
the talking machine were sprouted in
America. The first of these, the phono-

graph, by a native born American; the
second, the graphophone, by three
Englishmen; and the third, the gramo-
phone, by a German emigrant, Emile
Berliner. Quite naturally, the three
types of machines had offshoots in
Europe, but all were not destined to
appear immediately after their intro-
duction in America.

As in the United States, the tin-foil
phonograph had its day of successful
demonstration as a curiosity in Euro-
pean countries. It failed of sustained in-
terest as in the United States because
of the impermanence of the foil records.
The Bell-Tainter graphophone of 1887
promised to make good that deficiency,
but before the promise was fulfilled
Edison contrived his own answer to the
need. Reasons other than the strength
of his British patents favored Edison in
the face of threatened competition as
far as the European scene was con-
cerned. Following the successful intro-
duction of his incandescent lighting
system in various places in Europe and
his telephonic achievements in Eng-
land, Edison’s prestige was at its peak.
There were Edison representatives in
most of the larger countries to look
after the Edison interests. One of the
most influential of these was his chief
European representative, Col. George
E. Gouraud of London, who had suc-
cessfully engineered the introduction
of Edison’s speaking telephone in Eng-
land and had a part in organizing the
Edison lighting industry there.
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Tate in his reminiscences states that
in 1887 Col. Gouraud was approached
by unnamed persons who asked him if
he would accept the Chairmanship of a
British Graphophone company. He is
said by Tate to have communicated with
Edison about the proposition, and had
been advised by him not to have any-
thing to do with the Graphophone peo-
ple, that they were pirates trying to
steal his invention, and that he had
started improving the phonograph.'
Whether true or not, no such company
was formed at that time. Nor was there
a serious effort made to introduce the
original Bell-Tainter graphophone any-
where inEurope. As from the beginning,
on its home grounds and in the hands
of its friends and colleagues of the
Columbia Phonograph Co. of Wash-
ington, District of Columbia, it was
proving to be an impractical instru-
ment.

As soon as Edison’s improved phono-
graph made its appearance commer-
cially in 1888, demonstration models
were sent to Col. Gouraud and the at-
tempt to introduce it as a business
machine paralleled the similar effort in
America. But in Europe there was to
be no serious competition for nearly a
decade. Although not meeting with the
expected acceptance, the new phono-
graph had a modest success in England,
due principally to the sincere interest
of Col. Gouraud in the enterprise. His
personal belief in the potential of the
phonograph was as staunch as it was
realistic. He experimented with it con-
stantly, demonstrating it and making
records of the voices of all the important
people with whom he came in contact.
Gouraud invented several improve-
ments, one of such importance that it
was referred to in some of the many
court cases in the United States.’ In
1890, Col. Gouraud recorded the voices
of Florence Nightingale, Prime Min-
ister Gladstone, and others which he

1 Edisow’s Open Door, Alfred O. Tate, E. P,
Dutton & Co. Inc., New York, 1938,

% American Graphophone Co. vs. American
Record Co., Circuit Court S.D.,, New York,
Feb. 19, 1906. .

sent to Thomas A. Edison on “phono-
grams.”® Edison had envisioned direct
vocal communication, as afforded by
the telephone, but in more permanent
form, by “phonograms.” To this  end,
he devoted a considerable amount of
time in trying to develop a flexible,
unbreakable phonogram, but without
practical results. However, the phono-
graph received considerable acceptance
in Europe by scientists, for acoustical
research and the collection of ethno-
logical data; and by educators for the
teaching of languages. Although the
“phonograms” were used for inter-
office correspondence between Edison,
Gouraud and others, this field of use
would hardly have been commercially
practical in Europe because of the
language barriers. Today we know that
there are certain other psychological
reasons why it would never become a
universal means of communication, but
this could hardly be expected to have
been apparent at that time, especially
in the light of the success of the tele-
phone.

It was several years before the modi-
fied graphophone made its appearance
in Europe. Meanwhile the entertain-
ment potential of the phonograph had
become recognized as it had in America.
The travelling exhibitor and the phono-
graph parlor had become European in-
stitutions as well. The need of reliable
machines and musical records for this
field helped as in America to offset its
lack of substantial success as a business
machine. Consequently by the time the
modified graphophone came into the
market in most European countries
there were companies operating as li-
censees of Edison's United States
Phonograph Co., his export agency.
Other companies had sprung up also as
operators and manufacturers of rec-
ords, some legitimate and some not.

As soon as the Columbia Phonograph
Co,, Ltd,, began the selling of the new
graphophones and records in England,
it was attacked by Edisonia Ltd., the

3 Some of these 1890 cylinders were re-recorded

on a Decca LP record, “Hark, the Years”
in 1950.
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official distributors of the Edison prod-
ucts. Thus the legal battle in England
began just about the time that a tempo-
rary truce had been reached in Novem-
ber of 1896 between the Edison and the
Graphophone interests in the United
States. There was never any clear-cut
definition of the respective merits of
the basic Bell-Tainter patents and the
Edison patents in the courts of the
United States, nor in England. After
a virtual stalemate of two years the
problem was resolved in England by a
merger of the conflicting interests, early
in 1898. The Edison-Bell Consolidated
Phonograph Co. was organized with a
total capital of 110,000 pounds. By the
agreements which were signed, rights
were acquired to the patents of T. A.
Edison, A. G. Bell, C. A. Bell, C. S.
Tainter, and others for the United
Kingdom, Australia, South America,
China, and Japan. This pattern estab-

lished the precedent for the division of
the world into territories by the disc
industry in later years.

A calm and peaceful period of de-
velopment seemed in prospect. But, in
the meantime one of the other roots
had sprouted, received nourishment and
had begun to bear fruit, made possible
by a sort of cross-pollination with the
older branches of the industry. Emile
Berliner had secured the technical as-
sistance of Will Gaisberg, who had prior
experience with Tainter in the Volta
Graphophone laboratory, and Alfred
Clark, who had been previously work=-
ing in the Edison laboratory. Clark
had invented an improved hand drive
for the gramophone, which eliminated
a great deal of the uncertainty of pitch
which had afflicted Berliner’s first com-
mercial model. This was in 1896. The
next year Eldridge R. Johnson supplied
from his Camden machine shop the first

Fig. 11-1. First of the spring-motored Gramophones using Eldridge Johnson’s
motor supplied from his Camden machine shop.
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spring-motored gramophones. (See Fig.
11-1) Will Gaisberg opened the first
recording studio in Philadelphia, with
his brother Fred to play the accom-
paniments. Alfred Clark opened the first
retail store nearby. These three men
were to play an important part in the
European industry.

Just at this point there began that
series of devious maneuvers the true
motivations for which were to remain
obscure to the public for years and the
results of which were to vitally affect
the future of the industry throughout
the world. In Yonkers, New York, to
operate as exclusive distributors of the
Berliner Gramophone for the United
States, there was organized a company
called the National Gramophone Co.,
with a capital of fifty thousand dollars.
There were three organizing directors,
Frank Seaman, of Yonkers; Henry
Boutz and William Barry Owen, of
New York City. Shortly after the or-
ganization of this company, Owen was
sent to England by Berliner to attempt
to sell the European rights to the
gramophone for cash, in order to finance
the furtherance of development and
production in this country. This Owen
found impossible, but after about a year
of effort he found men willing to un-
derwrite a credit of fifteen thousand
pounds to finance the importation of
gramophones from the United States
and the setting up of recording facili-
ties in Europe.

Both Berliner and the producer of
his spring-motor gramophones, Eldridge
Johnson, were working on a hand-to-
mouth basis, but they agreed to the
proposal. It was recognized by all that
the making of records suitable for the
English market was the chief immedi-
ate problem, for the gramophone did
not offer the opportunity to make rec-
ords anywhere, as had the phonograph,
for it was necessary to set up special
recording and processing equipment to
make the master records and also ma-
chines for pressing the records. There-
fore, it was decided to send Will and
Fred Gaisberg to set up a recording
studio in London and that Berliner's

brother Joseph in Hanover, Germany,
would set up a processing and pressing
plant. These momentous decisions also
played a great part in the future of the
European industry.

These developments had not escaped
the attention of Philip Mauro, Edward
Easton, Thomas Macdonald, and others.
No one associated these men with the
quiet formation of another new talking
machine company in February of 1898.
By the sheerest coincidence, this one
was also organized in Yonkers, New
York, by three men—although not the
same ones. The capitalization was a
modest twenty thousand dollars and the
organizing directors were Orlando J.
Hackett, Edward A. Reser, and Wil-
liam Mayse, all of New York City.

The company was named the Uni-
versal Talking Machine Co. In July,
the Gaisbergs were on their way to
London to begin recording for the new
English Gramophone Co. In October,
1898, the American Graphophone Co.
brought suit against the National
Gramophone Co., the sales company or-
ganized by Frank Seaman of Yonkers,
for selling machines and records in-
fringing upon the Bell-Tainter patents.
The next month a preliminary injunc-
tion was issued against the National
Gramophone Co. to take effect in Janu-
ary, 1899. Seaman, putting up a straight
front, appealed the decision, but appar-
ently to get around the difficulty he
reorganized the National Gramophone
Co. in March into the National Gramo-
phone Corporation, increasing the
capitalization to $800,000. Frank J. Dun-
ham was elected president, Seaman
treasurer and one Orville de LaDow,
secretary. Conspicuous by their absence
were the former directors, with the ex-
ception of Seaman, and particularly
missed was the name of William Barry
Owen.

Now it becomes apparent that the two
American disc talking machine enter-
prises had more things in common than
the place of origin. O. L. LaDow, who
was acting as both secretary and gen-
eral manager of the reorganized Na-
tional Gramophone Corporation was
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also now the general manager of the
Universal Talking Machine Co. But
these facts escaped general observation
at the time and it was not until the
November 1899 Phonoscope (actually
published about two months later) that
the editor called attention to the ap-
parent duplicity involved, as has been
stated previously.

Not aware of this situation, three of
the most important Gramophone people
had sailed for England in April of 1899,
ostensibly to organize a Gramophone
Co. for France. These were Cleveland
Walcutt, A. E. Footman, W. Barry
Owen, organizer of the English Gramo-
phone Co. and Emile Berliner. Alfred
Clark, another of the principals, had
preceded them in January. While in
Europe a bombshell struck. A disc
machine strangely like the gramo-
phone, if somewhat heavier and more
ornate, made its appearance in London,
offered by an American exporting com-
pany which prior to this time had dealt
only in Edison goods. This machine
was called the Zonophone. Soon it was
learned that these were being manu-
factured and exported by the Universal
Talking Machine Co., with a line of
records similar to those of the gramo-
phone. Undoubtedly William Barry
Owen would have taken the first plane
back to America, if such had been
available. In any case the discussion
which must have taken place in Amer-
ica later between himself and Frank
Seamon. would probably have made
most interesting listening, if anyone
would dared to have recorded it!

The immediate result was that the
supply of gramophones and supplies to
Seamon’s National Gramophone Corpo-
ration was suddenly cut off and Sea-
mon’s exclusive sales contract can-
celled. But this was not the entire ex-
tent of the ramifications of the plot.
The former export distributor of Edi-
son goods was involved in a big way,
as were the heads of a number of com-
panies which formerly had done busi-
ness with Edison and were now finding
it expedient to permit consent decrees
to be brought against them by admit-

ting that they had been infringing the
Bell-Tainter patents for one reason or
another. The stage had been cleverly
set for this part of the operation by the
Graphophone master strategists. By in-
direct contacts they secured the tacit
consent of the Edison forces to co-
operate in an endeavor to put a stop to
some of the flagrant unlicensed com-
petition which had sprung up, par-
ticularly with respect to the duplication
of cylinder records. In Chicago there
were several companies making com-
plete machines. In the March, 1899
Phonoscope, under “Legal Notices,” it
was observed that even the number
plates and patent notices of the genuine
Edison phonographs were being copied
on some of these machines. Whether
this notice was part of the campaign
it is hard to say, but the Edison forces
apparently went along. Shortly there-
after suits began to be filed thick and
fast and injunctions with accountings,
as well. Although the Graphophone Co.
bore the costs of the litigation, it also
collected the awards.

Later in the year the Edison legal
staff was chagrined to find they had
been taken in by this ruse, when the
Graphophone legal experts began to
pick off the former Edison allies by the
“consent decree” routine, as well as
the true infringers, often using the
precedents of similar cases to establish
a case. One of these was Hawthorne &
Sheble, of Philadelphia, mentioned in
connection with the concert cylinder
story. The most important one, how-
ever, was the case of the Graphophone
Co. versus the United States Phono-
graph Co., of Newark, New Jersey,
which had been the chief exporting
company for Edison goods and which
had been the supplier of F. M. Pres-~
cott. This had been preceded by a suit
by Prescott against Edison, the Na-
tional Phonograph Co. and others alleg-
ing a conspiracy to wreck his export
business. In the court testimony it had
developed that Prescott had taken in as
a partner in his business Charles B.
Stevens who was in the employ of the
National Phonograph Co. and that he
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had turned over confidential informa-
tion as to the customers of National
Phonograph Co. and United Phono-
graph Co. to Prescott, who in turn had
offered Stevens a partnership. Rather
understandably, the National Phono-
graph Co. had blacklisted Prescott and
refused to sell him goods. Whether these
events preceded or followed Prescott’s
contacts with National Gramophone Co.
doesn't really matter—the results were
the same. Prescott’s was not the only
export company, but it was probably
the largest. Now, perhaps with the idea
of making their adversaries scatter
their shots, the Graphophone Co.
launched other disc talking machine
enterprises, including the American
Talking Machine Co. and the Vitaphone
Co., boldly announcing that they were
licensed under the Bell-Tainter patents
and under the legal protection of the
Graphophone Co. Now it could be seen
that a frontal battle between the legal
forces of the parent companies must
be imminent. It was also becoming very
apparent that the control over the
manufacture and sales of records was
the chief advantage to the manufact-
urers of disc machines over those of the
cylinders. The cylinder experts now be-
gan to leave Edison and the smaller
companies like rats from a sinking
ship. The prevailing situation is well
symbolized by two little news items
from the September 1899 Phonoscope,
(published in November), as follows.

“Rumours of patent litigation are fly-

ing thick and fast. A suit is pending
between two of the most important
talking machine companies which will
undoubtedly prove very interesting.
The lawyers are all rubbing their
hands in anticipation of fat fees. In
matters-of this kind success generally
waits on the one with the largest
purse. . . .”

“From rumors which have come to us
it would appear that the parent wax
cylinder companies anticipate the
failure to no longer control the dupli-
cating of records. Several suits are
now being fought strenuously with

apparent success so far to the de-
fendants. Neither the Orange nor the
Bridgeport companies will now sell
blanks in the United States unless
they are guaranteed for export and
they are shown the shipping docu-
ments to prove the shipments. By
refusing to supply blanks in the
United States can the companies
alone hope to shut off the duplica-
tion of records other than in their
own factories.”

The prediction of the first quotation
was fulfilled by the bringing of suits
by one or another of the patent-holding
parent companies now in the disc busi-
ness against each one of the disc pro-
ducing or distributing companies in the
United States, thus resulting in a tangle
of injunctions which effectually tied the
retail disc business of the United States
in a knot by the end of 1899. Eldridge
R. Johnson was the sole exception. By
dropping the name “gramophone” from
his machines and records, he carried on
alone. This lull also gave the cylinder
business a break and accelerated the
competition for a practical molding
method. The imperative need for it was
emphasized by an ad which had ap-
peared on behalf of a New York dealer
offering $5,000 cash for a permanent
master phonograph record. The word
“phonograph” at that time was applied
only to the cylinder type machine.

In England, a similar stalemate had
been reached in the litigation between
the Edison-Bell Consolidated Co. and
the Gramophone Co., but elsewhere in
Europe the process of recording and
the selling of talking machines and rec-
ords went on unimpeded. So with noth-
ing to do in the United States except
to record for export, most of the disc
experts went to Europe. On Jan. 27,
1900, Joseph W. Jones sailed for Europe
with recording apparatus to make Zono-
phone records of coster songs and music
hall novelties for the English trade, ac-
cording to the news story in Phono-
scope. In view of the spate of record-
ings by Zonophone of opera singers
made in various European music cen-




THE INTERNATIONAL SITUATION

143

ters and issued under the International
Zonophone label in 1900 and 1901, it
seems more likely that Jones had been
instructed to beat the Gramophone Co.
in its bid for supremacy in the field of
classical recording through the record-
ing trips of the Gaisbergs.

Edison also attempted to gain some
sort of control of the European cylinder
market. Branches of the National
Phonograph Co. were established in the
various countries, with headquarters in
London, Paris, Berlin, Brussels, Vienna,
and Milan. Will Hayes of the Orange
staff was sent abroad in 1899 to organ-
ize recording studios in these centers.
Successful introduction of the cylinder
molding method may have been antici-
pated, for after 1901, a considerable
amount of molding was done by the
European branches of National Phono-
graph Co, as well as by some of the
licensed survivors of the earlier com-
panies, such as the “Compagnie Amer-
icaine du Phonograph Edison,” in Paris
the Pathe-Freres Co. of France (who
had branches in various European
countries) and the Anglo-Italian Com-
merce Co. of Genoa, Italy—the only
cylinder company to record Caruso.
These Caruso cylinders were later
transferred by Pathe to the hill-and-
dale center-start discs. Many important
artists were recorded on cylinders in
Europe, particularly by Pathe-Freres
and its subsidiaries.

During the time of its legal difficul-
ties with Edison-Bell, the Gramophone
Co. decided to manufacture electric
clocks and typewriters. It only actu-
ally produced the latter, but this ac-
counts for the change in corporate
name to the “Gramophone and Type-
writer, Ltd.” The typewriter was not
a success and eventually the name
was again changed. In the meantime,
an agreement was reached in the
United States which also resolved the
situation in England. Both Berliner in
Europe and Eldridge Johnson in the
United States had been recording ten
inch disc records during 1901. The re-
sumption of open competition for the
English market was marked by the in-

troduction of the now famous series of
red label celebrity records by famous
artists. These included the cream from
a recording trip by the Gaisbergs in-
cluding the ten songs obtained from
Caruso for the terrific total fee of one
hundred pounds! These were recorded
in March of 1902. A copy of one of these
records was sent to Heinrich Conried,
manager of the Metropolitan Opera in
New York and resulted in the offering
of a contract to Caruso for the next
season. The rest is musical as well as
phonographic history.

From this time forward, copies of
many of the masters of records by
famous European artists were exported
to the United States for pressing there.
Many other artists were first to become
known to the American public through
their recordings. Many times their fame
and the invitation to sing in America
was to be founded on a prior reputa-
tion based upon their recorded per-
formances. Even the “red seal” idea was
European in its origin and was not
copyrighted by the Victor Co. until
several years later for its exclusive use
in the United States. The initial celeb-
rity series of recordings on discs was
such an outstanding success that both
of the major disc producing companies,
International Zonophone Co., and the
Gramophone & Typewriter, Ltd, re-
doubled their efforts and even organ-
ized recording expeditions to India and
China in search for musical novelties.
The enrolling of the famous opera and
concert artists for the Victor roster
was begun in New York hy Calvin
Childs, who also had received his train-
ing in the cylinder recording business.
Incidentally, many of the cylinders re-
corded in Europe were reproduced by
the molding method for the American
market, but by and large, the patrons
of the Edison phonograph were neither
opera fans, or lovers of classical music.

The ten inch records were soon fol-
lowed by the longer playing twelve inch
discs. As far as Europe was concerned,
in respect to both talent and playing
time, the cylinders were too late with
too little. The early seven inch Berliner
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and Zonophone discs were about on a
par with the cylinders as far as playing
time was concerned—about two min-
utes, even though the surface was
noisy. But with the improved results
obtained from the switch to the use of
the wax blanks for disc recording and
the longer playing time of the larger
diameter discs the balance was altered.
Operatic arias and concert songs espe-
cially benefited by the extension of play-
ing time to three and one-half minutes
or better on the twelve-inch discs.

This was not quite as evident in
England as elsewhere in Europe. Per-
haps the average Englishman was a
little less interested in opera and the
classics, or perhaps he was more sensi-
tive to the rasping surface noise of the
discs. Or perhaps it may have been the
result of the more capable efforts of
Col. Gouraud and his successors. What-
ever the reason, the English people had
welcomed the cylinder records from
the first and the story of that branch
of the industry is most interesting.

As early as 1901, a brilliant young
entertainer and pioneer recordist had
gone to England to employ the valuable
experience he had gained in working
in all of the recording laboratories of
America. He was well known even then
to owners of all kinds of talking ma-
chines as “Michael Casey.” He was as
well known in a way, as “Bing” Crosby
is today. He was so well known that
his endorsement of a product was con-
sidered an advantage. In the 1899 cata-
log of the Talking Machine Co. of
Chicago, Russell Hunting gave his en-
dorsement of the Polyphone, a dual
reproducer phonograph, as follows:

“] consider that it gives three times
the volume of tone that could be
originally attained from any other
reproducing machine. The tone it
produces is marvelous.

“I never realized how wonderful the
talking machine could be until I
heard your Polyphone.”

Hunting until shortly before this had
been the Editor of the Phonoscope. In

any case, he was well known and re-
spected in the field and shortly after
his arrival in England was made the
recording director for Edison-Bell.
Another emigre from the United
States about this time was to become
an even more famous person eventually
—in fact to the extent of being knighted
for his accomplishments in the industry
—Louis Sterling. But Sterling was al-
ready on the side of the discs. The
International Zonophone Co. had been
organized in 1900 as a subsidiary of
the Universal Talking Machine Co.,
both in reality were originally satellites
of the American Graphophone Co.
Gramophone & Typewriter, Ltd. in 1903
obtained a controlling interest in the
International Zonophone Company and
its American affiliations. Mr. Louis
Sterling was then on the staff of
Gramophone & Typewriter, Ltd. Early
in 1904 the British Zonophone Company
was formed to channelize the British
zonophone trade and to develop the
market for a cheap disc. Mr. Sterling
became manager in October of 1904,
and employed Russell Hunting to super-
vise recording activities for Zonophone.
Mr. Sterling resigned from British
Zonophone in November of 1904, and
in December registered the Sterling
Co., Ltd, to manufacture and deal in
phonographs, gramophones, talking ma-
chines, etc. The result was that both
Sterling and Hunting reverted to the
cylinders. The following announcement
was made in the Talking Machine News,
of London, in the February 1905 issue:

“The Sterling Record Co., of which
Mr. Louis Sterling is managing direc-
tor, have taken extensive premises
for the manufacture of gold molded
records at Bishop Road, Cambridge
Heath E. - - - the recording depart-
ment to be under the management of
Mr. Russell Hunting. Mr. Charles
Stroh, well known inventor of the
Stroh Violin, has joined the board.”

In view of the breadth of their past
experience this switch of Sterling and
Hunting back to the cylinders would
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seem to indicate their doubt as to the
ultimate supremacy of the disc over the
cylinder. That Hunting was not a silent
partner, or a shrinking violet, may be
gleaned from the following announce-
ment made only two months later:

“The Sterling Record Co. has changed
its name to Russell Hunting Co. Ltd.,
but the new gold molded record will
be known as the Sterling Record.”

By the following January, an advertise-
ment of the new company in the Talk-
ing Machine News stated that one
million records had been sold in
twenty-two weeks. A short time later
it was announced that retail outlets had
been created in Canada, Australia, and
New Zealand.

The legal entanglements of the three
major patent holding groups in the
United States and England offered an
opportunity for a few newcomers to
become established sufficiently well to
be able to defend themselves on the
basis of minor or contributory improve-
ment patents. One of these was the
Odeon Co. of Germany, which produced
the first regularly issued double faced
records in 1904. The American Grapho-
phone Co. had made a few on an ex-
perimental basis the same year, but
there was not a regular series of double
disc Columbia records until 1908. Odeon
established branches in some other
countries, such as France. In Italy, an
affiliate of Odeon was known as Societa
Italiana di Fonotipia. This group soon
were offering strong competition to the
Gramophone and its sister companies.
At first this competition was confined
largely to the mainland. Strange as it
may seem now, the most intense com-
petition at this time in England was
between the cylinder manufacturers.
There were now three major producers
of cylinder records in England, the Na-
tional Phonograph Co., the Edison-Bell
Consolidated Phonograph, and the Rus-
sell Hunting Co., Ltd.

The London Talking Machine News
of February, 1906, reported that a
“well-known” cylinder manufacturer

would soon reduce prices. Although the
name of the firm was not mentioned in
the story, the publisher was immedi-
ately sued by the National Phonograph
Co., which cancelled its advertising
contract forthwith. No advertising by
this company appeared again in the
Talking Machine News for several
years, in retrospect as neat a job of
slicing off one’s own nose as was ever
done, considering that this was the only
trade paper that covered the entire
United Kingdom.

As predicted, the National Phono-
graph Co. reduced the prices of its cyl-
inders to one shilling. The selling price
of the three leading brands to this time
had been one shilling and six pence.
Tlustrative of the lack of business sense
on the part of the National Phonograph
management, it was announced that the
price reduction would not take place
until August—five months away. Natu-
rally the business of all Edison dealers
dropped to practically nothing. One
dealer placed a bitterly sarcastic ad in
the Talking Machine News, inviting the
public to hurry in and buy his stock
of records before the price should
drop!

Although the English public were not
appraised of it, the price war had actu-
ally been touched off by Russell Hunt-
ing Co. Ltd. on the other side of the
Atlantic. An advertisement had ap-
peared in the Talking Machine World,
published in New York in January,
1906, offering Sterling gold-molded rec-
ords to the American trade to be sold at
twenty-five cents each, then roughly
equivalent to the English shilling. In
this way Edison and the National
Phonograph Co. were wrongly con-
demned for having started what proved
to be a disastrous price war, although
this is not any excuse for the incred-
ibly stupid bungling which followed.
Edison-Bell and Russell Hunting imme-
diately met the price reduction an-
nounced by the National Phonograph
Co., the former none too cheerfully, as
this company entered an ad in the shape
of a tombstone in the London trade
paper with copy inscribed as follows:
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“To the memory of One-and-six

He shuffled off

Existence here

Still joyful, he roams

Another (hemi) sphere

Where Cents of Duty Guard Him
GONE BUT NOT FORGOTTEN

He suffered long through lacking
the sense

To know he couldn't sell here for
18 pence

In the land of dollars he still may
sell—

Import duty protects him from
Edison-Bell.”

The result of this was a blacklisting
of Edison-Bell by the National Phono-
graph Co., which refused henceforth
to sell them machines. According to a
later news story, they managed some-
how through devious connections to get
hold of Edison phonographs to tide
them over the period of the ban. But
even though National Phonograph still
got the phonograph business, by a cir-
cuitous route, the blacklisting cost them
the cylinder business. In August, 1906,
Edison-Bell introduced a slightly longer
cylinder to give a little longer playing
time and which did not require the use
of a special mandrel—obviously not an
Edison product. To add to the turmoil
in the cylinder industry in England, an
independent manufacturer by the name
of General Phonograph Co. this same
month introduced a new line of “White”
cylinders. It was about this time that
John McCormack was engaged by
Hunting to make Sterling records. He
also made records for Edison-Bell, Na-
tional Phonograph Co., and the Gramo-
phone and Typewriter Co. McCormack
received then about five pounds for
each song he recorded. He was not as
yet a world famous artist but was com-
ing along rapidly, to a considerable ex-
tent his popularity growing from his
records.

Nor should it be overlooked that in
England celluloid cylinders very early
had scored a considerable technical and
financial success. Instead of the stale-
mate caused by incompetent handling

of contributory patents in the United
States, Edison-Bell early was enabled
to make use of the celluloid molding
method, whereas Edison, the inventor
of the phonograph had been enjoined
against doing so. The Lambert Co,
first producers of commercial celluloid
cylinders in the United States, were
similarly handicapped though able to
stop Edison on the basis of a single
patent. In England, The Lambert Co.
made both phonographs and records for
a number of years. In 1905 it had a fac-
tory covering over a half-acre of ground
with a capacity of 100,000 records a
week. It produced the Lambert celluloid
cylinders using the Edison Gold-molded
process, as well as a companion, lower-
priced wax-type cylinder known as the
Rex. In the later period it also made
the Lambert cylinders in a three-minute,
six-inch length—a much more prac-
tical record than the comparable wax-
type Twentieth-Century cylinders then
being produced by Columbia in the
United States.

Meanwhile, the interest and competi-
tion was also building up in the disc
industry. A new unbreakable disc was
demonstrated at the offices of Henry
Seymour, Ltd, in London, invented by
a Dr. Michaelis. This was the product
of the Neophone Co., who were making
celluloid coated vertically recorded
discs, in nine-, ten-, and twenty-inch
diameters and were introducing a
grand opera series. They produced a
recording attachment as well, a unique
feature in the disc market. Without
doubt Russell Hunting was well aware
of these developments, as well as others
abroad, for also in this fateful month
of August, 1906, he announced that his
company had acquired sole distribution
rights for England and Australia of the
Odeon and Fonotipia disc records from
the International Talking Machine Co.

The headquarters of the International
Talking Machine Co. was in Berlin. In
December, 1906, an interview with F. M.
Prescott, President and General Man-
ager of the company was published in
the American Talking Machine World,
relative to the European business situa-
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tion. Prescott said that there were no
trade restrictions in Europe, that com-
petition was strong but there was plenty
of business for everyone. As to the
patent situation, he stated that in
Europe there were no fundamental pat-
ents, only constructive patents. He said
that on the continent the only impor-
tant cylinder manufacturers were Edi-
son, Columbia, and Pathe-Freres, the
local manufacturers having ceased to
exist. He said that this was not true
in England, where the cylinder busi-
ness was fully equal to, if not greater,
than that of the discs.

In Germany, Prescott reported that
there were no less than twenty manu-
facturers of discs and that prices were
better (higher) than in the United
States. Four sizes of discs were manu-
factured, he stated, 7” at 60¢ each;
10” at $1.20 each; 12" at $1.80 each, and
14” at $2.40, as manufactured by the
Gramophone and Typewriter Litd. From
the standpoint of understanding the
world competitive situation, Prescott
made a revealing statement, as follows:

“You know, the world, in so far as
the sale of their products is con-
cerned, has been divided between the
Gramophone & Typewriter, Ltd. of
London, England and the Victor Talk-
ing Machine Co. of Camden, N. J., the
latter controlling South, Central and
North America and that part of Asia
not included in the British Colonies.
The Edison, Columbia and Zonophone
are well known in these countries.
We, however, operate everywhere and
with a catalog of 14,000 titles do a
splendid business at our prices. We
have only been in business three
years. The European Gramophone
catalog represents 23,000 selections.
Prices of recording labs in America
ranges from $2., the lowest, to an
average of $5, sometimes reaching
$10. In Europe, singers are paid $20.
to $25. for a song, and that not for
the so-called celebrity artists!”

So according to F. M. Prescott, busi-
ness and patent conditions were gener-

ally more favorable than in the United
States. However, he was in the disc
business now and it seems likely that
operating largely in Europe with its
different languages, patent structures
and court procedures that his company
was in a temporarily advantageous
position because of being remote from
the home offices of the big three of the
United States and their ever busy pat-
ent attorneys. It was in February and
March of this year that Victor and the
American Graphophone Co. had con-
ducted a heated advertising contest in
the Talking Machine World to show
the trade who was the boss of the disc
industry. Looking back, it seems that
the cylinder industry had always been
hectic, both in the United States and
England. As a result of the price war
and the switch in the type of cylinders
being sold, the National Phonograph
Co. tried to have the Edison-Bell Con-
solidated Phonograph Co. restrained
from further use of the name “Edison”
in its name, or upon its products.
Stemming from this and an alleged loss
of business, the Edison-Bell Co. sued
the National Phonograph Co. for dam-
ages and a verdict in favor of the
plaintiff was reported by the Talking
Machine World in April, 1907, with
damages to be assessed by a referee.
Regardless of ethical considerations,
National Phonograph had blundered
badly again, for the original contract
to the Hough Brothers, who had
founded Edison-Bell, not only conveyed
the right to use the name “Edison” for
which a large stipulated payment had
been made, but also contained a clause
which insisted that the name “Edison”
should appear on all of the products to
be manufactured!

The battle of the cylinders again
spread across the Atlantic. In the June
issue of the Talking Machine World
an ad was headlined “GENUINE BRIT-
ISH MANUFACTURE,” accompanied by
the slogans “Better than America’s” and
“Cheaper than German’s.” But the ad-
vertising staff of Edison-Bell pulled out
all stops the next month with a full page
ad on the record situation, as follows:
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“The Edison-Bell Records have at last
brought all down to one level price
in Great Britain and the Colonies.

“In Great Britain, the Free Market
EDISON-BELL, 1/- EDISON, 1/-
ALL OTHERS, 1/-

“How are the mighty fallen ! ! !

“What price in the tariff-ridden U. S.?

“No reason why records should be
made in the States and sold at home
for 35¢, and carriage paid, ware-
housed and distributed in England
for 24¢.

“Any How—if there is a dealer or
factor in the U. S. with pluck enough
to handle Edison-Bell Products we’ll
help him to pay duties and sell better
Records—particularly for a large
number of British residents—and bet-
ter phonographs than America knows.

“You experts, just consider—America
and America’s great man have not
improved the Phonograph one iota in
12 years.”

The singular “man” in the last sen-
tence was corrected to “men” in the
next issue, whether because it really was
an error, or because of possible legal
repercussions, was not made clear. Per-
haps it would not be “cricket” to point
out that it was an American made
Edison Concert Grand which Edison-
Bell had recently presented to King
Edward for use on his yacht!

Despite the low prices, another new
cylinder called the Clarion, manu-
factured by Premier, was introduced to
sell for nine pence, thus adding even
more pressure to the price war. But
the balance began to swing to the discs.
For a time, almost monthly, new types
of disc talking machines and records
were announced. A double disc called
the Melograph was manufactured in
Liverpool. The General Phonograph Co.
Ltd. announced a White disc phono-
graph for playing both the hill-and-dale
and laterally recorded discs, the first of
an eventual long line of such combina-
tion instruments. These were also offered
in the American market through a full
page ad appearing in the September,

AIR OUTLET To TRUMPET—f)

NEEDLE
Fig. 11-2. Construction details of Par-
son’s Auxetophone designed for in-
tensifying sound by means of air pres-
sure.

1907 Talking Machine World. Another
new manufacturer was the British
Sonogram Co. which made an initial
offering of eighty double disc records
(160 titles), also offered in the Amer-
ican market.

These events reveal two things rather
definitely; first, that it was apparently
much easier to become a phonograph
or record manufacturer in England than
in the United States; second, that a
trend had set in towards the discs. That
the cylinder industry still had plenty
of vitality was indicated by a state-
ment towards the close of the year by
Russell Hunting Co. that it now had
recording laboratories in France, Spain,
Holland, and Denmark.

This year, the Hough brothers, found-
ers of Edison-Bell, had left this com-
pany and engaged in producing Electric
cylinder records. These records were
electric in name only and it was dis-
aster by fire that put an end to the
enterprise, rather than the competition
of either discs or eylinders. As a result,
William Ditcham, their chief recording
expert who had been with them at
Edison-Bell, became chief recorder for
the Russell Hunting Co. He is particu-
larly noted for having recorded excerpts
of the entire “Pinafore” on the Sterling
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cylinders, a feat not equalled elsewhere
in the cylinder industry.

Meanwhile, apparently not satisfied
with their virtual freedom from moles-
tation by the legal bloodhounds of the
big three of the United States, various
of the disc and cylinder manufacturers
of England and the continent began to
cast avaricious eyes at the juicy Amer-
ican market., Soon determined efforts
were being made to break through the
tariff barrier. The ads of the Neophone
Co., General Phonograph Co., Edison-
Bell, International Talking Machine Co.,
British Sonogram Co., and others ap-
peared with increasing frequency in
American trade papers. In addition the
Auxetophone (Fig. 11-2), a compressed
air amplifying disc phonograph in-
vented by an Englishman by the name
of Parsons, was marketed in the United
States through the Victor Co. This
utilized the “aerophone” principle first
patented by Edison. Another disc in-
strument called the Hymnophone man-
ufactured in Leipzig was advertised by
Bettini, Ltd. of New York. The Clarion
cylinder machine, made in England, was
also offered on the American market.
In September, 1907, there was a full
page ad in the Talking Machine World
of the Devineau Biophone, an attach-
ment by which disc records could be
played on a cylinder machine, selling
for fifteen dollars.

Victor had from time to time re-
leased recordings made from imported
masters although the policy was to re-
place European recordings whenever
possible by domestically recorded rec-
ords by the same artist. Usually the
astute C. G. Childs would attempt to
secure such artists on an exclusive con-
tract henceforth, as he had the great
Caruso, thus making the sister compan-
ies dependent upon Victor, rather than
vice versa. Columbia had made rather
ineffective efforts to compete with this
sound and consistent policy established
at Victor. Columbia introduced a “ban-
ner label” series to compete with Vic-
tor's now famous “red seals,” but was
somehow unable to line up talent of
equal public appeal. It was partially an

act of desperation when in 1908 Colum-
bia announced that it was to issue the
Fonotipia series of recordings by famous
European opera and concert artists in
the United States bearing a special
Columbia-Fonotipia label.

The international situation at this
point seems to indicate that the only
areas in which the existence of patents
really hampered the development of
business were in the United States,
where most of the fundamental patents
were held, and in England, where the
only consistent attempt to impartially
enforce them had been made. In the
United States, the multiplicity of juris-
dictions in which actions could be
brought, and if brought, defended,
meant only those with unlimited funds
were able to protect the rights pre-
sumably acquired by the granting of
letters patent. In England, with a more
centralized system of courts, the in-
evitable result was the creation of com-
binations and monopolies. For about a
year, it had been proposed to amend
the English patent law to end the
abuse of monopolies, largely as the
aftermath of the cylinder war. The law
was amended in 1908 and it was pre-
dicted in the trade papers that this
would have a serious effect on Amer-
ican export trade. This was followed
by the announcement of the National
Phonograph Co. that it was closing its
European factories, but not its record-
ing studios and sales agencies. Hence-
forth it was stated that all Edison ma-
chines and records would be made in
the United States.

As Edison was then preparing to issue
the Amberol records, which doubled the
playing time, this is perhaps the major
reason for the withdrawal of all manu-
facturing to Orange. Virtually every
improvement he had made to the
phonograph year by year, almost im-
mediately had been adopted by com-
petitors without regard to patents. It
seems most likely that the decision was
to rely on the keeping of the process-
ing of the new records a trade secret
for as long a time as possible. Unfor-
tunately, the new Amberol records,
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made with virtually the same composi-
tion used formerly for the two-minute
records, cut very easily. By the time
celluloid was adopted great damage had
been done to the Edison cause in Eng-
land and America.

The peak of the cylinder business in
England had been reached in 1907. Up
to July of that year, three million
Sterling records had been sold in the
prior twelve months, according to Rus-
sell Hunting Ltd. But 1908 failed to
follow the expected pattern of increas-
ing sales. Both cylinders and discs were
hit in a general business recession. The
Neophone Co. pioneer manufacturers
of hill-and-dale discs went out of busi-
ness, as also did the British Sonogram
Co. and the General Phonograph Co.,
which made White machines and cyl-
inders. The regular announcement of
new Sterling records failed to appear
in July of 1908. In May it had been
announced that “Sterling and Hunting,
Ltd.” had taken larger quarters due to
the demand for Odeon and Fonotipia
records and Odeon machines. It was
announced also that Sterling and Hunt-
ing were no longer connected in any
way with Russell Hunting Co., Ltd. This
represented a switch back to the discs
by two of the men who had been lead-
ers in the British cylinder industry.

Evidently the new set-up did not last,
for in October, the Talking Machine
News carried a story that Russell Hunt-
ing, who had been in charge of the
recording department of Pathe-Freres
was now appointed Director General of
all the recording departments of the
company, located at Paris, London,
Milan, Brussells, Amsterdam, St.
Petersburg, Moscow, Odessa, and Ros-
toff. It was stated that he would visit
each of them in turn to reorganize them
and to install a new method of record-

ing. It was announced that a new
eleven inch Pathe disc was to be manu-
factured and that Hunting was to super-
vise the extensive Pathe cylinder busi-
ness as well.

The December, 1908, Talking Machine
News contained the information that
Mr. Sterling, Hunting’s former partner,
was now managing director of the Rena
Manufacturing Co., Ltd.,, and that this
company was going to put out a new
double disc record. Later this company
was consolidated with the English
Columbia Co. and records issued under
the Columbia-Rena label. Sterling’s ac-
complishments with the English Colum-
bia Co. are well known and his ascent
to the top was constant from this time
forward.

The stock securities of the defunct
Russell Hunting Co. had been sold at
auction by court order and in this
manner the corporate name continued
for a time. A new line of Sterling rec-
ords was advertised as made by a new
molding process and were on sale for
a few years. Control of the company
was secured in the interim by Edison-
Bell and in 1912 the affairs of the com-
pany were completely liquidated. In a
news account of the career of Russell
Hunting and of the brilliant promise of
his company, blame for its downfall was
attached to the reduction in price from
1/6 to 1/-. Ignored in the story was the
fact that Hunting had touched off the
price war, himself. Russell Hunting,
famous “Michael Casey” of the haleyon
cylinder days in America had done as
much to build up the ¢ linder business
as any popular enterta...er of his day.
He pushed the cylinder industry in
England to an unprecedented peak by
his business ability and then brought
it crashing down by a single tactical
mistake,




CHAPTER 12

Discs VeERrRsus CYLINDERS

Peraaprs the most difficult fact of
phonograph history for the layman to
accept is that the method of recording
involving the more serious technical
compromises was the one destined to
win. A basic reason is one of economics,
for in a commercial venture the first
concern necessarily is for profits rather
than technical perfection. This means
that when a choice is offered between
an inexpensive expedient and a more
costly but more perfect method, the
expedient is usually adopted. The bio-
logical law of the survival of the fittest
simply did not apply to the field of
phonographic development any more
than it has in so many others wherein
“cheaper” has vanquished “better.”
The reasons for the technical superi-
ority of the large concert cylinders over
the prior standard diameter cylinders
as compared with the disc methods still
in use will serve to illustrate this point.
The principle behind the use of the
large diameter cylinder was that the
higher overtones could be recorded
with greater facility and fidelity if the
speed of the surface beneath the stylus
was high enough so that the minimum
wave lengths produced by the higher
frequency sounds would not be shorter
than the width of the groove. This prin-
ciple is as important today as when
first discovered. It was a rather belated
recognition by some of our later day
recording experts which made the
Columbia LP record commercially ac-
ceptable, whereas a former Victor at-

tempt to accomplish precisely the same
thing, but neglecting this factor, had
been an ignominous failure.

But a still neglected corollory princi-
ple, as far as the discs are concerned, is
that there is always an optimum sur-
face speed for recording and reproduc-
tion, depending on certain other vari-
ables in materials and methods em-
ployed. Edison believed that the essen~
tial superiority of the cylinder over the
uniform rpm disc lay in this inherent
ability to record at a constant, optimum
surface speed under the cutting stylus.
He apparently also felt that this ad-
vantage and the corresponding advan-
tages in reproduction technics would
offset the conveniences offered by the
dises in handling, filing, and economy
of space. In this we know that he was
wrong. However, the confidence of Edi-
son in the technical superiority of the
cylinder over the dise was such that his
company continued the development of
the cylinder method long after most
others had dropped it. This attitude was
also responsible for the belated develop~
ment of an Edison disc instrument.

The important overtone recording
principle had been discovered by Edi-
son and incorporated by him in a ma-
chine for recording upon a cylinder
of large diameter and then re-recording
upon smaller diameter cylinders for
use by the public.

1 This series was first listed in the 1931 Victor

catalog, but only nine of these 3334 rpm records
remained in the 194041 catalog.
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Fig, 12-1, The Edison Concert phonograph played 5-inch wax records. Stepped-up
surface speed produced higher frequencies.

The placing of the Concert Grand
type instruments (see Fig. 12-1) upon
the market, with the cumbersome and
fragile 5-inch diameter wax cylinders,
eventually emphasized the disadvan-
tages of the cylinders as compared with
the discs. As was then the practice with
the smaller diameter cylinders, the
cartons were made somewhat larger
in diameter than the record, so as to
leave an air space around. The concert
cylinder cartons occupied a space six
inches in diameter and five inches high.
In about the same space, increased but
an inch in diameter, fifty of the com-
paratively unbreakable little Berliner
discs could be stacked. The cost of
these large cylinders was another un-
favorable factor of comparison. Each
had to be an original recording, as no
molding method was ever developed
successfully for larger wax cylinders,

although some were undoubtedly du-
plicated by transcribing. Thus, for but
one selection, the cost was five dollars,
although later decreased to two-fifty.
Even the latter figure would buy five
of the seven-inch discs. Edison was
well aware of these facts and as he
found time devoted his attention to the
development of means by which the
increased volume and improved quality
of the larger cylinders might be trans-
ferred to the more convenient and in-
expensive standard size cylinders. Ex-
perience had shown that only a portion
of the improvement could be carried
to the smaller cylinders by the trans-
scribing method of 1890. Edison finally
accomplished this by the invention of a
cup-shaped cutting stylus which per-
mitted the incising of wavelengths
shorter than the width of the groove
and in the designing of a button-shaped
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sapphire playback stylus, to replace
the ball-shaped stylus then in use. As
the long axis of the button stylus was
transverse to the groove, it would also
track the undulations of the shorter
wavelength vibrations.

This development was also respon-
sible for the increase in rpm of all
standard cylinders from 120 to 160 rpm.
About the same time the multiple dif-
ficulties in the way of molding were
surmounted and all of the gold-molded
Edison cylinders were recorded at this
new speed. Columbia introduced its line
of XP high speed cylinders also. The
only drawback was the playing time
was reduced conversely to the increase
in speed, as the number of grooves to
the inch still remained 100. The use of
molding methods permitted the use
of much harder metallic soap com-
pounds than could be used for the
directly recorded cylinders. This facili-
tated the employment of the button
stylus, which of course had less bearing
area on the record than the spherical
stylus. More weight could be sustained
on these harder surfaced cylinders,
which permitted the increased use of
“amplifying” horns as they were often
incorrectly described, thus bringing the
cylinder machines up in sound volume
to a point where they were able to com-
pete on almost even terms with the disc
talking machines of Berliner, Johnson,
and Seaman. Actually, with a cylinder
machine of the best quality and freshly
molded records, the reproduction was
cleaner, contained less surface noise,
and was much more accurate, even
though the volume level was reduced
somewhat, than that obtainable from
the best discs.

The fact is that the cylinder method
from the first was more scientific than
that of the disc. With the constant rpm
disc there has never been the oppor-
tunity to adhere to the optimum record-
ing or reproducing speeds. The groove
speed beneath the stylus of a standard
ten-inch disc becomes diminished by
more than fifty per cent in travelling
from the outermost turns of the groove
spiral to the innermost. It is true today

of the microgroove records and the
45's, regardless of the tremendous im-
provement achieved despite these in-
herent limitations. On an advertising
disc of the early Orthophonic period,
Milton Cross asserted with great con-
viction, “With Victor, there is no com-
promise with tone.” There is, always
has been and always will be, as long as
the lateral recording method with con-
stant rpm speed turntable is employed.

Fred Gaisberg, veteran recording ex-
pert of the English Gramophone Co.
had this to say in The Music Goes
Round:

“Scientists of the Bell and Tainter
school had promptly rejected the Ber-
liner process of disc recording as
fundamentally wrong. Their eriticism
was that the surface speed of the out-
side of the disc was greater than that
of the inside. This was wrong in 1890
and so it is today, fifty years later,
but it was practical and simple; fur-
ther, the gramophone record could
be manufactured cheaply enough to
bring it within the means of the poor-
est families.”

Actually, Gaisberg errs in thus excus-
ing his important role in winning the
commercial triumph over science, for
cylinders were made to sell for as little
as the disc and eventually for less.
Phonographs and Graphophones were
made to sell for as little as $7.50 and
$5.00. This was, of course, not true of
the concert size cylinders, which never
became competitive, for reasons already
discussed.

After 1903, Victor abandoned the
seven-inch record size, inaugurating a
new policy of recording the same popu-
lar selections on eight-, ten-, and
twelve-inch discs. The matrix of the
earlier seven-inch discs had been pre-
fixed with the letter “A,” the ten-inch
with “B” and the twelve-inch “C.” Very
likely “D” had been reserved for the
short lived fourteen-inch Victor series.
In any case the new eight-inch series
matrix numbers were prefixed with “E.”
With the larger discs the customer re-
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ceived proportionately longer playing
time and usually somewhat better tone
quality and durability, for reasons with
which the reader is now doubtless
fairly familiar.

At first the standard molded cyl-
inder records sold for fifty cents each.
During this same competitive period
the seven-inch dises had also sold for
fifty cents. The new eight-inch discs
were priced at thirty-five cents, the
ten-inch popular music discs at one
dollar and the twelve-inch at a dollar
and one-half. The same selection, re-
corded by the same artist or artists
would have the same matrix number
with the appropriate prefix letter on
each of the sizes. The same catalog
number was used for the eight- and ten-
inch records of the same selection, al-
though not for the twelve-inch. Colum-
bia discs were also made in seven- and
ten-inch sizes, using the same catalog
number for the same selection.

One of the most successful and con-
tinuous advertising campaigns of all
times had its inception shortly after
the formation of the Victor Talking
Machine Company by Eldridge R. John-
son in October of 1901. President
Johnson was from the first a firm be-
liever in the business potentials of
national advertising and distribution.
The campaign began with rather small
ads in the more popular American mag-
azines, but with a consistent regularity.
Johnson and his advertising men not
only abided by the formulas used since
for creating a market for consumer
goods through well-planned schedules
involving properly estimated propor-
tional expenditure of income for space,
copy preparation, art work, and layout
—they established many of the princi-
ples of advertising since followed by
others!

At first this advertising was centered
around the Victor Talking Machine, its
capability as a home entertainer and
popular records. From the first, the
famous trade mark with “Little Nip-
per” began to make its appearance,
identifying each ad as that of the
Victor Co.

In fact, Johnson had used the dog
trademark in ads of his Consolidated
Talking Machine Co. in 1900 prior to
the organization of the Victor Talking
Machine Co.; therefore, although he
was an English dog, he was well known
to Americans for several years before
he came to be used by the Gramophone
and its sister companies. They were
using the recording angel trademark
during this period.

Within a year, Victor was asserting to
the trade that it had ten-thousand deal-
ers and had sold two million dollars
worth of goods. When the first group of
Victor Imported Red Seal records were
offered for sale in 1902, through arrange-
ment with its European affiliate, the
Gramophone & Typewriter, Ltd., the as-
tute Johnson realized that he had the
right combination for building prestige
and volume sales for his company. This
first release included records by Maurice
Renaud, famous French baritone; Mme.
Kristmann of the St. Petersburg Opera;
Pol Plancon, noted French basso; Ada
Crossley, soprano; Jean Delmas, bari-
tone; Antonio Scotti; Mattia Battistini,
baritone; and tenor Enrico Caruso.
Caruso had shortly before recorded ten
ten-inch selections for Gaisberg in
Milan, one of which when played for
Heinrich Conried, impresario of the
New York Metropolitan Opera Com-
pany, was to result in the engagement
of Caruso for the following season. In
turn, this resulted in the opportunity
which was offered Calvin Childs, re-
cording director for Victor, to secure a
contract from Caruso to record exclu-
sively for Victor for a long period of
years.

Full page ads on the Imported Red
Seal Records, with pictures of the art-
ists were featured in Harper's Weekly
and other popular magazines during
1903. The acceptance of these celebrity
records at prices considerably advanced
over those of the popular records was
phenomenal considering the compara-
tively few disc machines that had been
sold by this date. The success of this
initial offering undoubtedly inspired the
inauguration of the Victor Red Seal
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series, from which the first releases
were made in 1904. Particularly in the
metropolitan areas, sales of Victor
Talking Machines began to increase
rapidly as a result of the availability
of operatic and celebrity recordings. By
1906, when Edison belatedly began to
issue his Grand Opera series on the two
minute wax cylinders, he was too late
and the playing time too little.

Victor did not issue red seal records
in the eight-inch size. More and more
weight was being imposed upon the
records and as the smaller radius turns
towards the center of the smaller discs
cramped the steel stylus unduly, ex-
cessive wear resulted, as well as fuzzi-
ness in reproduction. Around 1908 Vic-
tor discontinued the eight-inch records.
These are factors still important and
troublesome with small diameter later-
ally recorded discs, even though mini-

mized with the use of permanent styli
and smoother surfaces.

One reason for the excessive wear
experienced at that time was in the
abrasive that was mixed in the material
of the record for the purpose of making
the variable steel needles conform to
the groove. This caused particles of
steel to be ground from the stylus and
dropped behind in the groove. With
successive playings, these steel particles
scoured the sides of the grooves, espe-
cially toward the center of the disc, -
where the higher-frequency sound un-
dulations were also finer and more sus-
ceptible to damage. This method of
making the more or less irregular steel
needles conform to groove patterns
which were also quite variable often
resulted in a quite rapid flattening of
the sides of the rounded conical point,
reducing its ability to track the finer

Fig. 12-2. The Columbia type AH Disc Graphophone produced in 1902. Cheapest

model sold for $20 complete.

(From an early advertisement.)
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undulations. At the same time the
slower groove speed beneath the point
and the cramping action of the smaller
diameter turns on the stylus also be-
came effective in reducing the higher-
frequency response. Often the needles
would “shoulder,” riding partially on
the ridge between adjacent grooves, re-
sulting in unsatisfactory reproduction
and damage to the record. The wonder
is, considering the many quite irrecon-
cilable and inherent limitations of the
lateral method, that it should have ever
been developed to the present compara-
tively high standards of performance.
How this came about is of course a
principle theme of this story.

Meanwhile the chief competition cen-
tered between Victor and the American
Graphophone Co. The ever greedy
Graphophone executives, now with one
foot in each of the two fields of records,
realized the threat and decided to in-
stitute a red seal series under the
Columbia label. With the opportune
Jones patent and the skill of Philip
Mauro, the Graphophone Co. had broken
the stalemate created by conflicting
court decisions and injunctions and
forced the compromise permitting them
to enter the disc field. Early in 1902
they were producing two styles of disc
graphophones (Fig. 12-2) selling for
twenty and thirty dollars respectively.
Under the Columbia label there was
being offered two series of popular disc
records, seven-inch diameter at fifty
cents and ten-inch at one dollar each,
or ten dollars per dozen, all with the
black and silver label.

Perhaps in anticipation of Victor’s
venture into celebrity recording, in
1903 Columbia announced a red label
Grand Opera series. The first issue
featured records by Marcella Sembrich,
Soprano; Anton Van Rooy, baritone;
Ernestine Schumann-Heink, contralto;
Suzanne Adams, Soprano; Giuseppe
Campanari, baritone; and Edouard De-
Reszke, bass. Three titles were offered
by DeReszke, the only commercial rec-
ords ever to be made by this renowned
singer. However, the Columbia Grand
Opera Series was poorly recorded and

the venture was comparatively unsuc-
cessful. It seems that Victor must have
threatened prosecution for the use of
the red label, for later copies were
given other labels. Some of these ten-
inch records, with some subsequent
additions to the series, were carried in
Columbia catalogs until 1908, some, in-
cluding two of the DeReszke record-
ings, even appearing on double discs.

The merchandising policies of the two
disc companies differed in certain im-
portant particulars. Columbia for a
number of years adhered to its original
method established with the cylinder
business of opening its own branch
salesrooms and warehouses. Victor ap-
pointed already well established com-
mercial houses in various centers of
distribution as jobbers and distribu-
tors. As early as mid 1903 Victor had
by this policy secured three times as
many wholesale outlets as Columbia
had been able to open. Victor was
never bitterly competitive with Edison
as was the Graphophone Co. and so
several important jobbers in various
areas carried both Edison and Victor
merchandise. One factor in this situa-
tion that should not be overlooked is
that in this period, as well as quite
consistently through the succeeding
years, Victor produced generally bet-
ter disc machines and records and Edi-
son better cylinder machines and rec-
ords. Both were in competition with the
Graphophone Co. and its Columbia ally.

Now that the chief battleground for a
time was to be in the marts of trade,
rather than in the courts of law, the
sagacity and business sense of Eldridge
R. Johnson was given full opportunity.
In April, 1904, Victor used the entire
back cover of the Saturday Evening
Post to announce its exclusive contract
to record the voice of Enrico Caruso.
Conscious of the superiority of their
goods, the Victor executives entered the
latest Victor Talking Machines and rec-
ords in the premium awards competi-
tion of the St. Louis Exposition of 1904.
The Columbia Phonograph Co. did like-
wise, and both installed large exhibits.
Both companies profited greatly from
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the great public interest and both pre-
pared to get the most advertising value
possible from it. That perhaps some
chicanery was involved in the conduct
of the premium award contest may be
gathered from the first issues of the
Talking Machine World, which for many
years to come was the most influential
trade paper of the industry. The first
number was January of 1905 and came
in the middle of a hot controversy be-
tween the leading talking machine com-~
panies over the awards made at the
exposition. This was undoubtedly re-
sponsible for the paper taking the posi-
tion that it should not comment edi-
torially upon such matters. A battle
therefore was waged in the form of
paid advertisements, which perhaps as-
sisted the Talking Machine World in
getting off on a sound financial basis!

The advertisements of Victor and
Columbia in the Talking Machine World
revealed a complete difference of opin-
jon as to which had won the grand
prize at the World’s Fair. In the second
issue, Victor had a large ad claiming,

“Victor wins the Grand Prize, highest
possible award over all talking ma-
chines at the Exposition.”

Columbia also had an ad stating,

“The Graphophone and Columbia Rec-
ords win highest honors—Double
Grand Prize, three gold medals.”

Columbia’s ad stated that the Victor ad
was based on the recommendation only
of an inferior jury, which had been
empowered to make recommendations,
but that the decisions as to awards was
actually in the hands of two superior
juries. Eventually the Columbia Graph-
ophone Co. sued the exposition authori-
ties and the Victor Co. and won the
verdict. This gave Columbia the oppor-
tunity to create a new celebrity label,
the famous banner label, carrying the
awards won. Very likely Victor officials
thought the decision was in the bag on
the basis of the recommendation of the
inferior jury but the misrepresentation
is inexcusable. How could they have
expected to win with an official of the

Columbia Phonograph Co. as Chairman
of the Exposition Talking Machine Ex-
hibit Competition?

About this time there was a tremend-
ous spurt in the popularity of the talk-
ing machines, both cylinders and discs.
This accelerated competitive efforts
both in this country and abroad, at-
tracting capital, promoters and invent-
ors to the industry which seemed to
offer opportunity much as television
does today. Following the St. Louis
Exposition there was a constant succes-
sion of new devices, some of very
promising potential, but few were
brought into the proper financial or
patent environments to survive. One
new company named Talk-O-Phone
began the production of a lateral disc
machine and records in March of 1904
and within a year claimed to have sold
over 25,000 machines. Even the music
box manufacturers began to eye the
talking machine field and the Regina
Co., of Rahway, New Jersey, makers of
high quality disc type music boxes for
many years previously, announced the
Reginaphone, a combination music box
and disc type phonograph for playing
the lateral records. Another smaller
company also brought out a combina-
tion music box and talking machine.
These music box companies did not
make records, but the Talk-O-Phone
Co. engaged in record production on a
large scale, which naturally brought it
into court with the companies holding
the key patents.

Many inventors worked on improve-
ments for the cylinders. A man by the
name of Dunton, of Grand Rapids, in-
vented the Multiphone (see Fig. 9-2),
which would hold and play automat-
jcally twenty-four standard cylinders.
He stated that a model would be made
which would take cylinders up to
twenty-five inches in length, for re-
producing entire lectures or operas.
Considering the popularity which player
piano rolls achieved subsequently,
Dunton’s idea was not as far fetched
as it may now seem. A company was
organized and a considerable number
of the Multiphones were made and sold
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as coin-in-the-slot machines. A new
type machine and record was introduced
in England called the Neophone. The
record was a strawboard disc with a
surface ‘coating of celluloid. This was
the first hill-and-dale type disc record
actually commercially produced and a
sapphire stylus was used for reproduc-
tion. It was patented in England,
Austria, Italy, Russia, and Germany by
Dr. Michaelis and its manufacture as-
sumed quite large proportions.

The original wire recorder, the Tele-
graphone, had been invented by Valde-
mar Poulsen, Danish scientist, in 1898.
This worked very similarly to the wire
and magnetic tape recorders of today.
However, as there was no means of
amplification, the playback was through
telephone earphones. A previous re-
cording could be erased simply by re-
cording right over, just as with the
improved instruments of today. But
without amplification, the potential of
the Telegraphone seemed to be in its
use as a business machine, where the
phonograph and the graphophone had
encountered such great difficulty in be-
coming established. During the early
1900’s considerable research was done
in the United States by Poulsen and his
associates and funds were raised by
stock subscription to finance develop-
ment. Poulsen also developed a method
of recording magnetically on iron discs
four and one-half inches in diameter,
about one-twentieth of an inch thick.
Relatively few of the Telegraphones
were sold and as far as is known none
of the disc machines were sufficiently
well developed to be marketed.? Now it
may be recognized that the lack of an
adequate method of electrical amplifica-
tion was the chief obstacle to the de-
velopment of these ideas at that time,
just as it was to the talking pictures in
a somewhat later period.

A somewhat parallel approach, but
utilizing acousti-mechanical recording,
was the making of a ribbon tape with
a groove as in phonograph records, but
which would permit a continuous re-

2 Oxide of iron coated discs and other magnetic
discs have been produced by others, as well.

cording of any length. Aside from tech-
nical difficulties to be found in making
duplicates, the great drawback is the
lack of convenience, which is responsi-
ble yet today for the failure of home
motion pictures to gain anything like
the popularity which has been accorded
the phonograph record. The average
person, at the time simply would not
bother with the winding and unwind-
ing of wires, tapes, or films. It is failure
to recognize this simple fact which has
broken the financial back of many
otherwise feasible and commendable
audio-visual devices. This factor was
potent in the battle for public favor
between the cylinders and the discs,
the discs having always had an obvious
edge in ease of handling, identification,
and playing to say nothing of the
problems of care and storage.

One of the more fascinating devices
to be launched in this creative period
was the Auxetophone, invented by
C. A. Parsons, of London, England. This
employed a compressed air amplifier
based on the principle of the Aero-
phone, invented as a means of amplify-
ing the voice for out-of-doors com-
munication by Edison some years pre-
viously. In the Auxetophone, a stream
of compressed air was modulated by a
valve actuated by the reproducing
stylus. The rights to the Parsons’ patent
were bought by Gramophone & Type-
writer, Ltd. and the instruments were
placed on the market. The machines
were capable of great volume, but were
not of much use in the home, because of
a hissing sound. They were offered for
sale in the United States by the Victor
Talking Machine Co., but at the mod-
est price of five hundred dollars, not
many were sold.

Another interesting machine de-
veloped for the purpose of producing
greater volume was based on the prin-
ciple of a friction valve, invented by
Daniel Higham, of Boston. Rights were
bought by the American Graphophone
Co. and a machine was marketed in
August of 1905 as the “20th Century
Graphophone.” This was a cylinder ma-
chine (Fig. 12-3) with a larger than
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Fig. 12-3. The Twentieth Century Graphophone type BC produced substansial
volume due to 4-inch diaphragm augmented by a frictional coupling. (From an

early catalog.)

usual diaphragm to which amplified vi-
brations were delivered by means of a
variable tension device involving a
cord running over an amber wheel,
augmenting the pull from the stylus
bar by force supplied by the motor
turning the amber wheel. The length of
the mandrel was also increased to six
inches to permit increasing the playing
time about one-third. Some models
were made to play concert size cylin-
ders, but were soon discontinued. In
the advertisements it was claimed that
the 20th Century Grand would produce
sixteen times the volume of the stand-
ard machines. Whether true or not, it
was not as simple and foolproof an
amplifying device as the Edison float-
ing weight principle, which was a type
of mechanical advantage amplifier. By
mounting a stylus bar of unequal length

arms upon the side of the floating
weight toward the record (Fig. 12-4),
more pressure could be exerted upon
the record and greater amplitude given
to the diaphragm movement. The
amount of amplification depended on
wear limitations and a feature of the
entire course of development of the
Edison method was a constantly greater
pressure on the record even continuing
into the period of the Edison disc and
electrical recording. The use of the
floating weight principle exclusively by
Edison was an important factor in the
industrial development.®

In the United States, the purchase of
improvements conceived by independ-
ent inventors was the exception, rather

sIn 1912 Edison purchased rights to the

Higham amplifier for use with the Kinetophone
(talking pictures).
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than the rule, however. The course of
development was pretty well controlled
by the big three companies. However,
abroad, the situation occasionally got
out of hand. By 1905, cylinder machines
manufactured in Germany and Switzer-
land were offered for sale in the United
States. Bettini, Ltd.,, a New York com-
pany which had purchased the busi-
ness created by the pioneer recorder
Lieutenant Bettini, introduced a disc
machine called the Hymnophone, made
in Germany. This had a tone arm

Fig. 12-4. Edison Model C reproducer
used sapphire stylus with an 8 mil
radius. It was shaped like a door knob.

carrying the reproducer, with a swivel
joint connecting the tone arm to a
horn which emerged from the front
under the turntable. It may be that it
was this machine that suggested to
Eldridge R. Johnson the idea of the
Vietrola, with the entirely enclosed
horn and hinged covered cabinet, which
was introduced later. Other companies
also exported machines to America in-
cluding the Clarion and Denham. The
Germans also made miniature machines
and post-card records for sale as novel-
ties. Machines with aluminum horns
and an all glass horn also came to this
country from Europe. But means to deal
with these sporadic efforts to invade
the home market were evidently ade-

quate, for these incursions seldom
lasted long.

Victor, as early as 1904, was making
twelve-inch records, as well as a little
known series of fourteen-inch discs,
which meeting with little success, were
supplied on order only for about a year
and then dropped. Only popular music
appeared on these now very rare out-
sized discs. They were very bulky,
weighing better than a pound apiece
and tended to nullify the advantage of
the usual size discs over the equally
cumbersome concert size cylinders. In
Europe, some of the Gramophone af-
filiates and Fonotipia later produced
celebrity records on discs of this ap-
proximate size, but not as heavy. Later
Pathe sold vertical cut discs of this
diameter in the United States and of
course radio transcriptions have been
made up to twenty inches in diameter.

After the final litigation resulting
from Seaman’s manipulations, the as-
sets of the Universal Talking Machine
Co., including the corporate name, had
been acquired by Eldridge R. Johnson
for the Victor Talking Machine Co.,
which by the judgment and accounting
granted by the court had become the
principle creditor. Thus the Universal
Talking Machine Co., which heretofore
had really been a creature of the Amer-
ican Graphophone Co. became a sub-
sidiary of the Vietor Talking Machine
Co. In June of 1905 the first advertise-
ment of a new series of Zonophone rec-
ords appeared under the corporate name
of the Universal Talking Machine Co.
The advertising of the two companies
was kept entirely distinct and there
was no general knowledge of the
identity of ownership on the part of
the general publie, although it was well
known to the trade. This advertisement
also announced four models of Zono~
phone Talking Machines, with tapered
tone-arms (Fig. 12-5) ranging from
$27.50 to $55. The tapered tone-arm had
been invented by Johnson to relieve the
weight and inertia of the entire horn
assembly from the record. As horns
had become larger and heavier, coun-
terbalancing them failed to suffice, as
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the outer groove wall of the record

spiral still had to work against the -

inertia of the horn-sound-box assembly
in order to propel it across the record.
Slight eccentricities in the centering of
the records resulted in frightful wear as
well as producing distressing effects in
the reproduction.

This improvement of Eldridge R.
Johnson was now to become the focal
point in the patent conflicts with the
other disc talking machines, then and
for some years to come. The conception
of the tone arm as a portion of the
amplifying horn and not just as a sound
conduction tube was original with
Johnson, as well as the method of pro-
viding a horizontally revolvable joint
of sufficient air-tightness to be prac-
tical. Others seeking to evade the
Johnson patent were forced to use a
straight tube, which caused undue dis-
tortion.

Even though the Johnson idea was
correct in one respect, his failure to
reconcile its design with certain other
factors of good horn design already
known, imposed a straight jacket on
lateral disc reproduction practice that
was effective until the sweeping nature
of the changes brought about by the
introduction of the Western Electric
process made all of the old patents
valueless. During the Johnson reign it
was possible to vastly improve the re-
production from the current lateral disc
records by improving the design of the
tone arm and horn and a number of
inventors attempted to do this, but the
courts stood firmly behind Johnson and
his right to malform his invention. This
was in strange contrast with the treat-
ment accorded by prior courts to Edi-
son with respect to some of his basic
patents.

In the meantime, other manufactur-
ers, some with experience in the cyl-
inder field, such as Leeds & Catlin,
attempted to get in the disc business.
This company had been almost con-
tinuously in the courts, having been
attacked for various infringements by
each of the big three. Despite innumer-
able setbacks, Leeds & Catlin had per-

sisted and in 1905 had large plants in
Middleton, Connecticut and New York
City. However, now fortified with the
Jones patent, the American Grapho-
phone Co. was enabled to force them
out of business. For several years to

Fig. 12-5. The Tapering Arm Zono-
phone made by Universal Talking Ma-
chine Manufacturing Co., New York.
(From an early advertisement.)

come, the most important patents in the
lateral disc field were the Jones patent
and the Johnson tapered arm patent.
Johnson had also invented an improved
sound box which he named the “Exhi-
bition” which for a considerable time
was not improved upon. Johnson's
claims to the advances were reinforced
by court decisions, especially against
his traditional rivals of the Graphophone
Co., who were better lawyers than in-
ventors.

A trend towards increased com-
plexity due to competitive inventiveness
has ever been a feature of American
industrial development. Despite the high
mortality rate of phonographic inven-
tions, this phenomenon was evident a
few years ago in the necessity of
combining automatic record changing
mechanisms with devices which would
play records in three sizes, of four
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Fig. 12-6. This Graphophone was furnished with a standard mandrel and a large
adapter mandrel for playing Grand records. Height of reproducer is adjustable.

(Clark-Welch Collection.)
speeds (including 1634 rpm for talking

books) and with a minimum of two
styli diameters. During the early 1900’s
attempts to combine the advantages of
one type of instrument with another
had resulted first in the combination
Graphophone (Fig. 12-6) invented by
Thomas H. Macdonald which by means
of two mandrels, one which would tele-
scope within the other, enabled the
playing of both standard and concert
size cylinders on the same machine.
Some of the later Twentieth Century
Graphophones, such as the Peerless also
played two types of ecylinders, the
standard and the six-inch long cylinders
made for them. (See Fig. 12-7.) How-
ever, it remained for an Englishman to
invent a combination cylinder and dise
machine, which was on the market
for a short time. (See Fig. 12-8.)

But in these years, while there was
much activity in the eylinder field in
England and the United States, else-
where the disc was already in the
ascendancy. In Germany, in 1904 the
Beka Co. announced the first double
discs of the industry, which multiplied
the former advantage of the disc in
handling and storage by two. A seem-
ingly reactionary note in America at
about the same time was the announce-
ment by Rosenfield, a New York manu-
facturer of automatic entertainment de-
vices, of an illustrated song machine for
use in the penny arcades which was
provided with ear tubes for the listen-
ers! On the other hand there was a new
wave of interest in the cultural uses of
the phonograph, both cylinders and
discs. Williams College adopted the use
of the phonograph for language instruc-
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Fig. 12-7. The Columbia_ Peerless Graphophone, similar to that shown, had an
extra long mandrel for playing 6-inch records. (From an early catalog.)

tion in 1905. Cornet technic was taught
by phonograph at an institute in Chi-
cago. It should be noted that the In-
ternational Correspondence Schools had
used the Edison phonograph for lan-
guage courses as early as 1897 and
Rosenthal even before that. The teach-
ing of languages continued later with
the Blue Amberol cylinders; and on
discs, has persisted to the present time.
In America, this is one of the bright
spots in an otherwise lamentable lack
of appreciation of the cultural possibil-
ities of sound recording.

An article appearing in a magazine
mentioned the fact that Edison had in
his personal collection hundreds of
metal sheets (tin-foil records) of the
voices of famous persons who had

visited his laboratories. What became
of them? The trustees of the Brit-
ish Museum once announced that it
would be willing to receive carefully
selected phonographic recordings of dis-
tinguished living men. As far as is
known, no American museum curator
ever raised a hand to see that the price-
less souvenirs of the great collected
by Mr. Edison should be preserved for
posterity. Mr. Edison was an inventor,
for which the world may be thankful,
but he was no historian, and the model
of an earlier invention of great scien-
tific importance was as likely as not to
be robbed for some part that he might
use in a new experiment.

Ironically enough, curators of mu-
seums generally welcomed the capacity
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Fig. 12-8. The D
records. (From an English catalog.)

of the phonograph for preserving the
voices of the living and as a means of
immortalizing historic performances of
great musicians, but the musicians and
music educators generally ignored it.
Undoubtedly this was in part due to
the inadequate tone range and lack of
fidelity of the early machines. It could
not be appreciated, as it is now, that
there was much more truth in the rec-
ords than could then be brought out,
but which one day it would be possible
to reveal to a remarkable extent. In
part this aversion to the phonograph
was perhaps psychological—an uneasy
fear of the direct comparisons between
performances which for the first time
was made possible. Mistakes in timing,

hone, an English product, played both disc and cylinder

or technic are fleeting and lost in the
performance in a crowded hall, but
once indelibly engraved into the wax
are always available for repetition, com-
parison with others and critical analysis
—the same factors which should have
made the phonograph an invaluable
aid to music instruction. Even today,
most music schools and fine arts col-
leges are yet in the experimental stages
of toying with the greatest asset for
implementing the teaching and appre-
ciation of music that has occurred since
the invention of the printing press.
Until the 1940’s, space to any con-
siderable extent has never been devoted
by national magazines or newspapers to
the phonograph, as compared to that
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devoted to such things as photography,
for instance. Largely the fault for this
neglect was in the apathy of the musi-
cians and music critics, who with an
aloof attitude, refused to recognize the
cultural potential of the phonograph,
much as the early painters refused to
admit that there was a place for photog-
raphy. That there was a genuine hobby
interest in phonographs and records, is
illustrated by the fact that phonograph
and talking machine parties were popu-
lar in the late 1890's and early 1900’s,
very like the television parties within
easy recollection.

Nearly all of the publicity of the
early days came from direct advertising,
demonstrations at the fairs, phonograph
concerts, and the talking machine par-
ties. The three major companies com-
peted hotly for the business and one
result was a price war. On December,
1905, Victor announced the following
price reductions:

7" records reduced from 50¢ to 35¢
10" records reduced from $1 to 60¢
12" records reduced from $1.50 to $1

These were for the popular series.
Columbia met the cuts the same day
and Leeds & Catlin reduced the prices
of their Imperial records. Columbia also
now offered double disc records for $1.
The fact that these double discs were
being made ready for the market may
have been the primary reason for the
precipitation of the price war by Victor.
Zonophone, now a Victor affiliate, an-
nounced a temporary price reduction,
“until a policy decision had been
reached,” according to its ads. This was
probably a shrewd tactical maneuver
on the part of Johnson so as to be pre-
pared for any possible reaction from
the Graphophone Co.

Although the Graphophone Co. pos-
sessed the best lawyers, the Victor Co.
began to prove that it had the best
business men. At the close of 1906,
Columbia and the American Grapho-
phone Co. had been in business seven-
teen years and had acquired an earned
surplus of something less than $1,250,000.
Victor had been in business but five

years and had already almost $3,000,000
in its cash and surplus account. Edison
was also doing a tremendous business,
particularly in the rural areas.‘ These
facts naturally whetted the interest of
other entrepeneurs.

The January, 1906 issue of Talking
Machine World carried a full page ad-
vertisement by the Talk-O-Phone Co.
featuring a new mechanical feed phono-
graph. Up to this time all cylinder ma-
chines were mechanical feed instru-
ments; that is, the reproducer or “sound-
box” was carried across the record by
a feed screw. In the disc machines pro-
duced commercially, the reproducer was
carried across the record by the sound
groove of the record. In the ad of this
new mechanical feed disc machine, the
attention of the trade was directed to
“The Fearful Grating Sound” of ma-
chines in which the sound-box was
propelled by the record groove. This
feature of lateral disc record practice
was one of the basic claims of the Ber-
liner patents, so it was quickly averred
by the Victor Co. that the Talk-O-
Phone device was merely a pretext to
avoid the Victor owned patent. Victor
immediately sued this company and on
April 25th was granted a decision. It
was 1909, however, before the litigation
was finally closed and the Talk-O-
Phone and records were withdrawn
from sale. For a considerable time these
records carried the announcement,
“Warning, for Use with Machines
Equipped with Mechanical Feed Only,”
although the records were of the con-
ventional lateral disc type, playable on
any of the standard instruments.

All independent disc manufacturers
in the United States, whether in pos-
session of patents or not, were sure to
be brought into court by either the
Victor Talking Machine Co. or the
American Graphophone Co. The Victor
suits at this time were usually brought
on the basis of alleged infringement of
the Berliner patent 434,543, and the
Graphophone Co. on the basis of the
Jones patent 688,739. A comparative

¢ Edison phonograph and record sales for 1906
were over 6 million dollars.
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analysis of court opinions as to the
validity of these two important key pat-
tents will serve to illustrate the com-
pletely unscientific nature of the system
of judicial review of patents in the
United States, and will be given a bit
later. Although there were several
alleged infringers of the Jones patent
which were put out of business with
the loss of millions of dollars to in-
vestors, the Jones patent was, in 1911,
finally adjudged to have been antici-
pated by the work of others, and there-
fore invalid. This reversal of prior de-
cisions did not serve to reinstate those
who had been forced out of business—
not even to give them a cause for action
against anyone, regardless of how arbi-
trary or capricious the earlier decisions
may have been.

From the viewpoint of the three lead-
ing companies, the patent situation was
not altogether bad, as they were enabled
to keep the field pretty well closed to
independent inventors or opportunistic
interlopers. Quite often, a carefully se-
lected group of opinions culled from the
many court cases would be brought to
the attention of a prospective entre-
preneur by legal counsel of one of the
companies with the result that usually
he could be persuaded to sell out at a
reasonable figure, or would just agree
to drop plans to enter the field to avoid
the almost certain prosecution. Many
cases were begun and consent decrees
obtained on just such a basis, especially
by the Graphophone Co.—all of which
helped to present an even more con-
vineing picture to the next hapless vie-
tim. But this procedure did not apply
to the relationships between the big
three. The court records are filled with
suits and appeals for decisions, but one
looks in vain for evidence that the ver-
dicts had any considerable monetary
effect. The actual amount of money that
changed hands between the three com-
panies in any decade was infinitesimel
and probably would not have paid the
attorneys’ fees of any one of them for
a year! The purpose behind most of
these suits was publicity and ammuni-
tion to use on anyone who might have

the temerity to try to enter the field of
phonograph or record manufacturing.
The almost constant succession of suits
served to notify prospective record or
machine manufacturers that they would
have to be prepared to spend a large
share of their time and money in the
courts if they should persist, regardless
of whether they had patents or not.

The advertising pages of Talking Ma-
chine World for February and March
of 1907 illustrate the truth of this.
The Vietor Talking Machine Co. had
just sued the Duplex Phonograph Co.,
of Kalamazoo, Michigan, then estab-
lished for several years. This company
made, as the name may intimate, a two-
horned monstrosity with a two way
reproducer between (Fig. 12-9), but
they also were making a good record
which was achieving a considerable sale
and was being used on other machines.
By a coincidence, the National Phono-
graph Co. had notified jobbers that they
were no longer to be permitted to carry
other lines of talking machine goods,
calling attention to a long non-enforced
clause in their contract to this effect.
It seems that some of the Edison job-
bers had been carrying the Duplex rec-
ords. But, perhaps a more important
motivation lay in a recent decision of
the Court of Appeals, 2nd District,
which reversed a prior decision by
Judge Hazel in favor of the defendant
in the case of the American Grapho-
phone Co. versus the Universal Talk-
ing Machine Co. and the American
Record Co.

Thus, the Victor cause seemed to need
bolstering, as current publicity was
favoring Edison and the Graphophone
Co. Having no better way to do it,
Victor utilized a full page in the Talk-
ing Machine World, to expound to the
trade the strength of its patent situa-
tion. The ad stressed the importance
of its possession of the basic Berliner
patent 534,543 and summarized its posi-
tion as being in full control of the in-
dustry, as follows:

“l. That the Victor Co. controls the
disc reproducing machine and disc
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Fig. 12-9. The Duplex made in Kalamazoo, Michigan, had twin brass horns cou-

pled to a single reproducer.

record, where the reproducer is
vibrated and propelled by the rec-
ord.

2. That the Victor Co. controls this
method of reproducing sound.

3. That the Vietor Co. controls the
disc records for use on these ma-
chines.”

The ad giving the claims of the Victor
Co. regarding the strength of its patent
gituation continued with the following:

“The U. S. Courts have sustained this
Berliner patent broadly (claims 5 &
35) in following decisions: Victor et
al, vs. American Graphophone Co.,
decision of U. 8. Circuit Court S.D,
New York, filed Sept. 28, 1905.
Vietor et al vs. Leeds & Catlin Co,,
same court, April 26, 1906.

Vietor et al vs. Talk-O-Phone Co.,
same court, April 26, 1906.

Victor et al vs. Leeds & Catlin Co,,

U. S. Circuit Court of Appeals, 2nd
Circuit, Oct. 12, 1906.

Victor et al vs. Talk-O-Phone Co.,
U. S. Circuit Court of Appeals, 2nd
Circuit, Oct. 12, 1906.

“The U. 8. Circuit Court for the
Southern District of New York on
decision by Judge Lacombe filed Jan.
5, 1907, in contempt proceedings has
held these claims of the Berliner pat-
tent include records as well as ma-
chines in the combination, and that a
sale of such disc records for use in
these disc machines was an infringe-
ment of the patent.”

Then came one of the most astounding
lines of the ad, which read:

“The Victor Co. hesitates at anything
like bragging, but - - - the Victor Co.
is on top. We have issued a license
to the Universal Talking Machine Co.
and to the American Graphophone
Co.”
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This put the fat in the fire with a
vengeance and the American Grapho-
phone Co. replied with four full pages
in the next issue of Talking Machine
World.

The first page started off with a fea-
ture headline, as follows:

“WHO'S WHO IN THE TALKING
MACHINE INDUSTRY, WITH A
FEW ILLUSTRATIONS BY U. S.
JUDGES”

To students of dialectic, of patents, or
of advertising, or even of the often
alleged aloof and impersonal nature of
corporations, this controversy should be
of particular interest, so the more rele-
vant comments of the Graphophone
Co.s anonymous spokesman will be
quoted verbatim, as follows:

“Thomas A. Edison was one of the
first persons to recognize that an in-
dustry could be built upon the
basic foundation which the Grapho-
phone afforded, and the so-called
Edison Phonograph IS A LICENSED
GRAPHOPHONE, which would be of
no commercial importance without
the principles first given to the world
with the invention of the Grapho-
phone and which had lawful existence
only when the Graphophone Co., after
prolonged litigation granted the Na-
tional Phonograph Co. the rights to
use its patents.

“Judge Shipman in the U. S. Circuit
Court in New York, in American
Graphophone Co. vs. Leeds, et al,
referring to the earlier work of Mr.
Edison, characterizes most of the de-
scriptions as ‘confusedly vague’ say-
ing: ‘It is confessedly difficult to
know the interpretation which the
writer placed on some of the words
which he uses.’

“But, said Judge Shipman, ‘Bell and
Tainter made an actual, living inven-
tion, and a court is not called upon
to decipher an anticipation in the un-
finished work and surmises of earlier
students of the same subject.’ 87
Fed. 873"

Other court decisions referred to in
this four page spread are as follows:

“Judge Platt in the U. S. Circuit Court,
Conn., in National Phonograph Co.
vs. American Graphophone Co. said;
‘The Graphophonic art may be said
to have fairly begun with the inven-
tion of Bell & Tainter, Letters Patent
No. 341,214, dated May 4, 1886. This
taught the public how to produce
the commercial and transferrable
sound record.’ 135 Fed. 809

“Judge Grosscup in U. S. Court in
Lllinois, in American Graphophone Co.
vs. Amet, said, ‘Bell and Tainter lay
no claim to having conceived the idea
of a mechanism whereby speech or
sound could be recorded and repro-
duced. Much thought and experimen-
tation, before their patents were com-
pleted, were expended upon the gen-
eral conception of such an instrument.
BUT THE FACT REMAINS THAT,
PRIOR TO THEIR GRAPHOPHONE,
THE CONCEPTION OF A PHONO-
GRAPH HAD NEVER BEEN ME-
CHANICALLY WORKED OUT TO
THE EXTENT OF MECHANICAL
PERFECTION. THE GRAPHO-
PHONE, INDEED SEEMS TO HAVE
TAKEN THE PLACE OF ALL PRE-
VIOUS MECHANISMS, AND TO
HAVE ADVANCED BY A VERY
LARGE SPACE, THE ART OF RE-
CORDING AND REPRODUCING
SOUND.’

“And speaking of the Graphophone
and its record, he said, ‘ SUCH COM-
BINATION IS THE MECHANICAL
MEANS WHEREBY THE ART OF
REPRODUCING SOUNDS IS MADE
PRACTICALLY EFFECTIVE.” 74
Fed. 789"

Then, in the advertising text, the
writer claimed for the Graphophone the
first spring motor, as used in the Graph-
ophone “Baby Grand.” He also claimed
the first mechanical duplicating machine
as having been invented by Thomas H.
Macdonald, as used for producing the
first commercially duplicated cylinders.
Other claims were listed as follows:
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“The Graphophone Grand - - - created
a sensation and was widely copied by
Mr. Edison, who finally admitted the
validity of the patent and became
a licensee on payment of substantial
royalty.

“The moulded cylindrical record, in-
vented by Macdonald, and sold in
large quantities more than one year
before a competitor put out its
moulded records on the market. In
the case of National Phonograph Co.
vs. American Graphophone Co. al-
ready referred to before Judge Platt
in Conn., the testimony showed con-
clusively that Edison, notwithstand-
ing the oft-repeated claim that he is
the inventor of the so-called Gold-
Moulded record, had never up to that
date, 1905, succeeded in making a
practical and successful moulded
sound record. By his own testimony
it was proven that the records ex-
tensively advertised as his own are
made by a process which was really
the invention of two of his employees
years after our process, invented by
Macdonald, had been perfected.”

patents, and are absolutely depend-
ent upon them in order to make a
saleable record.

“In American Graphophone Co. vs.
Universal Talking Machine Co. &
American Record Co., U. S. Circuit
Court of Appeals, N. Y, re. #688,739,
(Jones Patent) Wallace, Lacomb and
Townsend said,

““The disc produced by this patented
process RESPONDS TO THE TEST
OF SUCCESS WHERE OTHERS
HAVE FAILED.

‘The patentable novelty of the process
of the patent is not only indicated by
large sales, but also by the unassail-
able evidence of that most sincere
form of flattering recognition: IMITA-
TION AND APPROPRIATION BY
RIVAL MANUFACTURERS.

‘In short, it has so far supplanted all
other methods previously used that
apparently all disc records are now
made by said process, and COM-
PLAINANT'S CHIEF COMPETITOR
(referring to Victor Co.) ADMITS
THAT IT DISCARDED ITS OWN
PATENTED ETCHING PROCESS
(referring to Berliner patent) AND
HAS SUBSTITUTED THEREFORE

Summing up was a list of claims with THE PROCESS OF THE PATENT
specific references to the Victor ad of IN SUIT.”
the prior month, as follows:

“1. The first disc talking machine was
a Graphophone.

2. The first disc talking machine rec-
ord was a Graphophone record.
3. Before Berliner conceived his un-
commercial process of etching
them, disc records had been made

by others.

4. Long before our boastful competi-
tion were ever heard of we had
licensed their predecessor, the Na-
tional Gramophone Co., who ad-
mitted they were using Grapho-
phone patents in order to make
their product commercial, and who
paid us substantial royalties up to
the time of their dissolution.

5. The Victor Co. used our patented
process to manufacture their rec-
ords. They are licensed under our

The advertisement then closed with this
modest statement:

“IF ANY BRAGGING HAS BEEN
INDULGED IN, THE U. S. CIRCUIT
COURT JUDGES HAVE BEEN OUR
MOUTHPIECES, AND WE ONLY
HAVE TO QUOTE FROM A FEW
DECISIONS TO USE THEM TO
SUSTAIN EVERY CLAIM WE

This is, indeed, what any of the big
three could have said. By selecting the
opinions from the right court cases
they were enabled to prove anything
they wished to anybody—except to each
other!

In comparison with the Graphophone
Co.’s reply, the Vietor advertisement
was a model of reserve and accuracy.
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However, the point of the Victor Co.
having issued a license to the Universal
Talking Machine Co. was quite aca-
demic, as it now was a wholly owned
subsidiary. The tables had now been
completely turned since mid-summer
of 1900 when the National Gramo-
phone Corporation was advertising that
it, the Universal Talking Machine Co.,
the American Graphophone Co., and the
Columbia Phonograph Co. “had made
an agreement between themselves for
legal protection and commercial ad-
vantage.” For a different reason, the
issuance of a similar license to its arch
competitor, the American Graphophone
Co., was also academic. From the first,
cross licensing existed among the big
three as a necessity resulting from the
defects of our patent system and had
little financial significance between
them, although it permitted any one of
them to put newcomers out of the game
almost at will. Only in the rare instances
of court orders directing the payments
of usually trivial sums, did the payment
of money between the big three ever
take place. To all intents and pur-
poses, the cumulative results of all
the patent litigation was to enforce the
division of the talking machine world
between the big three and to provide
them with the ammunition to drive
off all others.

The claims made by the Grapho-
phone Co. in its advertisement to have
been the first in every element of
phonographic, or as stated, “grapho-
phonic” progress, have been dealt with
elsewhere sufficiently. Altogether it
comprises a fiction that would do credit
to the writer of a modern “whodunit.”
It is comparable with arctic explorer
Cook’s capsule story on “How I Dis-
covered the North Pole” as recorded
for Victor by him while the world yet
believed him, but which was hastily
withdrawn from circulation by Victor
within a month or two of its issuance
when the fraudulency of his claim had
been exposed by the Danish Geograph-
ical Society.

The court cases cited in the Grapho-
phone advertisement were largely the

product of the diligence and legal acu-
men of Philip Mauro, chief legal coun-
sel and a director of the company for
many years. Many of the honorable
Federal Judges were as putty in his
hands, although the occasionally in-
credible stupidity of opposition counsel
was a {requent contribution. However,
it would seem almost a certainty that
Mauro had nothing to do with the
writing of this four page ad, nor that
he approved it, for it was altogether
too bold and too brassy to have been
the product of his logical and subtle
method. In selling the scientific societies
an old lamp for a new one, in intro-
ducing the Graphophone Grand (Fig.
12-10) he spoke as a scientist, present-
ing his alleged facts in a thoroughly
convincing and logical sequence and
without referring to a single court
decision! He wundoubtedly recognized
that scientists are quite apt to question
our court procedures as often at vari-
ance with the scientific method of ascer-
taining facts. To the scientist, the fact
that a certain decision has been made
in a patent case does not necessarily
prove anything, but that the results
may either hinder or facilitate the ap-
plication of certain discovered princi-
ples to useful commercial applications.
The distaste of the so-called “pure”
scientist for commercial research, or
even commercially sponsored research,
may in part stem from his inherent
distrust of what he knows often to be
the unscientific procedures of our pat-
ent system and law courts.

There is nothing changeable about
the discoveries or devices contrived by
inventors. Whenever there is a ques-
tion about what a certain device will
do, one may again test the procedure
or equipment which the inventor used,
provided the three dimensional evi-
dence yet exists. Thus it would seem
that as close to the scene as the District
Courts of the time were, with the same
body of facts available to each, the
judges of those courts should have
reached quite uniform decisions with
respect to a given patent question. In-
stead, it was exceptional when a series
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Fig. 12-10. The Graphophone Grand designed to play the 5-inch wax cylinder.

of court cases in various jurisdictions
reviewing the same controversial issue
would result in the same decision.

To convince one’s self that by and
large court decisions in patent cases
mean nothing, one needs only to read
the series of decisions rendered by the
Federal judges involving any one of
.the patents of sufficient importance to
be worth fighting over. To illustrate,
a few quotations from a few of the
decisions involving the infamous Jones
patent, which is of especial interest,
are as follows:

July 9, 1904—American Graphophone
Co. vs. Leeds & Catlin, et al.

“A Dbill for the infringement of two
patents, though one is for a process,
and the other for a product, is not
multifarious, where both relate to the
same article and are capable of being
jointly infringed as is alleged in the
bill they are by the defendant.”

Feb. 19, 1906—Victor Talking Machine
Co. vs. American Graphophone Co.
Judge Hazel

“The Jones patent, No. 688,739 for a
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method of producing sound records
for talking machines, is void for an-
ticipation in the prior art.” (Held
anticipated by Adams-Randall pat-
ent of 1899; Gouraud nos. 12,593 &
15206 of 1894, British; Edison no.
382,419 of 1888; Young no. 1,487,
British; Bell & Tainter, no. 341,214
of May 6, 1886 and Berliner, no.
548,623 of 1895.)

Jan. 14, 1907—American Graphophone
Co. vs. Universal Talking Machine Co.
Judge Townsend

“The Jones patent 688,739 for a method
for producing sound records for use
in talking machines of the gramo-
phone type, which consists in cutting
or engraving a record groove of uni-
form depth, by means of the lateral
vibrations of a suitable stylus, upon
a disc of waxlike material, coating
the same with a conducting material,
and then forming a matrix thereon
by electrolysis, from which the du-
plicate records are made by impres-
sion, was not anticipated by anything
in the prior art, and discloses patent-
able invention.”

June 11, 1907—American Graphophone
Co. vs. Leeds & Catlin Co., Judge
Lacombe
“The mere making of duplicate copies
of fully finished, commercial foreign-
made records for talking machines
does not constitute infringement of the
Jones patent no. 688,739, for a process
of producing sound records. - - -
Preparation or threats to infringe a
patent shown by ex parte affidavits
only are not sufficient to warrant
the granting of a preliminary in-
junction.”

June 11, 1907—American Graphophone
Co. vs. International Record Co,,
Judge Lacombe
“Patent sustained and construed by the
Court of Appeals upon voluminous
records and after a long hearing on

Sept. 1908—Judge Hough

“Anything narrower than this I find
it difficult to conceive” (re. Jones
patent 688,739. He held it anticipated
by British patent of Charles Adams-
Randall of nine years priority.)

April 31, 1909—American Graphophone

Co. vs. Leeds & Catlin, Judge Coxe

“The Jones patent 688,739 for a Process
of Making Commercial Sound Records
was not anticipated by the Adams-
Randall British patent no. 9,996 of
1888, and is valid, also held infringed.”

March 27, 1911—Victor Talking Machine

Co. vs. American Graphophone Co.
“ - - - while there is no evidence that
Jones got his ideas from Johnson,
he did not seem to appreciate, and
certainly did not claim, that he had
made any discovery in cutting his
groove into, not out of, the wax-like
tablet.” (The Johnson patent 896,059
patented Aug. 11, 1908, for a laterally
undulating groove of constant depth,
was held not to infringe the Jones
patent 688,739.)

Aug. 4, 1922-Victor Talking Machine

Co. vs. Starr Piano Co.

“We think it reasonable to infer, as
Judge Learned Hand did in the court
below, that this court in the case of
American Graphophone Co. vs. Uni-
versal Talking Machine Co. supra,
sustained the Jones patent over the
Bell & Tainter patent because of the
novelty and usefulness of the combi-
nation of the former, and not because
any single element thereof was pat-
tentable.” (re. the Jones patent. He
held that the Jones patent had been
anticipated in part by the Edison
British patent no. 15,206 of 1891 and
the Bell-Tainter patent no. 341,214
of May 4, 1886. The latter patent, he
said, showed that Bell & Tainter were
familiar with lateral cutting!)

The Alice in Wonderland feeling that

exhaustive briefs. Complainant may one gets in reading these conflicting de-
take order for preliminary injunc- cisions may be lessened somewhat by
tion.” (re. Jones pat. 688,739.) studying the circumstances which had
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permitted Eldridge R. Johnson to se-
cure a belated patent upon precisely
the same claims as had been embodied
in the Jones patent specification, dif-
fering but slightly in terminology.

There are distinct prohibitions against
the issuance of patents on devices or
processes which have been kept secret,
not patented and which have been
commercially used over a period of
time. Such use had been admitted in
court by Johnson.

However, it was claimed by Johnson
that the concept covered by the Jones
patent had been a part of a patent
application which he had filed Aug. 16,
1898, and which after the issuance of
the Jones patent had been divided and
refiled Nov. 12, 1904. A similar case
involving patent office delays and such
alleged public use with but little evi-
dence had provided the basis upon
which Edison had been deprived of use
of the celluloid cylinder a few years
earlier. Yet by the questionable pro-
cedure of granting Johnson a patent
upon a process he admitted in court he
had invented before 1900 and had used
during all of the succeeding years, the
Victor Co. was given an extension of
its monopoly for another period of
seventeen years!

During the course of the 1911 trial
of Victor Talking Machine Co. vs.
American Graphophone Co., Johnson
made this admission of the process on
which he belatedly received a patent.
By the 1911 decision the Johnson 1908
patent displaced the Jones patent as
the keystone of the lateral disc industry
patent structure. This is well illustrated
by the closing statement of the Judge
of the 2nd Circuit Court of Appeals
in the case on Jan. 23, 1912 as follows:

“It now appears that complainant - - -
had made agreement with defendants
waiving all past damages and profits
and granting a license for the future.
Everything is settled, except the de-
mand for injunction relief, ete. - - -
decree is affirmed without costs, and
without passing upon the validity of
the patent.”

The status quo was maintained be-
tween the two companies until 1922 in
the case of the Victor Co. vs. Starr
Piano Co. By 1912 many of the more
aggressive personalities of the Grapho-
phone Co. were gone, which perhaps
may account for the long truce. The
Graphophone Co. was not actually a
party to the case, but interesting is
what Justice Augustus N. Hand had to
say about the Jones patent as well as
the Johnson reverbalization of it which
was in question. With respect to the
Johnson patent he said that the keep-
ing of a process secret for years by the
inventor constituted abandonment under
the patent laws and declared the John-
son patent 896,059 void for lack of in-
vention and abandonment. In referring
to the Jones patent, Judge Hand said
that it had been anticipated by the
Edison owned Gouraud British patent
no. 15,206 of 1891 and the Bell-Tainter
patent no. 341,214 of 1886, as had his
namesake Judge Learned Hand had
found in the case of American Grapho-
phone Co. vs. Universal Talking Ma-
chine Co. years before. Judge Augustus
Hand went one step further than his
illustrious predecessor in stating that
the Bell-Tainter patent no. 341,214
showed that Bell and Tainter were
familiar with lateral recording. A close
study of this patent and its specifica-
tion fails to reveal any basis for this
supposition.

As the foregoing shows, there was
but slight consistency in the widely
variable decisions of these most im-
portant patent cases involving the
rights of many inventors and upon
which material success or failure de-
pended. A statement made by the pre-
mier of Iran during the Anglo-American
oil erisis with respect to the world
powers seems applicable to the court
and patent situation. He said,

“They handcuff the weak and hasten
to the assistance of the strong.”

The one man, to whom more patents
were issued than any other, was well
qualified to comment on the workings
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of our patent system. This, of course,
was Thomas A. Edison.

He said:

“In England, when a case is finally
decided it is settled for the entire
country, while here it is not so. Here
a patent having been once sustained,
say, in Boston, may have to be liti-
gated all over again in New York,
and again in Philadelphia, and so on
for all the Federal circuits. Further-
more, it seems to me that scientific
disputes should be decided by some
court containing at least one or two
scientific men—men capable of com-
prehending the significance of an in-~
vention and the difficulties of its ac~
complishment,—if justice is ever to
be given an inventor. And I think
also, that this court should have the
power to summon before it and ex-
amine any recognized expert in the
special art, who might be able to
testify to facts for or against the
patent, instead of trying to gather the
truth from the tedious essays of hired
experts, whose depositions are really
nothing but sworn arguments. The
real gist of patent suits is generally
very simple, and I have no doubt that
any judge of fair intelligence, assisted
by one or more scientific advisors,
could in a couple of days at the most
examine all the necessary witnesses;
hear all the necessary arguments, and
actually decide an ordinary patent
suit in a way that would more nearly
be just, than can now be done at an
expenditure of a hundred times as
much money and months and years
of preparation. And I have no doubt
that the time taken by the court
would be enormously less, because
if a judge attempts to read the bulky
records, and briefs, that work alone
would require several days.

“Acting as judges, inventors would not
be very apt to correctly decide a com-
plicated law point; and on the other
hand, it is hard to see how a lawyer
can decide a complicated scientific
point rightly. Some inventors com-

plain of our Patent Office, but my
own experience with the Patent Office
is that the examiners are fair-
minded and intelligent, .and when
they refuse a patent they are gener-
ally right; but I think the whole
trouble lies with the system in vogue
in the Federal Courts for trying
patent cases, and in the fact, which
cannot be disputed, that the Federal
judges, with but few exceptions, do
not understand complicated scientific
questions. To secure uniformity in the
several Federal circuits and correct
errors, it has been proposed to estab-
list a central court of patent appeals
in Washington. This I believe in; but
this court should also contain at least
two scientific men, who would not be
blind to the sophistry of paid experts.
Men whose inventions would have
created wealth of millions have been
ruined and prevented from making
any money whereby they could con-
tinue their careers as creators of
wealth for the general good, just be-
cause the experts befuddled the judge
by their misleading statements.”

Elsewhere has been mentioned the
Edison carbon button telephone trans-
mitter which although it had made the
Bell telephone a commercial practical-
ity, was not conceded by the courts to
have been prior in conception to the
inoperable Berliner carbon transmitter
until 1902, or twenty-five years after
the application for a patent had been
filed by Edison. Edison’s fundamental
incandescent lamp patent was not com-
pletely adjudicated until 1892, or more
than twelve years after the date of
issuance. Then, the very next year, it
was back in the courts because of an
alleged anticipation by one Henry
Goebel, whose claims had presumably
been thrashed out and disposed of years
previously. Edison may have been in~-
clined to tread a bit lightly on the toes
of the patent examiners, in view of the
failure of the Patent Office with respect
to his important application of 1878,
and the suspicious delay in issuance of
a patent to Berliner upon an inoperative
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device, as well as a few other things of
this nature. Perhaps he felt that he
should be cautious in view of the fact
that he still had to do business with
them! Indicative that he may have re-
pressed his feelings somewhat was a
story in the Talking Machine World for
August of 1907, in which he was quoted
as advising young inventors to keep
their inventions secret and to manu-
facture without benefit of patents, in
order to secure a return upon their
efforts. However, it is noticeable that
he did not follow his own advice, there-
after!

The complex patent situation and the
necessity of continually fighting innum-
erable and costly suits in defense of
his rights while at the same time carry-
ing on the task of development and
commercialization of his inventions in
several divergent fields at once is per-
haps in itself sufficient explanation of
Edison’s delayed entrance into the disc
field. The conflicting decisions with re-
spect to the Jones patent and certain
others were probably potent influences
which resulted in Edison’s decision to
build a machine which in no way could
be construed as infringing upon any
of the numerous patents on sound re-
cording and reproducing instruments
which were yet in effect.

By a continuing of this reasoning, the
structuring of the patent issuing and
reviewing system was in reality re-
sponsible for the necessity which Edison
faced of having to design an exclusive
system and which, consecutively, re-
sulted in the situation in which he
would have no truck with the granting
of licenses to others and which deprived

many of the greater artists and poster~
ity of the values which might have ob-
tained from having their voices re-
corded by the best possible means. This
will be analyzed in a later chapter.

To sum up the commercial conflicts
between the cylinders and the discs,
the following are the more important
factors:

1. The cylinder method was com-
mercialized first because of its
basic simplicity.

2. The Edison patent application of
1878 covering important improve-
ments to the phonograph, includ-
ing a disc machine, was not acted
upon by the U. S. Patent Office.

3. Bell & Tainter chose to adopt
the Edison hill-and-dale cylinder
method, rather than the disc.

4. The ease of duplicating discs by
molding or pressing, as compared
to cylinders gave the discs an ad-
vantage to offset the earlier start
of the cylinders.

5. The control over the record market
inherent in the fact that discs
could not be made everywhere.

6. The convenience in handling and
storage of discs.

7. Edison’s belief in the essential
superiority of the cylinder with its
uniform surface speed beneath the
stylus.

Although musical cylinders were sold
by Thomas A. Edison, Inc. until it re-
tired from the field in 1929, the ultimate
doom of the eylinder had been sounded
with the announcement of the Edison
Diamond Disc Phonograph in 1912.







CHAPTER 13

INTERNAL HORN TALKING
MACHINES AND THE PHONOGRAPH

Durine the first decade of the century
a considerable number of inventors and
entrepreneurs attempted to get into the
burgeoning talking machine industry.
One of the most persistent of these had
begun even before the turn of the
century. This was Loring L. Leeds who
first had engaged in the manufacture of
cylinder records. Decrees were handed
down by the courts that he was guilty
of infringing patents owned by the
American Graphophone Co. as early as
1896, and again in 1898. Thus prevented
from continuing profitably in the cyl-
inder business, Leeds, together with
Catlin, turned to the manufacture of
dise records. However, in 1904, a decree
was found against the new firm of
Leeds & Catlin in another suit brought
by the Graphophone Co. Undaunted,
Leeds & Catlin in advertisements in the
Talking Machine World in 1906 an-
nounced a new talking machine. The
year following in another suit instituted
by the Graphophone Co. on the basis
of both talking machine and disc rec-
ord patents, Leeds & Catlin received
another adverse decision.

In 1908, Victor also sued Leeds &
Catlin and as a consequence of an
ordered accounting and the costs of liti-
gation, the company was forced into
bankruptcy in the following year. At
the close, Edward F. Leeds was presi-
dent and Henry Leeds treasurer. This
was the longest continuous assault upon
the patent citadels of the big three by
any one group in the United States.

Meanwhile other prominent entre-
preneurs sought to invade the upward
zooming disc market, among them
Hawthorne & Sheble, American Record
Co., Talk-O-Phone, Duplex and the In-
ternational Record Co.—all names to be
found on early discs. Each of these was
set upon by the attorneys of one or
the other of the two leading disc com-
panies, and kept in the courts until they
either acceded to a consent decision and
an accounting because of the costs of
litigation, or until some judge would
render the eventual decision compelling
the same result. Even if the parent
companies had not a superior patent
position, the fact remains that in the
long run only companies with a finan-
cial position strong enough to afford
unlimited expenditures would have the
final decisions in their favor. Because
the American Graphophone Co. had
been organized by men familiar with
law and several of its officers were
lawyers of exceptional ability, this com-
pany held a decisive edge in any court
contest.

Under these circumstances, it is
amazing indeed that one or two manu-
facturers were able to wheel up trojan
horses and get within the citadel. One
of these was the Sonora Chime Co. of
New York City, which announced in
the latter part of 1907 its intention of
producing a talking machine. The Vie-
tor Co. responded with an immediate
suit, on the basis of infringement of
the Berliner patent 534,543. The defense

1m
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of the Sonora attorneys was that this
Berliner patent was no longer in effect,
as it was dependent on the Suess
Canadian patent 41,901, which had ex-
pired. Suess had been an assistant to
Emile Berliner at the time of the orig-
inal Washington research and had as-
signed this and other patents to Ber-
liner, which were subsequently trans-
ferred to the Victor Talking Machine
Co. Although the methods developed by
Berliner were acknowledged to be de-
pendent on the collateral Suess im-
provements, the court found that the
Berliner patent in question had not
expired with the Suess patent and was
still valid for its life, which had about
a year to go. This was in the Circuit
Court of the Southern District of New
York, which, although affirming the
validity of the patent, refused an in-
junction to the plaintiff. So the Sonora
Chime Co. was reorganized as the
Sonora Phonograph Co., a name to be-
come familiar to the public for many
years. The origin of the company is self
explanatory of its still remembered
trademark “Clear as a Bell.”

-As originally the word “phonograph”
had a connotation of the hill-and-dale
method, there was considerable specu-
lation as to whether the new machine
and records would use this process,
in view of the name chosen for the
company. As a matter of fact, a few
hill-and-dale records were produced
with the Sonora label and the machines
were designed to play either type of
discs, being equipped with a universal
tone arm, which permitted the sound-
box to be turned to the front for play-
ing the vertical cut records. Two cir-
cumstances of possible significance may
be observed; first, the Sonora sapphire
ball disc record was without patent
information, such as was usually found
on labels; second, the fact that neither
major disc company continued to at-
tack after 1911 suggests that perhaps
an agreement was eventually reached
to let the newcomer in provided it
would desist from the manufacture of
records. At any rate, no records bearing
a Sonora label were again issued until

sometime in the 1940’s, even though the
company became a major producer of
machines during the latter part of the
acoustic period.

It was not until about the year 1908
that the place of the phonograph in
the home really began to seem assured.
The early phonograph had made an
obtrusive appearance as a sort of visi-
tor, who was not expected to stay. Yet
the coming of the phonograph was a
definite influence in the transformation
of the nineteenth century formal parlor
into a room where visitors and friends
might be entertained, instead of a place
reserved for state occasions only, such
as the visit of the minister, weddings
and funerals. The way had been paved
however, by the melodion and the
music box which with their dulcet tones
seemed to fit the sombre formality of
the parlor of the period. It can be ap-
preciated today that the designers of
the early phonographs and grapho-
phones had little conception of a suit-
able enclosure for their machines to
promote acceptance in this fashion. It
is well enough to excuse Edison and
Macdonald on the grounds that they
were inventors and not furniture de-
signers, but we must also concede that
the designers of the many beautiful
melodions and music boxes of the time
were also inventors. It is only to our
nostalgic senses that the early phono-
graphs with ear tubes, or the later ones
with horns, seem to be appropriately
Victorian!

Our modern proponents of a strictly
“functional design” should somehow be
forced to contemplate for long periods
in their own living rooms one of the
early phonographs, with a long horn
suspended from the ceiling! The first
successful invasion of the Victorian
home by what we would now term a
“functional” machine had been made
by Elias Howe and Singer with their
sewing machines. The re-design of the
phonograph and the graphophone for
the home market had been accomplished
by the mistaken course of patterning
the example of the sewing machine,
rather than by following the lead of
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some of the music boxes, which had
been designed more appropriately for
the parlor. This is rather easily ex-
plained however, in the case of the
graphophone, for these were made in
the old Howe sewing machine factory
in Bridgeport and the earlier business
machines used the same foot treadle
mechanism and tables. Many of the
same cabinet makers and finishers con-
tinued on when the factory had been
taken over by the Graphophone Co.
and so it is quite obvious as to how the
home graphophones came to be made of
similar materials and finishes—even to
the removable wooden covers!

Why Edison also chose to follow vir-
tually the same procedure for the Edi-
son home phonograph as to materials
and finishes, as well as design, is not
so easily explained. It may be that the
removable, rounded top, attachable to
the base by various latching devices,
with a carrying handle at the top, was
the simplest solution at the time. The
early- phonographs were for the most
part also recording machines, and this
feature, as in home recording disc or
tape machines of today, implies design
for portability. Then, as now, the port-
able instrument of whatever type never
seems to appear “at home” in the living
room.

The initial awkwardness of the cyl-
inder machine in the home environment
was not as obvious as later—it was the
advent of the altogether too obtrusive
horn which prejudiced the bid of the
phonograph for acceptance as a perma-
nent fixture in the domestic scene. De-
spite this, the advantages of the horn
over the ear tubes as a means of en-
tertainment became so apparent that
the more avid phonograph devotees
soon were demanding bigger and better
horns. Several concerns sprang up to
fill the demand for special horns, horn
cranes, cabinets for records and other
accessories. Hawthorne & Sheble had
been one of the pioneers in the manu-
facture and sale of these items. Among
other makers of patented types of horns
was the Searchlight Horn Co. Horns
were made of wood, brass, aluminum

and even glass. Although the Edison
Gem, one of the cheapest phonographs
came equipped with a short horn, most
models were sold without horns until
November, 1907, when the National
Phonograph Co. announced its first
complete outfit of phonograph, large
horn and stand at one price.

Contrasting with this practice in the
cylinder business, Victor from its
founding in 1901 had sold its talking
machines as a complete unit, although
special horns were supplied by others
to fit the Victor models. More impor-
tantly, the Victor machines from the
beginning were designed to be placed
somewhere in the home and left there.
They were not equipped for the making
of records so there was little need of
providing for portability. Viector also
exhibited remarkable restraint in not
plastering florid decalcomania scrolls
across the front of its machines as had
their competitors who had emblazoned
“Edison Home Phonograph” and “Co-
lumbia Graphophone Grand” in large
letters on these respective instruments.

Victor used an inconspicuous etched
brass or aluminum plate, instead. The
earlier method also seems to have
emulated the example of the sewing
machine manufacturers, who likewise
had made the most of their advertising
opportunities in the home. But the
cylinder manufacturers had gone them
one better! Not satisfied with the bill-
board effect of the decalcomanias, each
cylinder opened with the announcement
of the title of the selection and artist,
followed by the statement that this was
an “Edison Record,” or “Columbia
Record, made by the Columbia Phono-
graph Co., New York, London and
Paris.”

Indicative of the influence of prece-
dent, the title and artists of the earlier
Victor Discs were also announced, even
though this information was printed in
full upon the labels—which was not
true of the cylinders of the same time,
which had the titles printed on a
separate slip of paper very easily mis~
placed. Even after the name of the se-
lection was later pressed into the
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thicker edge of the cylinders, there was
seldom room for inclusion of full in-
formation, often omitting the name of
the artist, which may account for the
fact that the vocal announcements were
not discontinued for several years after
the introduction of the molded cylin-
ders.

The shape of horns progressed from
the earliest ones of conical form, first
in adding a flaring bell at the outer
end, often of brass, and then finally to
the securing of a constantly expanding
cross section from the reproducer end
to a broad flare at the orifice. It was
soon found more economical to build
up horns of this shape by making the
larger part of pieces cut out of sheet
metal, brazed or soldered together, thus
being polygonal in cross section. This
led to the rounding of the outer end of
the segments and ultimately developed
into the familiar “morning glory” horn.
In the final stages of development these
morning glory horns were guilded, or
hand painted with gay colors with
flowers in the petals. Actually, fanci-
fully decorating the already too con-
spicuous horn served only to further
point up its essential discordance with
the home environment.

Fig. 13-1. The Victrola IV, first Victor
machine featuring an enclosed horn.
(Courtesy of RCA Victor.)

Quite possibly it was the Hymno-
phone, a German built disc machine of-
fered for sale in this country in 1905,
which gave the alert Eldridge R. John-
son the idea of the completely internal

horn machine (Fig. 13-1) which he
christened the “Vietrola.” The Hymno-
phone had the horn cleverly brought
down in back of the machine and under
the turntable and motor so that only
the bell of the horn protruded in front.
It may be that Johnson was also stimu-
lated by the cabinets which were being
sold by other manufacturers for the
storage of records for both cylinder and
disc type machines and which served
also as a table for the machine. By
1906, the sales of these cabinets and
other accessories were reaching large
proportions. As the selling price of the
Victor machines at that time ranged
from $22 to $100, with the average sale
about $50, it must have been quite ob-

_vious that a lot of the important busi-~

ness being created by Victor adver-
tising was going elsewhere. It may be
also that the marketing in the United
States by Victor of the British Auxeto-
phone, a compressed air amplified talk-
ing machine which came enclosed in a
massive cabinet at the modest price of
$500, may also have suggested the build-
ing of standard type machines with the
horn enclosed.

In 1906, Victor announced the Vic-
trola, with internal horn and record
storage space, meeting with immediate
public acceptance. The chief mechan-
ical obstacle to the building of an in-
ternal horn disc machine had already
been solved by Johnson in his invention
of the ball bearing, swivel-pointed tone
arm, with a goose neck joint for turn-
ing back the reproducer to facilitate the
changing of needles. This had already
been used on the open horn machines.
It was only necessary that the back end
of the tone arm be turned down in-
stead of up. However, the successful de-
signing of a horn to fit in the limited
cabinet space was not so easily dealt
with and caused acoustical difficulties
never completely solved to the end of
the acoustic period. Johnson mounted
the re-designed tone arm on a cast iron
section of horn at the bend, with the
remaining part of the horn made of
wood. The bell, or outermost part of
the flare characteristic of the better
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Fig. 13-2. Victor VI, last of the outside
horn models produced in 1906. The
machine came in oak or mahogany.

Victor external horns had to be sacri-
ficed and as a consequence the tone
reproduction was adversely affected. Ac-
tually, as it is still possible to demon-
strate, the open horn Victor Model VI
of 1906 (Fig. 13-2) or any of the larger
open horn machines made by Victor
were better reproducing instruments
than any of the internal horn Victrolas
made right up to the period of electrical
recording. In further evidence of this
point, it should be observed that the
Victor school machine utilized an open
horn right up to 1925, in service where
articulation, tone range, volume and
quality were the decisive factors, rather
than style trends or conformity to the
home environment. (See Fig. 13-3.)

In England, long after the inception
of electrical methods, custom built
open horn gramophones were made by
two or more prominent makers for the
use of record connoisseurs. But in 1906
in the United States, the concept of the
Vietrola as a piece of furniture had
caught on—tone quality became sec-
ondary. Others tried to get into the act,

such as Schroeder Hornless Phonograph
Manufacturing Co., which advertised in
the Talking Machine World in 1907.
Probably Victor lost no time in inform-
ing its officers of the futility of so do-
ing!

Fig. 13-3. The Victrola XXV was com-
monly called the Victor School Machine.
This model did much to spark great in-
terest in the talking machine. (From an
early Victor brochure.)

A prominent factor in the unques-
tioned acceptance of the Victrola was
the preference shown for them by the
music dealers. The average unit sale
was at a higher figure and by making
the open horn machines seem obsolete,
favorable trade-ins could be arranged.
Many of the persons who bought the
new Victrolas never had heard one of
the better open horn Vietor machines
and thus had no criterion for evaluat-
ing the comparative reproducing qual-
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ities of the two types of instruments.
Stylistically and financially, the Vie-
trola was a tremendous success; tech-
nically, it represented retrogression
rather than progress. Nevertheless, by
the end of 1906 Victor had an earned
surplus of six million dollars, while
Columbia had not quite two and a half
million.

This same year of 1906, Giulemino
Marconi, the famous inventor of wire-
less telegraphy, paid a visit to the
American Graphophone Co. plant at
Bridgeport. Shortly after, it was an-
nounced that Marconi had been re-
tained as consulting physicist. Upon his
departure for England he stated that he
intended to make a thorough study of
sound recording and reproducing tech-
nics. At the time it must be conceded
that the Graphophone Co.—Columbia
Phonograph Co. alliance was in need
of expert help. Victor was running
away with the the disc business, and
the introduction of the Victrola had
brought sales of Columbia Grapho-
phones almost to a standstill. Despite
the introduction of the long mandrel,
loid volume Twentieth Century Graph-
ophone cylinder machine, Edison was
now capturing the lion’s share of the
cylinder business. Marconi must have
done a phenomenally quick job of re-
search—or else he had the idea in mind
before approaching the Graphophone
Co., for the first announcement of the
new Columbia Marconi Velvet-Tone
records were made in July of 1906.
These were thin, flexible laminated rec-
ords, with a paper core and a plastic
surface which were surprisingly similar
in appearance and texture to those of
the black plastic records of today. These
new records were pressed by the
Graphophone Co. from the standard
stampers at a slight advance in price,
a policy comparable to the special edi-
tions of 78 rpm records made available
by Victor in red Vinylite some years
ago. While available the Marconi
Velvet-Tone records were manufac-
tured in both single and double faced
records, carrying the same catalog num-
bers as the regular editions.

Probably it was the influence of
Marconi’s method that resulted in the
laminated process later used for the
standard Columbia dises, which had an
inflexible core of coarser materials be-
tween two layers of paper, which was
coated with a surface of finer shellac
and other ingredients. In later years the
name “Velvet-Tone” was used by
Columbia and successor companies for
records made for the so-called ten cent
store trade.

Columbia also became more and more
concerned with the astounding success
of the Victor red seal series of celebrity
recordings, which had caught both
Columbia and Edison with little to offer
in competition. Eldridge R. Johnson and
his director of repertoire, Calvin Childs,
had from the first instituted a firm
policy of signing the greater artists on
exclusive, long term contracts, wherever
possible. Even as early as 1907, Colum-
bia found it difficult to find available
operatic singing stars to even make a
respectable showing against Vietor’s all
star aggregation. For Victor’s exclusive
list included in addition to the great
Caruso, his baritone friend Antonio
Scotti; sopranos Marcella Sembrich,
Nellie Melba and Johanna Gadski;
contraltos Louise Homer and Ernestine
Schumann-Heink; the two leading
bassos Pol Plancon and Marcel Journet,
as well as many others of the other
names from now fabulous casts. More-
over, by placing what was then a colos-
sal advertising budget behind the ex-
ploitation of these well-known names,
Victor further inflated their reputations
and its own. In a desperate attempt to
compete, Columbia signed the famous
Wagnerian soprano Lillian Nordica on
an exclusive contract. Nordica was by
this time considerably past her prime,
but so also were several of the artists
of the Victor Co. However, the records
of Nordica were also poorly recorded
and although thousands were ultimately
sold, the net result was not to increase
the public estimate of the Graphophone
Co.’s products, or its capacity for choos-
ing talent. Perhaps nothing could have
served to stem the Victor tide. The
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high-water mark had been set by the
initial stroke in securing Caruso, who
was the greatest salesman Victor ever
had and well worth the millions it was
to pay him. Caruso records were ex-
ported all over the world by way of
masters delivered to the several affili-
ated European companies and of course
are being sold in large quantities yet
today.

The desperation of Columbia in meet-
ing this competition was fully revealed
in its method of handling a fortuitous
opportunity to introduce records by
Allesandro Bonei, an Italian tenor who
was brought to New York in 1807 by
the Manhattan Opera Co. impresario,
Oscar Hammerstein, to offset Caruso at
the Metropolitan. Thinking to exploit
this break to the limit, Columbia an-
nounced at one fell swoop a gigantic
list of no less than forty-six titles by
Bonei, including three fourteen-inch
dises! Very few men experienced in the
industry then or since, would consider
it sound judgment to issue so many
records at one time of an artist whose
appeal to the public was untested. These
records had been recorded in Europe
by the Societe de Fonotipia. Bonci also
later made records at the Graphophone
studio, but the quality of these record-
ings was inferior both artistically and
tonally to those produced in Europe.
This contrasts decidedly with Victor's
procedure with respect to Nellie Melba,
who had recorded first in Europe for the
Gramophone & Typewriter, Ltd. Victor
first issued pressings made from im-
ported masters, providing them with a
special mauve label bearing the caption
“Victor Melba Record.” These records
were also put in a special container with
a glassine window the size of the label
on one side, so that as the record was
withdrawn a picture of the famous diva
appeared in the opening. The price of
the Melba records were five dollars
each, as was also a similar series of
Tamagno records. However, as soon as
Victor could arrange to secure Mme.
Melba's signature to an exclusive con-
tract, work was begun on re-recording
most of the titles previously imported

and with considerable technical im-
provement in the recording. Then to
withdraw from circulation the earlier
records, Victor offered a special trade-
in offer of new Melba records for the
old—the new, better Melba records
were priced at three dollars, but minus
the special packaging. The Victor men
were shrewd students of sales psychol-
ogy!

Victor also had another thorn in the
side of the Graphophone Co. The new
Zonophone open horn talking machines
and records made by the Universal
Talking Machine Co., now a subsidiary
of Victor, were selling well and at
prices intentionally competitive to
Columbia’s disc line. The Zonophone
machines now embodied the Johnson
tapered tone arm, were superior in re-
production to the Columbia machines
and lower in price than the Victor's.
Zonophone issued the first records in
America by the great Tetrazzini in
January, 1908. These had been recorded
in Europe by the International Zono-
phone Co. and were nine-inch discs.
Tetrazzini had also been recorded in
Europe by the Gramophone & Type-
writer, Ltd. and in March, Victor issued
some of these in twelve-inch discs and
immediately announced the acquisition
of this artist on an exclusive basis.
Shortly after Tetrazzini came to the
United States, these records pressed
from English masters were replaced by
domestically recorded discs, following
the now familiar pattern.

Meanwhile, Columbia’s bid of Bonei
to balance off Caruso had been to no
avail. To American ears, Caruso was
the only, the ideal type of Italian tenor.
No erudite discussion of Bonci’s alleged
superior mastery of the art of bel canto
would serve to equate him in the eyes
(or ears) of the American opera lovers
with Caruso. Nor did the announcement
this year by Columbia that it was of-
fering the choicest of the Fonotipia and
Odeon recordings by famous European
artists to the American public serve to
meet the power of the Victor line-up.
It may have been true that many of
the Odeon and Fonotipia artists were
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equal in fame to others on the Victor
roster—in Europe, but not in America.
The initial market for operatic record-
ings in America had been largely cre-
ated by Victor advertising based on a
canny appreciation of the prestige of
Caruso and the association values of
the Metropolitan Opera Co. and its
highly publicized casts. Victor easily
met the challenge of the Columbia-
Fonotipia series by instituting as a
regular feature of its catalog selected
records by “Famous European Artists,”
which were pressed from masters sup-
plied by its European affiliates.

Neither Marconi’s magic nor his
name seemed to assist in balancing the
scales for the Graphophone Co. in its
effort to catch up technically with Vic-
tor. The flexible, unbreakable Marconi
Velvet-Tone record was a forward look-
ing development which failed perhaps
because of the lack of a permanent
stylus, or perhaps because a special
playing non-permanent needle was re-
quired. The standard Columbia double
disc records were introduced this year,
also laminated, but considerably heavier,
inflexible and surfaced with shellac.
Difficulty was experienced for years in
that the fiber bonding materials would
rise up in the pressing, causing undue
surface noise. The Columbia recording
experts devoted much effort to record
the difficult bass registers and the
resonance of the recording studio, often
at the expense of the more important
higher registers and overtones. But the
chief technical nemesis of the Grapho-
phone was Johnson'’s tapered tone arm,
which had made the Victrola acceptable
whereas the Grafonola without it be-
came audibly inferior. The results of
all of these competitive factors may be
read in the fact that Victor had been
able to pay its stockholders dividends
totalling $750,000 in the first ten years
and had total assets of $8,000,000, more
than double the assets of the Grapho-
phone Co.

On the cylinder front, the picture was
also shifting. The Indestructible Record
Co., having secured the Lambert and
other celluloid record patents, in 1907

had acquired a large factory in Albany,
N.Y., and opened a recording laboratory
in Brooklyn. This company was amply
financed and its production was con-
fined to the manufacture of high qual-
ity popular cylinders at low prices.
From the viewpoint of the cylinder ma-
chine manufacturers, this operation was
completely parasitical. After the re-
organization of the cylinder industry
following the Lippincott debacle, the
emphasis became placed on developing
the home phonograph market. With the
perfection of molding methods the ca-
pacity to control the market for records
had been placed back in the hands of
the parent companies. Then there had
developed a competition between the
two to see who could put out the most
machines to assist in securing the
greater share of the record business.
Consequently both the National Phono-
graph Co. and the American Grapho-
phone Co. had come to expect the
greater profit to come from the sales
of records rather than machines. Thus,
when Indestructible began flooding the
market with high quality, unbreakable
records, even the normally imperturb-
able Edison began to sit up and take
notice, especially as the Indestructible
Co. was furnishing a new, heavier re-
producer enabling the production of
more volume with the new records
with existing types of machines.

It would seem that the announce-
ment of the first four-minute wax Am-
berol records in September, 1908, was
Edison’s answer to the Indestructible
challenge. However, these new cylin-
ders, with double the playing time of
the old, were molded of the same
fragile, metallic soap compound as the
standard two-minute cylinders. It also
became necessary to supply adapter kits
for the existing Edison phonographs in
order to create a market. These kits
contained a gear reducer, reproducer,
and a set of ten specially-recorded
demonstration records selling as a unit
from five dollars to eight-fifty, depend-
ing on the model to be equipped. Obvi-
ously, there was no money made on
these kits; but by the end of a year,
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thousands of the older Edison phono-
graphs were equipped to play the new
(200 grooves per inch) longer playing
records. This did not prove to be an
ideal answer in every respect, how-
ever. When the records were fresh and
new, the recorded quality and repro-
duction from the new cylinders of
longer playing time were excellent, but
they were fragile and easily damaged.
As with the standard wax cylinders,
accidentally dropping the sapphire re-
producing point upon the record would
make a hole, producing an annoying
click in successive playings, even affect-
ing several adjacent turns. The finer
grooves were also more subject to wear
and to cutting due to the lack of what
would now be called tracking compli-
ance due to the mass of the moving
parts of the stylus-diaphragm assembly.
These considerations led to frequent
break-down of the side walls and re-
peating.

Despite these technical difficulties, the
National Phonograph Co. pushed ahead.
The Edison Grand Opera Series initiated
in 1906 in the standard two-minute
records with a ‘B’ prefix to the catalog
number, had the titles embossed in
light blue in the edge of the cylinder
and with deluxe cartons were sold for
seventy-five cents each. This series was
extended into the new four-minute
Amberol records, similarly packaged,
with prices up to two dollars. Within
the next year or so many fine operatic
selections were recorded by first rank
singers, such as the sopranos Blanche
Arral and Bessie Abbot, and tenors
Leo Slezak and Riccardo Martin. The
difficulty was that the records were not
durable enough for the cost involved;
consequently, these records did not re-
ceive wide circulation.

To further plague Edison, in 1908
another manufacturer of cylinders had
also entered the competition. This was
the Cleveland Record Co. which was
incorporated with a capital of three
hundred thousand dollars with the ob-
ject of supplying principally the mail
order market, which had been devel-
oped by Babson and other distributors

to large proportions. Probably the last
company to enter the field of cylinder
machine manufacture was the United
Talking Machine Co., which announced
the Echo-Phone. However, also in
December, 1908, Regina, the music box
manufacturer announced the Regina
Hexaphone, an automatic coin machine
phonograph offering a choice of six
cylinders. The year of 1909 was an
eventful one in the history of the
phonograph. Columbia this year gave
up the production of cylinder machines
and records. It then made a deal with
the Indestructible Record Co. to mar-
ket their records under the Colum-
bia label. By this move Columbia be-
came enabled to put out four-minute
cylinder records to compete with those
of Edison, although never producing
a machine upon which they were to be
played. To curtail the expected effects
of this and the other new competition
mentioned, the National Phonograph
Co. in July had notified all dealers and
jobbers that henceforth they were not
to be permitted to carry other makes of
cylinder records or machines, in accord-
ance with the clause in their contracts
to the effect, which had never been
rigorously enforced. To emphasize that
it meant business, National sued another
company engaging in the manufacture
of cylinder records, Donnelly and Fahey,
on the basis of the Edison owned Ayles-
worth patent for duplicating records.
However, for reasons which are de-
scribed in proper context, the battle
of the cylinders versus the discs was
being lost in Europe and the National
Phonograph Co. announced that it was
closing its European branches and
would confine all future recording ac-
tivities to the United States.

The switch from the cylinders to the
dises in the United States became evi-
dent this year in more ways than one.
The Multiphone Co., manufacturers of
the coin machines offering a choice of
twenty-four cylinders went into bank-
ruptcy and Gable’s Automatic Enter-
tainer, which offered a choice of
twenty-four discs was introduced. This
somewhat resembled the Multiphone in
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Fig. 13-4. The Columbia Grafonola was
a popular table model using an inside
horn with adjustable louvers.

that it had a large horn protruding from
the top.

Some of the attempts to compete with
Johnson’s internal horn Victrola were
quite ludicrous. One was the Orchestra-
phone, which had a large squarish horn
coming out over the top like a kitchen
wall cabinet, with doors upon it. The
American Graphophone made its earli-
est bid early in 1907 with the Symphony
Grand Graphophone, which had the
general appearance of one of the up-
right pianos of the time, but with little
discernable design derived from its
function. A cabinet manufacturer by
the name of Herzog advertised a line
of tall cabinets with folding doors for
containing the various standard open
horn disc and cylinder machines. This
was provided with a shelf for holding
the machine, with a grilled aperture
above through which the horn, like
good children, could be heard but not
seen. The space under the shelf was
provided with shelves or racks for hold-
ing records. Another company by the
name of Star made an internal horn
talking machine as early as 1908, but
for the most part it was 1910 and after
before other manufacturers began to

catch up with Johnson’s Victrola and
began the production of their “olas.”?

The philosophy that Eldridge R. John-
son sought to apply in the creation of
an unique and new kind of furniture
design appropriate to the function of
the Victor in reproducing all kinds of
music in the home was perhaps correct
in itself. The music box industry had
done much the same thing years before,
but not on a mass production basis.
The point which must be re-emphasized
with respect to what Johnson did, is
that the acoustical problems involved
in putting the more adequately designed
tone passages then available inside the
Victrola cabinets were not solved,
neither were they ever solved by John-
son nor his technicians.

How then, one may well ask, did the
Victor Co. manage to have its greatest
financial successes in the years yet to
come? The answer is to be found in
three important facts; first, Victor’s
monopoly of the leading Metropolitan
stars, and of leading concert and stage
celebrities; second, the smartest adver-
tising staff ever assembled anywhere;
third, the possession of the Johnson
tapered tone-arm patent.

Although the Victrola tone reproduc-
tion suffered by the truncating and mal-
formation of the horn in the squeezing
of its design into too small a compass,
particularly in the lower registers, the
tapered tone-arm as an integral part
of the total tone-passage design did
assist in properly developing the mid-
dle and upper register response to at
least an acceptable extent. However,
prevented from using a tone-arm of
expanding cross section by the Johnson
patent, the introduction of the Columbia
Grafonola (Fig. 13-4) was delayed until
1911 and its reproduction quality was
effectively throttled by the necessity
of using a tubular tone-arm.

It was the establishment of a style
trend through the power of Victor ad-
vertising and prestige that forced the
other companies to abandon the use of
external horn machines. Technically,

 Earlier Columbia had introduced a table
model advertised as “The Hornless Graphophone.”
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but two functions were served by the
internal horn Victrolas, to transform
what had been theretofore considered a
“talking machine” into a musical in-
strument with greater compatability
with the home environment and to
provide a storage place for records.
But another function came to be equally
important, that of “conspicuous con-
sumption.” It soon became desirable to
be the owner of a Victrola, even if
one seldom listened to it, much as in
the filling of the bookcase with impres-
sive looking books which were never
read. So popular was the name “Vie-
trola” to become within a decade that
it replaced the use of “phonograph”
and “talking machine” in popular use
and became almost a generic.

Only Edison was able to effectively
circumvent the Johnson tapered tone-
arm patent. This was because in Edison
reproducing instruments the groove of
the record was not required to supply
the force to carry the reproducer
mechanism across the record. However,
it would be a mistake to assume that
it did not have any effect on the design
of the Edison diamond disc phono-
graph which was still to come, and
which will be dealt with in proper
context.

As late as 1920, the Victor Talking
Machine Company had secured a court
verdict and an injunction against the
Brunswick - Balke - Collender Company
for infringement of Eldridge R. John-
son’s patents on the tapered tone arm
and the internal horn talking machine.
It seems there had been pending a sub
rosa interference proceeding before the
U. S. Patent Examiners to determine
whether John B. Browning or Eldridge
R. Johnson was the true inventor of
these features. The Patent Examiners

had upheld Johnson’s claim, but the
case was finally brought into court
by Brunswick, who had bought the
Browning patents. On April 4, 1921,
the Court of Appeals of the District
of Columbia not only held that Brown-
ing was the prior inventor of the en-
closed horn talking machine with doors;
but also that the evidence overwhelm-
ingly indicated that Johnson had not
only derived this idea from Browning,
but the important tapered tone arm
concept as well.

A prominent exhibit in the case was
a sketch and description of Browning’s
machine penciled on the back of a
printed dance program dated May 3,
1897. The sketch bore Browning’s sig-
nature and was witnessed by two ladies,
who presumably were at the -dance.
Evidence was also introduced showing
that Browning had subsequently sub-
mitted other drawings and a crude
model of his instrument to Johnson
and that he (Browning) had later been
employed by the Victor Talking Ma-
chine Company. The sketch dated May 3,
1897 unmistakably shows the tapered
tone arm, horizontal louvers, and sound-
controlling doors—all features of the in-
ternal horn Victrolas made from their
introduction in 1906 to the advent of
the Orthophonic Victrola in 1925.

The important fact concerning the
Victrola is that it enabled the establish-
ment of a style trend backed by the
power of Victor advertising and pres-
tige. It was this style trend and not
technical excellence that forced the
other companies to abandon the use of
external horn machines. In the naming
of the Columbia “Grafonolas” and the
Edison “Amberolas” is to be found the
sincerest tribute to the accomplishments
of Eldridge R. Johnson!






CHAPTER 14

TuE EpisoN DiAMOND Disc
PHONOGRAPH

Rumors circulated from time to time
in trade circles that Edison was con-
templating the manufacture of a disc
machine and records. That he could
have done so at any time he wished
cannot be doubted in view of the pat-
ent situation which existed in any year
prior to his decision to do so, despite
contemporary popular belief to the con-
trary.

In the first patent of the industry,
applied for December 24, 1877, Edison
had said:

“It is obvious that many forms of
mechanism may be used to give
motion to the material to be indented.
For instance, a revolving plate may
have a volute spiral etc.”

Also in his important British Patent
No. 1644 of April 24, 1878, which had
been applied for and granted before
any other phonographic patent to any
other person, Edison had said:

“The phonogram may be in the form
of a disc, a sheet, and endless belt,
a cylinder, a roller, or a belt, or strip,
and the marks are to be either in
straight lines, spiral, zig-zag or in
any other convenient form.”

It is evident, therefore, that contrary
to the popular impression prevalent for
so many years, Edison could have en-
gaged in the " manufacture of disc
phonographs and records whenever he

wished. Another common misconception
is that he was limited by his patents
to the use of tin foil. Not only is the
British patent referred to above in evi-
dence to the contrary, but a Caveat
filed in the U. S. Patent Office on
March 8, 1878 stated:

“The material for recording upon may
be various metallic foils or sheets,
such as tin-foils of various composi-
tions, iron, copper, brass, lead, tin,
cadmium, zinc; also, paper and vari-
ous absorbent materials may be- used
and coated with paraffine and other
hard hydro-carbons, waxes, gums,
lacs, and these may be used to record
on directly, or they may have a
metallic surface; - - ="

Moreover, in one of his later patents
which had been granted, Edison had
claimed:

“. - -~ a graphic sound record on a
disc-like or cylindrical blank formed
of a sinuous groove of substantially
uniform depth and width, as distin-
guished from a phonograph wherein
these dimensions of a record groove
are not uniform.”

A direct comparison of the wording of
this claim and that of the Jones patent
or the Johnson patent which displaced
the latter, after a strange lapse of nine
years, reveals no essential difference
in meaning, even to a semanticist!
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As has been observed previously,
Edison had built an experimental
spring-motor disc phonograph in 1878.
A completely designed disc machine
was included in his British patent of
that year. However, for many years
Edison was firmly convinced that the
technical superiority of the cylinder as
a moving surface would ultimately re-
sult in public preference for it, insur-
ing as it did a constant speed beneath
the recording and reproducing styli.

By 1907, some of Edison’s business
associates had begun not to share his
confidence in the eventual supremacy
of the cylinders. The spectacular gains
made by Victor had not gone unnoticed.
However, Edison often said that be-
cause someone else was making money
was not a sufficient reason for making
a change. So it was with considerable
trepidation that his advisors began
once more to urge action to meet com-
petition. An important factor in this
situation was the fragility and short
playing time of the standard Edison
cylinders. To quiet the complaints of
his phonograph associates, Edison finally
agreed to make certain immediate
changes.

To meet the competition of the longer
playing time of the larger discs, 3%
minutes for the 12” disc as against the

Fig. 14-1. Edison Model H reproducer
had sapphire point with a tip radius of
.0047 designed to play the new 4-minute
records.

2 minutes for the standard cylinders
then in use, Edison introduced the
Amberol record with 200 grooves per
inch which would play for 4 minutes.
The patent application upon this record
was filed January 3, 1907 and the first
records were issued in 1908, so it may
be seen that not much time was lost in
tooling up for producing feed device
attachments for various types of Edison
machines in order to play them. This
necessitated gear reducing mechanisms
and new reproducers. (See Fig. 14-1.)

The new Amberol cylinders were
molded from a somewhat harder metal-
lic soap compound than had been used
previously for the standard 2 minute
cylinders. Also, being harder, they were
more brittle and because the unit area
pressure from the stylus was greatly
increased, these records were more
easily cut in playing, or otherwise
damaged. As the Indestructible Record
Co. was now introducing a special
heavier reproducer for use with its
celluloid records for use on the Edison
machine, the shortcomings of the fragile
wax-like Edison cylinders were becom-
ing quite obvious.

By 1910, some of Edison’s associates
were so concerned by the competitive
situation that they decided to initiate
a secret project in experimental disc
recording, hoping to convert Edison if
the results were promising. However,
the experiments were hardly well under
way when the ubiquitous Mr. Edison
discovered them. Instead of opposing
the project, Edison enthusiastically en-
dorsed the program of developing disc
records and the creation of a new disc
phonograph. Somewhat to the dismay
of some, Edison also assumed full and
complete leadership. Moreover, he also
expanded the objectives to include a
search for better materials for ‘the
manufacture of cylinder records, as
well. A result was that instead of pos-
sibly resorting to the lateral recording
method, emphasis was directed by Edi-
son towards adapting the more highly
perfected vertical method to the flat
disc surface, plus the development of
suitable recording and reproducing
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Fig. 14-2. An early Edison recording machine for vertically-cut records. (Courtesy

of Edison National Historic Site.)

mechanisms. An early Edison recording
machine is shown in Fig. 14-2.

It should be observed that to this
time and for many years to come only
the vertical-cut method employed two
important requisites which are now
acknowledged as indispensible to cor-
rect sound reproduction from phono-
graph records, grooves of uniform di-
mensions, and accurately ground per-
manent styli. In 1899 Edison had made
experimental wax-type cylinders with
400 threads per inch—considerably finer
than the microgrooves of today.' But
the molding method had not yet been
perfected and the wax blanks were
not hard enough to permit the commer-
cial employment of such a fine groove.
Now Edison was producing the new
Amberol cylinders with 200 threads
per inch, using a somewhat harder me-

1Qne of these 400 thread per inch grooved
cylinders is in the vault of the Edison National
Historic Site at West Orange, New Jersey.

tallic soap compound than used for the
100 thread per inch standard cylinders,
for he had been denied the use of cellu-
loid for molding records since 1903 by
_an adverse decision in the case of Na-
‘tional Phonograph Co. vs. Lambert Co.

The year of 1909 was to be the year
of decisions for Edison and his asso-
ciates. On the one hand, the Amberol
cylinders were fragile and easily dam-
aged, something had to be done to
provide a better cylinder record sur-
face. On the other hand, the Victrola
and the discs were sweeping the coun-
try. Especially in the city stores and
homes, the open-horn phonographs and
talking machines were being rapidly
supplanted by the Victrolas. Thomas A.
Edison was now quite aware of the
need for drastic action.

The first progress from the new
experimental project came in improved
recording technics. Heretofore, the
damping of the glass diaphragms used
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in the recording heads had been ac-
complished by the use of rubber rings.
Now it was discovered possible to use
viscous damping, the edges of the
diaphragm floating in a semi-fluid—a
principle now used for damping ribbon
type pick-ups, tone-arms, and moving-
coil devices. The improvement in qual-
ity was especially pronounced in the
recording of what are now called
transients, ambience, and in capturing
the elusive sibillants. So spectacular
were the tests when reproduced by
means of the improved Edison Triumph
phonograph with the cygnet horn (Fig.
14-3) that it was decided to immediately
start recording disc masters with this
cutter, in anticipation of the develop-

Fig. 14-3. Edison Triumph phonograph
with Cygnet horn. It had a triple spring
motor and speed regulator.

ment of a machine to be commercially
produced to play them. There was no
particular difficulty in making wax
blanks for recording purposes in either
the cylinder or disc form, nor was there
any great obstacle to the setting up of
a recording lathe for either type of
recording.

Early in 1910, Edison’s recording ex-
pert Thomas Graf and an assistant by
the name of Bocchi were sent to Europe
to make cylinder and disc masters. The
same recorder, made a bit heavier, was
used for the discs. The same wax was
used for both cylinders and discs, with
test playbacks with the same light-
weight reproducer. These facts explain,
according to Will Hayes, veteran Edi-
son recording expert when interviewed
prior to his death in 1958, why the
vaults of the Edison National Historic
Site contain scores of 12” disc waxes
by famous European artists which were
never processed, as well as a number
of others which had been converted
to test pressings only after a lapse
of several years, but none being made
available to the public.® It seems that
technical difficulties, perhaps having to
do with the gold-sputtering process,
prevented the successful processing of
the 12” diameter discs for a number
of years. As a matter of fact, 12” Edi-
son discs were not sold to the pub-
lic until 1927 and then only in the
form of the Edison forty-minute long-
playing record. However, after the in-
troduction of the High-Speed process
in 1921, which involved the abandon-
ment of gold-sputtering, 12” sampler
discs for circulation to dealers only
were made for some time. However,
this limitation on diameter in the
earlier years was not as serious as it
may appear, for the 10” Edison disc
played for better than four minutes.
The groove spacing of the new discs
was 150 threads per inch, midway be-
tween that of the standard cylinders
and the new Amberol cylinders.

*A 10" LP Vinylite rerecording of six of
these 127 discs was released for promotional pur-
poses by the Voicewriter Division of Thomas A.
Edison, Inc., in 1956,
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The new facility in cutting records
with the viscous-damped recording
heads had two important effects. First,
the increased breadth and volume now
incised into the records made it im-
perative that an improved material be
found for molding the four-minute cyl-
inders, for the metallic wax compound
was not standing up well in service.
Second, due to the variation in surface
speed beneath the reproducing stylus
in reproducing the discs, it was even
more imperative that a new and harder
material than heretofore used for any
records should be discovered for the sur-
facing of ‘the contemplated new discs.

Some of the two-minute Indestruct-
ible celluloid cylinders then in use on
Regina Hexaphones and other early
period “juke boxes” had rolled up in-
disputable evidence of durability. How-
ever, prior attempts to use celluloid for
discs had proven unsuccessful. One of
these was the Neophone disc, made in
England beginning in 1904. Pathe was
now producing vertical-cut discs in
Europe. The Pathe discs were pressed
in a shellac composition differing but
little from the lateral disc Victor rec-
ords. Pathe discs were played by a
sapphire ball stylus of rather large
diameter, so the grooves were shallow
and wide; consequently, there was less

playing time for a given diameter than

even with the conventional lateral disc,
which then had about 90 threads per
inch. To offset this, Pathe records were
regularly issued in diameters up to 14”.
(Neophone discs had been made up to
20" diameters.) * Due to the difficulty of
securing and maintaining a perma-
nently flat plane in a plastic molded
disc record, the sapphire ball used to
play them would often bounce out of
the groove, either for lack of what
would now be called “compliance” in
the diaphragm-stylus assembly, or from
the vibration of someone walking across
the floor. This would send the tone-
arm and sound-box skittering across
the record, alarming the listeners, but

8 The approaching invasion of Pathe-Freres
was undoubtedly an important factor in the de-
cision of Edison to enter the disc market.

usually without damage to the disc!
To avoid such difficulties, it was deter-
mined from the beginning by the Edi-
son experimenters to use a stylus of
smaller diameter, to impose more
weight upon the record and to use pre-
cision ground diamond styli. The tip
diameter was to be about .0075 mil. The
maximum depth of groove was deter-
mined by the minimum land to be left
between the grooves. In this way the
same diameter cutting and playback
styli could be used for both the 200
groove per inch cylinders and the 150
groove per inch discs. However, the
greater weight envisioned as necessary
for disc reproduction imposed a con-
siderably greater unit-area pressure on
the discs than on the cylinders.

For these reasons a special crew of
expert chemists was brought together
to develop the best possible materials
to be used with each type of record.
This part of the project was placed in
charge of Jonas W. Aylesworth under
the over-all direction of Walter Miller,
both of whom had been with Edison
for many years and had been largely
responsible for the successful develop-
ment of the molding method. The in~
tensity of the drive is indicated by the
number of patents issued to these men
and Mr. Edison within the next three
years. The phonograph project was but
one of several then under way. In 1909,
Edison was still a factor to be reckoned
with in the motion picture industry.
The recent improvements in recording
technics were also tangent to this im-
portant Edison activity and renewed
his long dormant interest in talking
pictures. To illustrate the diversity of
Edison’s interests at this time, in the
four year period from 1909 through 1912,
Edison received some 72 patents, of
which only 23 were phonographic im-
provements! Edison was the active
director of all of his research projects
and closely observed the progress of
all experimentation. He would circu-
late from place to place, making per-
tinent suggestions and comments which
often bore fruit in patents issued to
others. It was about this time that he



194

EVOLUTION OF THE PHONOGRAPH

organized the New Jersey Patent Co.
as a means of pooling patents and ar-
ranging for the payment of royalties.
Not all improvements were patented,
however. The machines for grinding
and polishing the cutting styli, the re-
producer styli, and the methods for
mounting the styli were kept secret.
Mr. Theodore Edison, son of the in-
ventor, recently disclosed that the dia-
monds were mounted to the shanks by
electroplating with nickel which plates
under tension. The competitors never
did solve that one! Virtually the same
process then used with the cylinders
was adapted with the disc waxes. They
were rendered conductive by the elec-
trostatic gold deposition process (or
sputtering) then plated with other
metals, in the case of discs, with nickel.
Experiments with various surfaces
for the cylinder records resulted in the
adoption of a brilliant blue celluloid
composition, around a rigid supporting
core of plaster of Paris. Later, a royal
purple color was used to designate the
celebrity and grand opera series. As a
reacting surface for actuating the re-
producer stylus assembly, this new
celluloid composition was about as
smooth and, if anything, harder than
the vinyl compounds used for discs
today. However, it was not deemed hard
enough for the new discs. It was also
considered necessary to provide a rigid,
non-warping core for the discs, for an

Fig. 14-4. Edison reproducer designed
to ¢ﬂlay the blue Amberol cylinder rec-
ords.

absolutely plane surface was required
where the recording action was perpen-
dicular to that plane as was also the
tracking force. A core was developed
for the new discs by compressing under
great pressure a compound of wood
flour, china clay, and an asphaltic
binder.

For the surface Aylesworth and his
associates developed a phenolic resin
varnish which he named “Condensite.”
Unbeknownst to Edison and Ayles-
worth, not far away up on the Hudson,
Baekeland and another group of chem-
ists had been equally hard at work
seeking for virtually the same thing for
other purposes. They also developed a
material similar to Condensite which
they named “Bakelite.” Thus Edison and
his associates came to share the honor
with Baekeland and his colleagues for
the founding of the modern thermo-
setting plastics industry.

That Edison still considered the cyl-
inder record the ideal surface is indi-
cated by the fact that he chose it for
the Kinetophone—the first theater talk-
ing pictures, introduced in 1912. For
this he used 5l%-inch diameter cyl-
inders 8 inches long, which were really
giant size blue Amberol cylinders, with
a similar plaster of Paris core.

However, the perfection of molding
mechanisms for the new disc records
required a considerable amount of time
and much fruitless experimentation be-
fore all of the “bugs” had been elim-
inated. The first experimental disc ma-
chines for playing them were evolved
quite directly from the improved Am-
berola cylinder machines which had
been developed for playing the Blue
Amberol cylinders with greater volume.
The improved cylinder reproducer, Fig.
14-4, employed a laminated diaphragm
made of some 20 layers of rice paper
impregnated with shellac, with a stiff-
ening cork disc on the side towards the
woven silk cord which connected it to
the stylus lever. The new disc repro-
ducer, Fig. 14-5, was of similar design,
with a slightly larger diaphragm and a
heavier floating weight. A stock Herzog
cabinet, such as was sold to the trade

. Y
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Fig. 14-5. Heavily weighted Edison disc reproducer had a diamond point. (Courtesy

of Edison National Historic Site.)

for concealing the overhead horn cyl-
inder and disc machines, was equipped
with a spring-driven disc turntable and
an overhead horn made of sheet iron.
The tone arm was propelled across the
record by a feed-screw device. Like the
internal horn table model Amberolas
which were introduced about this time,
the reproduction suffered from air leaks
in the slip-joints in the tone-arm as-
sembly, just as had the lateral disc
talking machines.

Edison solved this problem in his
Concert model cylinder phonographs,
made both with external and internal
horns. This mechanism was also
equipped with a built-in gear shift to
enable the playing of both the two- and
four-minute wax records and a com-
bination reproducer with a turn-over
stylus assembly for playing the two
types operated by turning a button at
the front (Fig. 14-6) very similar to the
turn-over cartridges of today. The in-

ternal horn machine was named the
“Concert Amberola” and sold for $200.
In the bottom of the well-built cabinet
were four drawers for records.
Unquestionably, Edison’s National
Phonograph Co. had been losing ground
rapidly to the competition of the discs
and Edison, personally, is often held
responsible by uninformed critics for
this situation. Not only was Edison busy
with other research and industrial ac-

Fig. 14-6. Edison Model O reproducer
had two styli selected by means of the
knob extending to the right. Could play
either 2- or 4-minute cylinder records.
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tivities of equal or greater importance
during these years, but it should be re-
membered that since the breakdown
of Lippincott’s local phonograph com-
pany plan due to the machinations of
the Graphophone Co. executives, his
phonograph enterprise had been the
target of a seemingly unending series
of lawsuits. It was 1908 before the last
of these was settled by the decision in
a case of National Phonograph Co.
versus Devega, of New York City, in-~
volving the New York Phonograph Co.,
one of the original phonograph com-
panies. These opposition-inspired suits
cost Thomas A. Edison and the National
Phonograph Co. many millions of dol-
lars and diverted much money and
effort which otherwise might have been
devoted to research and product im-
provement during the critical years of
phonographic development.

Many of the basic United States pat-
ents were about to expire and conse-
quently another European invasion
loomed. The decline of the eylinder in-
dustry in England had resulted in the
acceptance by Russell Hunting of the
post as director of all recording activ-
ities for the French firm of Pathe-
Freres, who had recording laboratories
in the principal European countries,
and were now manufacturing both eyl-
inders and discs. Hunting’s successful
work with this company culminated
with a decision to attempt a conquest
of the American market. To do this
Hunting was sent to New York City
in 1910 to outfit a factory and record-
ing laboratory preparatory to launching
Pathe disc machines (Fig. 14-7) and
records. For a time, the records were
made much as the Pathe dises in
Europe; that is, center-start, with the

Fig. 14-7. A Pathe spring-wound phonograph using a diaphragm type reproducer

responding to vertically cut records.

]
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groove beginning at the label and
spiralling outward. There were good
technical reasons for this. One was that
centrifugal force naturally tends to
throw a gliding weight resting upon a
revolving horizontal surface outward;
hence, center-start records offered less
resistance to the passage of the sap-
phire ball. Another reason was that
owing to the shallowness of the grooves,
at peak volume the undulations tended
to throw the reproducing ball out of
the groove. This tendency was lessened
with the center-start records. This was
always one of the drawbacks of the
Pathe method, however. Records which
were slightly warped gave trouble also.
Believing in the technical superiority
of the vertical method, Hunting and his
men were smart in designing the Pathe
machines with a universal tone arm, so
that they might be used to play either
lateral records or the new Pathe discs.
This set the example for other companies
which were to enter the field during the
next decade, such as The Aeolian Co.
and the Brunswick-Balke-Collender Co.

Acoustically, the Pathe machines were
unable to demonstrate the superiority
of the Pathe records. With the tapered
tone-arm patents firmly held by the
astute Mr. Johnson, the design of the
tone-arm system of the new Pathe
suffered in precisely the same way as
did that of the Grafonola. In other
words, the possession of a superior in-
ternal tone passage system by Victor
served to offset quite completely any
superiority which inhered in the Pathe
record. The advent of Pathe again
served to stir up conjecture in the trade
as to the possibility of Edison entering
the disc field. All was silence at the
'Edison plant however, except for con-
tinual sounds from recording studios and
the testing of cylinders and machines.

As soon as the last ghost of the Lip-
pincott debacle had been laid in 1908,
there had begun at the Edison labora-
tories one of the most intensive drives
for improvement in the history of the
art. Up to this time most of the phono-
graphic patents in the portfolio of the
National Phonograph Co. had been

granted to the.“old man,” himself, as
he was known to his associates. In 1910
a reorganization of the Edison com-
panies was effected. All of the several
manufacturing enterprises controlled by

Edison and which had been organized

as separate corporations, such as the
National Phonograph Co., were brought
into one corporation and named Thomas
A. Edison, Inc. and the former corpora-
tions dissolved. The phonograph busi-
ness was continued as the ‘“Phono-
graph Division” and the dictating
machine business as the “Ediphone
Division.” There were also separate
divisions for the storage battery, cement
manufacturing, and others.

Prior to this reorganization, another
corporation had been organized as a
patent holding corporation as a means
of pooling the patents of Edison and
his associates. In 1909 a series of pat-
ents were issued to J. P. Ott, one of
Edison’s key men in phonographic re-
search, which were assigned by him
to this company. In 1910 a patent was
issued to W. F. Messer on a phonogram
reproducing apparatus, but this was
assigned by him to the new Thomas A.
Edison, Inc. This was the same Messer
who had been granted a celluloid cyl-
inder patent in 1902, after Edison’s prior
patent had been held invalid and antici-
pated by his own experimental use of it.
This earlier Messer patent had supplied
the basis for both the Lambert and the
Indestructible Record Co. operations
and this patent date appeared on all of
the cylinders of the latter company.

In 1910 and 1911, other phonographic
improvements were patented by Walter
Miller, veteran recording expert of the
Edison laboratory, and E. L. Aiken, an-
other Edison associate. Stephen Porter,
more familiarly known as “Steve”
Porter, the recording comedian, also
invented a laterally recorded disc of
constantly varying depth to compensate
for needle wear, then the bugaboo of
the lateral record method. Porter as-
signed a half interest to Walter Miller,
indicating that both were toying with
the idea of a lateral disc record at that
time. That Edison had no intention of
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abandoning the cylinders seems proven
by the fact that until after the Edison
Diamond Disc phonograph was actu-
ally produced in 1912, the larger num-
ber of patented improvements were on
cylinder records or devices.

Because of the failure of the wax-
type Amberol records to stand up in
service, Edison reverted to the use of

. S - _
Fig. 14-8. Edison Amberola Model B
mechanism had a moving mandrel and
starting lever. (Courtesy of Edison Na-
tional Historic Site.)
celluloid for the molding of these rec-
ords only.! These Edison “Blue Am-
berol” records, as they were named,
were brilliantly smooth, with the titles
indented clearly in white in one end,
contrasting beautifully with the rich
blue. Among certain collectors these
records are prized because of their
clarity and naturalness. Rerecordings
have been made from the best copies
of these blue Amberol cylinders and
which excel in brilliance. The diamond
was used for the stylus of an improved
reproducer employing a much heavier
floating weight enabling the extraction
of more energy and therefore greater
volume than was feasible with the
metallic soap records. As in introducing
¢ This involved the purchase of rights from
Philpot in England.

the earlier wax four-minute records,
kits were supplied for equipping most
of the standard Edison machines, in-
cluding the necessary feed gear mech-
anism, a reproducer, and a set of spe-
cial records—all at a nominal cost. Here
again, as so many times in the Edison
saga, a development of technical im-
portance was introduced commercially
too late. Aside from Pathe-Freres, Edi-
son was virtually the only manufacturer
of both cylinder machines and records
left in the world at that time.

The Edison Amberola phonograph
(Fig. 14-8) previously mentioned as
having a mandrel which moved, rather
than the reproducer, played these new
records when equipped with the new,
heavier reproducer, with excellent tone
quality. An open horn machine of the
same type played them even better!
The reproducer developed for these
models became the prototype of the
later diamond disc reproducer; in fact,
the stylus diameter remained the same,
0.0075 mil at the tip. After the introdue-
tion of the Blue Amberol records, a
line of internal horn Amberolas was
developed, using slip-joint reproducer
arms to connect the horn with the re-
producer which was fed across the
record in the usual manner by means
of a feed screw. (See Fig. 14-9.) Al-
though less expensive to manufacture,
none of the later models of this type
were as good as those with fixed re-
producer and air-tight horn assembly.

In 1912, there was a veritable flood
of phonographic patents issued to the
Edison associates. Among the most not-
able were those in the name of Jonas
W. Aylesworth. Titles indicating the
sphere of his research include “Form-
ing Phenolic Condensation Products,”
“Fusable Phenolic Resin and Forming
Same,” “Electrotyping,” and “Phono-
graph Record Molding Apparatus,” the
latter of which he was co-patentee with
E. L. Aiken. One or two patents on
“Talking Machines” were issued to
Frank L. Dyer, Edison’s attorney and
his personal biographer® Other inven-

8 Thomas Alva Edison, Invemtor, Dyer and
Martin.
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Fig. 14-9. The Edison Amberola Model 75 with storage cover open. Regular feed-
screw drive moved the reproducer across the cylinder. (Courtesy of Edison Na-

tional Historic Site.)

tors who at this time assigned patents
to either the New Jersey Patent Co.
or to Thomas A. Edison, Ine¢. included
Leslie A. Brown of Bedford, Indiana;
Charles P. Carter, Kingston, N. Y.;
Herbert L. Dyke and Charles L. Hub-
bard, East Orange, N. J.; Newman H.
Holland, East Orange, N. J.; Frank D.
Lewis, Elizabeth, N. J.; Alexander N.
Pierman, Newark, N. J.; Charles Schiffl,
Peter Weber and Albert F. Wurth, of
the Edison staff.

Although the Edison disc phonograph
was first produced in the later part of
1912, the amazing fact is that virtually
all of the thirty or more patents by
associates or assignors were upon cyl-

inder machines or cylinder record im-
provements. Nor was the perfection of
the Edison phonograph largely due to
the work of others with Edison getting
the credit, as has sometimes been al-
leged. In 1912 Edison alone received
nine patents on phonographic devices,
some of which were upon essentials of
the forthcoming Edison disc phono-
graph. In the two years prior he had
received ten other phonographic pat-
ents, mostly applicable to cylinder ma-
chines and records. During the three
years of this intensive drive to improve
the phonograph, Edison had personally
received a total of forty-eight patents
on inventions ranging from mining and
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ore crushing machinery to storage bat-
teries. Edison was the first master
of collaborative research and pointed
the way for the great research labora-
tories of the present.

Edison was more than the director of
the world’s first great research labora-
tory, he was also an industrialist and
an organizer of factory production
methods. From the first, the manufac-
ture of parts for the Edison cylinder
phonograph mechanisms were to high
standards of materials and workman-
ship. After 1889, parts were standard-
ized to extremely close tolerances and
made to be interchangeable. It has often
been said that Edison learned of preci~-
sion manufacturing and mass production
methods from his friend Henry Ford.
Actually, while the latter may have
been true to a very limited extent,
Edison was practicing precision manu-
facture before the model T was born!

Efficiency in using up existing mate-
rials was also a characteristic of Edison
design and production practice. Cab-~
inets which had been originally de-
signed for the large cylinder Amberola
phonograph for the National Phono-
graph Co. were also later used for en-
closing the early air-tight horn repro-
ducer assembly disc mechanisms, typ-
ical in acoustical design of all acoustic
Edison disc machines from this time
forward. Even the space below the
mechanism, which formerly just neatly
held four sliding drawers for cylinder
storage, now was rearranged to accom-
modate two drawers for the vertical
filing of the ten-inch Edison discs. Some
will say that this kind of efficiency is
achieved at the expense of the best
possible results. However, it must be
borne in mind that the theory which
has been so often cited as governing
the lowest fundamental frequency which
an acoustic horn will reproduce, has
seemingly been violated by the Edison
horn for many years. In the Edison
method, the reproducer diaphragm was
loaded by a floating weight which com-
pelled it to follow the longer sinusoidal
undulations in a manner akin to the
powerful action of a voice-coil dynamic

speaker. Thus, much lower fundamental
bass notes could be reproduced than
could be expected from a lateral disc
talking machine with a horn of equal
length and orifice diameter, just as
a dynamic speaker would reproduce
a lower note without a baffle than a
magnetic speaker with equal diameter
cone.

This fact may in part explain the un-
canny fidelity eventually achieved after
another of those protracted periods of
intensive experimentation so typical of
Edison. One only has to read a few of
the specifications of the many patents
issued from 1912 to 1915 to Edison and
his associates to realize to some extent
the colossal proportions of the research
and development program which was
instituted at this time. Laboratory note-
books covering thousands of carefully
tabulated experiments still exist to
attest to the exhaustive research and
minute detail lavished upon every com-
ponent of the new disc phonograph.

Visitors to reconstructed Menlo Park,
as relocated at Dearborn, Michigan, by
Henry Ford, may see many of the
models of the inventions of the earlier
days. At the Ford Museum, also at
Dearborn, may be seen many of the
later, evolutionary forms of the phono-
graph and the graphophone. However,
it was at West Orange, New Jersey, that
the Amberol record, the Blue Amberol
record, and the Edison Diamond Disc
Phonograph had been created. Here, in
the keeping of the Edison National His-
toric Site, is to be found the bulk of
the experimental data and the most
convincing evidence concerning one of
the industry’s most idealistic accom-
plishments—the precise re-creation of
the human voice.

This admirable result was achieved
through the purely empirical methods
of Edison, similar in every way to the
prior search at Menlo Park, 35 years
before, for a suitable material for the
filament of the incandescent lamp. Some
may recall that even a hair from the
red beard of Mackenzie was tried and
that Japanese bamboo, brought back
by an emissary from a world-wide hunt
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for the best fibre for carbonizing, finally
provided a commercially employable
solution. So now it was in the search
for record materials, for compositions
of diaphragms, of materials and de-
signs for horns, and of governors and
driving mechanisms. The size and shape
of grooves, the number of threads per
inch, optimum recording and reproduc-
ing speeds, maximum and minimum
number of vibrations per second were
the considerations to be decided by test
after test, results tabulated and checked
off methodically. The design, there-
fore, of the Edison disc phonograph
was evolutionary and empirical, with
changes determined largely by the
process of trial and error, with little
attention to academic theory.

There is an unfortunate tendency
on the part of many of our contem-
porary theoretical scientists and science
writers to look down upon the empiri-
cism of the work of Edison. Yet there
is not a scientist alive today who has
been able to advance the useful store
of human knowledge by a tenth of that
contributed through his own and the
collective efforts which he guided.

During the height of the development
period, fate again stepped in and dealt
a powerful blow. On December 9, 1914,
a fire broke out in a film inspection
booth. Before it could be subdued, six
buildings of brick and wood had been
destroyed, as well as the flammable
contents of seven reinforced concrete
structures. Although in his usual in-
domitable fashion Edison had ordered
reconstruction begun immediately, much
valuable material was irretrievably lost.
Many priceless master records were
destroyed, both cylinder and disc, as
well as a great deal of experimental
apparatus. Production machinery and
supplies of raw materials were also
lost, hastening the effects of war short-
ages which were already beginning to
hamper industry. The British blockade
of Germany had cut off machine tools
and essential chemicals from the United
States, then quite dependent upon Ger-
many for many important items. As
the British required all of their own

limited production of phenol, the sup-
ply sources for the United States were
entirely cut off. At this time none was
produced commercially in the western
hemisphere. Large quantities were al-
ready required for the production of
the new Edison disc records. By this
time Thomas A. Edison, Inc. was re-
putedly the largest consumer of phenol
in America. Another important chem-
ical used in the manufacture of the
Edison dises was paraphenylenediamine,
also imported from Germany.

Faced with the necessity of stopping
record production, Edison contacted
various chemical manufacturers of the
United States to see if they would
undertake the production of synthetic
phenol. The most favorable reports were
that it would take from six to nine
months before deliveries could be
promised. Edison then set to work to
study all existing formulae and meth-
ods of manufacture and perfected a new
process. Within eighteen days after the
building of a new plant was begun, a
quantity of half a ton per day, enough
to supply the disc records needs, was
being produced right at West Orange.
Within a month the plant was turning
out a ton per day and the surplus was
being sold to other hard-hit manufac-
turers. This was but typical of the Edi-
son reaction to adversity!

By 1915, it was variously estimated
that from two to three million dollars
had been spent in the development of
the Edison dise phonograph, aside from
the losses incurred from the fire and
the shortage of phenol. This is not to
say that all of Edison’s decisions were
wise ones in the light of the knowledge
we now have. For instance, for some
unfathomable reason he decided that
the labels of the new disc records
should not carry the name of the artist.
It is true that the record sleeves did
sometimes divulge this information.
After paying large sums to first-rank
operatic stars, including Alessandro
Bonei, Lucrezia Bori, Aino Ackte and
Emmy Destinn, it is difficult to under-
stand why their names should have
been omitted from the discs. The early
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labels contained the Edison trade-mark,
a photo of Edison, title of the selection,
composer, and was pressed into the
glossy black surface of the record itself
by means of a half-tone electrotype.
This produced a self pattern similar to
that produced by acid-etched designs
in glass, very attractive, but difficult to
read. It is a question as to which killed
the most sales, the monotonous descrip-
tions of the arias given on the reverse
sides of most of the celebrity records
by elocutionist Harry E. Humphrey, or
the mistaken policy of not providing
readable labels with complete informa-
tion. To make matters even more con-
fusing, especially to the clerks at the
music counters, the catalog numbers
were stamped in three places around
the edge of the record. Often one had
to look at all three to find one that was
completely legible!

At this time all of the Victor red seal
records were single sided and had a
maximum playing time of about 3%
minutes. By hindsight, it is easy to see
that it would have been much better
to have capitalized on the longer play-
ing time of the Edison discs, and to
have placed a musical selection on each
side. This would have more than offset
the double thickness of the Edison discs,
which was necessitated by the need for
an absolutely plane surface for repro-
duction vertically.

The ten-inch Edison discs weighed
ten ounces as against an average of
perhaps eight ounces for the twelve-
inch Victor record of that period. The
Columbia records were laminated, in
that sense similar to the Edison discs.
These discs were stronger than the
Victor records and were also thicker,
the twelve-inch discs being fully as
cumbersome as the Edison discs. How-
ever, these were errors of manufactur-
ing judgment and salesmanship, rather
than technical faults as far as reproduc-
tion of sound was concerned. Regardless
of these initial mistakes, the intense
striving to produce a more perfect re-
producing instrument went on.

Just how successfully the Edison re-
search activities had been conducted

was revealed publicly on October 21,
1915, through an event having a rather
remote connection with the Panama-
Pacific Exposition in San Francisco. It
seems the exposition authorities had
named this “Edison Day,” for the reason
that it was the thirty-sixth anniversary
of his first successful incandescent lamp.
Mr. and Mrs. Edison were guests of the
Exposition for the occasion.

Meanwhile, in the library of the Edi-
son laboratory at West Orange, New
Jersey, another distinguished group of
visitors had gathered to witness the first
demonstration of the new Official Lab-
oratory Model Edison phonograph. The
beautiful opera soprano, Anna Case,
who had recently scored a great success
at the Metropolitan was also present.
To make a long story short, Miss Case
sang for the assembled guests in the
library. More than this, she sang in
direct comparison with her recorded
voice as reproduced on the new Edison
instrument. The first selection was the
aria “Depuis le Jour” from Charpen-
tier's “Louise.” To the amazement of
all, they were unable to detect any
difference between the voice of the
singer and that coming from the phono-
graph. The recorded voice of Anna Case
was carried to Thomas A. Edison at the
Panama-Pacific Exposition in San Fran-
cisco by long-distance telephone.

Transcontinental telephony was in-
augurated this same year through the
use of vacuum tube amplification. What
irony that the devices which one day
were to doom the Edison phonograph
should have been used to convey to
the inventor the proof of a successful
consummation of his long time goal—to
be able to exactly re-create the human
voice!

Christine Miller, contralto, also sang
on this occasion in direct comparison
with her recording of “Ah, Mio Son”
from “Prophete.”” The result was the
same, the audience found it impossible
to distinguish between the voice of the
singer and the phonographic reproduc-
tion. Miss Case, when interviewed some
time later about this first audacious
tone-test said,
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“Everybody, including myself, were
astonished to find that it was impos-
sible to distinguish between my own
voice, and Mr. Edison’s re-creation
of it.”

The following year on the 28th of
April, Marie Rappold, dramatic soprano
of the Metropolitan, sang before an
audience of 2,500 in Carnegie Hall in
New York. Again the precision of voice
reproduction attainable with the New
Edison phonograph was demonstrated.
Eminent musie eritics acquiesced in the
expressments of amazement on the part
of those who heard this new compari-
son test. The music eritic of The New
York Tribune said, “- - - Edison
snares the soul of musie,” and the critic
of The New York Globe described the
instrument as “The phonograph with a
soul.”

Within the next year or two, hun-
dreds of similar tone-tests were con-
ducted in scores of cities over the
United States and Canada, in which
a number of vocal and instrumental
artists participated. Among the more
well-known artists who at this time,
or later, permitted public comparisons
to be made were the following: sopranos
Frieda Hempel, Claudio Muzio, Yvonne
de Treville, and Alice Verlet; contral-
tos Carolina Lazzari, Merle Alcock, and
Margarete Matzenauer; tenors Jacques
Urlus, Karl Jorn, Giovanni Zenatello,
and Guido Ciccolini; and bassos Henri
Scott, Arthur Middleton, and Otto
Goritz. Instrumentalists also played in
direct comparison with their recordings
on some occasions, including the noted
violinists Albert Spaulding and Vasa
Prihoda.

In giving these tone-tests, the artist
would play or sing in unison with the
phonographic reproduction, stopping
from time to time permitting the phono-
graph to carry on alone. From time to
time the singer or instrumentalist would
sing or play in obbligato to the recorded
melody. Thus, a most critical and direct
comparison could be made of the timbre
and nuances of the voice and the re-

production of it. A startling climax was

provided when during the latter part
of the program the stage would be
darkened, ostensibly so that the audi-
tors could guess as to when the artist
was singing and when not. Suddenly
the lights would come on, revealing
that the singer was no longer on the
stage. Invariably, each person in the
audience would give an involuntary
gasp, as he realized that he had been
utterly unable to tell when the artist
had actually ceased singing.

Understandably, there were many
skeptics who were not prepared to
believe. During one of the later tone-
test recitals given by Miss Case, Roy T.
Burke of the Edison staff sat in a box
with one of New York’s best known
advertising writers and a well-known
artist. When Miss Case was about to
sing her first number with the New
Edison, the artist said, “I'll show you
that I can detect a difference. I'll sit
down on the floor, so that I cannot see
the stage, then when Miss Case stops
and the phonograph sings alone, I'll
press your foot; when Miss Case starts
to sing in unison with the instrument,
I'll press your foot again.”

Miss Case stopped singing and the
phonograph continued alone, but no
signal came from the critic seated on
the floor of the box. Again Miss Case
resumed singing with the phonograph,
but again no signal. Twice she sang
with the instrument, twice it sang alone,
but never a pressure on the foot from
the artist. Upon completion of the song,
the artist arose and said, “She sang
with it all the time, you can’t fool me.”
Even though the others in the box
assured the artist he was wrong, he
steadfastly refused to believe it.

Not only in New York but all over
the United States prominent musie erit-
ics from leading newspapers attended
similar tone-tests and were uniformly
generous with their praise of Edison’s
great accomplishment. The Boston
Herald, for instance, said of Christine
Miller’s recital;

“Just how true and faithful is this
Re-creation of the human voice was
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best illustrated when Miss Christine
Miller sang a duet with herself, it
being impossible to distinguish be-
tween the singer's living voice and
its Re-creation by the instrument
that bears the stamp of Edison’s
genius,"

The phonograph withstood the test of
direct comparison with the voices of
male singers equally well. Of a tone-
test given by Thomas Chalmers, then
leading baritone of the Boston Opera
Company, the critic of the Pittsburgh
Leader said;

“Unless one watched the singer’s lips

it was quite impossible to determine
from the quality of tone whether Mr.
Chalmers was singing or whether he
was not, the tone of the re-creation
being exactly like his own living
voice in every shade of tonal color.”

Of another tone-test given in London,
Ontario, by tenor Hardy Williamson,
the London Advertiser said, in part;

“The most sensitive ear could not de-
tect the slightest difference between
the tone of the singer and the tone
of the mechanical device. Both were
equally liquid, flexible, and vibrant.”

However, not only did the general
public sit up and take notice of these
remarkably convincing tone-tests,—so
also did the opposition leaders of the
talking machine industry. No applause
was forthcoming, but their actions be-
spoke their concern. For many years
past there had been a virtual truce
between the Victor Talking Machine
Co. and the Edison interests. Knowing
the attitudes and policies of Eldridge R.
Johnson and Thomas A. Edison, this
is quite understandable. As long as a
clear cut demarcation was possible, Edi-
son adhering to the cylinders and John-
son to the discs, there was little in-
clination on either side to incite open
and costly hostilities. In fact, for many
years the products of both companies
had been handled in several territories

by the same jobbers. But now the Edi-
son disc was arousing tremendous pop-
ular interest and the Victor executives
began to worry, and for good reason.
R. H. Macy in New York dumped Vie-
trolas and Victor records on the market
at cut prices. Other dealers followed
suit. To plug the break in the price
dyke Victor sued Straus, owner of
Macy's on the basis of the price agree-
ment embodied in the sales contract.
At first the case against Straus was
dismissed, but Victor won upon appeal.
During this litigation other Victor deal-
ers became frightened and though not
many dared to cut prices, they refrained
from buying except on a hand-to-
mouth basis. This aceounts for the com~
parative scarcity of certain Victor rec-
ords issued during this period.

This was an unprecedented situation
for Johnson. To meet it the Victor
Talking Machine Co. sued Thomas A.
Edison, Inc. for infringement of its
Johnson patents 814,786 and 1,060,550.
The former was the famous tapered
tone-arm patent with a total of 42
claims and the other a late patent upon
an idea which had been used earlier
upon open horn machines. However, the
Edison method involved the swinging
of the entire reproducer-horn assem-
bly from a single pivot, the reproducer
being carried across the record by a
feed screw device. This permitted an
absolutely air-tight tone passage from
the diaphragm to the outer periphery
of the horn. This was a concept which
originated in the Edison research pro-
gram. The screw feed was inherent to
the Edison technology from the first,
in which the groove had never been
used to propel a tone arm across the
record. There was nothing even re-
motely resembling the Edison means
fundamental to either Johnson patent.
Unquestionably the sole purpose of
this suit was to bolster the wavering
morale of the Victor jobbers and deal-
ers. On appeal, the Edison disc phono-
graph was found not to infringe these
patents, which was also the decision of
the lower court. Costs were asessed
against the plaintiff.




CHAPTER 15

THE TONE-LESTS
AND THE YVERTICAL-CUT
BANDWAGON

THE fact that the laboratory model of
the Edison phonograph was able to
successfully withstand repeated public
comparisons with living vocal and in-
strumental performances using stock
phonographs and records is quite likely
to be greeted with skepticism by most
of the high-fidelity enthusiasts of to-
day. Yet in the files of newspapers from
coast to coast may be found the reports
of newspaper writers and critics attest-
ing to that accomplishment, with but
few expressing even the slightest doubt
or reservation. Were all the millions of
persons who attended these memorable
tone-tests mesmerized? Were all of the
newspaper critics subsidized?

Actually, there is no more scientific
procedure available to prove a certain
claim as valid than repeated public
performance. Today leaders in electron-
ies and sound reproduction find them-
selves unable to agree upon a definition
of “high fidelity.” Edison in his de-
velopment of the phonograph bothered
little with either theories or definitions.
Very early he had set for himself the
goal of exact reproduction of the orig-
inal sounds. Sometimes, seemingly on
the threshold of accomplishment, Edi-
son advertising had claimed too much.
Up to the time serious work began on
the disc phonograph, Edison had sought
to achieve his goal by making the re-
cording process more efficient, there-
fore, more sensitive to the slightest
sounds. Collaterally he had sought to
make the molding process more perfect,

with the least possible loss of the deli-
cate overtones and the subtler nuances.
Constantly the endeavor was to ex-
tend the range of vibrations per second
which could be recorded and repro-
duced. The design of reproducing in-
struments involved continuous research
to find the best materials for dia-
phragms, better motors and horns which
would bring out more fully every-
thing that was captured in the record.
Understandably, this was never com-
pletely successful, nor is it yet today.
In the striving towards the goal of
precise reproduction of the voice, it
was found that the more sensitive the
recording diaphragm became, and the
more fully what was captured became
utilized in the reproduction, the farther
away the objective seemed to recede—
like a mirage. The difficulty was that
the more sensitive the methods became
in the registering of sounds, in the
processing to records, and in reproduc-
tion technics, the more room resonance
or reflected sound was picked up and
reproduced along with the originating
sounds. Obviously, the reproduced
sound from the phonograph became less
like the sound of the singer as more and
more reflected sound became added to
the directly recorded voice.
Consequently, in perfecting the Edi-
son disc recording system to permit
the direct comparisons between voice
and instrument, it was found necessary
to employ a dead studio. Thus, the
sounds issuing from the phonograph
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were the close-up sounds as they issued

_from the singer’s mouth, or as heard
from a few feet away from the violinist
—not as heard in the concert hall. When
an artist performed in a tone-test the
recorded vocal or instrumental sounds
were not surrounded by the sound pat-
tern reflections of another room or
auditorium, as are most of such re-
cordings of today. Much stress is now
laid upon the necessity of broad front,
or sound diffusing enclosures, for most
enjoyable listening. True perhaps where
orchestral ensemble is most important,
but it should be evident that in the case
of solo voice and many instruments that
the originating sounds come from a
point source. Should a singer’s voice
seem to be coming to you from all
sides? Just how correct is it in theory
to superimpose the acoustical qualities
of one room upon that of another?

The philosophies of the various re-
cording engineers of the acoustic era
may now be better understood in retro-
spect. Victor always strove for bril-
liance in voice reproduction. Hence all
of the reflected sound which it was
possible to gather was utilized to en-
hance the brilliance, which to some
extent covered up a lack of true over-
tones. However, due to the fact that
the recording horns and recording dia-
phragms would not respond to all fre-
quencies equally well, the result was
a series of peaks or resonances in the
recordings which are obvious even
when played by the best equipment
now available.

Columbia records suffered similarly,
but generally the bass reproduction was
more adequate, as a general statement.
No matter how good the records, all
were at the mercy of the temporary
steel and fibre needles. The lateral disc
industry suffered principally for two
reasons, the lack of suitable damping
means in the limited higher frequency
range then attainable and in the lack
of laboratory standard instruments for
evaluating reproduction. Victor’s re-
action to the reality of the competition
offered by the Edison tone-tests has
been cited previously.

Others reacted to the sensational Edi-
son accomplishment in other ways. The
great Aeolian Company, then a princi-
pal manufacturer of pianos and pipe
organs, entered the lists with a line of
phonographs and vertical-cut shellac
records. It is notable that the cut of the
grooves of the new Aeolian disc was
precisely that of the Edison disc, also
the same number of threads per inch,
150. The Aeolian-Vocalian, as it was
named, was equipped with a universal
tone-arm, so that both lateral- and
vertical-cut dises could be played by
changing the reproducer stylus and the
position of the reproducer. In England,
where these machines and records were
also manufactured, the Edison idea of
a description on the reverse side was
also employed for a time. Whether
voluntarily or because of certain un-
solved technical difficulties, the hill-
and-dale records were replaced with
laterally-recorded discs within a year
or so.

Other well-informed persons with
access to the various recording studios
also attempted to climb on the band-
wagon. Henry Burr, popular recording
tenor who made records for all of the
companies, apparently was equally im-
pressed with the results obtainable by
the new Edison methods. He organized
a recording company of his own called
Par-O-ket. These records, strangely
enough, also had the same groove cut
and number of threads per inch as
the Edison discs. The Par-O-ket rec-
ords were made only 8 inches in diam-
eter, but it is understood that this com-
pany also put out a 10” disc of the
same type with another label. These
and the Aeolian-Vocalian records could
be played on the Edison diamond-disc
machines by putting two discs on at the
same time, to raise the playing surface
of one to the requisite height. The only
difficulty was that the shellac base
records were not hard enough to stand
up to the reaction of the Edison repro-
ducer. At this time it would have been
a wise move on the part of the Edison
executives to have licensed their com-
plete process, including the harder con-
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densite record surfacing material for
the use of other manufacturers. The
failure to do so was certainly a most
important factor in the triumph of the
technically inferior, but more easily
adaptable, lateral disc.

Another company jumped on the ver-
tical-cut bandwagon. The Starr Piano
Co. of Richmond, Indiana, in 1918
brought out a line of hill-and-dale discs
also with the Edison cut which was
named the Gennett Art-Tone series.
However, as had occurred also with the
Aeolian-Vocalian vertical-cut records,
these also were shortly replaced with
lateral recordings. There were factors
other than the lack of hardness of the
record materials responsible for the shift
to the lateral record; one was the poor
design and excessive inertia of the
sound-box and tone-arm assemblies of
the machines designed to play them.
The lack of sufficient compliance in the
diaphragm stylus assembly was also a
critical factor. One of the inherent dis-
advantages of the vertical-cut method
is that the reactive forces generated by
the stylus tracking the groove are
superimposed in one direction upon the
weight required to insure the tracking.
Even with the carefully balanced Edi-
son reproducer which did not depend
upon the groove for carrying it across
the record, the shellac discs would not
stand up. A licensing plan permitting
the use of the Edison developed mate-
rials would have easily obviated this
difficulty and would have extended the
repertoire of the vertical-cut branch of
the industry at a time when it might
have become an important considera-
tion.

These things are admittedly easy to
see by hindsight. The Edison lesson
seems not to have been lost on Colum-
bia Records, Inc., when in introducing
the microgroove records in 1948, it im-
mediately offered licenses to all of its
competitors, with results which have
exceeded all expectations.

One of the best known recording ex-
perts of the time was Victor W. Emer-
son, who had early been in the employ
of Edison and later the United States

Phonograph Co. He and his brothers,
also employees, had left after a dispute
over some missing eylinders around 1900,
and had been immediately hired by the
Graphophone Co. Emerson also became
greatly impressed with the technical
success of the new Edison process and
set to work to find a way to circum-
vent the patents involved. He soon
came up with the idea of a record
that was universal, rather than an-
other machine that would play either
type of record. To accomplish this
Emerson designed a cutter that would
record on a bias, producing a record
groove that was partially vertical and
partially lateral; therefore, they could
be reproduced on the Edison machines,
which were designed to play only one
type of vertical discs, or on the Victor
or Columbia machines, which were de-
signed to play only laterally-recorded
discs. This was the first 45° cutter.

The fallacy in the Emerson idea lay
in the fact that his record would play
even less well on the Edison phono-
graph than the other shellac discs with
the requisite 150 grooves per inch, for
due to the bias cut, the vertical bear-
ing surface was reduced by approxi-
mately one-half. Emerson resigned from
his position with the Graphophone Co.
and founded the Emerson Phonograph
Co., which, in altered corporate form,
functioned for many years in the radio
and television field. The unique concept
of a universal record served to protect
Emerson from the legal clutches of his
former employer, however, which as
the reader will realize by now was bet-
ter than par for any one patent! How
touchy the lateral disc people were
about this climbing onto the vertical-
cut bandwagon was indicated by the
suit which was immediately brought
against Emerson by the American
Graphophone Co.

Emerson later did some quite inter-
esting things, though some might be
considered a bit unethical. One of these
was to put out a series of 7”7 discs to be
played with a sapphire ball, at low
prices. Some of these were dubbed from
Pathe records by great artists and are




208

EVOLUTION OF THE PHONOGRAPH

now great rarities. The voice of Enrico
Caruso, as recorded originally upon
cylinders by the Anglo-Italian Com-
merce Co. was one of these, but the
label did not carry his name.

Probably the introduction of vertical-
cut discs and machines by Pathe and
Edison gave independent inventors and
entrepreneurs the opportunity they had
been seeking. Most of the new phono-
graphs were universal with various
ways of making the accommodations for
playing the Pathe sapphire ball records,
the Edison-cut records, and the lateral
discs. Now there were several instru-
ments designed to play all types of
records including Pathe, Aeolian-
Vocalian, Emerson, and Gennett. The
basic superiority of the hill-and-dale
record had been proven by the Edison
tone-tests and the attempts of artists,
inventors, and entrepreneurs to utilize
it shortly after these demonstrations
began is ample affirmation.

However, events in world history as
well as the simple laws of economics
seemed to be moving against the san-
guine Edison enterprise. Less than a
week before the first memorable tone-
test, Edison had been summoned to
Washington to act as head of the Naval
Advisory Board. Strange as it may seem
to us today, up to that time there had
been no organized research in the Navy
Department. The threat of unrestricted
submarine warfare was upon us and it
was imperative to implement the sud-
den demand for preparedness. Already,
war-created material shortages were
impeding production in the Edison in-
dustries as in many others. The phenol
and other materials required for sur-
facing the new Edison discs were not
of the requisite high quality that the
sensitivity of the recording and repro-
ductive process demanded. Conse-
quently during the World War I years,
the Edison disc records became in-
ordinately noisy, and the “old man”
was in Washington, with more im-
portant matters occupying his atten-
tion.

After the failure to license the proc-
ess, the failure of the Edison Co. to get

up adequate advertising budgets was
probably next most important in the
swing away from the vertical-cut discs.
To illustrate how important this was
and the pressures involved, consider the
following. The first time around, the
sensational tone-tests made the head-
lines everywhere; but repeat perform-
ances, even though as successful or
more so than the previous ones, seldom
drew the same attention from the
newspapers. This is partly understand-
able as, of course, the novelty had worn
off. But of perhaps greater influence
was the fact that the large advertisers
in the newspapers were Edison’s com-
petitors, particularly Victor and Co-
lumbia. Edison spent large sums for
the tone-tests, but not for newspaper
advertising. By subtle hints, the adver-
tising managers of some newspapers
were able to prevail on the good judg-
ment of their music critics and to per-
suade them to stay away from the tone-
tests. Perhaps the eventual outcome
might have been different if the Edison
advertising men had been given ap-
propriate budgets for advertising these
recitals. The newspapers were later
faced with a somewhat similar situation
in the early 1930's by the competition
of radio advertising. By united action
they forced radio advertisers to use
space in their competitive medium by
abruptly curtailing the large amount of
free space that formerly had been given
to the listing of radio attractions.

The salesmen of the opposition forces
also found it possible to suggest in
devious ways to prospeviive purchasers
that the Edison tone-tests were faked,
that the singers simulated the repro-
duced voices, that the violinists also
imitated the recorded violin tones. That
top flight artists would stoop to such a
thing is incredible, but not everyone
paused to consider whether it was
likely that an established singer would
be likely to risk his reputation in that
way. To meet this sort of snide com-
petition, Edison officials encouraged
popular artists in vaudeville also to
use the phonograph in connection with
their acts. Numerous comparisons were
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given on the Keith and other circuits,
not only by singers but by Hawaiian
guitarists, banjoists, and players of the
marimba and xylophone. The impos-
sibility of mimicing these instruments
was of course quite obvious to anyone,
as there is no control over the quality
after the string has been plucked or the
hammer used. To anyone who had
heard the magic of hearing the banjo of
Joe Roberts, or the xylophone of Friscoe
perfectly reproduced by a stock lab-
oratory model Edison phonograph from
the stage, there was no possibility of
suggesting such a thing.

Outside of the uncanny accuracy in
the reproduction of solo voices and in-
struments, or of small ensembles, the
Edison phonograph did have some seri~
ous faults. One was the surface noise
previously mentioned, which was par-
ticularly aggravating from 1917 through
1920, just when the opportunity to real-
ize upon the wide acceptance engen-
dered by the tone-tests was greatest.
Another was the comparative “deaf-
ness” of the Edison dead studio record-
ing technic. Essential to facsimile re-
production of instrument or voice alone,
this method limited the size of or-
chestras that it was possible to record
satisfactorily. Edison personally believed
that one should be able to hear each
individual instrument in the band or
orchestra. As this was before the suc-
cessful development of microphonic re-
cording and broadcasting it was not
nearly so obvious then as today that to
satisfy the ear in the recording of
large instrumental or choral groups that
it would be necessary to record some
reflected sound, or room resonance,
with the source sounds. The partially
deaf Edison would often bite into the
cabinet of the phonograph to judge
as to whether each instrument had
been individually registered. Utmost
fidelity and definition was his goal.
The chief reason Edison orchestral re-
cording proved unsatisfactory was that
a room of live acoustical properties was
required for proper development of the
ensemble effect. Reproduced in the
home, where upholstered furniture,

drapes, and rugs quite often prevented
such an acoustical development of en-
semble through multiple reflections, the
Edison orchestral recordings were often
singularly unappealing.

Although Victor and Columbia were
hardly more successful in the recording
of large orchestras, it was not a matter
of avoiding room resonance, but chiefly
the limitations of tone range that made
the acoustical records of these compan-
ies so pitifully inadequate. Yet Victor
from 1918 on had advertised recordings
by the Boston Symphony Orchestra,
directed by Muck and by the Philadel-
phia Orchestra with Leopold Stokowski
as conductor, at a time when it was
impossible to get one third of the men
of either organization within registering
range of the recording horns. Columbia
later did the same with Ysaye and the
Cincinnati Orchestra. Yet Edison never
descended to such flagrant misuse of
the reputation of great orchestras and
conductors. However, by 1918, Edison
was able to record orchestras of thirty-
five men, with each instrument individ-
ually registered, but as the number of
instruments was increased the propor-
tional volume of each was decreased,
with those farthest from the recording
horn being diminished most. Every
effort was made to achieve a proper
balance. In the best of these, a feeling
of placement, or three dimensional
quality was achieved. But, as the average
volume of individual instruments was
diminished, the abominable surface
noise of the period became more ob-
vious, seemingly limiting progress in
the direction of increasing the number
of men in the orchestra. One of Edi-
son’s costly but futile attempts to solve
the problem of securing good record-
ings of large orchestras involved the
construction of a huge recording horn
two blocks long, (about 200 ft.) built
of sheet brass, which was not dis-
mantled until World War II, when it
was sold for scrap.

About this time, a very important
tangential event occurred which was to
have far-reaching repercussions. This
was the publication in the Proceedings
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of the National Academy of Science in
1919 of a theoretical treatise by A. G.
Webster entitled, “Acoustical Impedance
and Theory of Horns and Phonograph.”
He outlined the functions of a log-
arithmic horn and suggested corres-
ponding relationships in electrical cir-
cuits. He originated a considerable

@

amount of the phraseology subsequently
employed in the development of theories
and ideas of others, such as that of
“impedance” in an acoustical system,
which could be balanced by a corre-
sponding “electrical impedance” in an
electrical circuit. It was undoubtedly
as a result of this basic concept that

Fig. 15-1. The Victor Orthophonic Victrola 8-30, first to use the logarithmic horn.

(Courtesy of RCA Victor.)
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actual research was begun by a variety
of investigators into the possibilities of
electrical recording. Hanna and Slepian
in 1924 published “The Function and
Design of Horns for Loud Speakers,”
but it was the work of J. P. Maxfield
and H. C. Harrison which resulted in
the introduction of the Western Electric
system of recording and the Orthophonic
Vietrola (Fig. 15-1) and Viva-Tonal Co-
lumbia Phonograph in 1925. The results
of their work was summed up in “Meth-
ods of High Quality Recording and Re-
producing of Music and Speech Based
on Telephone Research,” published in a
transeript of the Proceedings of the
American Institute of Electrical Engi-
neers in 1926. These developments will
be dealt with in proper sequence and
in the Appendix.

However, there are a few remaining
developments in the acoustic period
prior to the actual commercial intro-
duction of electrically recorded records
which should be covered. One of the
more important of these is the story
of how the Brunswick-Balke-Collender
Co., well-known manufacturers of
bowling equipment, happened to come
into the phonograph and record busi-
ness. Rumors claimed Edison cabinets
had been supplied by this company.
A disagreement occurred supposedly
about certain standards of manufacture.
At any rate, a large shipment of cab-
inets intended for Edison was refused.
The Brunswick executives then de-
cided to make a talking machine them-~
selves, to use up these cabinets. In 1920,
the Brunswick phonograph was intro-
duced, as well as the Brunswick record.
The phonograph featured a universal
tone arm, but the records were con-
ventional lateral-cut shellac discs. Un-
questionably, this was another potent
factor in the now obvious swing
towards a situation in which the rest of
the industry became to all intents and
purposes arrayed against Edison. How-
ever, deluxe models employed what the
Brunswick advertisements termed the
“Ultona” reproducer, which was the
best device provided by a competitor
for playing the Edison discs, equipped

with a permanent diamond point with
an independent stylus-diaphragm as-
sembly for these records and an in-
genious sliding weight for providing
the proper pressure upon the disc, lat-
eral or vertical. In comparison with
other contemporary lateral discs, the
Brunswick records were well recorded,
brilliant in the higher register, and with
a good surface. The Brunswick records
of pianist Leopold Godowski and others
were considered sensationally good at
the time.

Perhaps this was one of the reasons
for the decision of the Edison execu-
tives to secure Rachmaninoff for a series
of Edison records. These were also
issued in 1920, but were first issued
with the wartime, noisy surfaces which
detracted very considerably from the
excellent fidelity and volume of the rec-
ords. There is no question but what
the Edison men also did their best to
persuade Rachmaninoff to agree to a
tone-test appearance, which doubtless
would have created a sensation. How-
ever, he evidently refused, so the Edi-
son advertising men did what they
thought was the next best thing. They
had Rachmaninoff pose for a picture
at a piano with a jury behind a screen,
the test being as to whether these men
could tell the difference. An advertise-
ment on this privately conducted tone-
test with the picture appeared in Etude
for December, 1920 and other national
magazines. As at this time Rachmaninoff
was also recording for Victor, the im-
plications of this ad were obvious.
Under the picture was this caption:
“Hear Rachmaninoff on the New Edi-
son” and the following statement, “Now
you can make a straightforward com-
parison and find out which is the best
phonograph. Rachmaninoff himself, the
great Russian pianist, gives you this
opportunity. He has made recordings
for one of the standard talking ma-
chines. We are very glad he has done
so. For now you can compare.” At any
rate, Rachmaninoff failed to make other
Edison records thereafter. One factor
in this may have been that one of
the duplicate masters of one of Rach-

.
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maninoff’s own compositions contained
a technical pianistic error, yet thou-
sands of pressings from this defective
recording were issued to Edison dealers
throughout the country. This particular
master was not used, however, when
within a short time these Rachmaninoff
Edison records appeared with the white
labels, with the improved surfaces, when
they again had wide circulation.

In 1922, Columbia introduced a new
silent surface record developed by its
affiliate, English Columbia. Had it been
found possible in the decade before to
have solved the noisy surface so long
associated with the Columbia laminated
records, Columbia also might have
given the Victor Co. much more com-
petition. Even as late as it was, it was
undoubtedly a factor in the Victor de-
cision to double all of the red seal
series and to withdraw from the market
thousands of their own rather noisy
surfaced single dises which had been
piling up in warehouses and on the
shelves of dealers since before the war.
Unsold record return allowances had
been a policy of all companies, but
these allowances were insufficient. So
Victor for the first time in its history
permitted dealers to sell at reduced
prices—half price, to be exact—on all
single-face, red-seal records.

In England, radio did not have the
immediate and unqualified public ac-
ceptance manifested in the U. S, in
part due perhaps to the lack of com-
mercial competition as there were no
commercially sponsored programs. Con-
sequently, the gramophone did not seem
to be threatened with the serious in-
roads that early became apparent in
the U. S. Immediately following the
war, great strides were made by Eng-
lish recorders in improving the quality
of acoustical lateral disc recordings and
in developing better sound boxes and
horns. In 1922, a machine was placed
upon the market in England called the
World. The inventor reverted to the
principle of the constant speed beneath
the point that had been covered in the
original Bell-Tainter patents of 1886.
This allowed the production of records

which had a playing time of several
minutes. Reports were that the repro-
duction quality was excellent. But by
this time the preponderance of ma-
chines and records in England had
been also standardized as lateral, and
lack of artists and other considerations
prevented the success which the idea
merited. This, as with a number of
other industry developments through
the years, was an example of a correct
principle being introduced at the wrong
time, or under the wrong auspices.

There was also another factor of vital
importance to the successful merchan-
dising of phonographs, particularly in
the United States. This became of more
and more consequence as time went on;
namely, the design of the cabinets in
relation to the increasingly rapid shift
in trends of interior decoration.

Style played a much greater part in
the building and crashing of the phono-
graphic dynasties than most people
realize. The largest upswing in Victor
fortunes began after the introduction
of the internal horn Victrola in 1906. As
pointed out, this represented not an im-
provement in reproduction but an en-
deavor to adapt the form of the machine
to the home environment. In other
words, it was largely a stylistic de-
velopment. However, by 1918, the Vic-
tor Co. had grown sleek and fat—as
corpulent as its leading tenor, Enrico
Caruso.

Eldridge R. Johnson had been smart
in envisioning the Victrola as a musical
instrument and in e~ ‘eavoring to style
it in such a manner as to induce its
acceptance into the best homes. How-
ever, there was a subtle distinction be-
tween the concept which he held and
that attached to it by the public at
large. This subtle distinction was in the
concept of Johnson that the Victrola
was a unique musical instrument, rather
than a reproducing machine. He there-
fore thought that it should have a
unique format growing out of and ex-
pressing its function, somewhat as that
of a harp, cello, or piano. However, the
purchasers of Victrolas missed this
point and looked upon t.hesg instru-
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ments as items of furniture—not being
particularly concerned with the appro-
priateness of their design in a philo-
sophic sense. This differing viewpoint
eventually resulted in the loss of the
whole-hearted acceptance that the Vic-
trola had achieved in a few short years
and which had been so clearly shown
by the adoption by a large share of the
public of the term “victrola” as the
generic term for “talking machine.”
This success actually had grown to
such an extent that it proved embarras-
sing and it became necessary for the
Victor advertising men to use the re-
dundant term the “Victor Victrola.”
For a number of years while Victor
was setting the upward pace, other
companies had confirmed the “right-
ness” of Victor design by copying its
general character and outward appear-
ance. There is no more sincere tribute
than imitation! The first Amberolas,
the first diamond disc phonographs, the
Sonoras, Pathes, Aeolian-Vocalians, and
even the Columbias, were patterned
more or less openly after the style
trend that had been established by
Victor with the first upright internal
horn Vietrola. This unquestioned style
leadership had been strongly reinforced
by advertising, which as in all other
fields, exerted an undeniably strong
influence upon public taste. The glori-
fication of the Vietrola in full-color ad-
vertisements in nearly all popular mag-
azines month after month was a potent
element in molding popular desires and
finally in convincing many who cared
little about musie that they should have
an expensive Victrola, because it was
the thing to do. It became a symbol of
cultural attainment of the same order
as that supplied by enterprising book
salesmen who filled bookcases with
imposing leather bound volumes that
were seldom opened. The curvi-linear
corner posts and heavily molded tops
of the Vietrolas became almost as sym-
bolic as the famous Victor trademark.
Having established the trend and set
the pace for so many years, it is not
surprising that the executives and di-
rectors of the Victor organization be-

L d

Fig. 15-2. Edison Disec phonograph
Model A290 in mahogany Sheraton in-
laid marquetry. (Courtesy of Edison
National Historic Site.)

came eventually somewhat overcon-
fident and insensitive to changes in
public taste. The first step taken by a
competitor that resulted in the eventual
overthrow of what might be termed the
‘“ola” style cycle was taken by Edison.
In 1915, it had been decided that the
new line of Edison instruments should
be considered, not as machines, the
prior Edison concept, nor as musical
instruments, the Johnson concept, but
as furniture housing a sound reproduc-
ing instrument. Its function was not
to be concealed, but it was to have
cabinets designed by foremost cabinet
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designers and supplied in a sufficiently
wide number of styles so as to fit prop-
erly into any home environment. At
that time it would have been impossible
for any smart furniture designer to
have bucked the trend towards the so-
called “period” styling in home furni-
ture design. “Modern” was almost as
far away as TV. In view of that fact,
the cabinets designed by Elsie de Wolfe
for Edison were provided in various
woods and finishes in designs founded
on furniture motifs of the famous eclec-
tic designers of the late Renaissance.
Among these were the original line of
upright cabinet models called the Chip-
pendale, William and Mary, Sheraton,
and Jacobean. (See Figs. 15-2 and 15-3.)

Fig. 15-3. A popular model of the Edi-
son Disc phonograph manufactured in
1915. (Courtesy of Edison National His-
toric Site.)

There is no doubt but that the careful
styling of these cabinets was responsible
for acceptance by many who rebelled
against the non-traditional convention-
alism of Victor cabinet styling. Edison
differed from the other leading manu-
facturers by placing but three differ-
ent qualities of reproducing equipment
in a wide variety of cabinets. One was
the so-called *laboratory model,” which
was the standard Edison disc reproduc-
ing equipment for which the records
were designed. The others had a some-
what smaller horn and shorter spring-
wind motors, for installation in the
smaller cabinets at a lower price. Vie-
tor’s only notable reaction at the time
to this style trend was the introduction
of a special series of eight period
models (similar to the Victor XI shown
in Fig. 15-4) intended for limited dis-
tribution, as shown in a double page
spread in the ‘Voice of the Victor’ for
November, 1917.

Fig. 15-4. The Vietrola XI first made in
1917 reached considerable popularity.
It sold for $110. (Courtesy of RCA
Victor.)
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In 1918 articles began to appear in
popular publications denoting the fail-
ure of phonograph manufacturers to
keep pace with new trends in interior
decoration. One of special interest ap-
peared in “Country Life.” A fad de-
veloped of taking the functioning
mechanism out of the manufacturer’s
cabinet and installing it in a special
cabinet. This evolved into quite a
profitable business by small furniture
factories making special deluxe pe-
riod model cabinets for the trade.
Other companies were not as insensi-
tive as Victor to this trend and soon
phonograph manufacturers such as
Cheney and Sonora were putting out
models with custom-built cabinets at
high prices—some of which are prob-
ably serving as liquor storage cabinets
today! This trend led to the famous De-
Luxe hand-made Sonora phonographs
with all wood tone-arms and tone-
chambers. Some of these Sonoras sold for
as much as $1,500. When the Brunswick-
Balke-Collender Co. entered the field in
1920, it also put out a line of period
models and custom-built cabinets for
the higher-priced units. Sonora was one
of the first of the regular manufacturers
to market the so-called console models,
which were horizontal, rather than ver-
tical. Even the Edison executives, for
once alert, also soon had companion
console models design patterned after
their upright period models.

Here it must be noted that style
again was overcoming function. All re-
producing instruments sound better if
the sound comes from a position above
ear level. This phenomenon may be
checked and verified easily under
widely varying conditions. It is par-
tially due to the fact that higher regis-
ters and overtones travel in more or
less straight lines more or less parallel
to the central axis of the horn or cone
reproducer and are easily absorbed, or
reflected by obstructions. This phenom-
enon years later accounted for the use
of the inclined sounding board for the
mounting of the dynamic speaker in
Philco radios, and again is being. used
in some hi-fi speaker enclosures.

Among the leaders of the industry,
only Victor resisted the trend towards
the consideration of the phonograph pri-
marily as a piece of furniture and later,
the trend towards consoles. It was said
by one writer that the Victor directors
“had clung to the upright Victrola as
stubbornly as Edison had clung to the
early cylinder.”* However, there is this
to be said for both Johnson and Edison:
they both had tenacity in clinging to
concepts that they personally firmly be-
lieved to be fundamentally correct.

In 1923, when the console craze had
reached its height, Victor sales dropped
$10,000,000, or 20%. Victor representa-
tives and jobbers all over the country
were astounded to find Victor dealers
extremely resentful of the fact that
Victor was not preparing to meet this
strong consumer demand. Many deal-
ers, especially in metropolitan areas,
felt obligated in self-defense to take
on competing lines who had for years
been exclusively Victor. This naturally
resulted in the establishing of danger-
ous competition for the Victor lines in
places where before there had been
little. Many of these dealers, freed from
the idea that they ought to restrict
their loyalties to one company, never
again went back to an exclusive basis.
This situation finally forced the direc-
tors to action, they persuaded Mr.
Johnson that it was essential to design
a line of console Victrolas. However, he
insisted in adhering to his conception
and would not agree to eliminating the
stylisms and curvatures which had be-
come so thoroughly identified with Vic-
tor design. Actually the design of the
new console Victrola from the “mod-
ern” point of view was a success, but
from the standpoint of the housewife
of that time who wished to use the
console as a table when not in use as
a Victrola, it was a failure. The new
models had curved top surfaces on
either end, with the g¢onventional Victor
lift top rising yet higher in the center.
These were promptly labelled “hump-
backs” by some irate dealers.

1 The Rise and Fall of the Phonograph—Amer-
scan BMlercury, Sept. 1932, by Dane Yorke.
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By 1924, total capitulation to the de-
mands of dealers and public had to be
made. A series of cabinet consoles with
flat tops was made ready, but hardly in
time. Sales had declined to $37,000,000
and net operating income had fallen off
more than 80% in the two years through
1924—this despite the fact that in that
year Victor was the largest single ad-
vertiser of any American corporation.
The advertising budget for 1924 was
$5,000,000, or 14% of sales.

As evidence that this myopia of the
Victor directors had not been confined
to trends in home decoration, it should
be cited that in the same two-year
period just discussed the sales of radios
in the United States had leaped from
$60,000,000 to $350,000,000. Yet at the end
of this time it has been stated that not
a director or major official of the great
Victor organization had a radio in his
home. Considered objectively, this can
be understood, but not necessarily ex-
cused. Naturally enough, with the
greatest talent in the world at their
beck and call, why should a director of
the Victor Company have to go else-
where than their own resources for en-
tertainment? Moreover, the mean cul-
tural level of radio at the time was as
puerile as the average TV program to-
day. However, when sales began to
slough off, it is rather surprising that
some of them did not begin to study
radio broadcasting and its possible im-
pact upon the phonograph industry. The
thought that radio was about to “take
over” probably never occurred to them.
Certainly, when the radio magnates
wheeled up the trojan horse of “Bell
telephone research” letting in the tech~
nologists of the radio industry in the
guise of telephone repair men, they
were either too far gone to object, or
didn’t suspect the eventual outcome.

To give the reader a brief financial
picture of the latter days of the acoustic
phonograph industry, a few of the high-
lights of the two leaders, Columbia and
Victor, may not be amiss. Edward
Easton, president of the Graphophone
Co., had died in 1915, leaving an estate
of about $1,000,000. The assets of the

Columbia Graphophone Co. were then
about $14,000,000, or about $2,000,000
surplus. Victor’s assets that same year
were about $21,000,000, with about
$14,000,000 surplus, of which $7,000,000
was cash. By 1917, the American
Graphophone Co. assets had grown to
$19,000,000, but still the surplus re-
mained at about $2,000,000. Meanwhile,
Victor's assets had leaped to $33,000,000,
with a surplus of $23,000,000, with
$5,000,000 in cold cash. Edison’s total
phonograph and record sales in 1917 was
something over $9,000,000, but jumped to
$22,600,000 by 1921, its largest year.

Phonograph stocks were not listed
on the New York Stock Exchange until
1919 when a New York financier bought
control of the American Graphophone
Co. stock. He changed the capitalization
from 150,000 shares of $100 par value to
1,500,000 shares of no-par value. He
then had this new stock listed on the
New York exchange. The list price
moved steadily upward until it was
quoted at $65 per share. On that basis
the new capitalization was over $90,~
000,000, although the actual assets of the
company were less than a third of that.

To create an income picture corres-
ponding to this inflated capitalization,
production and sales promotion were
expanded. However, the product was
not sufficiently improved to create the
requisite demand and much merchan-
dise remained unsold. The situation be~
came observed by the investing public
and the price of the shares dropped to
below $5 per share. The financier who
started this cycle of activities retired
with a handsome profit on his initial
investment, but the oldest company in
the phonograph industry was ruined.
The bankers kept it going a year or two,
but in 1923, receivers were appointed.

Victor in the meantime had pur-
chased a half interest in the English
Gramophone Co. in 1921, for $9,000,000.
This year Victor sales had exceeded
$51,000,000. The year before sales had
been more than $50,000,000. Years be-
fore, Johnson had sold the controlling
interest in the English Gramophone Co.
for $50,000,000.
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In the first 20 years, the Victor Com-
pany had earned assets of $43,000,000, of
which $31,000,000 was surplus and un-
divided profits. In 1922 $30,000,000 was
distributed by means of a six-for-one
stock dividend. That year Victor’s net
operating income was over $7,000,000.
The next year, however, as stated pre-
viously, Victor’s gross sales dropped by
about $10,000,000 to approximately
$37,000,000. Meanwhile, radio sales were
zooming to astronomical heights with
even greater acceleration than the con-
verse drop in sales of phonographs and
records. To assist in getting a true per-
spective, record sales alone of the in-
dustry in 1955 totalled approximately
$300,000,000.!

1 Gross sales of phonograph records in the U.S.
in 1974 were over $2,000,000,000.

January 1, 1924, Victor gave its first
great broadcast party, with John Mc-
Cormack and Lucrezia Bori. In more
ways than one this event epitomized
the victory of radio. Historically it
marked the day when Victor cele-
brated the arrival of its Trojan horse!

Meanwhile Thomas A. Edison, Inc.
plugged along, paying no attention to
radio, but slowly and continually im-
proving the white label disc record. The
strange reluctance of Edison and his as-
sociates to interest themselves in the
latter day development of electronics
in which they had played such a vital
part in the telegraph and telephone
days still remains to be satisfactorily
explained.







CHAPTER 16

WIRELESS TELEGRAPHY,
WIRELESS TELEPHONY,
AND RADIO

TeLEGRAPHY, telephony, wireless telegra-
phy, and wireless telephony all con-
tributed to the modern art of electrical
recording and sound reproduction. The
theory of electromagnets written by
Joseph Henry in 1843 not only laid the
foundation for Morse’s telegraph, but
for our transducers and transformers.
The work of Bell and Edison in tele-
phonic research gave us our basic forms
of earphones, microphones and loud-
speakers. Edison and Hertz demon-
strated the possibility of wireless com-
munication, Lodge and Marconi dem-
onstrated its practicality. Reginald
Fessenden almost alone and quite early
proved that wireless telephony was just
around the corner and was the first
man to actually broadcast music over
the airwaves.

Edison, Fleming, and DeForest con-
tributed the three constructive elements
of the vacuum tube that converted
wireless telegraphy and telephony into
the radio. Fessenden, Armstrong, and
Williamson developed circuits that
were milestones in the tortuous prog-
ress towards relatively distortion-
free amplifiers—a prerequisite for high
fidelity.

The science of electronics may be
said to have begun with the theories of
a Britisher, Clerk Maxwell, a mathema-
tician who investigated electromagnetic
phenomena. During the period begin-
ning in 1863, he proved by mathematical
formulas that energy was radiated from
electrical circuits and that this energy

which escaped into space would have to
obey the laws which apply to light.
This information he published in 1873.
Two years later, Edison made the first
known device for detecting this vagrant
form of electrical energy.

In the December 25th issue of Scien-
tific American for 1875, a complete de-
scription with pictures was given of the
experiments and apparatus used to
demonstrate the then inexplicable phe-
nomenon which, for want of a better
name, was called “etheric force.” Pic-
tured was the very first wireless detec-
tor, or detector of what are now known
as electromagnetic or radio waves. This
consisted of a little black box contain-
ing two carbon electrodes which could
be delicately adjusted to a very fine
gap by means of micrometer screws,
which Edison had devised as a means
of detecting the presence of the new
force. Experiments proved this to be,
indeed, a new form of energy, obey-
ing none of the usual laws govern-
ing electric currents, voltaic or static,
for it would not charge a Leyden
jar, would not register on either the
electroscope or the galvanometer, and
had no respect for insulation. Al-
though its presence was detected by a
spark, it was a spark different from
that of galvanic cells or from the
electrostatic machine. In the same
month, Edison gave a demonstration
with his apparatus before the members
of the Polyclinic Club of the American
Institute.
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Immediately after these events a
great furore arose among the electrical
experts. A majority scoffed, few were
impressed sufficiently to try experi-
ments of their own, or to withhold
judgment. The next issue of Scientific
American carried a lengthy editorial
entitled “Etheric Force and Weak Elec-
tric Currents.” It seems that Prof.
Philip Reis, the eminent German in-
ventor of later telephonic fame, had
attempted to duplicate Edison’s experi-
ment by use of an electrostatic machine
and a pair of Leyden jars and had con-
fused the usual “brush” discharge with
what Edison was demonstrating as a
new force. In respect to this the editor
stated:

“Thus far all attempts to generate the
Edison ‘etheric force’ by means of
such an apparatus as Professor Reis
employed have been fruitless. It has
been produced only by means of an
interrupted current from several
electropoin cells, using a vibrator
magnet or an electromagnet operated
by an ordinary telegraph key, the
current following a wire connected
with the core of the magnet or with
a piece of metal within the magnet’s
sphere of influence. The force mani-
fests itself as a spark when the wire
is rubbed against a piece of metal;
when a body of metal, such as a stove
or gas pipe, is connected with the
wire and touched by a piece of metal,
as a knife blade; or when two carbon
points are brought in contact in a
dark box, one carbon being con-
nected with the wire leading to the
magnet, and the whole apparatus be-
ing carefully insulated to exclude in-
ductive electricity.

“Sparks are also obtained when the
conducting wire is rubbed by a lead
pencil or a piece of metal held in the
hand, and even when the wire is
rubbed by its own free end. The con-
ducting wire does not require to be
insulated. It may be lead through
water, wound around large bodies
of metal, or trailed along the ground,
yet the sparks appear. One rainy

night Mr. Edison led the wire from
the vibrator out of doors, across the
sidewalk, up and down the block in
the gutter, through which a torrent
of water was pouring, thence by an
alley way to the rear of his labora-
tory, and thence up stairs to the floor
above, where the sparks were dis-
tinctly seen between carbon points in
a dark box. (This box was illustrated
in our last number.) On another oc-
casion the vibrator was connected by
means of a wire with the general sys-
tem of gas pipes of Newark, where-
upon signals were transmitted, with-
out other connection, to his house in
a distant part of the city.

“~ = - Enough has been said to show
that Professor Reis and Mr. Edison
are pursuing two widely different
lines of investigation. So far from
being identical, the phenomenon are
at variance in every particular; the
cause of the one being statical elec-
tricity of low tension, and the cause
of the other,—etheric force, as Mr.
Edison calls it,—being, if not a new
and distinct kind of force, as he
suspects, at least a new and hitherto
unstudied phase of electricity. In
either case, Mr. Edison will rank with
the most fortunate and eminent of
scientific discoverers.”

In the January 15th Scientific American
it was further stated that Edison had
discovered that it was not necessary
to have any connections to the black
box, if it is brought within a short
distance from any electromagnetic
spark, such as that of the operating
electric telegraph equipment.

Thus, according to the editor of the
Scientific American, Edison had demon-
strated the existence of a previously
undiscovered form of energy which
we now know was identical with what
Hertz a short time later was to call
“Hertzian waves” and which are now
termed electromagnetic or radio waves.
If you will carefully note that by this
means and according to the testimony
of the editor that “signals were trans-
mitted” from one place to another with-
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out a completed wire circuit, that con-
stitutes the first demonstration of wire-
less telegraphy just as certainly as
Henry demonstrated electromagnetic
wire telegraphy before Morse.

Some modern writers upon electron-
ics purposely or otherwise choose to
minimize the importance of this dis-
covery by Edison. Several have stated
in one way or another that it was a
pure accident and that he did not have
an appreciation of its importance. Al-
though he was then only a young man
of twenty-eight, he was very busy with
several other pressing matters, includ-
ing multiplex telegraphy, which had led
him to the idea of the harmonic tele-
graph and telephony. That he did un-
derstand quite fully its importance is
shown by his prophetic words as quoted
in “The Operator,” a telegrapher’s jour-
nal in January, 1876, as follows:

“Phe cumbersome appliances of trans-

mitting ordinary electricity, such as
telegraph poles, insulating knobs,
cable sheathings, and so on, may be
left out of the problem of quick and
cheap telegraphic transmission; and a
great saving of time and labor ac-
complished.”

This incidentally, was just a matter of

two months before the issuance of the -

patent to Alexander Graham Bell on
his “speaking telegraph,” which, be-
cause of Edison’s relationship with
Western Union, probably had consider-
able to do with his inability to find time
to follow up his experiments in com-
municating with “etheric force.”

Before he was able to return again to
this line of research, he became in-
volved in the race to produce the first
successful electric lamp, and in which
we all know he was eminently success-
ful. Who can say which is the greater
gift to the world?

And who, but Thomas A. Edison,
carrying on routine experiments with
the incandescent lamp, would have
noted the associated phenomenon of the
emission of electrons from the heated
filament and the fact that this stream

of electrons could be used to carry cur-
rents of electricity in one direction only
—or to perceive that by putting an-
other receiving element in the lamp
that it would serve as a voltage indi-
cator—the basic radio tube! It was
identical with the tube patented later
by Fleming, the English physicist, who
simply revised the external circuit for
use as a detector of high frequency, or
electromagnetic waves, which Edison
had first termed “etheric force.”

But this development came later and
much work by others intervened. Many
other men made important contribu-
tions—some have received altogether
too much credit, however, such as Mar-
coni, who is known as the “father of
wireless” chiefly because of his success-
ful demonstration of trans-Atlantic
wireless communication. Our intent is
to focus attention on some of those who
have not received proper recognition.!
One of these is Reginald Aubrey
Fessenden, who was chief chemist of
the Edison laboratories from 1887 to
1890. He later accepted a position with
the Westinghouse Electric & Mfg. Co. of
Newark, N. J. In 1893 he became pro-
fessor of electrical engineering at the
Western University of Pennsylvania.
Fessenden made many inventions in
electrical and chemical engineering and
also wrote numerous scientific papers.
From 1900 to 1902 he was special agent
of the U. S. Weather Bureau in charge
of investigations in wireless telegraphy,
which led him into the researches into
wireless telephony with which we are
primarily concerned. During the next
six years Fessenden became occupied
with intensive experimentation which
resulted in his establishing basic prin-
ciples essential to radio-telephony, radio
broadcasting, and even to television.
Before the employment of electromag-
netic waves, various other types of
“wireless” telegraphy had been experi-
mented with.

11t is essential to trace the course of develop-
ment which led to commercial broadcasting in or-
der to properly credit the basic work of the men
who were indirectly responsible for the intro-
duction of electrical recording.
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In 1842, Professor Morse had estab-
lished telegraphic communication be-
tween two stations on the opposite
banks of a river, with no wires between.
Along one bank he laid a wire with
sending battery and key in cireuit, with
the ends terminating in widely spaced
metal plates in the river. A similarly
widely spaced pair of plates were placed
in the water off the other shore which
were connected with a receiving galva-
nometer by another wire. Thus, although
only a small portion of the current dif-
ferential was effective upon the receiv-
ing galvanometer, “wireless” telegraphy
was a demonstrable fact, even though
this was hardly a commercially prac-
tical means. However, not knowing of
Morse's experiments, in 1859, Lindsay in
Dundee, Scotland had been working on
the same principle. He suggested that
if two large plates were inserted in the
ocean, one off the northern coast of
Scotland, the other off the southern tip
of England, that it would be possible
by the employment of similar plates on
the American side to have trans-Atlan-
tic wireless telegraphy. Further inves-
tigation showed, of course, that this
principle was capable of only ex-
tremely limited application, and in no
way applicable to trans-Atlantic com-
munication. However, similar experi-
ments were carried out as devices for
ship to shore signaling and for use as
warning devices between ships, with
considerable promise.

A second early means of accomplish-
ing “wireless” telegraphy was the use
of the induction principle. It had early
been discovered that two wires, or
plates, parallel to one another, would
have a charge induced in them of op-
posite polarity, if the other were
charged. In 1885, Edison and Gilliland
devised an induction system for sig-
naling to moving trains by using the
telegraph wires paralleling the track.
Stevenson in England in 1892 estab-
lished a working induction wireless
from the mainland to an island half a
mile distant, by using at either end
large horizontal coils 200 yards in diam-
eter, Utilizing this same idea, Dolbear

described in 1893 a scheme for wireless
communication in which he used at
either station an elevated wire grounded
at one end and in series with trans-
mitter and receiver, respectively. Com-
munication was established up to one-
half mile.

However, it was the theoretical re-
search of Clerk Maxwell in the period
from 1860 to 1870, published in 1873,
and before Edison’s laboratory experi-
ments, which showed that energy may
be radiated from an electrical cireuit,
and that this radiated energy then fol-
lows the same laws as does light. Edi-
son’s discovery, “etheric force,” of
course was the same phenomenon to
which Maxwell previously referred.
Maxwell was a pure scientist and per-
haps had little thought of the probable
future utility of his concepts. In gen-
eral, the English scientists were quick
to grasp the significance of Maxwell’s
electromagnetic wave theory, but there
was considerable lag in other quarters,
particularly in Europe. However, one of
the exceptions, von Helmholz, the well-
known German physicist, persuaded
Heinrich Hertz to take up experiment-
ally the relationships between radiated
electrical energy and light. This was
several years after Charles Batchelor,
Edison’s technical assistant, had demon-
strated “etheric force” using the black
box at the Paris Electrical Exposition
of 1881.

During the course of his experiments,
Hertz detected the evidence of electro-
magnetic radiation by means of a mi-
nute spark-gap which as we know was
demonstrated by Edison and Batch-
elor previously. Before April, 1888, he
demonstrated the feasibility of wireless
communication by use of these electro-
magnetic waves. For sending he used
a spark-gap with one side attached to
a radiating conductor, a similar receiv-
ing conductor at a distance was con-
nected to a tuned receiving circuit and
the minute spark-gap detector.

Hertz altered the frequency of the
radiated waves by changing the capac-
ity of his radiating conductor, or an-
tenna, and succeeded in reflecting and
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focusing the radiating electromagnetic
waves, thus proving the correctness of
Maxwell’s electromagnetic theory of
light, and vindicating Edison’s predic-
tion of a tremendous usefulness in
communications.

Hertz’ experiments were of tremend-
ous scientific importance and after the
publication of his “Electric Waves,” in
1888, it became realized that he had
laid the foundation for the future de-
velopment of electromagnetic wireless
communication as assuredly as had
Henry for wire telegraphy. This was
reflected in the almost immediate pro-
jection by a large number of experi-
menters of the possibility of using the
“Hertz” waves, as they were then called,
for penetrating fog and material objects
for electrical signaling purposes.

Professor Elihu Thomson in 1889, in
a lecture at Lynn, Massachusetts, sug-
gested their use for this purpose and
Sir William Crookes in the Fortnightly
Review for February 1892, quite com-
pletely canvassed the possibilities and
problems to be overcome in making
practical application of the Hertzian
waves for wireless telegraphy. Among
several scientists who repeated the ex-
perimental work of Hertz and expanded
upon it was Professor David E. Hughes,
who reported his work in Electrician,
of May 5, 1890. Professor Dolbear, who
had been granted a patent on the prin-
ciple of induction for wireless teleg-
raphy in 1882, and who had been active
in telephonic and acoustical research—
inventor of the opeidoscope—also be-
came interested in the possibilities of
the electromagnetic waves.

The principle of the coherer, in which
tubes containing conducting powders
were used to detect the waves had been
established by Munck in 1835 in experi-
ments using Leyden jars. He discovered
that the resistance of the powder was
changed after a Leyden jar was dis-
charged nearby, without of course hav-
ing a true appreciation of its signif-
jcance.! However, it was not until 1830
that Branley showed that such a tube

2 “Coherer Action,” Guthrie, Tramsactions of
the Electrical Comgress, St. Louis, 1904,

would respond to electrical discharges
at a distance. In 1893, Professor Minchen
demonstrated the use of a coherer with
a battery and galvanometer shunted
around the tube to detect electromag-
netic waves at a distance.?

On June 1, 1894, Sir Oliver Lodge de-
livered a lecture before the Royal In-
stitution on “The Work of Hertz.”* In
this lecture, Lodge describes the filings
coherer, the automatic tapper for loos-
ening the filings to make continual de-
tection possible, a metallic reflector for
focusing the Hertzian waves, the con-
nection of the coherer to a grounded
circuit, and other variants. Professor
Lodge stated that in his estimate the
apparatus then used would respond to
signals at a distance of half a mile.

Early in 1895, Professor Alexander
Popoff of Cronstadt, Russia, now her-
alded by the Soviet authorities as “the
father of radio,” also was experiment-
ing with the coherer with the automatic
back-tapping mechanism (similar to an
electric bell tapper). However, he sub-
stituted for the galvanometer used by
earlier experimenters an ordinary tele-
graph relay. Popoff apparently was the
first to use the high, external antenna.
He used a mast 30 feet high connected
to one side of the radiating spark-gap,
the other side of the gap being
grounded. On the receiving end, one
terminus of the coherer circuit was at-
tached to the antenna, the other
grounded.’

Several others experimented along
similar lines, including Captain Jackson
of the British Navy, A. C. Brown and
Guglielmo Marconi of Italy. Marconi
filed a provisional specification in Eng-
land on June 2, 1896 showing two
forms of the apparatus, one similar to
that described by Lodge two years be-
fore for an ungrounded system and an-
other almost identical with Lodge's
1894 and Popoff’s 1895 apparatus—all

8 Proceedings Physical Society, Minchen, Lon-
don, 1893.

4 Procecedings Royal Institution, June 1, 1904,

8 Journal Russian Physics—Chemical Society,
Apparotus for Detection and Registration of Elec-
trical Vibrations, A. S. Popoff, December, 1895.
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three incorporated a coherer and tap-
per, but in Marconi’s provisional speci-
fication only the receiving antenna was
grounded.® It was not until March 2,
1897 that Marconi filed the complete
specification in which was included a
statement that the transmitting an-
tenna could also be grounded. Thus,
here again we have the spectacle of the
pure scientists pointing the way and
the fruits being gathered by the op-
portunists!

In the meantime, in July of 1896,
Marconi had arrived in England and
made a number of demonstrations for
the English post-office. Using un-
grounded aerials and parabolic reflec-
tors, he succeeded in communicating
nearly two miles. On May 10, 1897, Sir
Oliver Lodge filed a complete specifica-
tion showing both the antenna grounded
and also the use of an inductance
wound in the form of a coil for the pur-
pose of diminishing the rate of damping
of the waves.

At this time little work was being
done in America. Fessenden made some
experiments with the assistance of two
of his students, Messrs. Bennett and
Bradshaw, in the fall of 1896 and the
spring of 1897, which were reported
in a thesis.”

Inspired by the possibilities, Fessen-
den then began quite intensively to in-
vestigate, with the result, as we have
stated that he was made special agent
of the U. S. Weather Bureau in 1900, to
do research in wireless telegraphy.

After the termination of his contract
in 1902, he moved his laboratory to
Brant Rock, where he continued his
research, but now with the definite
goal of wireless telephony; a field in
which he was quite alone for several
years.

The story of his experimental work
was well summed up in a paper which
Fessenden presented before the Amer-
ican Institute of Electrical Engineers on
June 29, 1908. In this paper, Fessenden

¢ British Patent, No, 12039, issued to Guglielmo
Marconi, 1896.

7 Thesis, Western University of Peansylvania,
May, 1897,

quite meticulously recounted the de-
velopment of wireless telegraphy to that
date, giving due credit to the various
contributors to the sum of knowledge
then available. He then presented an
analysis of the trends in development
along various lines then in evidence.
In conclusion, Fessenden gave an ac-
count of his own experiments in wire-
less telephony, with specific descrip-
tions of the apparatus used. In intro-
ducing his lecture, Fessenden -called
attention to the fact that to assure
accuracy in describing the progress of
research he was referring to published
results such as scientific articles, theses,
and patent specifications.

It is interesting that the opening ref-
erence of his text was to Joseph Henry,
to whom so much credit is due for the
establishment of the principles of the
electromagnetic telegraph. Fessenden
said of Henry:

“Joseph Henry, to whose work the
development of wire telegraphy owes
so much, was the first (1838-1842) to
produce high frequency electrical os-
cillations, and to point out and ex-
perimentally demonstrate the fact
that the discharge of a condenser is
under certain conditions oscillatory,
or, as he puts it, consists ‘of a prin-
ciple discharge in one direction and
then several reflex actions backward
and forward, each more feeble than
the preceding until equilibrium is at-
tain ed.' ”s

Fessenden stated that Henry’s view of
this phenomenon was later adopted by
Helmholz and that the mathematical
demonstration of the fact was first given
by Lord Kelvin in his paper on “Tran-
sient Electric Currents.”*

From these beginnings, Fessenden
traced onward the successive additions
to the information on these mysterious
oscillations, including contributions by
von Bezold in Germany, Prof. Elihu

8 Scientific Writings of J. Henry, Smithsonian
Institution.

° Erhaltung der Kraft, Helmholtz, Berlin, 1847;
Philosophical Magasine, Kelvin, June, 1853.
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Thomson and E. J. Houston in the U. S,,
and Prof. Fitzgerald in England, with
references to publications of their re-
searches. He summed up the prelimi-
nary stages of the laying of the factual
basis for wireless development through
the use of electromagnetic waves by
stressing the importance of the experi-
ments of Hertz, which we have de-
scribed.
Fessenden said of Hertz:

“Great interest was excited by the
experiments of Hertz, primarily be~
cause of their immense scientific im-
portance. It was not long however,
before several eminent scientists per-
ceived that the property possessed by
the Hertz waves of passing through
fog and material obstacles made them
particularly suitable for electric sig-
nalling.”

Fessenden reviewed briefly the experi-
ments of Hertz, crediting him with the
first demonstration of the practicality
of using the electromagnetic waves for
communication at a distance. He also
reviewed the work of Sir Oliver Lodge,
Popoff, and Marconi, substantially as
we have given it, but in considerable
more detail.

Fessenden then analyzed the progress
of the art to that time. He described
the limitations of coherer detection and
the more or less futile attempts by
the various experimenters to break
these limitations. Lodge and Braun
among others, he stated, attempted to
solve the problem by the use of damped
waves. Fessenden described the stale-
mate in the following words:

“The fact that no coherer-damped
wave system could ever be developed
into a practically operative telegraph
system, and the fact that it was neces-
sary to return to first principles and
initiate a new line of development
along engineering rather than labora-
tory lines was perceived in America
in 1898 and a new method was ad-
vised which may be called the -sus-
tained oscillation-nonmicrophonic re-

ceiver method as opposed to the
damped oscillation-coherer method
previously used.®

Fessenden then compared the two
methods and by a tabular exposition
demonstrated his reasons for believing
that a new approach was essential. He
describes the period of the develop-
ment of the sustained oscillation-non-
microphonic receiver method as be-
tween 1898 and 1902. In the new
method, instead of a spark-gap pro-
ducing the oscillations, an arc or high
frequency generator is used. For a re-
ceiver, nonmicrophonic, or contact re-
ceivers are employed, instead of the
coherer, or imperfect microphonic-
contact method. There were other col-
lateral differences, but these were the
important ones.

Fessenden described several types of
current-operated receivers as devel-
oped by several experimenters with the
new method. Among these was the
Boy's radio-micrometer, which con-
sisted of a light thermo-couple sus-
pended in the field of a permanent
magnet and heated by radiation from
a wire, which was in turn heated by
the current to be detected.”" This device
was succeeded by Prof. Elihu Thomson’s
alternating current galvanometer, as
modified for telegraphic work.*

Another detector described by Fes-
senden was the hot-wire barretter,
consisting of a minute platinum wire
a few hundred-thousandths of an inch
in diameter and approximately one
one-hundredth of an inch in length,
which he invented.® The following year
he developed and patented a liquid bar-
retter, which he stated was compared
to various electrolytic detectors some-
what erroneously, for the barretter
operated by heating of the fluid, with
the depolarization caused by the heat-
ing, rather than by rectification, as in

10 Electrical World, July 12, August 12, Sept. 16,
1899; and Proceeding American Institute of Elec-
trical Engineers, Nov., 1899, and Nov. 20, 1906.

11 Electrician, June 24, 1904.

127J, S. Patents, No. 363,185, Jan. 26, 1887,
Nos. 706,736 and 706,737, Dec. 15, 1899,

1 {J, S. Patent, No. 706,744, June 6, 1902.
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the case of the electrolytic detectors.
Tests to authenticate this were made,
Fessenden stated, by Dr. L. W. Austin,
of the U. S. Bureau of Standards.

Among the electrolytic detectors
mentioned was the Neughschwender-
Schaefer, patented in Germany in 1898
and in England in 1899, which operated
by the rupturing of minute filaments
produced by electrolysis by the wave-
produced oscillations, thus increasing
the resistance. These were, in fact, ex-~
tensions of the coherer principle. An-
other was the liquid coherer of Captain
Ferrie, which operated by the produc-
tion of the electrolytic action of a thin
film of gas, which was ruptured by the
electromagnetic waves.

Next, Fessenden turned to the meth-
ods then employable for producing the
sustained oscillations essential for the
new methods. He stated that Prof. Elihu
Thomson discovered that by using a
transformer without an iron core, (em-
ploying a spark-gap and condenser in
the primary circuit) suitably tuned,
that great resonant surges of potential
could be obtained, giving sparks up to
64 inches in length. These air-core
transformers of Elihu Thomson were
described in Electrical World, Feb. 20
and 27, 1892.

However, essentially the same device
was patented by Nikola Tesla under
U. S. patent No. 645,551, Sept. 2, 1897.
So here once again, we see the work of
the first inventor being patented by
another. In 1898 this principle was ex-
panded upon so as to give, instead of a
continuously cumulative rise in poten-
tial, an initial rise in potential followed
by a gradual feeding in of the energy
from the local circuit to replace the
energy lost by radiation. Fessenden
stated that he used this method in his
original installation at Brant Rock,
where he had removed his laboratory
from Allegheny, Pennsylvania.

Fessenden credited Elihu Thomson
with the discovery of the method of
producing high-frequency oscillations
from an arc and continuous current,

14U, S. Patent, No. 727,331, April 9, 1903.

patented by Thomson July 18, 1892
(No. 500,630). Fessenden stated that by
following the specification it was pos-
sible to obtain frequencies as high as
50,000 cycles per second, and which
he employed in his experiments in
wireless telegraphy and telephony be-
tween 1900 and 1902. Even before this,
in 1889, however, Thomson had built
the first high-frequency alternator
which converted electrical energy into
the high-frequeney currents necessary
for wireless work. This was described
by Thomson in the Electrical Engineer,
July 30, 1890 and the London Electri-
cian, Sept. 12, 1890. In experimenting
with this alternator in later years,
Doctor Tatum made the interesting
discovery that such high frequencies
could be passed through the body with-
out injury.

From these and other experiments it
was concluded by Fessenden and others
that the construction of alternating cur-
rent dynamos with high-frequency out-
put for wireless telegraphic purposes
was practical and in 1900 such a
dynamo was planned, being built the
following year.*

It should be noted that here was
being laid the essential groundwork
that made radio broadcasting stations
possible in 1920—not in the laboratories
of the Bell Telephone Co.

Considerable time and effort went
into improving the dynamo. By 1906,
Fessenden said that many difficulties
had been overcome and by the fall of
that year the dynamo was working
regularly at 75,000 cycles, with an out-
put of half a kilowatt and was being
used for telephony to Plymouth, a
distance of approximately 11 miles.
He also stated that in the following
year, dynamos were constructed hav-
ing a frequency of 100,000 cycles per
second and with outputs of 1 and 2
kilowatts.

Fessenden said, “The credit for the
development of this machine is due to
Messrs. Steinmetz, Haskins, Alexander-
son, Dempster, and Geisenhoner, and

BU. S. Patent, No. 706,737, May 29, 1901.
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also to the writer’s assistants, Messrs.
Stein and Mansbendel.”

This then is the story of the exhaus-
tive work which went into the design-
ing of motor-generator equipment upon
which the broadcasting industry was
initially dependent, and for which the
General Electric laboratories often mis-
takenly are given all of the credit.

Fessenden pointed out that it was
early discovered in the new field of
experimentation that closed tuned cir-
cuits were an improvement over the
earlier open tuned circuits and that
greater selectivity was promised by
placing the condenser in shunt to the
inductance instead of in series with it.
He also stated that it was also early
realized that the number of stations
would be limited if selectivity was con-
trolled solely by tuning to wave fre-
quencies and that as early as 1900 a
new method was developed by which
stations were tuned to both the wave
frequency and to the independent, or
group frequency. In this way, selectivity
could be greatly increased by varying
either or both, providing an almost un-
limited number of combinations and
thus vastly increasing the possible num-
ber of stations.'

Marconi was still using the improved
Lodge open-circuit receiver in 1898 and
in a test for the U. S. Navy achieved
wireless communication over a distance
of 35 miles. About this time a variety
of new detectors were being introduced.
Fessenden mentioned favorably the
magnetic detector patented by Marconi
in England in 1902 (No. 10,245). He also
points out that Marconi also patented
in Great Britain a version of his (Fes-
senden’s) tank circuit, which served to
increase the range of transmission.
Fessenden observed that after 1902 most
better informed experimenters gradu-
ally abandoned the elements of the
damped wave-coherer method for
the sustained wave non-microphonic
method.

That Fessenden'’s estimate of the com-
parative merits of the two systems was
TWU. S, Patents, No. 727,325, June 2, 1900
(also subsequent patents).

correct was verified later by Marconi,
himself, for in a paper to the Royal
Institution of June 1911, he called at-
tention to his (Marconi’s) discovery of
the advisability of tuning to group fre-
quency as well as periodicity. This was
a belated discovery, indeed, for Fessen-
den had thoroughly explained the ne-
cessity for this procedure in 1908!

At this point, the slow development
of the vacuum tube by others becomes
important to an unfolding of the pro-
gressive development of the wireless
technics. The a priori importance of the
invention of the incandescent lamp to
the vacuum tube is seldom recognized.
How did the incandescent lamp come
into being? Who were the contributors
towards it?

Americans generally are aware that
into the development of the first suc-
cessful incandescent lamp by Edison,
he and his associates, financed by a
group of New York financiers, had en-
gaged in the most costly and concen-
trated search for the answers to a chal-
lenging problem in the history of sci-
entific investigation to that time. The
highly organized, intensive day and
night saga of Menlo Park is familiar
to almost every schoolboy. The world-
wide search for suitable filament mate-
rials, of a seemingly endless series of
unsuccessful experiments, of desperate
efforts to secure a more perfect vacuum,
of many promising types of lamps pat-
tented and then discarded, is a story
often told in texts and memorialized in
Ford's Edison Institute and the recon-
structed Menlo Park at Dearborn, which
thousands visit each year. Eventual suc-
cess, in the lamp with carbonized cot-
ton thread and the one-piece all glass
globe, built on October 21, 1879, was
the crowning effort of that heroic
achievement.

The search for an incandescent elec-
tric lamp actually had begun not long
after the discovery of the principle of
the arc lamp by the famous English
chemist, Sir Humphrey Davy, about
1802. As early as 1820, De la Rue made
a lamp with a coil of platinum wire for
a burner which was enclosed in a piece
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of glass tubing from which the air was
partially evacuated, with the ends
sealed by brass caps. The first incan-
descent lamp patented was that of De
Moleyn, in Great Britain, in 1841.
Lamps of varying types were devised
by numerous experimenters, including
Grove (inventor of the Grove cell),
Starr, Staite, Shepard, M. J. Roberts,
De Changy, Farmer (of arc light fame),
Swan, Lodyguine, Kosloff, Konn, Boule-
gine, Sawyer, and Maxim—all of them
well known and competent inventors.
Many patents were issued in various
countries upon their lighting devices.

To illustrate the kind of competition
Edison was facing in stepping into the
race to produce a practical incandes-
cent lamp, consider the fact that in
1874, the Russian Academy of Sciences
awarded Lodyguine (a Russian scientist)
fifty thousand rubles for his invention
of an incandescent lamp and a company
was organized with a capital of 200,000
rubles to manufacture it. Lodyguine had
already installed 200 of his lamps about
the Admiralty dockyard at St. Peters-
burg. Jablochkoff, another Russian in-
ventor not mentioned previously, had
illuminated the boulevards of Paris
with his “electric candles” which were,
however, really a form of arc light
rather than incandescent lamps. In this
country, Wallace and Farmer produced
complete arc lighting systems as did
Weston of Newark, of later electric in-
strument fame; so also did Charles
Brush of Cleveland and Prof. Elihu
Thomson, the latter a partner later with
Edwin J. Houston as the Thomson-
Houston Co. and a predecessor of the
General Electric Co.

Sprengel had invented in 1865 a mer-
cury vacuum pump which would pro-
duce a much higher vacuum than any
previous pump. This had been the in-
spiration behind the efforts of Joseph
Swan of England, who probably came
closer than the others to achieving the
goal finally attained by Edison. But it
was Edison coming into the competi-
tive search late, who reviewed the
nature of the problem of “sub-dividing
the electric light” as it was often called,

who determined the optimum voltages
for use for the purpose—substantially
that which is in use all over the world
today, and it was Edison who estab-
lished the theory of the high-resistance
filament, the necessity of a high vac-
uum, and constant potentials as req-
uisites to a successful incandescent
lighting system, even before beginning
the experiments to establish the lamp
itself. The first conclusive evidence of
the correctness of his theory was the
success of the cotton thread, carbonized
filament lamp, the last in a series of
thousands of Edison experimental lamps,
but the first to burn for nearly two days.

One of the chief bugs of the vacuum
lamps, Edison’s as well as all others,
was the fact disclosed in the course of
experiments that oxygen was freed
by the filament of the lamp when
heated after evacuation and sealing,
thus oxidizing the filament and shorten-
ing its life. The solution finally arrived
at by Edison was to heat the filament
electrically during the evacuation of
the air, which drove off the occluded
oxygen, which then would be with-
drawn by the pump. Later, treatment
of the filaments by gasoline vapor was
a method used to “firm up” the filament
and to harmlessly combine with the
oxygen. The introduction of chemical
“getters” came much later in the de-
velopment of the tungsten filament
lamp by engineers of the General Elec-
tric Co., chief successor to the earlier
Edison General Electric Co.

This oxygen trapped in the material
of the filaments was one of the chief
“bugs” which the Englishman Swan
had failed to discover. However, in
common with most of the other com-
petitors in the race for the first com-
mercially practicable lamp, Swan also
failed to realize the importance of a
high-resistance filament to a complete
multiple lamp system—the backbone of
the Edison conception of the need to be
met. While Edison from the first had in
mind the practical demands of a com-
plete distribution system that would
compete with illuminating gas, most of
the others who were closest to a suc-
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cessful demonstration lamp were con-
fining their attentions to the one ele-
ment.

Now we are able to see that with a
successful incandescent lamp, but one
step is necessary to make of it a vac-
uum tube. An amazing fact is, that
with no demand existing for such a
device and years before the accomplish-
ment of wireless telegraphy, Thomas A.
Edison did just that! In 1883, while ex-
perimenting with the carbon filament
incandescent lamp, Edison discovered
that charged particles were emitted
from the heated filament. This was
called for a time in scientific circles
“The Edison Effect.” Regardless of
nomenclature, this discovery in pure
science provided the basis of what is
now termed “electronics.” An appro-
priate coincidence was that the first
paper to be published by the American
Institute of Electrical Engineers was an
article on the “Edison Effect,” written
by Professor Edwin J. Houston. Mr.
Edison introduced a plate into the in-
candescent lamp to intercept these
charged particles for the purpose of
regulating voltage and upon the claims
for this use he was granted a patent
October 21, 1884. Thus U. S. patent
No. 307,031 became the foundation pat-
ent of the electronics industry.

An associate of Edison, John W.
Howell, while experimenting with one
of these tubes in his laboratory in the
Edison Lamp Works at Harrison, noted
that the tube could be used also as a
rectifier of alternating current and
wrote an article upon this use which
also appeared in the Transactions of
the American Institute of Electrical
Engineers. This immediately stimulated
further interest in the “Edison Effect”
among scientists. In 1885 Edison made
some of these tubes which he gave to
Sir William Preece, who had given the
first demonstration of the phonograph
before a scientific society in England.
It was from Preece that Fleming, an-
other British scientist and inventor, se-
cured one or more of the Edison tubes
and the result was the “Fleming valve”
of 1903. This was identical with the

Edison voltage regulator tube, but was
used with a different external circuit
for a quite different purpose—the de-
tection of “wireless waves.” Now as
we have seen, this was not the first
detector of wireless waves, for by this
time wireless telegraphy had progressed
to the iron-filing coherer, electrolytic
and crystal detectors, all forms of high-
frequency alternating current rectifiers.
However, the very first detector of
wireless waves had been the “ethero-
scope” of Thomas Edison, who had in-
vented it to detect the presence of
what he had called “etheric force.”

The identity of the later Fleming
valve with the “Edison Effect” tube
was confirmed beyond question by the
decision of the Federal Court for the
Southern District of New York in the
suit of Marconi Co. vs. DeForest Co.
(236 Federal Reporter 942), which had
been brought on the basis of the Flem-
ing patent by the Marconi Co. on the
ground that DeForest’s audion tube
had infringed it. In the court decision
it was stated that in view of the prece-
dence of the Edison patent, which had
been used for low frequencies only,
that Claim 1 of the Fleming patent
alleged to be infringed, was too broad
as issued and limited therefore, to the
use with high frequencies of the order
used in wireless telegraphy. This limita-
tion was effected by filing a statement
with the patent office to that effect,
known as a “disclaimer.” The filing of
this disclaimer enabled the court to
hold the Fleming patent valid and not
anticipated by the prior Edison patent.
In other words, the court recognized
that the Fleming patent as originally
written was too broad in its claims and
should never have been approved by
the patent examiners.

In any case, Edison was not a party
to this suit, so it was a relatively sim-
ple matter to secure agreement, as he
had not claimed the device as a detector
of wireless waves and the original pat-
ent had already expired. Fleming had
claimed an entirely different functional
purpose for the tube than had Edison.
Actually, what Fleming had done was
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to extend the sphere of usefulness of
the Edison tube by designing for it
a new external circuit. So, one of the
penalties of Edison’s multifarious na-
ture was not only to deprive himself in
many cases, of profits from his own
labors, but also indirectly to divert
much of the credit for his scientific
accomplishments, as well. Such was
certainly the case with reference to his
basic discoveries pertaining to wireless
telegraphy and as the inventor of the
fundamental form of the vacuum tube.
This is not to diminish the contributions
of the others. DeForest had converted
the two-element Edison-Fleming recti-
fier tube into an amplifier by adding a
third element, together with an exter-
nal plate voltage supply. Variations in
the rectified electron-carried flow from
filament to plate operated to control the
flow of a second circuit supplied by an
external local current supply, thus
operating as an amplifier. The first
plate was later changed to a grid, the
latter comparable to the plate of the
tubes of today, and covered by a sub-
sequent patent.

The suit of the Marconi Co. vs. De-
Forest Co. was countered by a suit of
the DeForest Co. against the Marconi
Co. for infringement of its improve-
ments as mentioned. The Marconi Co.
admitted that the DeForest Co. patents
on these improvements were being in-
fringed upon and that the claims on
these counts were valid. This “confess-
ing judgment” as it is called thus
cleared the way for consideration by
the court of the validity of the Fleming
patent and the question as to whether
it was infringed upon by the audion
three-element tube of DeForest.

During the course of the trial, every
type of detector previously used was
considered by the court, including the
coherer, microphone, magnetic, elec-
trolytic, and crystal types. Each of these
prior methods involved certain restric-
tive defects upon the future develop-
ment of the art which were removed
only by the advent of the Fleming valve
and the improvements of DeForest. The
verdict of the court in part read,

“The contribution of Fleming was
clearly invention and is entitled to
liberal interpretation and considera-
tion.”

The contention of the DeForest attor-
neys was that the audion operated on a
different principle from that of Flem-
ing in that it was a relay, its unique
feature in providing currents of audio
frequency employing a local energy
source, distinct from the input energy.

It was shown by the attorneys for
the Marconi Co., however, that the use
of a local current, or “B” supply source,
had been used before Fleming and De-
Forest with detectors of earlier types to
secure improved results. As these prior
types of detectors were also rectifiers,
it was maintained that the use of a
local current supply antedated the De-
Forest patents. The court adopted the
view prompted by the expert testi-
mony of Waterman, Armstrong, and
others that the grid and plate combined
with the two circuits of DeForest's
Audion were equivalent to the single
plate with the circuit of Fleming and,
therefore, the audion operated on the
principle of rectification, the “B” bat-
tery source used by DeForest only
assisting in this action.

The court’s decision, therefore, was
that the three-element audion of De-
Forest, used as a detector, or as an
oscillator, or as an amplifier, infringed
upon the Fleming patent. Even though
the Fleming valve even at this very
time was already obsolete by reason of
DeForest’s improvements and upon
which the Marconi Co. had admitted
infringing. In other words, the court
decided the DeForest improvements
were based upon what Fleming had ac-
complished.

This decision was later affirmed by
the Circuit Court of Appeals, Second
Circuit (243 Federal Reporter 560). The
court said, “DeForest in his three-
electrode audion has undoubtedly made
a contribution of great value to the
art, and by the confession of judgment
in respect thereof, defendant company
may employ the just results of this con-
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tribution.” But the question remains,
with respect to historical accuracy, to
whom belongs the major credit for the
initial and basic contribution of the
first vacuum tube, Fleming or Edison?
Edison had built the first tube, Flem-
ing had discovered a new use for it.
Would Ambrose Fleming ever have
been able to have carried out the or-
ganized research and intensive experi-
mentation that produced the first com-
mercial incandescent lamp?

There is revealed a great disparity
in the philosophy and reasoning of
patent reviewers and of the courts in
dealing with the relative merits of
basic inventions and of contributory im-
provements and/or new uses. In this
case, although careful distinctions were
made between the relative claims of
DeForest and Fleming, historic justice
was denied Edison, whose research and
accomplishment was so unique in this
particular instance that the contribu-
tions of both Fleming and DeForest
are quite secondary. Considered from
this viewpoint, which was tacitly ad-
mitted by the court, the contribution
of DeForest towards the new use in
adding the all-important third element,
was the greater of the latter two.

If the philosophy of this court had
been applied to the patents cases, there
is little question but that Edison would
have promptly received the rightful
credit as inventor of the carbon-button

‘transmitter, which made Bell's tele-

phone practical. This would have de-
tracted in no way from Bell's credit as
inventor of the first articulating tele-
phone. Both inventions were essential
to successful telephone operation and

both, with relatively minor improve- -

ments, are in use today.

If the philosophy of this court had
been applied to the 1894 case of Amer-
ican Graphophone Co. vs. The North
American Phonograph Co., this com-
pany as holder of the Edison patents,
could not have been adjudged a viola-
tor of the Graphophone patents of Bell
and Tainter, for the latter were con-
tributory. Fortunately, in the interest
of the ultimate establishment of his-

toric truth, the most irrefutable facts
are the artifacts of the industry—three
dimensional evidence in the shape of
the inventions themselves. Barring a
world holocaust much of what has been
accomplished remains to be examined
at will, to prove or refute the claims of
inventors, the wisdom of patent exam-
iners or the justice of the courts.

Elsewhere we have noted that except
for the use to which they were put,
the Fleming valve and the “Edison
Effect” tube of 1888 were identical. It
is true that the use to which a device
is put is in part the subject of the
patent. But is it not ironical that Edi-
son, discoverer of “etheric force” and
the inventor of the first detector of it
should also have designed the basic
radio vacuum tube without realizing
it? It is also somewhat tragic that by
reason of experiments with the “Edi-
son Effect” having ceased before Reg-
inald Fessenden came to work for Edi-
son, Fessenden missed exposure to
them. For if Fessenden had become
aware of the potentials of this one
Edison device in addition to the con-
cepts which he developed subsequently,
he might well have become the domi-
nant figure in the future of wireless
telephony and radio that his accom-
plishments otherwise deserved.

However, it is in the nature of things
for new uses to be found for old de-
vices. It must be recognized that Howell
and Fleming found new uses for the
Edison tube. It must be recognized that
it was Fleming who first saw its possi-
bilities for use as a detector of wireless
waves and made it serve as such by
the simple expedient of adding a differ-
ent type of external circuit to it. Fess-
enden in the paper previously referred
to described this development as fol-
lows:

“In 1905 Professor Fleming invented
a very efficient detector based on the
‘Edison effect’ in incandescent lamps,
and the observations of Elster and
Geitel on the rectifying effect of such
an arrangement on Hertzian oscilla-
tions.”
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I this is true, and it must be, for the
results of the experiments with the
Edison tube by Elster and Geitel had
been previously published in Germany,
then the patent examiners were in-
correct in allowing a patent to Fleming,
for he had contributed nothing to what
had been previously known and pub-
lished!

There must have been a great deal
of misunderstanding of the wvarious
principles involved, or of failure to
assimilate new contributions at the
time for Fessenden said:

“Virtually nothing was done in Europe
in the way of producing sustained os-
cillations by the arc or high fre-
quency method until recently, pos-
sibly because of Duddell’s erroneous
statement to the effect that fre-
quencies much above 10,000 could not
be obtained by the Thomson Elihu
arc method, and Fleming’s statement
that an abrupt impulse was necessary
and that high frequency currents,
even if of sufficient frequency, could
not produce radiation.™’

In his 1908 paper, Fessenden described
the Poulsen arc as an interesting modi-
fication of the Elihu Thomson arc, with
the arc formed in hydrogen instead of
in air or compressed gas, as with the
latter. He said that it is not as efficient
as the older method and gives rise to
stray harmonics, but that he mentioned
it because of the interest in it in Europe.
The Fessenden description is quite at
variance with the description in the
historical summary of the development
of wireless telephony as given by N. H.
Slaughter D.S.M. of the Engineering
Dept. of the Western Electric Co. as
given in a paper presented before a
joint meeting of the Electrical Section

17 Proceedings of the Intermational Conmgress,
St. Louis, 1904; The Electrician, Vol. LI, 1903,
Duddell.

It would almost seem that the quotation of
Fleming's published t further damns his
historical claim to rightful credit for the first
vacuum tube, for he obviously did not understand
the nature of the oscillations that his tube was
designed to detect!

and Philadelphia Section of the Amer-
ican Institute of Electrical Engineers
Oct. 30, 1919, in which Slaughter said:

“With the development of the Poulsen
arc the first successful attempts at
radio telephony were begun.”

But we will return to Mr. Slaughter
later! Fessenden, by the way, justified
his criticism of the Poulsen arc by re-
ferring to qualitative tests made of it
by Dr. Austin, as recorded in the
bulletin of the U. S. Bureau of Stand-
ards, Vol. 3, No. 2.

Fessenden stated tha: as of the time
he was speaking in America, June 1908,
the development of the sustained oscil-
lation non-microphonic system had
progressed steadily and had reached the
stage of commercial practicality. To
sum up the state of the art then
achieved before proceeding to a de-
scription of his recent experiments,
Fessenden listed some of the later
types of detectors. One, a frictional re-
ceiver in which the received waves
produced a change of friction between
two moving surfaces and thus produced
an audible signal, was based on the
electro-motograph principle. This was
a discovery in pure science made by
Edison and demonstrated by him before
the National Academy of Science in
Philadelphia in 1874." Upon this detec-
tor Fessenden applied for a patent in
1905. Another was Fessenden’s hetero-
dyne receiver, for which application
was filed June 28, 1905. Fessenden de-
scribed this most important invention
as follows:

“The heterodyne receiver, in which a
local field of force actuated by a
continuous source of high-frequency
oscillations interacts with a field pro-
duced by the received oscillations and
creates beats of an audible frequency.”

It must be obvious to even the layman
that here was propounded one of the
great principles of radio, yet who gives

19 Used in the Edison loud-speaking telephone
in England.
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a thought to Reginald Fessenden to-
day? However, Fessenden must have
had a blind spot, as had Edison, when
he surveyed the possibilities of the
vacuum tubes which were to be utilized
by others to bring about the fruition of
his dreams. He mentioned favorably the
Cooper-Hewitt mercury receiver, but
his comments on the audion of DeForest
denoted but little interest. He said of it:

“The ‘audion’ of DeForest, a very in-

teresting and sensitive device, which
though superficially resembling Prof.
Fleming's rectifier appears to act on
a different principle.”

Later in the exposition of his experi-
ments, Fessenden said:

“The previously mentioned thermo-
electric receivers of Dr. Austin and
Mr. Pickard and the vacuum tube re-
ceivers of Fleming, DeForest, and
Cooper-Hewitt also act very satis-
factorily. The fact that the writer has
not been able to get as good results
from them may be due to greater
familiarity with the liquid barretter
and heterodyne receiver.”

Yet, as we now know, with his hetero-
dyne concept and the yet unrealized
amplifying potential of the audion tube
he had, within his grasp, all of the
essentials of a modern radio circuit!

Fessenden told of the interesting
manner in which he discovered the
principle of the modulation of a carrier
wave by the voice currents in the fol-
lowing words:

“The writer has been asked on several
occasions how the wireless telephone
came to be invented. In November,
1899, shortly prior to the delivery of
my previous paper, while experi-
menting with the receiver shown in
figure 3 of that paper, I made some
experiments with a Wehnelt inter-
rupter for operating the induction
coil used for sending.

“In the receiver mentioned the ring
of a short-period Elihu Thomson os-

cillating current galvanometer rests
on three supports, i.e., two pivots and
a carbon block, and a telephone re-
ceiver is in circuit with the carbon
block. A storage battery being used
in the receiver circuit, it was noticed
that when the sending key was kept
down at the sending station for a long
dash the peculiar wailing sound of
the Wehnelt interrupter was repro-
duced with absolute fidelity in the
receiving telephone. It at once sug-
gested itself that by using a source
above audibility wireless telephony
could be accomplished.”

To achieve a carrier frequency above
audibility, Fessenden had his collabora-
tor, Prof. Kintner, design an interrupter
to give 10,000 breaks per-second. Ex-
periments were made in the fall of 1900
with transmission over a mile, but with
poor speech quality.

By 1904 and 1905 both the arc and
a 10,000 cycle alternator were being
used with such success that sets were
advertised and tendered to the U. S.
government.® By 1906, the high-fre-
quency alternator was perfected and
used for telephony between Brant Rock
and Plymouth, a distance of 11 miles.
Articulation was excellent as described
by telephone experts who witnessed
tests. On Dec. 11, 1906, invitations were
extended to a number of scientists to
witness tests in connection with wire
lines. A report was given in the
American Telephone Journal for Jan. 26
and Feb. 2, 1907, the editor of that
publication having been among those
present.

In July 1907, the range was extended
to 200 miles, conversations being car-
ried on between Brant Rock and
Jamaica, L. I. For this purpose an effi-
cient antenna had been erected at
Jamaica approximately 180 ft. high.
Fessenden said that by this time wire-
less telephone experiments were also
in progress in Europe, some using his
earlier arc method, others using the
Poulsen arec.

¥ The Electricion, London, Feb. 23, 1907.
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N. H. Slaughter of Western Electric
Co., in his paper of 1919 previously
mentioned, stated that a chief draw-
back of the wireless methods of this
earlier period was the necessity of in-
serting the microphone directly in the
antenna circuit, or otherwise directly
modulating the radio frequency current,
which imposed too great a load on the
microphone. However, Fessenden said
in his 1908 paper that he had developed
a new type of microphone which he
called a trough transmitter which
would carry as much as 15 amperes.
This was a water jacketed, carbon
granule transmitter with platinum-
iridium electrodes. He also designed a
relay amplifier embodying this principle
for amplifying weak incoming signals.

Fessenden apparently always pre-
ferred the liquid barretter receiver,
which was quite human, as it was his
own invention. Had he been more sen-
sitive to the possibilities of the audion
of DeForest in its then used state as
a detector, he might have become aware
of its future usefulness as an amplifier
and as a transmitting oscillator. He
very likely would have been led to
the same conclusions reached by other
later investigators.

Meanwhile, Marconi, the opportunist,
had been making the most of the
publicity attendant to spanning great
distances, using much more primitive
equipment for straight wireless teleg-
raphy. Unhampered by the necessity
for providing a smooth carrier wave
with perfected characteristics essential
for voice modulation, Marconi was con-
cerned with distance, not quality. As
late as 1911, according to a paper pre-
pared by Marconi and read before the
Royal Institute of Great Britain on
June 2, 1911, he was still using the
rotary spark-gap with a spark fre-
quency of 500 per second. He was
utilizing his magnetic detector or vac-
uum tubes for receiving, but as yet no
vacuum tube amplification. Yet with
this rather crude apparatus for that
late date, he was able to establish reg-
ular, commercial communication be-
tween Clifden, Ireland and Glace Bay,

Newfoundland. Thus Marconi, with the
backing of the British government was
able to achieve spectacular results, in
this manner reaping the popular ac-
claim as the “inventor of wireless.”
This is not recited to dim the im-
portance of his demonstration of the
practicality of wireless telegraphy, but
to accord some measure of due recogni-
tion to certain others who made much
more essential contributions to radio
and especially electrical recording tech-
nics, with which this work is primarily
concerned. From the latter standpoint,
the contributions of Marconi were
negligible; those of Henry, Edison,
Thomson, Fessenden, and DeForest
were essential. As late as 1911, as we
have seen, Marconi had not been in-
terested in voice transmission and con-
sidered the chief benefits of wireless
telegraphy to be international business
communications, ship-to-ship and ship-
to-shore communications, particularly as
an aid to ships in distress—worthy ob-
jectives, but not germane to our subject.
There is no questioning the fact that
the work of Fessenden was fundamental
to the later development of commercial
wireless telephony and radio broadcast-
ing. After the successful demonstration
of his devices and methods to the Bell
Telephone Co., in 1908, contracts were
drawn up by representatives of the Bell
Telephone Co. calling for the installa-
tion of wireless telephone communica-
tion links between Martha's Vineyard
and Boston, and for the construction of
wireless telephone long-distance lines
between Boston, New York, Buffalo, and
Washington. However, after a delay
these contracts were not signed and the
reason given by the representatives of
the Bell Telephone Co. was not that
there was any doubt of the practicality
of Fessenden's methods, but that the
banking interests had decided that the
company had been expanding too ra-
pidly and therefore they were forced to
revise their policy. As a consequence,
wireless telephony for commercial use
was delayed for about a dozen years.®

¥ Radio Broadcast, July, 1923,
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Now Fessenden was a scientist, not a
businessman, and after the complete
exposition of his equipment and meth-
ods before the engineers of the Bell
Telephone Co., it is perhaps not too
surprising that in 1919 we find a repre-
sentative of the Western Electric Co.,
wholly owned subsidiary of -the Bell
Telephone Co., claiming full credit for
the engineers of his company for the
development of successful wireless tele-
phony. Despite the evidence of con-
tracts tendered by the Bell representa-
tives to Fessenden, which they later
failed to sign, N. H. Slaughter of the
Western Electric Co. in a paper de-
livered before the American Institute
of Electrical Engineers, Oct. 30, 1919,
managed to deliver what he termed a
“Historical Summary” of the develop-
ment of wireless telephony without
even mentioning Fessenden’s name!

Among other things Slaughter said:
“With the development of the Poulsen
arc, the first successful attempts at
radio telephony were begun.” This we
know is quite at variance with the facts
previously given. But to be fair to Mr.
Slaughter, we will give this quotation
complete with context, as given under
the heading “Historical Summary.”

“The first requirement for any wire-
less telephone station is a source of
radio frequency current whose am-
plitude from cycle to cycle remains
constant, except when varied by the
modulation imposed upon it by the
voice current. If variations in its am-
plitude occur, due to other causes,
these variations will introduce dis-
turbances which will cause the system
to be deficient in the effective trans-
mission of speech. It is at once evident
that the original source of radio fre-
quency current used in wireless teleg-
raphy, namely, the oscillatory dis-
charge of a condenser supplied with
energy from a low frequency source,
is entirely unsuited to the purposes
of wireless telephony.

“With the development of the Poulsen
arc the first successful attempts at
radio telephony were begun. These

attempts involved the second factor
in a wireless telephone station,
namely, that of modulating the radio
frequency current in accordance with
the currents supplied by a telephone
transmitter. The early attempts to ac-
complish this modulation, by means
of microphones inserted directly in the
antenna circuit or coupled to the cir-
cuit in various manners, were largely
unsuccessful, due to the limitations of
the microphone devices, such as the
low current capacity and the small
range of variation of resistance.

“A second source of radio frequency
current is the high frequency alter-
nator, which has been developed in
various forms and which has been
likewise used with limited success for
wireless telephone transmission. The
same lack of a suitable modulating
device handicapped the use of the
high frequency alternator until the
advent of the audion or vacuum tube.
The characteristics of the vacuum
tube have been fully described in
many recent publications, and will be
discussed in this paper only in so far
as these characteristics are directly
applicable to the problems of wireless
telephony. It will be seen from this
subsequent discussion that the vac-
uum tube possesses in a remarkable
manner the precise characteristics re-
quired for the generation and modu-
lation of radio frequency current for
low power wireless telephone stations,
and for the detection and amplifica-
tion of radio signals of any character
whatsoever. Its influence on the art of
wireless telephony may well be com-
pared with the influence of the gas
engine on aviation.”

Deftly, you see, Slaughter evades the
fact that persons other than Poulsen
were largely responsible for the de-
velopment of the arc method. He also
very casually passes right over the fact
that these persons were also very much
concerned with the development of the
high-frequency alternator, which he
mentions in an off-hand manner as
though it had always existed for a mul-
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titude of purposes and had not been
laboriously and expressly developed for
the purposes of wireless telephony!

Slaughter then described the new use
of the vacuum tube as an oscillator. He
stated that although the vacuum tube
had been invented in 1906, its develop-
ment into a sufficiently practical form
for use in wireless telephony had been
comparatively slow. He stated that this
development had been accelerated be-
ginning in 1912, when the American
Telephone and Telegraph Co. became
interested in the vacuum tube for tele-
phone repeaters. He stated that as a re-
sult of improvements in tubes and ex-
periments the transmission of speech
from Washington, D.C., to Paris and
Honolulu by wireless telephone had
been accomplished in 1915. In these ex-~
periments the vacuum tube had been
used as a radio frequency generator, as
a modulator, and as an amplifier.

Now for the record, it should be
pointed out that without the resources
of A.T. & T., and without using vacuum
tubes for creating the carrier oscilla-
tions, speech had been received in Scot-
land in Nov. 1906. Conversation between
Brant Rock and Plymouth had been
picked up by the operators at Michri-
hanish, Scotland, who sent back reports
identifying the voices and repeating the
exact words of the conversations, which
were subsequently verified by the log
books of the station.

That Mr. Slaughter had a guilty feel-
ing about the matter may be indicated
by his apparent inability to review the
development of wireless telephony
factually, or to recognize the contribu-
tions of various persons by name so as
to give credit where it is due. Perhaps
a partial explanation and the sequel to
this story is to be found in the next
chapter.



CHAPTER 17

THE THEORY OF MATCHED
IMPEDANCE

A prasTic revolution in attitudes and
purposes came over the leaders of the
lateral disc phonograph industry during
1924. Confronted with figures showing
a precipitous decline in sales, its officials
suddenly became aware of their almost
total unpreparedness to compete with
the burgeoning radio industry. More-
over, it slowly dawned upon them that
while they had been attempting blindly
to “ride out” the wave of intense popu-
lar interest in radio broadcasting, tastes
in entertainment had been rapidly
changing.

The moment for decision was at hand.
Men who have been complacent for
years, when suddenly faced with the
loss of their personal fortunes, can be-
come amazingly amenable to sugges-
tions that seem to promise a way of
averting disaster. Certain Bell repre-
sentatives meeting with the harassed
talking machine men promised to roll
them a pill that would cure the ailing
industry if they would cooperate and
listen to reason. It is said the pill was
so bitter that some of the Directors
gagged upon it, but all finally swal-
lowed, even the President, although he
was made quite ill. It may have been
that he was troubled with certain per-
sonal ideals which it was made clear
would have to be discarded.

To partially explain this allegorical
description, it should be recalled that
from the earliest days of the phono-
graph, its mission had been conceived
of as the “storing up” of sound. At first

the effort consisted largely of trying to
make the various kinds of sounds rec-
ognizable. As technics were improved
the sights were raised and new goals
became evident in the more ambitious
claims of the various inventors. Horns
were substituted for ear tubes; volume
was increased; duets and quartets were
recorded. After some years of develop-
ment, bands and small orchestras were
used to provide background for voice
or solo instruments instead of the
tinkling piano accompaniments. “As
loud and clear as the original,” was the
caption on an Edison Concert Grand
advertisement of 1900.

Records came to be evaluated as more
or less faithful reproductions of the
original performance. The culmination
of this trend came with the Edison dia-
mond disec “Re-Creations” of 1915 and
thereafter. Realism had become the
generally accepted ideal of the record-
ing industry of that time. The repro-
duction of overtones had been made the
subject of intensive study in the Edison
Laboratory and elsewhere. Absolute
definition had become a fetish with the
“old man,” himself. Reflected sounds
were looked upon by him as “muddying
up” the reproduction. In the Victor
Laboratories and those of its affiliates in
Europe, as well as certain others such
as Fonotipia in Italy, emphasis had been
laid from the first on the securing of a
“brilliant” reproduction, as near to the
original in volume and quality as pos-
gible. It is true, therefore, that some
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room resonance was generally permitted
in the recording practice of these
studios in order to facilitate the record-
ing of the instruments farther away
from the recording horn. In the United
States the Columbia recording experts
for a long period endeavored to collect
more reflected sound as a means of
getting more bass. Nevertheless, the
ideal in common was to secure accurate
voice and solo instrument reproduction.
A factor in this was that there was a
focus to the old method of horn record-
ing, just as there was a focus to the re-
producing system. Sometimes when, by
careful calculation, or perhaps more
often by a fortunate chance placement
and combination of circumstances, a
highly desired “forward” effect would
be achieved, giving the feeling of the
actual presence of the artist.

Now however, in 1924, a new purpose
enters. Instead of the old idea of “stor-
ing up” sound, or of re-creating it, the
capturing of sound was to be con-
sidered as a synthesis, the projection of
it as an illusion. It is true that illusion
is inherent in the methods of the mo-
tion picture, dependent as they are
upon the psychological phenomenon of
the retention of vision. Nothing in the
methods essential to the reproduction of
sound waves are of that nature. Even
so, the old idea of preserving, or storing
up of the human voice or musical per-
formance for repetition at will now
gave way to the creation of calculated
effects, of a specious and spurious type
of reproduction. Proof of this state-
ment lies in the fact that the chief
creator of the Western Electrie system,
J. P. Maxfield, was to acknowledge in
his own writings within a few years
that he and his collaborators had, in a
somewhat exaggerated sense, con-
structed a Frankenstein monster. This
is not to question the sincerity and in-
tent of Mr. Maxfield, who in 1924 quite
evidently had not realized what the
ultimate effects of his innovations were
to be. However, be that as it may, there
is no denying that the acts of the Bell
executives and engineers, individually
and collectively, were largely responsi-

ble for the establishing of new record-
ing industry attitudes that are present
today.

It must be conceded that these new
attitudes made it possible for the ailing
industry to adopt methods which by
their facility and versatility placed it
in a position of being able to accept the
status quo of public taste as it had
become conditioned by exposure to
radio. Not only this, but as Maxfield
was so soon to deplore, the adoption of
radio methods by performers in their
recording sessions was to accentuate
the trends in popular taste towards
acceptance of the unreal. Viewing this
situation in retrospect, we may excuse
Maxfield, but the ultimate purposes of
his superiors to overwhelm the talking
machine industry with plausible new
viewpoints and technies can scarcely be
doubted.

During the acoustic period, the dis-
cussion of “realism” versus “romanti-
cism” had been confined to the province
of the listener. He often liked what he
heard from his talking machine even
though technically it was often woe-
fully deficient. The recording expert, on
the other hand, was always striving
mightily and against seemingly in-
superable odds to attain absolute real-
ism. Now, at long last, a new set of
values was to be offered to the public.
In the guise of science, the illusion of
hearing as though in a distant concert
hall was to be presented as a great
advance in the technies of sound re-
production. It was new, it was different;
and at first, at least in the United States,
it seemed that nearly everyone was
greatly impressed with this newly dis-
covered attribute of the phonograph—
to transport the concert hall into the
living room, or vice versa. However, as
time went on, this illusion began to
pall, and to stimulate the sales of rec-
ords, other and more subtle forms of
distortion were introduced. The insinu-
ating sotto voce, over amplified sounds
made by “Whispering” Jack Smith and
Little Jack Little represented only the
more obvious misuses of the micro-
phonic technics eventually to be foisted
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on the public. Rudy Vallee was to
popularize the term “crooner” and open
the doors of the recording studios to a
flood of trick stylists from radio. This
trend became epidemic. Soon stage ap-
pearances had to be bolstered with
public address systems for without
amplification the crooning Mills broth-
ers and Miss Poop-poop-a-do could
not have been heard beyond the third
row!

It was not long before most persons
had but the slightest conception, be-
tween radio and records, of what the
singers or instrumentalists of either
media really sounded like. New likes
and dislikes without reference to the
reality of the originating sounds became
prevalent. New criteria for the evalua-
tion of recorded performances became
established. What average listener today
knows or cares about “accuracy of re-
production?” He knows what he likes
and dislikes, the fact that he seldom
has reference to an original performance
bothers him not in the least. To under-
stand what has happened in a cultural
sense, as well as technologically, it is
necessary to know these facts pertain-
ing to the way in which electrical re-
cording and reproduction methods came
into use. It should be somewhat hum-
bling to the proponents of uncontrolled
license in the use of these methods to
realize that Thomas A. Edison, who
established most of the basic elements
essential to electrical recording, was the
last of the pioneer record manufactur-
ers to employ it. Morally he was right,
even though his own phonographic en-
terprise was soon to be overwhelmed
by the avalanche brought forth by the
introduction of the Western Electric
system by Maxfield. The standard which
the latter set up in the acoustic
Orthophonic Victrola (Fig. 15-1) was
swept away in the same flood of radio-
generated public demand for more bass,
more volume, and unrestricted license
in both recording and reproduction
technics.

In another chapter there has been
recounted the extraordinary role that
chance played in the early history of

the development of the phonograph
through the award of a cash prize to
Alexander Graham Bell by the French
government. As a result of this cir-
cumstance Bell had been enabled to
organize the Volta Laboratory Associa-
tion for the stated purpose of engaging
in telephone and acoustical research.
This series of events culminated in that
colossus and terror of the early phono-
graphic world, the American Grapho-
phone Co. At that time the parent tele-
phone company, the American Bell
Telephone Company, had its collective
hands full of its own technical difficul-
ties and at the same time was engaged
in waging its life-and-death struggle
with Western Union. It wanted no part
of its stepchild, the Graphophone. The
men interested primarily in establishing
the Bell telephone on a profitable basis
could see no commercial possibilities in
the Messrs. Bells’' and Tainter’s version
of the phonograph. But within a few
years, with the Western Union settle-
ment behind and financial security of
the telephone enterprise assured, op-
portunity again knocked at the doors
of the telephone men. This time it was
the doors of the Board Room of the
Directors of the company, in meeting
at the Boston headquarters. Through
the door came a representative of Emile
Berliner, who had previously assisted
them with a tactically convenient tele-
phone patent. This time Berliner had
sent to them his new talking machine,
named the Gramophone. To his discom-
fiture the board members regarded his
new disc machine as a toy, for which
they can hardly be blamed. Also, know-
ing full well the actual functional worth-
lessness of his telephone patent which
they had purchased, the directors had
further reason for skepticism regarding
Berliner’s inventive abilities. Yet, be-
fore them at the moment was the op-
portunity to buy for a pittance the
same talking machine that Eldridge R.
Johnson was within a few years to
build up into a multi-million dollar
empire!

Eldridge R. Johnson was primarily
a mechanic, turned businessman. His
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development of Berliner’s crude Gram-
ophone into the Victor Talking Machine
had been along strict evolutionary and
expedient lines. Down through the
years, such research as was done was
under the heavy hand of Johnson who,
like Edison, had little use for academic
theory and mathematical formulae. He
early sought to surround himself with
men who thought as he did, in contrast
with the practice of Edison who often
employed well-known mathematicians
and university professors if he felt that
their training and skills would help
him, even though he enjoyed ridiculing
their efforts from time to time.! Con-
trasted with the turnover at the Edison
laboratories, the situation at the Victor
plant was quite different, most of the
officials and his board of directors were
with Johnson for years. Johnson’s com-
paratively easy triumphs in the markets
over his arch rivals over the years
eventually rendered him quite insensi-
tive to the possibility of a possible en-
croachment upon his empirical domain
by theorists and experimenters. He and
his board felt secure in the possession
of certain basic patents and a proven
formula for doing business. Although
the amazing accomplishment of Edison
in achieving precision reproduction of
voice and solo instruments with his
new disc machine had given the Victor
executives some temporary concern, the
business ineptitude of the Edison or-
ganization together with the surface
noise problem which began to plague
the Edison records increasingly through
the war years, soon calmed their fears.
Anyway, as always, Victor had the
great artists, had she not?

Thus, head in the sand of his own
accomplishments and surrounded by
satisfied, trustworthy men of his own
choosing, the usually imperturbable Mr.
Johnson found himself suddenly unpre-
pared to deal on equal terms with these
outsiders who were bringing before
him what was purported to be a revolu-

10ne of these mathematicians was Samuel
Insull, another A. E. Kennelly, the latter is re-
ferred to elsewhere and in the latter part of this
chapter.

tionary concept of recording and repro-
duction. The Victor men, confident in
their impregnable position, had been
accustomed for years to giving aspiring
inventors from outside the realm a
courteous but firm brush-off. But here
were men speaking glibly and con-
fidently the jargon of science who came
from a corporate group too large and
powerful to be dismissed lightly. More-
over, the more their proposal was ex-
amined, the less it appeared in the
nature of an opportunity and the more
it appeared as an ultimatum. What if
this were to be placed in the hands of
their competitors? Agreeing with their
philosophy or not, the Bell engineers
had succeeded in advancing the theory
and technics of lateral recording by
electrical means to a point from which
there could be no turning back. Eldridge
R. Johnson and his laboratory men had
carried the improvement of the acous-
tical recording methods as far as they
had been able with their strictly em-
pirical approach, but without knowl-
edge of theoretical acoustics and elec-
tronics they had neither the talent nor
the time to duplicate the advantages
offered by the new Western Electric
process.

The basis for electrical recording had
been laid in quite early days by a num-
ber of theorists and experimenters.
Most of the important laws regarding
resistances, inductances, capacitances,
etc. had been worked out in the de-
velopment of the telegraph. The neces-
sity of equalizing resistance and capac-
ity by the use of higher voltages and
“high intensity” electromagnets in re-
ceiving telegraph instruments had been
outlined by Joseph Henry even before
the first commercial telegraph and as
incorporated in Morse’s first successful
telegraph by Vail. Edison’s quadruplex
telegraph and his introduction of the
induction coil in telephone circuits very
early in that field is ample evidence of
his understanding of these properties.
The relationships of electrical to
mechanical energy, of electrical capac-
ity to kinetic energy, of electrical re-
sistance to mechanical friction had all
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been well established years before in
the designing of many types of elec-
trical devices, particularly dynamos and
motors, which because of the applica-
tion of these known principles, soon
reached high efficiencies even today not
attained in steam turbines and the in-
ternal combustion engine. Most of this
research was done by men who were
not telephone men.

The origin of the phonograph concept
in Edison’s mind was that of producing
a telephone repeater similar to his
telegraph repeater, as his published
statements, patents and laboratory notes
attest. From the day the first phono-
graph was built it was possible to
record and reproduce articulate speech
electrically. The very first description
of Edison’s idea, as published in a letter
to the Editor of the Scientific American
in November 1877, outlined the device
as a telephone repeater, with both the
recording and reproducing styli attached
to telephone diaphragms. This was elec-
trical recording! However, the first
phonograph actually built was entirely
mechanical, for the furore over the
news that Edison had created a ma-
chine that would speak made it de-
sirable to produce it in such a form
that it could be demonstrated anywhere.
The demand for the phonograph for
exhibition purposes resulted in the
shelving of it as an adjunct of the
telephone for a considerable number of
years.

Electrical recording was done experi-
mentally from the time of the intro-
duction of wax cylinders forward. Ex-
cept for the recording of telephone
conversations it was not used commer-
cially for the making of records for
two reasons; first, because in the earlier
stages of these arts the quality of re-
production of both the telephone and
phonograph was so low as to preclude
a truly successful combination; second,
because of the lack of suitably de-
veloped mechanical or electrical am-
plifiers. Such experiments as were made
quite often made use of some form of
tubular air coupling between a tele-
phone receiver and the recording dia-

phragm, which, incidentally, fits the
bandpass filter theory propounded
many years later by the theorists re-
sponsible for the Western Electric sys-
tem. In some cases a recording stylus
was attached directly to the telephone
diaphragm, as originally proposed by
Edison. A number of patents were
issued in the early days upon such
devices. One of the chief reasons for
the failure of these attempts at elec-
trical recording was that the telephone
designers were quite content with re-
ceivers of poor quality and limited fre-
quency range, which sufficed for tele-
phone conversation but were entirely
unsuited for the reproduction of music.
After competition in the telephone field
had been practically eliminated by the
victory in the courts of the Bell in-
terests over Western Union, improve-
ment of telephonic quality was very
slow and the quality of reproduction
of the entirely mechanical phonograph
soon far outstripped it. Only a limited
sensitivity is desirable in telephony.
Too sensitive a transmitter or receiver
is a hindrance to voice communication
because of extraneous sounds. A wide
range of frequencies is also undesirable.

The closest approach to an actual
commercial application of electrical
recording in the early period was the
Telegraphone of Valdemar Poulsen, in-
vented by him in Denmark in 1898. This
was the first wire recorder. He also
later developed a flat steel disc with a
raised spiral ridge which was magnet-
ized by a recording head very sim-
ilar to that later used to actuate the
armature of the wax-incising re-
cording heads. Again, it was princi-
pally the lack of a suitable means of
amplification that prevented the suc-
cessful development of these devices
at that time.

However, in all branches of the elec-
trical industries the knowledge of elec-
trical circuits and their relationships to
mechanical equivalents continued to
grow. One of the principle contributors
to the formulation of discovered prop-
erties was A. G. Webster, who wrote
“Theory of Electricity and Magnetism”
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in 1897 and “Dynamics of Partials and
of Rigid, Elastic and Fluid Bodies” in
1904. A contemporary engaged in tele-
phone research, G. A. Campbell, in 1903
wrote “On Loaded Lines in Telephone
Transmission.” In the meantime a one-
time Edison associate, Reginald Fessen-
den, was demonstrating the feasibility
of the wireless telephone. Moreover, he
was establishing the modulated carrier
wave principle and other elements
which were to make successful radio
broadcasting possible, even without
vacuum tubes. It was Fessenden who
focussed the attention of the Bell offi-
cials on the great potential of wireless
communication and placed his methods
at their disposal, as stated elsewhere. A
contract had been drawn up providing
for the construction of a number of
stations by Fessenden for the Bell com-
pany for long distance communication
by wireless telephone, but negotiations
were broken off. However, it is note-
worthy that Bell research was not re-
stricted by this decision—in fact it was
expanded rapidly. About this time the
Bell Telephone Laboratories became
very much interested in Lee DeForest's
audion tube. The end result of this
sequence of events was the first suc-
cessful transmission of speech by wire-
less from the U. S. to Honolulu and re-
turn in 1915, and also the accomplish-
ment of the first successful transcon-
tinental telephone conversations. An
ironic note in this connection is that
the voice of Metropolitan soprano Anna
Case, demonstrating the achievement
of Edison in the re-creating of her voice
by singing in direct comparison with
the phonographic reproduction for the
first time, had her voice carried to
Thomas A. Edison at the Pan-Amer-
jcan Exposition in San Francisco from
his library at Orange by long distance
telephone by means of vacuum tube
amplification at the same time.

It was this same year of 1915 that
A. G. Webster wrote a paper which was
read before the National Academy of
Science entitled, “A New Instrument
for Absolute Acoustical Measurements.”
This described his Phonometer, based

on the principle of resonance, for meas-
uring intensities of pure sounds. How-
ever, about a year before, in December
of 1914, Webster had written another
paper which was read before the Amer-
ican Physical Society which was not
published in the Proceedings of the
society until 1919. In an accompanying
note it was stated that publication had
been withheld because of continuing
development of experimental apparatus
by Webster. The title of this highly im-
portant paper was “Acoustical Imped-
ance and the Theory of Horns and
Phonograph.” The effect of this delay
on the subsequent development of the
phonograph industry may be compared
in some ways with the delay in the
issuance of the patent to Thomas A.
Edison on large diameter cylinder re-
cording, which may have belatedly in-
spired Thomas Macdonald to build the
Graphophone Grand in 1898.

Arthur Gordon Webster was at that
time a member of the staff of Clark
University, Worcester, Mass. With a
colleague, L. T. E. Thompson, he had
published in the same journal a paper
on “A New Instrument for Measuring
Pressures in a Gun.” The caption ac-
companying the article described both
Thompson and Webster as of the
“Ballistic Institute” of the University,
which may account for the delay in
publication of other of the articles as
perhaps due to security reasons. In
view of the importance of Webster's
theories and data to the concepts later
evolved by Maxfield and Harrison, it
would seem that modern electrical re-
cording owes something to the field of
ballistics.

There is no doubt that the article by
Webster on “Acoustical Impedance and
the Theory of Horns and Phonograph”
inspired the Bell scientists to go to
work on the problem. Webster had
called attention to the fact that the
British scientist, Oliver Heaviside, had
introduced the term “impedance” in
dealing with the alternating currents
theory of electricity. He also had noted
that engineers had failed to observe that
this concept would be useful in the
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study of mechanics and acoustics. Web-
ster established the analogy between
mechanical impedanéde and a condenser
in an electrical circuit. He also stated
that this analogical theory had been
incorporated into formulae which had
received practical application by Pro-
fessor G. W. Stewart in designing horns
for use for war purposes. In this now
classic treatise, Webster wrote that he
had found that it was untrue that the
profiles of brass musical instruments
were hyperbolic, even though so stated
by various texts. He said that he had
established that the bell of every in-
strument could, for all intents and pur-
poses, be represented by one of three
formulas which he had developed. Pub-
lished with the paper was a chart show-
ing response curves for a trombone,
coach horn, and a phonograph horn. It
showed but little difference between the
trombone and a phonograph horn.
Webster stated also that he had dis-
covered that a plaster cast of a trom-
bone of the same air cavity dimensions
as the trombone would have the same
tone quality, thus showing that the
notions of musicians and others that

" the quality of brass of which g horn

was constructed was responsible for its
tone quality was a myth. It is quite
possible that Webster’s interest in the
property of horns had been prompted
by the accomplishment by Edison of
precision reproduction of the human
voice at about the same time. Edison
had used a heavy iron horn, which was
considered an entirely inappropriate
material by other talking machine
manufacturers.

The Webster paper attracted the at-
tention of others than the Bell tech-
nicians, however. Among these were
Hanna and Slepian, who together wrote
a paper published in the Transactions
of the ALE.E. for 1924 entitled, “The
Function and Design of Horns for Loud
Speakers.” These men were also not
Bell engineers as later developments
will make clear. However, about this
time the technical journals began to be
fairly well padded with articles by
various Bell scientists, revealing the in-

tensive research which was now under
way in the Bell laboratories.

During 1924, a large group of engi-
neers of the Western Electric Co., under
the direction of J. P. Maxfield and H. C.
Harrison were engaged in electrical re-
cording experiments. After a prelimi-
nary period of seclusion it became
necessary to send wax master records
out of the laboratory for processing.
These were sent to the Pathe plant
in New York City. According to Fred
Gaisberg in “The Music Goes Round,”
veterans of the phonograph industry
Frank Capps and Russell Hunting were
there and becoming curious, played
over some of the test pressings. They
were amazed at the increased volume
and the sibillant sounds recorded.
Hunting was then American manager
of the Pathe-Freres Co. Capps was an
inventor and former associate of Edi-
son, and he had been retained by Louis
Sterling, President of the English
Columbia Phonograph Co., Ltd., to send
him reports on the developments in the
phonograph industry in the United
States. Capps certainly earned his fee
in this case, for he sent sample press-
ings to Sterling, informing him that he
understood that negotiations were al-
ready underway with the Victor Co.
for exclusive use of the new process.
Sterling cabled the Western Electric Co.
to delay any decision until his arrival
and boarded ship for the United States.

He later found that a draft of an
agreement which would have given the
Victor Talking Machine Co. exclusive
control of the Western Electric method
for phonographic purposes had been in
the hands of the Victor executives for
over a month, but that consummation
of the agreement had not been possible
because of the illness of Eldridge R.
Johnson, who was then President of
the Board. Whether his illness was in-
duced or aggravated by the terms de-
manded can only be conjectured. How-
ever, it is known that at the same time
the laboratory experts of the Victor Co.
were frantically trying to find some
way of escaping the necessity of acced-
ing to the demands of the A. T. & T.—
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Western Electric representatives. The
arrival of Sterling put an end to the
delaying tactics. He worked furiously
and sold the telephone men on the
wisdom of not restricting the process
to just one company. The exclusive
offer to Victor was withdrawn and both
companies were subsequently licensed
on an equal basis, thus resulting in the
introduction of electrical recording and
new types of acoustic reproducing in-
struments by them in 1925. In the
United States these were advertised as
the Orthophonic Vietrola and the Co-
lumbia Viva-tonal Phonograph. The
visit of Sterling to this country was
of paramount importance, for with such
interest being manifested on the part
of a formidible competitor any disin-
clination of the Victor men to take their
pill had vanished. At this time the
American Columbia Phonograph Co.
was owned by the English Columbia Co.

According to Gaisberg’s account,
Emile Berliner, father of the Gramo-
phone, had also figured in the devious
maneuvering that had preceded the
adoption of the electrical methods.® It
seems that he was visiting some old
associates at the Bell Laboratories one
day when some of the experimental
electrical recordings were played over
for him. Gaisberg said that Berliner
then told some of his friends at the
Victor plant about the new method be-
ing developed and that this resulted in
the opening of the negotiations. Later
it was disclosed that experiments in
electrical recording had been in prog-
ress in the English Columbia studios for
a year previously, but were abandoned
upon acquisition of rights to the Wes-
tern Electric process. This to a large ex-
tent explains Sterling’s alertness to the
news from America, for his engineers
had been working along similar lines
but had thus far failed to come up with
a commercially practicable method.

To give proper credit, there is no
questioning that Maxfield and his asso-
ciates had revolutionized the science of
sound reproduction. The facility and

3 The Music Goes Round, F. W. Gaisberg, The
Macmillan Co., New York, 1943,

opportunities for doing things in re-
cording which had never been done
before are also beyond question. There
is also no doubt but that the hew meth-
ods provided a thoroughly practical
answer to the situation which then
existed in the lateral recording branch
of the industry. Radio had captivated
the public, the record industry was in
a slump, sales of talking machines were
at low ebb. However, to maintain a
proper perspective on the contributions
technically of Harrison and his col-
leagues, it must be remembered that
the average quality of radio reproduc-
tion at that time was very low. Com-
mercial receiving “sets” of the 1924-25
period seldom had reproduction qual-
ity equivalent to even that of the old
Victrola. Nevertheless, the lure of free
entertainment and the novel feeling
that one was actually listening to per-
sons playing or singing in distant places
was extremely potent. Since the estab-
lishment of the first broadcasting sta-
tion on a regular schedule in 1920, hun-
dreds of commercial stations had come
into being and truly tremendous audi-
ences tuned in every night. A minor
factor in the competitive situation was
that after the introduction of new,
smoother surface records with readable
white labels, the sales of Edison phono-
graphs and records had again begun to
cut into the rapidly declining dise
market for the inferior lateral records.
In the face of Edison’s undeniable qual-
ity and the free entertainment offered
by radio, the new Western Electric
process seemed to offer the only hope
for the ailing lateral disc industry.

To properly evaluate the historic im-
portance of the Western Electric process
and the new concepts which accom-
panied it make it imperative that a
fairly complete and critical analysis of
it should be given at this point. In the
Transactions of the American Institute
of Electrical Engineers for 1926 a paper
was published by Maxfield and Harri-
son which explains their theories and
the methods which they chose to em-
ploy. Ilustrated are the particular de-
vices which were commercially em-
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ployed in the Vietor recording studios
and in the Orthophonic Victrola. Be-
ginning with a brief introduction to the
elemental purposes and prior methods
of recording by the acoustic method,
which it is unnecessary to review here,
the authors then launched into their
departures from previous practice. In
our analysis of the Western Electric
process only as much of the Maxfield-
Harrison paper will be quoted as is
necessary to a comprehension of the
points of major importance.

The title of the article by J. P. Max-
field and H. C. Harrison is “Methods
of High Quality Recording and Repro-
ducing of Music and Speech based on
Telephone Research.” After the intro-
ductory discussion of previous methods
the first sub-heading was “Studio Char-
acteristics and Transients.”® In this the
authors claimed that perfect reproduc-
tion requires that the components of
the reproduced sound reaching the ears
of the listener should have the same
relative intensity and phase relationship
as the sound reaching the ears of an
imaginary listener to the original per-
formance would have. With this state-
ment there is no quarrel, in fact this
had been the goal of former methods
until upset by the conquest of the old
recorders by the new, as will be dis-
closed. The authors then went on to
state that it was difficult, if not impos-
sible to attain this goal with a single
channel system, that two would be re-
quired. Despite the popularity binaural
sound has since acquired, this state-
ment of the authors is to a great extent
fallacious. There is at any one instant

‘but a single wave front reaching the

ears almost simultaneously. Actually,
the ears are unable to distinguish phase
differences except under highly regu-
lated laboratory conditions. Due to the
rapid and continuously shifting patterns
of direct and reflected sounds as in
orchestral performances, the ears even
in the presence of the instruments are

3 Webster's International Dictionary, 1971,
“transient—a temporary electrical oscillation that
occurs in a circuit b of a sudd h
of voltage or of load.”

unable to distinguish depth and the
relative location of individual instru-
ments to any appreciable extent during
ensemble playing.

Maxfield and Harrison dismissed the
dual channel, or binaural method as
impractical. However, they claimed to
have achieved a certain effect of depth
with the single channel system which
they were introducing. They ascribed
this spatial effect as perhaps due to
the increased apparent vibration of the
instruments situated at the far end of
the recording room as compared with
those in the foreground. This, then,
was the illusion to be made use of by
the authors to enhance the effect of
realism. This might perhaps have been
better described as follows;

“The delayed reception of sound direct

from voices or instruments in the
background against an aura of bril-
liance from the still further delayed
echo is contrasted in varying degree
with the quality of sound from the
nearer voices or instruments, which
record with more body and funda-
mental resonance and with much less
echo, thus producing an artificial
effect of placement.”

The authors stressed the importance
of the acoustical qualities of rooms to
adequate musical performances. They
quoted Sabine’s figures on the period
of reverberation which had been found
to give optimum results in recording
musical performances with the room
resonance by the binaural method. The
authors stated that they had found it
advisable to reduce Sabine's figures for
their single channel system.

Aside from room resonance, Maxfield
and Harrison stated that transients set
up by the recording or reproducing
system constituted a secondary source
of apparent increased reverberation.
The authors said that the system they
were describing was relatively free of
violent phase shifts within most of
the frequency range covered, but that
there were some undesirable phase shift
characteristics with small accompanying
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transients near its limiting cut-off fre-
quencies. This means distortion. By
noting the range claimed by the authors
in the following quotation and bearing
in mind that a normal person can hear
up to 12,000 cps, the effect upon natural-
ness of voice reproduction may be ap-
preciated.

“The frequency range which it will be
desirable to cover, if it were possible,
with relative uniform intensity for the
transmission of speech and all types
of music including a pipe organ is
from about 16 cycles per second to
approximately 10,000.

“It may be interesting to examine the
record requirements for a band of
frequencies this great. For the pur-
pose of this illustration, a lateral rec-
ord will be assumed although in all
factors except the time the record
will run, the arguments apply in a
similar manner to the hill-and-dale
cut.”

Yet read what Maxfield wrote in 1933.'

“It is only recently that we have been
able to record frequencies above 5,000
or 6,000 cycles with any degree of
faithfulness, but now the engineers of
the Bell Telephone Laboratories and
Electrical Research Products, Ine.,
have developed, in commercial form,
the vertical cut method of recording
to such a high degree of perfection
that they are able to both record and
reproduce frequencies up to 9,000 or
10,000 cycles and direct electrical re-
production up to and even above
15,000 cycles has been accomplished.”

Note that the above quotation contra-
dicts the earlier statement by Maxfield
that the arguments applied in a similar
manner to the hill-and-dale cut. It
should be observed that in 1925, when
the earlier statement was made, Edison
was still in the phonograph field and
a force to be reckoned with. In 1933,
when the contradictory statement was
made, the Edison company had with-

¢ The Voice, Its Production and Reproduction,
. Stanley and Maxfield, 1933.

drawn from the home phonograph
market and Thomas A. Edison was dead.

The authors then went on to state
that for a given intensity of sound the
amplitude of the cut is inversely pro-
portional to the frequency of the tone,
and that a point will be reached some-
where at the low end of the sound spec-
trum where this amplitude will become
great enough to cut from one groove
into the adjacent groove, or in the case
of the vertical cut, to cut so deeply
that with the present-methods the wax
would tear instead of cut away with a
smooth surface. However, it can be
demonstrated yet today that Edison
was then cutting pipe organ records
with fundamental notes much lower
than that possible with the. lateral
records of that time, and by the acoustic
method. The authors also discussed the
limitations on the upper register im-
posed by the relationship of the diam-
eter of the tip of the stylus to the
groove dimensions, speed of travel, ete.
The weakness of the Maxfield-Harrison
approach to the problem was in their
failure to recognize the essential im-
portance of utilizing a permanent, non-
deformable stylus tip as a means of ex-
tending the upper register. The hill-
and-dale industry had discarded the
steel needle in the early 1890’s as un-
reliable and unscientific. The balance
of the information given under the
heading “Studio Characteristics and
Transients” was devoted largely to
these limitations of the lateral method.

The next sub-heading was “Mechan-
ical Versus Electrical Recording.” The
authors pointed out the small amount
of power obtainable from the sound-
waves, and of the difficulties and un-
natural conditions imposed by acoustic,
or horn recording. They directed atten-
tion to the subterfuge resorted to of
using violins with diaphragms and
horns, or “Stroh” violins, in order to
get enough power from the strings to
cut the wax. The crowding of the musi-
cians around the recording horns and
the unconventional arrangement of the
orchestra due to the relative insensitiv-
ity of the recording mechanism was




EARLY EDISON PHONOGRAPHS PLATE 1

Edison Tinfoil Phonograph, built by the
London Stereoscopic Company in London
—probably by Charles Stroh. It was made
in 1878 and was the first commercial pho-
nograph having a motor (gravity type) and
a governor. (Electric & Musical Industries,
Limited Museum—Hayes, Middlesex, En-
gland.)

Edison Phonograph of 1887 had “electric motor works.”
The recording and reproducing diaphragms were ar-
ranged on a swivel for interchange. It was known as
the “Spectacle” model because it resembled a pair of
eyeglasses. (Handbook of the Phonograph.)



PLATE Il IMPROVED EDISON PHONOGRAPHS

Edison “Improved Spectacle” phonograph of 1889. This type used
a six- to eight-volt DC motor. A rheostat permitted operation from
110-volt DC lighting circuit. (Edison National Historic Site Museum.)

Edison battery-operated
“Spectacle” phonograph
of 1889 was mounted on
a sewing machine stand.
Box contained four wet
cells (Edison-Lalande) to
supply about five am-
peres current to the DC
motor. (Edison National
Historic Site Museum.)




WATER- AND HAND-POWERED EDISON PHONOGRAPHS PLATE 1l

Edison “Water Power”
phonograph of 1889-1890
used a combination
recorder-reproducer. A
flexible hose was con-
nected to a water faucet
and to the paddle as-
sembly on the left. Speed
was controlled by a 3-
ball governor. (Edison
National Historic Site
Museum.)

Edison “Hand Treadle” phonograph of 1889 used
the spectacle recorder-reproducer. Motive power was
achieved by pumping a small paddle coupled to fly-
wheels and a governor. (Edison National Historic Site
Museum.)
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EDISON ““HOME” AND “STANDARD” PHONOGRAPHS

% VTt

Edison “Home” phonograph, 2nd
model, produced in 1901. It had a
New Style cabinet, played standard
two-minute records, and sold for
$30.00 with a 14" polished brass horn.
(O. Read collection.)

Edison “Standard” phonograph of
1897 had an interchangeable recorder
or reproducer. The latter could be
adjusted to track the record grooves.
Built-in shaver removed thin coating
from cylinder for re-use. (O. Read
collection.)

- -

was designed to play the new four-
minute records. Accessory gears
could be added for playing the two-
minute records. Sold for $30.00 as
shown. (Edison National Historic Site
Museum.)

Edison “Standard” phonograph, 1909,

Edison “Home” phonograph of 1911
had an open-ended mandrel. The
machine played both two- or four-
minute records by means of a turn-
over Type O reproducer. Proper
gear pitch was selected by a manual
gear changer. (Clark-Welch Collec-
tion.)

Edison “Standard” phonograph of
1911 with cygnet horn and support-
ing crane. Reproducer was Type O
turnover. Played both two- and
four-minute records. (Edison Na-
tional Historic Site Museum.)



PLATE V

-

Edison “Gem” phono-
graph of 1898. First of
four compact models.
Played the two-minute
brown wax cylinder.
Knob turned to control
speed of governor and
moved in and out for
braking. (O. Read col-
lection.)

Edison “Gem” phonograph, 1908, played both
two- and four-minute records, using a Type
K combination reproducer and a Fireside
horn supported by a crane. (Edison National

Historic Site Museum.)

Edison “Triumph” phonograph of 1908 played
the new four-minute records. Heavy crane
supported a morning glory horn. Sold for
$60.00 complete. (Clark-Welch Collection.)

Edison “Triumph” pho-
nograph of 1898 could
play fourteen two-min-
ute records per winding
of its triple-spring mo-
tor. It was supplied with
a 14-inch brass bell horn
and sold for $50.00. (O.
Read collection.)

Edison “Gem” phono-
graph, 1901, with im-
proved spring motor and
start-stop-regulating de-
vice. A gear-change at-
tachment (added later)
reduced rotation speed
of feed screw so that
four-minute records
could be played. (O.
Read collection.)

Edison “Triumph” phonograph of
1911 was equipped with Type O

reproducer, triple-spring motor,

and

laminated oak bell horn.
This model is probably the most
rugged of all cylinder phono-
graphs. (Edison National Historic
Site Museum.)



PLATE VI

EDISON ‘‘FIRESIDE” AND “OPERA” PHONOGRAPHS

Edison “Fireside” phonograph of 1909 met the demand for an
inexpensive model to play the mew four-minute records. A two-
piece morning glory horn with 11-inch bell was provided. (Edison

National Historic Site Museum.)

Edison “Fireside” phonograph of 1911
used an improved spring motor, could
play both two- and four-minute rec-
ords, and was furnished with a cygnet-
type black japanned horn. (Edison
National Historic Site Museum.)

Edison “Opera” phonograph of 1911
featured a sliding mandrel and an
automatic stopping device. A lever
raised the combination K reproducer
to clear the record automatically.
(Edison National Historic Site Mu-
seum).



ELDRIDGE JOHNSON TALKING MACHINES PLATE Vil

Eldridge Johnson “Toy” talking machine,
introduced in October, 1900. It operated
by hand and played a seven-inch, single-
sided Berliner record. Sold with metal
horn for $3.00. (RCA Victor.)

Eldridge Johnson Type “A” Victor, 1900,
had a flat wooden tone arm. A leather
elbow coupled the reproducer to meck of
brass horn. Spring is in housing under
crank. Price was $12.00. (RCA Victor.)

Eldridge Johnson Type “B” Victor, 1900,
became the Victor “Trade Mark” model
(with Nipper, the dog). It sold for $18.00
with spring motor, brass horn, and John-
son reproducer. Played seven-inch lateral
records. (RCA Victor.)

Eldridge Johnson Type “C,” made late in
1900. Had wooden tone arm mounted ver-
tically. Spring motor was altered so that
crank protruded from side of oak cabinet.
Sold for $25.00. (RCA Victor.)

Eldridge Johnson Type “D” Victor ma~
chine of 1901 used mechanism of “Toy,”
but was furnished with a large brass horn

mounted on a wooden tone arm. It sold
for $6.00. (RCA Victor.)




PLATE vill

VICTOR TALKING MACHINES

Victor “Monarch” of 1901. Had a seven-
inch turnteble, wooden tone arm, and
Improved Johnson reproducer. Sold for
$40.00 with brass bell horn. Known as
Model M. (RCA Victor.)

Victor “Monarch Junior” Type E, made in
1901, used a new metal, ribbed tone arm.
Brass-finished elbow replaced leather for
horn coupling. Turntable was seven inches
in diameter. Sold for $25.00. (RCA Victor.)

Victor “Monarch Special” Type MS of 1901
featured a ten-inch turntable and heavy
spring motor. This model could mount a
larger horn than other models. Price,
$45.00. (RCA Victor.)

Victor “Improved Monarch” of 1902 fea-
tured new spring motor, rigid metal tone
arm, and larger horn. Mounted in a heavy
ook case—it was priced at $35.00 with a
ten-inch turntable. (RCA Victor.)

Victor “Royal” was introduced in 1902 as
a low-priced talking machine for playing
the Berliner-type, seven-inch records. It
sold for $15.00 with metal horn with brass
bell. (RCA Vietor.)



PLATE IX

Edison “Amberola,” 1910,
with home recording attach-
ment, employed the early
wax cylinders and recorder.
Larger horns were sold for
“louder” recordings or for
groups. (Edison National
Historic Site Museum.)

Edison “Diamond Disc” pho-
nograph of 1915, equipped
with a “Loud Speaking At-
tachment.” Device clamped
to cabinet front to support
the horn. (Edison National
Historic Site Museum.)

Edison “Premium” phonograph of 1911. Cabi-
net front swung open for easy access to man-
drel and reproducer. Very few of these were
made, and are now sought by collectors. (Edi-
son National Historic Site Museum.)

Edison “Amberola” phonograph of 1913, de-
signed to play the Blue Amberola celluloid
records. One of the first models to use a
diamond stylus. (Edison National Historic Site
Museum.)

-4

Edison Disc phonograph, made in 1911. Horn
had a continuous taper from reproducer to
bell. The mica-diaphragmed reproducer is
positioned to respond to vertically-cut rec-
ords. (Edison National Historic Site Museum.)




PLATE X

VICTOR DISC TALKING MACHINES

The “Victor I” was in-
troduced late in 1902
and featured the new

“taperi‘r:f hollow arm.”
Supplie with  eight-
inch turntable, single-

spring motor, and choice
of Exhibition or Concert
sound box (reproducer).
Sold for $25.00. (Victor
1908 catalogue.)

The “Victor IV” of 1902
had polished mahogany
cabinet with hinged top
measuring 14 X 14 X
7Y inches. It featured
an improved speed ad-
justment that indicated
rpm of the 10-inch turn-
table. Choice of two

horns—sold for $50.00.
(Victor 1908 catalogue.)

The “Victor II” of 1902
had extra-heavy single
spring, a ten-inch turn-
table, and was furnished
with  black - japanned
steel horn having a 133%-
inch bell. It sold for
$32.50 with choice of
Concert or Exhibition
sound box. (Victor 1908

catalogue.)
L] ] -

The “Victor V” was in-
troduced in 1903 with 12-
inch turntable, heavy-
duty triple springs, and
choice of horns. Like
previous models in this
series, choice of either
Exhibition or Concert
sound box was optional.
This model sold for
$60.00. (Victor 1908 cata-
logue.)

The “Victor III” of 1902
had improved double
spring motor. It played
five 10-inch records with
one winding. Equipped
with No. 19 Victor flower
horn, ebony finish with
gold stripes. Sold for
$40.00. (Victor 1908 cat-
alogue.)

X

The “Victor VI,” made
in 1904, was of ¢ hand-
some mahogany. Metal
parts were l4-carat tri-
ple gold-plated. Horn
was also of mahogany
cross-banded veneers.
Motor was nickel-plated
and had triple springs.
Price was $100.00. (Vic-
tor 1908 catalogue.)

&£ S5

The “Victor Junior” of 1906 was the
lowest-priced Victor of the period.
Had oak cabinet with nickel trim-
ming. Horn was dark red with gold
stripes. Had combination brake and
speed regulator for eight-inch turn-
table. It sold for $10.00. (Victor 1908
catalogue.)

The “New Victor O” of 1908 was
an inexpensive mahogany-finished
model with eight-inch turntable,
speed regulator, single-spring drive,
and flowered metal horn with “soft
amber hue” Horn was 16-inches
long with a 14-inch bell. Sold for
$17.50. (Victor 1908 catalogue.)




SOME GRAPHOPHONES AND EARLY COLUMBIA MODELS PLATE XI

The “Toy Graphophone” of
1898 sold for a mere $1.50
and included reproducer, six-
inch tin horn, and five spe-
cial disc records. Also called
“Child’s Talking Machine.”

The “Five Dollar Grapho-
phone” of 1898 was equipped
with a 10-inch black tin horn.
Type Q sold for $5.00; Type
QC (in bent-wood cabinet)
sold for $7.50.

The Columbia “Twentieth Cen~
tury” 1901 Type BC played
both standard and the new
siz-inch long Columbia Gold-
Moulded Twentieth Century
records. Style “Premier” sold
for $100.00; horn extra. (Clark-
Welch Collection.)

The “Eagle Grapho-
phone” of 1898 had a
spring motor, 10-inch
japanned tin horn, and
oak cabinet. Price was
$12.00; recorder, $5.00 ex~
tra. Known as Type BX.

The “Columbia Leader” The “Ten Dollar Grapho-

of 1906 used the Lyric
Spring Contact repro-
ducer. Type BE came
in oak cabinet, had tri-
ple spring motor, and
sold for $30.00, with
horn.

phone” of 1898 had clock-
work motor. Known as
Type Q-Q, it sold for
$10.00, complete with 10-
inch horn and bent-
wood cabinet.




PLATE XII

OTHER COLUMBIA MODELS

(A) Columbia “Jewel” Type BK sold for
$20.00 in 1906 with aluminum horn and
spring contact reproducer. It came in
an oak cabinet and had a tandem spring
motor.

(B) The Columbia “Jewel” offered a
choice of red or blue enameled horn
and support crane and sold for $25.00
as shown.

(C) Columbia “Peerless” Graphophone
of 1906, known as Type BF. It featured
a quadruple spring motor that “could
be wound while playing.” It sold for
$40.00 with an aluminum horn and for
$43.20 with a larger horn and crane.

(D) Columbia “New Leader” Type BKT
of 1906 had an attachment for playing
both two- and four-minute records. It
sold for $35.00 as shown or $40.00 with
a wooden horn.

(E) Columbia “New Invincible” of 1906
had heavy-duty motor and two- and
four-minute attachment. The Type BET
sold for $45.00. Wooden horn was $5.00
extra; “oak symphony” horn was $10.00
extra.

(F) Columbia “Sovereign” Type BG had
a hand-polished mahogany cabinet and
featured a quadruple-spring motor. Had
aluminum horn and sold for $50.00.

(G) Columbia “Aluminum Tone Arm
Graphophone,” 1907, for disc records.
Made in five models—the BN sold for
$25.00, the BH for $30.00, the BI for
$45.00, the BJ for $75.00, and the BD
for $100.00. Models BN, BH, and BI had
oak cabinets; Models BD and BJ had
mahogany cabinets. Ten-inch turntables
for BH and BI; 12-inch for BD and BJ.
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EDISON BELL PHONOGRAPHS, CIRCA 1900

PLATE XHI

Produced in England under Patents Granted by Edison in the United States

(A) Edison Bell “Elf” and
“Imp” phonographs both
had the same “upper
works.” The difference
between the two models
was in the motor and
better cabinet of the
“Imp.” The “Elf” sold for
15s. 0d., the “Imp,” 10s. 0d.
(B) Edison Bell “Stand-
ard” had an aluminum
horn, polished sapphire
stylus, and nickel oil can
and shaving attachment.
Fitted with a spring mo-
tor. Finished in black and
gold. The body was of
polished oak. The repro-
ducer sold for £4 4s. 0d.
(£4 10s. 0d. with deluxe
cabinet); the recorder, for
123, 6d.

(C) Edison Bell “New
Empire” phonograph, circa
1903, was supplied with
a fantail reproducer, sap-
phire stylus, polished alu-
minum horn, nickel el-
bow, and winding key.
Nickelled throughout, had

a spring motor, and was
enclosed in a French pol-
ished oak case with nickel
fastenings. Sold for £1
15s. 0d.; the recorder was
extra, 12s. 6d.

(D) Edison Bell “Com-
mercial” dictating machine
advertised that “corre-
spondence” may be dic-
tated and thoughts, reg-
istered at times when a
stenographer is not avail-
able.” The cylinder could
record twice as much dic-
tation, seven minutes, as
other machine of the pe-
riod, up to 1,400 words on
one cylinder.

Contained a flexible
speaking and hearing
tube, and by pressing a
button, could be stopped
and started at will. Sold
for £17 0s. 0d.

(E) Edison Bell “Concert
Duplex” phonograph. Sup-
plied with a large pol-
ished aluminum horn, new
fantail reproducer, nickel

elbow, and double man-
drel. Fitted with a triple-
spring clockwork motor.
Finished in black and gold
e':iuzmel. Sold for £17 5s.
od.

(F) Edison “Home” pho-
nograph. Manufactured in
the United States. Similar
to the “Home” phonograph
illustrated on Plate IV.
Sold for £6 6s. 0d.

(G) Edison Bell “Gem”
phonograph. Fitted with
an aluminum horn, fan-
tail reproducer, and oiler.
Had a right-hand crank
wind instead of a clock
key, separate starting
lever, and speed regula-
tor. Sold for £2 5s. 0d.
in fumed oak case with
glazed finish; £2 10s. 0d.
in deluxe case.

(H) This Edison Bell pho-

nograph played any rec-
from two to five

inches in diameter.




PLATE XIV

OTHER PHONOGRAPHS, CIRCA 1905

(A) Lambertphone “Companion” re-
tailed at £2 10s.

(B) Lambertphone “Entertainer” re-
tailed at £3 10s.

(C) Excelsior “Ruby” talking machines
had o sapphire stylus and solid brass
flower horn 12Y4 X 10% inches in diam~
eter. It retailed at 45/—.

(D) Microphonograph “Henry Seymour”
(1905 Model) Microphonic reproducer
fitted all Graphophone types and could
be fitted to the Edison machines with
special carrier arms. The Type A played
two records at one winding and sold
for £2 10s; the Type B played four

records at one winding and was priced
at £3 7s. 6d., including the recorder.

(E) The “Puck,” an English-made talk-
ing machine, had a clockwork motor.

(F) Pathé “Coquet” reproducer.

(G) Microphonograph reproducer, the
old Pathé “Perfecta” phonograph with
the Henry Seymour improved attach-
ment, sold at 10/6. It was made of brass
and highly nickelled. It could take
either the Seymour or Pathé repro-
ducer and could be converted to take
any other make.

(H) Pathé “Actuelle” talking machine.



MORE PHONOGRAPHS, SOME OF ENGLISH MAKE

PLATE XV

(A) “Trump” Graph-o-phone had a
flower horn that came in assorted col-
ors. The motor could be wound while
running. Housed in an oak cabinet. Re-
tailed for £2 2s and was advertised as
“giving a tone as sweet and pure as @
£10 10s. instrument.”

(B) Murdoch “Sylvia C” featured a top
crank wind.

(C) Columbia “Home Premier” Grapho-
phone had a reduced diaphragm to sof-
ten and mellow the volume without im-
pairing the quality of tone. It sold for
£16/16/—.

(D) Murdoch “Angelica” had a top-
crank wind, sapphire styli.

(E) New Century phonographs retailed
for 4/—. New Century Gold Moulded
records sold for 1/— each.

(F) Murdoch “Pandora” had a top crank
wind, black enameled base and cover,
all other parts nickelled.

(G) Murdoch “Magnet” was mounted on
imitation satin wood. It had a molded
metal bed plate, nickel mandrel and
fittings, nickel horn with patent rest
and adjustable support, dome repro-
ducer, stop and start lever, etc. It was
advertised as a “cheap machine.”

(H) Murdoch “Excelsoir” could be fitted

with a green flower horn.

(1) Pathé “Duplex” Grand Concert pho-
nograph was advertised as a “triumph—
all squeakiness and nasal twang over-
come.” Pathé reproducers ranged from
27/6 to £30. Pathé was apparently
bothered by imitators; they advertised
that “the name Pathé is embossed on
each record—none others are genuine.”




PLATE XVi

UNUSUAL TALKING MACHINES, CIRCA 1898

(A) “Polyphone,” made by the Talking
Machine Company, was advertised as
being “guaranteed more than twice as
loud and many times more musical,
sweet and natural as the original or-
chestra, band or singer. No other talk-
ing machine will do this” It featured
two horns, could be called one of the
forerunners of our modern two-speaker
system.

(B) Dupliphone talking machine played
both small and large records, combining
two machines into one. The Grapho-
phone Dupliphone sold for $41.00; the
Phonograph Dupliphone, for $46.00.
The Dupliphone Attachment could be
attached to any Columbia Graphophone,
A.T. Graphophone, or Home Phono-
graph. Concert or Grand records could
be played without interfering with the
running of the smaller records. The
Graphophone Dupliphone Attachment
sold for $16.00, the Phonograph Dupli-
phone Attachment, for the same amount.

(C) “Double Bell Wonder,” circa 1900,
like the Talking Machine “Polyphone,”
gave twice the volume because of its
two horns. In addition, the double horn,
according to the advertiser, gave greater
quality and purity of tone. The machine,
with two records, was priced at $20.00.

(D) Talking Machine “Polyphone,” 1899,
used with the Edison Phonograph. Any
talking machine could be made into a
“Polyphone.” Again, the advertisement
stated: “Guaranteed more than twice
as loud as any other talking machine;
sweet and natural as the original or-
chestra, band or singer.”

(E) This talking machine was offered
free with the purchase of three dozen
Columbia records at the regular price
of twenty-five cents each. It was an im-
ported machine with a clockwork motor.
In addition to offering the machine at
no additional charge with the purchase
of records, a supply of tickets was also
furnished so the owner could “earn
money giving entertainments in public.”

(F) “Echophone” talking machine fea-
tured a clockwork motor and an all-
glass tone arm. At the end of the tone
arm, the stylus was formed. A glass
tube terminated in & crude bellows
coupled to ear tubes or a horn.

(G) Standard Talking Machine, Style X,
one of two disc phonographs produced
by American Talking Machine Com-
pany. The turntable was 10 inches in
diameter and had a one-half inch cen-
ter stud so that only special records
having a one-half inch diameter center
hole could be played.
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stated to make it difficult to secure the
spontaneous enthusiasm and the best
efforts so essential for inspired perform-
ance. These limitations of the acoustic
lateral recording methods as they ex-
isted at that time are undeniable. The
new method of recording employing a
microphone would permit more natural
positions for singers and musicians,
the authors stated, which would be con-
ducive to a more relaxed and artistic
performance.

That the adapting of radio methods
to the business of recording failed to
some extent of meeting his ideal may
be gained by the following quotation
from what Maxfield wrote in 1933 in
“The Voice, Its Production and Re-
production”:

“With the dead pick-up the only
method of balancing the component
parts of a musical ensemble or a solo-
ist against his accompaniment is,
therefore, by means of control of
the relative distances of the various
instruments from the pick-up. Even
when a proper balance has been ob-
tained, it is lost if any instrument
changes its loudness materially com-
pared with that of the other instru-
ments. Also, since there is no sense
of acoustic perspective, the loud in-
struments tend to drown out the
weaker instruments, and thereby de-
stroy the artistic balance. As a result
of this a large majority of the artists
have developed what is known as a
‘radio (or a recording) technic’. In
the case of singers it has developed
the ‘mezzo voce’ or crooning type of
singing, even for classical numbers
of a character where a large part of
the emotional content resides in the
volume range, and in the full, free
power and color which characterizes
real operatic, or concert singing.

“This radio technic has become so
firmly ingrained in the natures of
our present day radio and recording
musicians, that many of them cannot
conceive of attending a recording
‘date’ without bringing either modi-
fied instruments or intentionally dis-

regarding the instructions to play or
sing as they normally do in concert.
This was well illustrated in a recent
recording ‘date’ of a forty-piece or-
chestra when the musicians were re-
quested to bring standard instruments
and to play as if they were playing
to an audience. It should have been
easy for them to follow these instruc-
tions, since most of them were mem-
bers of a large symphony orchestra,
and they were asked to report at a
full size theater for the recording
‘date’. In spite of these facts, several
of the men arrived with instruments
which they said recorded better than
did their concert instruments, and it
was with great difficulty that we
were able to induce the players of the
louder instruments, such as the
brasses and tympani, to play with
anything like normal power. In fact,
in the case of the brasses, it was only
after they had been told three times
that the violins were outplaying them
that they became angry enough to
really produce the volume necessary
for the proper natural balance.”

Maxfield was entirely right in so com-
menting on the falseness of the meth-
ods of playing and singing which had
become firmly inculcated by the in-
herent propensities of radio micro-
phonic methods. However, he errs in
blaming it entirely on the influence of
the dead studio. He and his associated
Bell engineers had provided unlimited
opportunities for tonal modulation made
possible by supersensitive microphones
and unlimited amplification. Compared
with the limitations of the old acoustic
process, the cure had proven to even
its chief sponsor to have become worse
than the disease. However, these abuses
of his Western Electric recording
method which he so deplored were in
part due to a natural desire on the part
of listeners. It is quite normal for the
music lover to wish to hear as much of
the full, close-up, undistorted tone of
the voice or instrument as possible.
Unfortunately the listener to a recorded
or broadcast performance has access to
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no criteria with which to distinguish
the true from the false, except for his
memory.

No matter how important reflected
sound may be in the securing of ade-
quate record or radio reproduction of
the larger orchestras or ensembles, the
fact remains that the complex inter-
ference patterns set up by the walls,
floors, ceilings, ete. of even the most
perfect auditorium constitutes a dis-
torting vibrational screen through which
the original tones must penetrate in
sufficient volume to be acceptable to
the ears of the listener. The novelty
of being able to hear singers and in-
strumentalists without the heretofore
inevitable difficulties associated with
theater and auditorium conditions was
one of the valid reasons for the employ-
ment of so-called “dead” studio re-
cording. Technically the dead studio
technic is correct. Since when has it
been considered natural to superim-
pose the acoustical qualities of one
room upon that of another? What is
wrong with the desire to hear the singer
as though he were present in your
living room, singing just to you, your
family, and guests? Why do orchestra
seats cost more? Why are not artificial
reverberation devices attached to pianos,
or violins, when played in the salon or
home?

Under the heading “Mechanical Ver-
sus Electrical Reproducing,” the authors
made the following statement:

“Where the question of reproduction is
concerned, the same two alternatives
mentioned for recording present
themselves, namely, direct use of
power derived from the record itself
versus the use of electromagnetic
equipment with an amplifier. In this
case, however, the situation is a little
different as the power which can be
drawn directly from the record is
more than sufficient for home use.
Since any method of reproducing
from mechanical records by electrical
means involves the use of a mechan-
ical device for transferring from me-
chanical to electrical power and a

second such device for transferring
from electrical back to mechanical
power, that is, sound, it is necessary
to use two mechanical systems, one
at each end of an electrical system.
Where the power which can be sup-
plied by the record is sufficient to
produce the necessary sound inten-
sity, as in the case of home use, it is
in general simpler to design one
single mechanical transmission system
than it is to add the unnecessary
complications of amplifiers, power
supply and associated circuits. In case
where music is to be reproduced in
large auditoriums, the power which
can be drawn from the record may
be insufficient and some form of elec-
tric reproduction using amplifiers be-
comes necessary.”

Except for the laterally cut LP and the
45 rpm lateral discs, this is as true today
as it was then. Actually, if other prin-
ciples had been employed and devel-
oped, it would be possible to dispense
with electrical reproduction of records
for home use today. The capacity for
easily producing floor-shaking bass, gen-
erated a demand for an unbalanced kind
of reproduction which, because of the
resulting competitive situation, was in
large part responsible for the with-
drawal of Edison from the phonograph
field, and which in turn accentuated
the public demands for all-electric re-
production. The one restraint upon
license in the lateral disc industry and
the only criterion of what might be
considered proper reproduction was
swept away with the abandonment of
the acoustic Orthophonic Victrola. Rec-
ords no longer had to be cut to meet
the requirements of a standard instru-
ment.

Under the sub-heading “Brief De-
scription of Recording System,” Max-
field and Harrison outlined the principal
elements of their apparatus as con-
sisting of a condenser transmitter, a
high quality vacuum-tube amplifier and
a magnetic recorder. It may be of in-
terest to recall that the first condenser
transmitter had been made by Thomas
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A. Edison in 1877, before the phono-
graph had been invented. As we have
seen, many years before he had dis-
covered the scientific principle upon
which vacuum tube amplification was
evolved—the flow of electrons from the
heated filament of his then new in-
candescent lamp. Joseph Henry had
supplied the principles of the electro-
magnetic recorder and methods of bal-
ancing electrical and mechanical com-
ponents which made possible the mag-
netic telegraph. The authors concluded
this part of their exposition with the
following pertinent comment:

“In the design of the recording and
reproducing systems each part of the
system has been made as nearly per-
fect as possible. Errors of one part
have not been designed to compen-
sate for errors in another part. Al-
though this method is more difficult,
its flexibility, particularly as regards
the commercial possibilities of future
improvement, justifies the extra effort.
There is, therefore, no distortion in
the record whose purpose is to com-
pensate for errors in the reproducing
equipment; the only intended distor-
tion in the record being that required
by the inherent limitations mentioned
above.”

Unfortunately, this statement repre-
sented an ideal which was not long
adhered to. After the renaissance of
the phonograph industryin the 1930’s,
recorded characteristics varied from
one make (label) to another and even
in the output of one manufacturer from
time to time® There was no way in
which the record purchaser could be
certain of matching the characteristic
of a given record with his reproducing
equipment.

The next sub-heading was “General
Basis of Design.” The authors stated
that their design was based on the de-
velopment of the mechanical and elec-
tromechanical portions of the recording

8 Characteristics have been agreed upon since

by most companies, but there are still variations
which will be discussed elsewhere.

and reproducing system as the mechan-
ical analogs of electrical circuits. They
paid tribute to the prior work of
Campbell, Zobel and others, principally
telephone research men, as having pro-
vided the basis for such a design pro-
cedure. In particular, they ascribed
much of the success of their method
to the development of filter circuits for
telephone transmission. However, the
many references to telephone men and
scientific papers by them to the ex-
clusion of others of equal or greater
importance seems quite obvious.

Of more interest is the information
given under the next sub-heading, “De-
tailed Analysis of Mechanical and Elec-
trical Analogs.” Preceding the exposi-
tion of the method of application to
sound recording and reproduction, the
authors gave a list of the correspond-
ing mechanical and electrical quantities,
with the symbols used, as follows:

“Mechanical
Force F (dynes)
Velocity U (cm./sec.)
Displacement S (em.)
Impedance (or

mechanical ohms) z (dyne sec./cm.)

Resistance r (dyne sec./cm.)
Reactance x (dyne sec./cm.)
Mass m (grams)
Compliance ¢ (cm./dyne)
Electrical
Voltage E (volts)
Current i (amperes)
Charge q (coulombs)
Impedance Z (ohms)
Resistance R (chms)
Reactance X (ohms)
Inductance L (henries)
*Capacity C (farads)

*H. W. Nichols, ‘Theory of Variable
Dynamical Systems’— Phys. Review,
Vol. 10, 1917.”

The authors also gave credit to E. L.
Norton for working out the mathematics
of mechanical and electrical analogs.
They also mentioned Hanna and Slepian
as having provided data on force equa-
tions for the air-chambers of loud-
speakers. In this connection, Hanna




250

EVOLUTION OF THE PHONOGRAPH

arose after the delivery of the paper
before the society and stated that the
authors had failed to credit the ex-
ponential horn principle sufficiently in
assigning reasons for the improved re-
sults achieved.

Having set up this table of equivalent
quantities, the authors proceeded to set
up design formulae covering the func-
tions of the components of their me-
chanical reproducing system. With most
of these there is no quarrel in principle,
but because of the relative complexity
of the system and the number involved
the total error could be quite large, as
an examination will reveal. Moreover,
although the analogy of a transformer
with a primary-secondary reciprocal to
the corresponding lengths of the arms
of the stylus lever is obviously valid,
the complicated stress pattern of the
spider in alternately pushing and pull-
ing the diaphragm at six points does
not permit of such a simple and con-
venient analogy. The reason for the
six point attachment is not given, nor
is the resultant eddy current problem
which it creates in the diaphragm dealt
with in any way. If any of the individ-
ual analogies are invalid, or if certain
analogical factors are left out, as seems
to have occurred in this instance, then
the entire design explanation becomes
to some extent just an interesting
fiction.

The next sub-heading was entitled
“General Design of Mechanical Sys-
tems.” The first and last paragraphs are
important to our analysis. The first has
to do with the arrangement of the
masses and compliances so that they
form repeated filter sections, determin-~
ing the magnitude of these quantities. so
that all have the same cut-off frequen-
cies and characteristic impedances, and
providing the proper (horn) resistance
termination. Credit was given for the
methods which had been developed for
measuring mechanical impedance. The
last paragraph was in part as follows:

“Such a method has been developed
which at the present time covers a
range of frequencies from somewhere

below 50 to about 4,500 c.p.s. Work is
still being continued to extend this
method to higher frequencies. This
method of measurement has been
very useful not only in determining
the magnitudes of the impedances in
the degree of freedom in which it is
desired that they shall operate, but
in designing the impedances to mo-
tion of the various parts in directions
in which they should not be per-
mitted to vibrate. - - -”

Note that although the authors offer this
as a thoroughly practicable method that
they neglect the severe and extremely
variable limitations upon high fre-
quency response imposed by the steel
needle, which both audibly and visu-
ally deteriorated during the course of
one trip through the lateral abrasive
containing groove to the extent that it
could not be safely used again. The
position of the authors was that regard-~
less of such undesirable factors the
band-pass filter method use in balanc-
ing electrical circuit design could be
confidently extended to include the me-
chanical portions of electromechanical
systems.

Maxfield and Harrison next described
the electromagnetic recorders. These re-
sembled the later electromagnetic pick-
ups of the horseshoe type in principle
and construction. One model utilized
bundles of aluminum foil to provide
mechanical impedance to match the cal-
culated resistance of the acoustical re-
producing system. A later model em-
ployed a split rubber ring to serve
this purpose which functioned better,
according to the authors. In the older
acoustical method of recording, such
mechanical damping of the recording
stylus had not been required as the re-
sistance of the wax to the weaker moti-
vating forces supplied a more or less
proportional damping, depending upon
the efficiency of design of cutters and
waxes, angle of cutting, etc.

The next sub-heading, “Design of the
Reproducing Apparatus,” is of special
importance. Maxfield and Harrison
claimed that the analogy between the
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mechanical and electrical filter was
more perfectly shown in the case of
the reproducing equipment. If this were
true, would the acoustical method of
reproduction which they sponsored have
been displaced by electrical methods
within a few years? The fact is that
in several important respects the equa-
tions set up as a basis for the Western
Electric method of acoustical repro-
duction were faulty. Errors were in-
troduced at several points by assigning
values to elements which were not
proper analogues of elements of elec-
trical circuits. Although projected as a
‘scientific’ method, as contrasted with
previous design methods, much was
still empirical and contingent upon ex-
isting practices. The adoption of sound-
box weight (the old No. 2 Victor) and
that of the new Orthophonic sound-box
was the result of such an empirical de-
cision, as was the acceptance of the
shellac base disc and the number of
threads per inch, rpm speed, and the
steel needle. Moreover, in eliminating
the bottle-neck of the old style goose-
neck, the empirical adoption of the
weight of the former sound-box was
compounded into an error, for more
weight became placed on the needle
point resulting in excessive wear on
both needles and records. As with elec-
trical recording, it became much sim-
pler to secure maximum deformation of
the record groove under any and all
performance conditions. So was the
average reactance forces against the
needle and the sidewalls of the grooves
increased, resulting in greater wear of
both needles and records.

A most ingenious feature of the sys-
tem set up by Maxfield and Harrison
for the design of their reproducing me-
chanism was the incorporation of the
exponential horn theory of Hanna and
Slepian as an integral termination. The
authors calculated the resistance ter-
mination needed in mechanical ohms.
According to the quantities assigned to
the various components of the dia-
phragm-stylus assembly this was found
to be 533 mechanical ohms. This, they
said, was entirely insufficient so an

air-chamber transformer was necessary.
As stated before, the air-chamber trans-
former is an acceptable analogy to that
of an electrical transformer. However,
the shape of the primary and secondary
areas has a most important effect on the
validity of the analogy—it may be that
these do not match the corresponding
elements of the other side. In discussing
the horn design, the authors stated that
they were using a logarithmic formula
to provide the proper resistance ter-
mination for their mechanical filter cir-
cuit. They stated that the general prop-
erties of logarithmic horns had been
understood for some time and referred
to Webster’s “Acoustical Impedance and
Theory of Horns and Phonograph.”*
Regarding this the authors said,

“There are two fundamental constants
of such a horn,—the first is the area
of the large end and the second the
rate of taper. The area of the mouth
determines the lowest frequency
which is radiated satisfactorily. The
energy of the frequencies below this
are largely reflected if it is permitted

_ to reach the mouth.”

However, the original source of this
concept which Webster had carried.
forward in his researches was Lord
Rayleigh, who in 1878 had written,

“If the diameter of the large end of
a speaking trumpet be small in com-
parison with the wave-length, the
waves on arrival suffer copious re-
flection. - - - But by sufficiently pro-
longing the cone, this reflection will
be diminished, and it will tend to
cease when the diameter of the open
end includes a large number of wave-
lengths. Apart from friction it would
therefore be possible, by diminishing
the angle of the cone, to obtain from
a given source any desired amount of
energy, and at the same time by

" lengthening the cone to secure the
unimpeded transference of this en-
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ergy from the tube to the surround-
ing air.””?

Hanna and Slepian had provided the
latest data upon the energy character-
istics of horns of the logarithmic, or ex-
ponential type. These horns, as we
have shown elsewhere, were the result
of an evolutionary course of empirical
development, first appearing in musical
instruments, rather than the invention
of any one person. Horns that were
approximately exponential in rate of
expansion of curvature from the small
end to the mouth had been used by
Edison for his cylinder Amberola as
early as 1908. The idea of formulation
of the exponentially expanding cross-
section of this type of horn came after
they had already been sucessfully em-
ployed in musical instruments and the
phonograph.

In order to secure a horn with a
maximum bass response within a rea-
sonable compass, Maxfield and Harrison
designed a folded horn, or re-entrant
type. As was later discovered, the fold-
ing introduced certain periodicities, or
distortions, which were not anticipated
in the design. These horns had a con-
stantly expanding bore from the neck
of the tone-arm at the sound-box,
through a heavy cast-iron mounting ter-
minating in the wood chamber, like the
prior Victor Victrola. The rate of taper
and area of the mouth opening placed
the low cutoff at about 115 cycles, ac-
cording to a chart which purported to
give a comparison with the character-
istic of one of the best of the old style
“phonographs.” If the machine referred
to was one of the best of the prior
Victors, such as the model VI, the
use of the word “phonographs” was
misleading. Phonographs were then
being produced (standard commercial
instruments) which could improve the
curve given. Moreover, the Victor
Talking Machine Co. never to that
time had referred to its product as
a phonograph. Presented in a scien-

"7 Sound, Rayleigh, (Art. 280),

tific paper this inaccuracy is especially
deplorable.

There was a discussion period fol-
lowing the presentation of this his-
torically important Maxfield-Harrison
paper. This was opened with comments
by C. R. Hanna, which were published
in full in the Transactions of the Amer-
ican Institute of Electrical Engineers for

1926. It was quite evident that Hanna
felt that the successful reproduction of
lower registers by the new Orthophonic
Victrola was due much more to the
exponential horn than it was to the
theory of matched impedance to which
the authors had attributed major credit.
Hanna claimed that the impedance of
the mechanical system did not have to
be uniform over a wide band of fre-
quencies for it to be forced to vibrate
in the low frequency range. He pointed
out that this could be done by reducing
the stiffness of the diaphragm, as Max-
field and Harrison had done. Hanna
clearly indicated that he placed little
credence in the validity of the Maxfield-
Harrison bandpass electromechanical
system of analogs.

E. W. Kellog also read some com-
ments on the new system., He discussed
the “spider” in particular, attempting
to explain its complex functions in
words other than those of the authors.
He considered that it acted somewhat
as a spring. Elsewhere it had been sug-
gested that its chief function was to
cause a larger area of the diaphragm
to act as a piston. There is no doubt
but that it combined these functions
and others. Therefore, it performed in
other than a purely unilateral fashion
and an analog to a portion of an elec-
trical circuit could not be set up for it
logically. Kellog also expressed surprise
at the substitution of magnetized ball
bearings for the customary knife-edge
fulerum of the stylus bar. Actually this
use of ball bearings athough continued
for years was subsequently proven to
provide no advantage. In fact, if they
had been dispensed with, the sound-
box assembly could have been lightened
and the excessive wear upon the early
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electrically recorded records could have
been somewhat minimized.

L. T. Robinson next made a few com-
ments, opening with a very significant
statement, as follows:

“] am in agreement with the statement

of the authors that ‘There is there-
fore no distortion in the record whose
purpose is to compensate for errors
in the reproducing equipment.’ In
employing so many elements, some of
which can be so readily modified in
performance the temptation is very
strong to look only at the final result
and not be too critical as to where
any corrective treatment is to be
administered. I hope that the stand
taken by the authors will be firmly
adhered to by them and others who
are working along similar lines. In
this way, any progress that has been
made, or will be made, becomes per-
manent.”

Mr. Robinson’s concern for the mainte-
nance of the avowed integrity of ap-
proach of the authors in not designing
errors into the recording method to
compensate for deficiencies in the re-
producing system was well founded,
as witnessed by the later developments
in the industry. Within a few years there
was not one record manufacturer in
the United States adhering to the con-
cept that the characteristic of the rec-
ord should not be deformed. Mr. Robin-
son also scored in his prediction that
the full realization of the potentials of
the electrically cut record would come
through electrical reproduction. How-
ever, he also made a statement that the
volume at which music was reproduced
was important and that to be satisfac-
tory it should be about equal to that
of the original sounds. He pointed out
that a loud sound from a given instru-
ment is quite different in quality from
that of a soft sound from the same in-
strument when reproduced with great
volume. This is a very significant truth
which is generally not fully appreciated
even today.

Maxfield admitted and deplored the

existence of this propensify of the
microphonic technics for encouraging
purposeful distortions in “The Voice,
Its Production and Reproduction.” Para-
doxically, the very freedom which
Robinson said was to be achieved by
the combination of electrical recording
with electrical reproduction served to
remove the last natural restraint upon
distorting the waveform as impressed
in the record. With the demise of the
acoustic Credenza Orthophonic Victrola
the listening public lost its last official
criterion as to the proper volume and
quality of any given Victor recording
of voice or instrument. What would Mr.
Robinson or Mr. Kellog say today about
the use of echo-chambers in recording,
which are cut in or out like the grand
swell of the pipe organ; or of the lay-
ing of one recording over another re-
cording repeatedly to simulate echo
and orchestral effects with but one
voice and/or instrument? What would
these gentlemen say about Montovani?
Suppose the instrument to begin with
is an already electrically amplified
guitar and the alleged singer is croon-
ing softly into the microphone—perhaps
using a throat contact mike—just what
is reality?

In conclusion a short statement was
read by A. E. Kennelly, one time Edison
associate, as follows:

“We have here presented to us the
wonderful analogy which underlies
mechanical and electrical phenomena,
with mechanical phenomena inter-
preted in electrical terms. We have
long known that mechanical inertia
was really electrical, and we are now
finding that all these mechanical
phenomena are primarily electrical
quantities.”

In the ultimate sense, Kennelly’s state-
ment is very likely true. Later writers
have carried these analogies even fur-
ther. Yet, regardless of the increased
range and improved tonal reproduc-
tion of the Orthophonic Victrola over
the prior Victor talking machine, it was
never to dare the test of direct com-
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parison with the living voice or instru-
ment, as Edison’s purely acoustic phono-
graph had been doing successfully since
1915.

On the positive side, Maxfield and
Harrison had introduced elements into
phonograph design practice which could
be calculated and adjusted by infor-
mation secured from measurement de-
vices. What before had been entirely
empirical and hence indeterminate, now
could be reduced to theory and deter-
minable quantities. Probably it had to
come in this way, but why the least
perfect recording method should have
been the one with which they were to
start experimenting is somewhat of a
mystery. There was a great deal of em-
phasis on push-pull amplification at
the time and it may have been that
because the lateral disc record was a
push-pull device it seemed to fit in bet-
ter with the system envisioned.

Needless to say in view of the fore-
going, Maxfield and Harrison were not
phonograph experts and in the applica-
tion of their matched impedance theory
to the lateral disc talking machine, sev-
eral important facts were neglected,
leaving much further work to others.
The chief neglected fact was that pre-
cision reproduction of voices and solo
instruments had been achieved by Edi-
son as early as 1915. It would seem
that from a scientific viewpoint this
would have been the place to start to
improve. Maxfield in 1933 admitted the
hill-and-dale method of recording was
superior to the lateral.

It is paradoxical that the same engi-
neers who brought scientific measuring
devices to the aid of the bumbling talk-
ing machine industry should have per-
petuated at the same time the un-
scientific, replaceable steel stylus and
abrasive-carrying record surfaces.




CHAPTER 18

END OF THE AcousTiCc ERA ~
ANALYSIS OF METHODS

THE inauguration of regularly scheduled
radio broadcasting in the latter part of
1919 by the opening of the first com-
mercially operated radio station KDKA,
Pittsburgh, by the Westinghouse Electric
and Manufacturing Co. marked the be-
ginning of an era and foreshadowed the
close of another—that of acoustical re-
cording. There was little intimation or
evidence of this in the first months with
audiences numbered perhaps in thou-
sands consisting largely of confirmed
“wireless hams” listening with ear-
phones glued to their ears. But soon the
rest of the family became just as in-
terested and the radio “bug” spread to
thousands of other homes, as well.
Within a year or so radio stations sprang
up all over U. S. and Canada and in
that time the nightly audience increased
from estimated thousands to millions.

Crystal sets gave way to one “peanut”
tube sets, then to two-tube, and de-
tector-amplifier multi-tube radios that
would operate loudspeakers. Naturally
enough, the use of loudspeakers at once
multiplied the number of potential lis-
teners. During the first few years of the
rapid expansion of the radio audience,
the policy of the leading manufacturers
of phonographs was precisely alike—
especially that of the three leaders, Vic-
tor, Edison, and Columbia. They were
like the three Hindu monkeys—they
could see no radio, could hear no radio,
and refused as far as they were able to
do so to permit the recording artists
to engage in any radio broadcasting.

For this reason, in these formative
years, radio had developed musicians
from force of necessity and vocal solo-
ists who had not generally been known
to the public as recording artists. There
were exceptions, of course, such as
Jones and Hare, who became known as
the “Happiness Boys,” but like these
they were generally popular artists who
recorded for all of the companies and
hence were not bound by exclusive con-
tracts. For the most part, the greater
artists, such as the red seal Victor
artists and those of similar stature who
recorded for the other leading com-
panies, were engaged on an exclusive
basis with contracts providing for pay-
ment of royalties which could be in-
terpreted by the legal counsel of the
companies as forbidding their appear-
ance, without special permission, on
radio programs.

By 1924 the formation of the chains
was under way, one with WGY, General
Electric's station at Schenectady as a
nucleus, another with KDKA as its
leading station and WEAF, New York
as the originating station for most chain
programs of the new American Tele-
phone and Telegraph Co. network. Ob-
viously, as the sales of radio time came
to be “big business” especially to the
contract sales organizations of the
chains, the matter of securing adequate
talent became a matter of great im-
portance. This fact, together with the
very evident interest that A. T. & T.
would have in expanding the profitable
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use of its long distance telephone lines
for chain program transmission was the
principal reason for the decisions of
the various leaders of the electrical and
communications industry not only to
enlarge their activities in radio manu-
facturing and broadcasting, but to at-
tempt a conquest of the recording field,
as well.

Radio columnists of the early 1920’s
commented occasionally on the refusal
of the leading phonograph companies,
notably Victor, to permit their artists
to broadcast. Therefore, the indications
of a reversal of attitude in February of
1925 in this respect by the Victor Talk~
ing Machine Co. might well have seemed
to some to portend the changes in the
recording industry about to come. Renee
Chemet, violinist and exclusive Victor
artist, played on a radio network pro-
gram sponsored by the Victor Co. from
WEAF’s studio in New York. The
April 1st Victor record supplement
listed a recording of one of the num-
bers played by Chemet on this program
with the following comments:

“Chemet has made a beautiful record
of the Rondo she played at the Victor
broadcast concert on Feb. 12,—swift,
impetuous, scintillating with life. All
the resources of the violin are called
into play. With it are coupled, on the
other side, a beautiful broad, majestic
adagio from a Handel Sonata, and an
allegro of almost Olympian jollity,
somewhat in the rhythm of the class-
ical rigadoon. Both numbers are
played with amazing spirit,—and with
that unconscious completeness and
perfection of style which is the mark
of greatness in the technical side of
an art.”

It is only a speculation that the engi-
neers of A. T. & T. very likely made an
electrical recording of this number
which may have been used for illus-
trating to the Victor executives the
benefits of the new Western Electric
process, as it seems that experiments by
the Bell engineers at the Victor plant
were already highly advanced. In any

event, the fact that Victor was con-
sorting with radio in any way should
have been indicative of such a possi-
bility. However, the record as issued
was recorded by the standard Victor
acoustic method. This record, No. 6497
was to be one of the last of its series to
be recorded by that process. The very
next month witnessed the issuance of
the first commercial record to have been
electrically recorded by the new Wes-
tern Electric process.

Within the next few months a con-
siderable number were issued, but no
announcement was made to distributors,
dealers, or the public of the change in
method. Store buyers of record stocks
were the first to note the changed
qualities which denoted the new rec-
ords, even when played on the conven-
tional store demonstration instruments.
There was a definite increase in the
sharpness of the sibilant sounds, such
as “s,” which had always seemed diffi-
cult to record previously. There was
generally an increase in volume, which
the mica diaphragms of the current Vic-
tor instruments failed to tolerate well.
Dance records, in particular, were
strident and raucous. Naturally, this
caused an unfavorable reaction on the
part of the buying public as the pro-
portion of these new electrically re-
corded records was increased until by
the end of the summer all releases were
of this type.

Dealers and distributors became un-
easy and by September it became neces-
sary to disclose to them the impending
developments. Distributors were fur-
nished with a single sample, in most
cases, of one of the models of the new
Orthophonic Victrola, and meetings
were held of representatives of dealers
in each territory to advise them of
the plans for its introduction to the
public. At this time, distributors’ ware-
houses and the salesrooms of the stores
were glutted with Victor merchandise.
Public interest in radio and the prior
failure of Victor to keep up with its
principal competition, especially in re-
spect to the reproduction quality of its
own records, was in large part respon-
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sible. A survey of the releases of the
past year or so prior to this time also
reveals that many of the older artists
of the Victor galaxy were no longer
recording the more important operatic
and concert selections as they had orig-
inally done, but had descended to re-
cording popular songs of little appeal
to lovers of classical music.

Perhaps in some cases, older artists
were no longer willing to entrust their
interpretations of the more demanding
works to the intense scrutiny which re-
cordings permitted. Whatever the ex-
planation, the result was that the tre-
mendous drift in this direction, together
with a failure to keep up with shifting
public tastes in other respects, had re-
sulted in serious accumulations of un-
sold records. The doubling of the Vie-
tor red seal series sold in 1923 also had
the effect of convincing a large part of
the buying public that all single-face
records were obsolete, although it is
true that the greater part of the doubled
records in the new series were from the
same stampers used previously. How-
ever, an eccentric groove had been
added to operate an automatic stop,
which was not on the previous single-
sided dises, which may have also oper-
ated to influence the public. Many of
the single-face records had been on
dealers’ shelves for years, many demon-
stration worn, and the war-time records
had an abnormal amount of surface
noise as well.

Failure to keep pace with changing
public taste, stimulated in earlier days
to a great extent by its own activities,
was in part responsible for the dilemma
of the Victor Co., its distributors and
dealers at this particular time. It must
be pointed out that recording of the
greater artists was not originated by
the Victor Co.—that it had begun on an
extensive commercial basis in Europe
even before 1900, though accomplished
to be sure by means of American in-
ventions. Somewhat abridged editions
of operas and operettas had been re-
corded in England, France, and Italy as
early as 1906. The first uncut sym-
phonies and concerts were also recorded

in Europe before this was achieved in
the U. S. The first complete symphony
to be recorded in the U. S. by Victor
was paradoxically the Schubert Un-
finished Symphony, recorded by Leopold
Stokowski and the Philadelphia Sym-
phony Orchestra. It was issued in Nov.
1924 as one of a group of six albums
comprising the first releases of the new
“Music Arts Library of Victor Records.”
Included with the Schubert symphony
was the Schumann Quintette, Opus 67,
played by the Flonzaley Quartet, with
pianist Ossip Gabrilowitsch. The re-
mainder of the six albums, the first to
be issued as a series by the Victor Co.,
were simply collections of isolated items
of sacred musie, operatic arias, concert
songs, light overtures, and violin selec-
tions gleaned from the catalog.

Accompanying this most inauspicious
beginning of its album library, which
was to become a major trend in record
merchandising, the following announce-
ment was printed in the monthly re-
lease bulletin:

“ - - - the Victor Company has
searched its great library of immor-
talized music,—the most comprehen-
sive of the world,—and from it has
carefully selected a group of records
of representative musie, interpreted
by great musicians; these it has gath-
ered into an anthology of musie,—
The Music Arts Library of Victor
Records.”

As usual, the advertising staff of the
Victor Co. was not troubled by false
modesty. The fact is that this was a
pitiful beginning. In February of that
same year—(1924), Victor had an-
nounced a special group of European
recordings with masters imported from
its English affiliate, The Gramophone
Co., Ltd., which much more fittingly
could have been dignified by having
been made the cornerstone of such an
ambitious project as “an anthology of
music.” This special release was de-
scribed in a brochure corresponding to
the format of the usual Victor supple-
ment. It was entitled, “A Special List
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of Wagnerian Masterpieces.” This list
of recordings had been, with few ex-
ceptions, recorded in England. The great
importance of the English and Euro-
pean recordings represented was that
they were recorded by a large sym-
phony orchestra with vocal soloists,
with score as written. This was the
first time that this had been success-
fully accomplished. Most Wagnerian
recordings had been inadequately re-
corded with smaller orchestras than
required, and with revised orchestra-
tions. Also, these European recordings
had been directed by foremost conduc-
tors, such as Albert Coates, Percy Pitt,
and Eugene Goosens.

Indicative of perhaps a somewhat
jaundiced view of this evidence of
British enterprise was the neglect of
Victor to regularly list this significant
group of recordings in its subsequent
monthly bulleting, as was the custom
with regularly issued records. However,
indicating that there was perhaps good
reason for professional jealousy was the
rapid addition of other English record-
ings to the “Music¢ Arts Library.” One
of these was the Gilbert & Sullivan
Mikado recorded by the D'Oyly Carte
Opera Co. complete on eleven 12" rec-
ords, with libretto, which was an-
nounced in the March 1st 1925 Victor
supplement. There was a rather cute,
but sly attempt to deny the British
credit justly due for the accomplish-
ment represented in this accompanying
announcement:

“The music is just what you would ex-

pect under the Victor imprint. As
England is the home and the great
shrine of Gilbert & Sullivan Opera,
it was to England that we went for an
authoritative interpretation of this
most enjoyable work.”

The fact is that various European com-
panies and particularly The Gramo-
phone Co., Ltd., and the English Colum-
bia Co. had been outstripping the
American lateral record producing com-
panies in developing recording technics
and in creating new markets, such as

that which desired recordings of the
longer classical works. The Columbia
Phonograph Co., Inc. owned by Colum-
bia Graphophone Co., Ltd. of London,
had initiated its first album sets, known
as the “Columbia Fine Art Series of
Musical Masterworks,” also in 1924,
with all European recordings. The next
symphony to appear in what had been
projected as a Victor enterprise was
also an English recording, the Pathe-
tique Symphony, No. 6 of Tschaikovsky,
which comprised five 12" records in an
album. In the next succeeding months,
complete recordings of Petrouchka by
the Royal Albert Hall Orchestra and
Beethoven’s Fifth Symphony, both di-
rected by Sir Landon Ronald, were also
announced. Even after the development
of electrical recording, the same trend
continued, with a great part of the re-
cordings of the Victor album sets orig-
inating in Europe, and an even greater
percentage of the Columbia Master-
works Series.

For the first time in its history, in
July of 1925, Victor announced officially
drastically reduced prices on single-
face red seal records. The prices of $1
records were reduced to 65¢, $1.50 rec-
ords were reduced to 90¢, etc. Actually,
many dealers went beyond these author-
ized cuts and threw their stocks out for
half-price.

This much seems clear. Either Victor
had used the English masters to fill in
until the electric recording method was
perfected, thus saving the heavy in-
vestments necessary to the recording
of longer works by large organizations,
or the threat represented by these
European accomplishments was an in-
fluence in prometing its receptivity to
the opportunity to make all existing
lateral-type talking machines and rec-
ords obsolete.

From the earliest days, the policy of
the Edison companies, undoubtedly de-
termined by the personal decision of
Thomas A. Edison, had been always
to extend the benefits of progressive
phonographic improvements to existing
owners of Edison phonographs wherever
possible. The American Graphophone
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Co., on the other hand, several times in-
troduced radical innovations inapplica-
ble to their existing instruments. One
of these had been the Graphophone
Grand, copied from a machine invented
by Edison, but which he had withheld
from the market probably in part be-
cause it might tend to make obsolete
the standard size cylinders; another had
been the 20th century Graphophone,
which utilized longer cylinders which
could not be played on standard ma-
chines. But this definitely had not been
true in the Victor Co. practice up to the
time of the change to electrical record-
ing. It is true that there had been little
over-all increase in knowledge or appli-
cation of acoustical science for a con-
siderable length of time in the Victor
laboratory. Such improvements as were
made were in details rather than the re-
sult of the application of strikingly new
principles. At any rate, up to May of
1925, the latest records made at the
Victor plant would play as well on the
earliest machines of their manufacture
as any records they ever had produced.

But this was changed virtually over-
night by the introduction of the Wes-
tern Electric process. Not knowing of
the impending developments, many
buyers of records for the music shops
were astounded at the cacaphony that
ensued in trying out some of the ad-
vance releases on the regular store
demonstration instruments. This was
especially true of dance records which
when played on the standard Victor
machines were uncomfortably strident
and almost unbearable to listen to. It
has since been found that certain elec-
trically recorded records of a later
period may be played on the old mica
diaphragm instruments without such a
raucous effect; therefore, it is entirely
conceivable that had they wished to do
so that records entirely acceptable for
the older instruments could have been
produced. Had it been determined that
the proper policy to pursue was to
make all existing phonographs obsolete?

Making records which would not
play acceptably on the older machines
but which could be reproduced with an

astounding improvement in breadth of
tone range and new quality on an en-
tirely new series of instruments was a
possibility. The idea of creating inten-
tional obsolescence had earlier been in-
augurated and confirmed as a commer-
cial success by the motor-car industry,
with its great automobile shows and
yearly introduction of new models.
After the successful introduction of the
Orthophonic Victrola this seemed to
set, for years to come, the pattern for
the phonograph and radio industry:
lessened concern for permanence and
reliability—always introducing some-
thing new and sparkling, even though
shining only with a transitory brilliance
like the firefly in the night.

But there is no gainsaying that the
Orthophonic Victrola symbolizes the
closing epoch of the acoustic phono-
graph period. Introduced by special
demonstrations held in the ballrooms
of the country’s leading hotels to audi-
encies of selected guests, the ties that
obligated the world’s largest manufac-
turer of phonograph records to further
faithfully serve past-purchasers were
severed in the name of science by the
overwhelming advances vouchsafed in
the name of the new Orthophonic Vic-
trola. How could anyone ask that it be
otherwise—after hearing the miracle of
a record before them transformed from
a squawky, strident sounding distortion
as played on one of the old style
Victrolas to a thing of beauty and broad
tonal balance as played on the superb
new Credenza model Orthophonic Vie-
trola? November 2, 1925 was publicized
as “Vietor Day” and throughout the
country demonstrations were given in
the display rooms of the dealers of the
new acoustic reproducing instrument.

The story of the Orthophonic Victrola
and the Columbia Viva-tonal Phono-
graph is the Bell Telephone Labora-
tories—Western Electric story. A com-
parative analysis of these and other
methods is required. The conclusions
which have been reached are based on
the writings of those concerned in this
development and upon the three dimen-
sional evidence still available in the
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Orthophonic

Fig. 18-1. A comparison of the Victor Orthophonic reproducer and the Edison
diamond disc reproducer.
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form of records and reproducing instru-
ments. One of the most important con-
clusions that must be reached by any-
one who cares to investigate both classes
of information thoroughly is that there
would seem to have been in existence,
at least at that time, a tacit under-
standing among certain leading engi-
neers and acousticians of the scientific
societies that scientific knowledge should
be accepted to consist only of the “liter-
ature” of these fields, ignoring quite al-
together the three-dimensional evi-
dence left by those who did not choose
to contribute learned papers upon their
accomplishments!

For instance, Webster’s work on the
logarithmic or exponential horn was
not submitted until 1914, several years
after a practical prototype of this type
of horn had been introduced by Edison
commercially, yet no credit is given to
Edison for this prior use! The later
paper of Hanna and Slepian extended
the work of Webster to include radio
applications, but again without giving
any credit to Edison. How Maxfield and
Harrison were able to write a resume
of phonograph development without
once mentioning the name of Thomas A.
Edison may well be marvelled at. Max-
field and Harrison said:

% - - - reproduction may be termed
perfect when the components of the
reproduced sound reaching the ears
of the actual listener have the same
relative intensity and phase relations
as the sound reaching the ears of an
imaginary listener to the original
performance would have had.”

Maxfield thought so well of this defini-
tion of perfect reproduction that he

1. S. Patent No. 943,663, applied for May 24,
1905, issued Dec. 21, 1909 for a horn with vary-
ing thickness, showing a bore of constantly in-
creasing cross section, diameter, not necessarily
logarithmic. Essentially the same curve was used
in the improved “Triumph” external horn Edison
phonograph of 1911, This horn was made by
S & V, called Music Master, for Edison and its
characteristics were so good that it was used in
identical dimensions with the first dynamic speak-.
ers of Magnavox, Virtually the same design is
used for exterior type P. A. speakers today.

quoted it again in his 1933 work with
Stanley. However, in the latter publica-
tion he proved, by his own words, that
this goal was impossible of attainment
with his own process, which involves
the recording of reflected sound, in the
following words:

“Conditions under which records are
made for phonograph purposes fail to
meet these requirements. (Measure-
ment of intensity range and vibrato
of voices.) Both the old acoustic
record and also the newer electric
records have been made under con-
ditions where a considerable amount
of reverberation has been included
with the direct sound from singer to
pick-up. Under these conditions, any
intensity variation occurring in the
record may be due either to a fluctua-
tion of the direct sound, or to in-
tensity change due to the shifting
interference pattern.”

As has been suggested not too subtly,
the chief indictment of Maxfield and
Harrison as scientists is their complete
ignoring of the work of a greater scien-
tist, Thomas A. Edison. More than a
decade before the advent of the Ortho-
phonic Vietrola, Edison had incontro-
vertably demonstrated the accomplish-
ment of precision reproduction of the

_human voice and of various solo instru-

ments. The uncoerced and unbiased
judgment of hundreds of music crities,
as reported and published in leading
newspapers all over the United States,
attest to the success of the Edison direct
comparison tone-tests. Despite various
unacknowledged borrowings from the
work of Edison and others, there never
was a direct comparison made between
the Orthophonie Victrola and a perform-
ance by any singer or other artist as
far as is known. None was possible, not
only because of the lack of accurate
high-frequency overtone response es-
sential, for reasons to be given shortly,
but also because it is manifestly im-
proper to superimpose the acoustical
qualities of one room upon that of an-
other. That is, to put it another way,
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for the singer to come before you with
his or her voice submerged in the echo
pattern of another room or auditorium.
But there are other contributory fac-
tors which thus far have been neglected.

The weakest point in the electro-
mechanical analogy of Maxfield’s theory
of the mechanical system of the Ortho-
phonic Victrola is the spider of the re-
producer. Bettini had used the spider
principle for vertical-cut cylinder re-
corders and reproducers as early as
1889.* If this is to be considered an
essential element of the system, then
Bettini should have been given credit.
Strangely enough, although his chain
of electrical analogs breaks down at
the spider because of the complex na-
ture of its function as applied in the
lateral method, it seems to fit much
more logically if applied to the Edison
acoustic system. On a side by side basis
(See Fig. 18-1) sections through the
Victor Orthophonic reproducer and the
Edison diamond-disc reproducer would
reveal that the diaphragm of the Edison
reproducer has a stiffening pyramidal
element on the air chamber side. This is
of porcelain, low in weight, high in re-
sistance to compression. This compelled
the central area of the diaphragm to
function in plunger fashion, the precise
purpose of the metallic spider somewhat
similarly shaped in the Orthophonic re-
producer. But there is this essential dif-
ference, there was no bending possible
in the Edison element, it was rigidly at-
tached to the diaphragm. The bending,
or spring action of the six legs of the
metallic spider introduce what Maxfield
terms “compliance,” but the various
forces grouped under this one heading
make it impossible to concede that this
is a usable analogy. The lateral stylus
vibrates with a push-pull effect on the
spider, which means that the legs of
the spider are not only acting as a
spring, but rigidly attached at the ends
to the cone of the spider and to the one
piece diaphragm, must alternately be
pushing and pulling in a plane parallel

2 U, S. Patent Gasette, Vol. 48, p. 921 “Record-

ing and Reproducing Sounds” filed by G. Bettini
April 11, 1889, issued Aug. 13, 1889.

to the diaphragm as well. The whole
pattern of alternate tension and com-
pression of both spider and diaphragm
is too complex to be thus simply re-
duced to a workable analogical design
basis. It comprises what is known to
physicists as an indeterminate struc-
ture, difficult to analyze except on an
empirical basis and hence not amen-
able to a design solution by formula.
Another feature of the Edison repro-
ducer which will be noted is the grad-
uated layer of cork which extends from
the center area to within one-half inch
of the perimeter damping rings, which,
incidentally are also of rubber or cork-
faced with paper. This graduated cork
lamination on the diaphragm served to
permit concentric ring vibrations in an
even scale from the highest frequencies
to the lowest in the true lineal relation-
ship essential to correct reproduction
and which can never be produced by a
corrugated diaphragm. An integral fea-
ture of the continuity of the cork was
in the damping action it supplied, an
essential feature also neglected in the
design of the orthophonic diaphragm
assembly, which is damped at the edges
only. Note also the small mass of the
lever and stylus assembly, an important
feature in transmitting relatively un-
distorted higher frequencies to the dia-
phragm. Extremely important is the
flexible connecting link between the
diaphragm and stylus lever. This re-
sembles a piece of silk fishline which
supplies exactly the sort of pure filter
action, or “compliance” envisioned for
the spider of the Orthophonic repro-
ducer, but which was not achieved, for
reasons already stated. It must be ob-
vious that the action of any spring in
series with a reproducing system is to
alter to some extent the nature of the
vibrations. Maximilian Weil later made
a definite improvement on the Ortho-
phonic reproducer idea in his “Audak,”
by replacing the spider with a piece of
mica which was riveted to the corru-
gated diaphragm and which greatly re-
duced the distortion of the higher reg-
isters caused by the spider, and ex-
tended the upper range, although not
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eliminating certain other objectionable
features.

The essential rightness of approach
of the Edison method may be appre-
ciated by reflecting for a moment on
the ease with which acceptable articula-
tion is achieved by making a “lover’s
telephone” with a pair of any old
eylindrical ice cream cartons or coffee
cans and a piece of string. As is per-
haps well known to most readers a hole
is punched in the center of the bottoms
with a taut string through the holes
held by knots on the insides of the con-
tainers, which serve to collect the sound,
or to assist in the hearing, as the case
may be. With such primitive materials
conversation can be carried on in a
normal tone of voice over several hun-
dred feet. As this idea was known be-
fore the telephone, it is obvious that the
mechanical-wave transmission theory
did not have to originate with the
electricians of the Bell Telephone Co.
It must also be clear that in the spider
an attempt was made to combine this
kind of action with the driving action
of a spring or lever, which, if it may
be done, was not accomplished success-
fully in this attempt. To decisively
prove that the effect of the spider was
to alter the harmonics of the recorded
frequencies, the following is quoted
from Maxfield’s own statements in his
1933 work, under the heading “Effect
of Mechanical Systems on Sound.”

“We have now discussed briefly, the
nature of sound and some of its char-
acteristics which are important from
the point of view of music and speech.
We will next consider the effect of
a limited number of mechanical sys-
tems on sound. A most important
class of these systems is the resonance
group, and it might be interesting to
digress for a moment and consider the
nature and effect of resonance by
itself. Most people are familiar with
the simple experiment of a weight
suspended by a spring. If the weight
is lifted a small distance from the
position in which it is hanging at
rest and then is allowed to fall, it will

start to return to its original position
of rest. By the time it reaches this
position, it is travelling so rapidly
that it overshoots, thereby stretching
the spring to a point where the weight
will no longer balance its tension.
This increased tension gradually
brings the weight to momentary rest
at a point below its normal position
of equilibrium and then starts lifting
the weight again. By the time it has
reached its point of normal equili-
brium, it is going so fast that it once
more overshoots. This process would
be repeated indefinitely if it were not
for the fact that the motion is gradu-
ally stopped by the friction of the
air and the friction in the spring it-
self. The frequency, i.e., the number
of complete up and down vibrations
per second, is called the natural fre-
quency of the resonant system. This
natural frequency depends upon the
mass of the weight and the stiffness
of the spring.”

In the case of the spider, instead of a
fixed point spring-suspended weight re-
lationship, we have two inertia elements
with a spring between, which also has
a calculated weight, or inertia and the
three together constitute a resonant
system. The interposition of a spring
provides a high-frequency resonance
element which inevitably alters the
character of transmitted vibrations in
the higher frequency range. Contrast
this to the linkage of the Edison dia-
phragm-stylus assembly and it will be
seen that the latter is in the nature of
what Maxfield termed a pure compli-
ance and that it conforms to the de-
mands of his band-pass filter theory,
whereas his own device does not.

As evidence, consider the fact, demon-
strated with standard, unaltered in-
struments, that the Edison phonograph
of 1915 or later will play the electrically
recorded Edison discs of 1927 to 1930
with excellent fidelity and without dis-
tortion, although with some attenuation
of the extreme lower frequencies which
also occurs in the reproduction of the
acoustic records. Whatever the validity
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of the band-pass filter analogy of Max-
field, the principles applying to the
mechanical system must have been well
established by Edison before the devel-
opment of the terminology applied by
Maxfield and Harrison.

Now let us deal with some of the
other changes introduced into the re-
producing equipment and analyze them
purely in terms we know to be thor-
oughly applicable; those of acoustics
and mechanics. To begin with, the
Orthophonic reproducer had been ob-
viously designed to impose the same
weight on the record as the precedent
No. 2 Victor reproducer, or “sound-
box,” as they were more commonly re-
ferred to in the talking machine indus-
try. This weight of the sound-box alone
in both cases was exactly 151.5 grams.
However, in modifying the Johnson
goose-neck to provide for a constant
taper instead of the former uniform
diameter cross-section and also to elim-
inate the abrupt angle formerly intro-
duced in the joint at the tone-arm
proper, the distance from reproducer to
this vertical joint was increased. Thus
the pressure was increased on the rec-
ord from the former approximately 122
grams with the Victor No. 2 reproducer
to approximately 142 grams in the
Orthophonic assembly. This, together
with the increased amplitude of the
vibrations cut into the records over a
wider range by the new process, re-
sulted in the excessive wear experi-
enced with many of the new records,
despite the steps taken to reduce re-
sistance internally in the vibratory
train. These facts would seem to in-
dicate that the sound-box of the Ortho-
phonic had been designed before and
independently of the design of the rest
of the mechanical reproducing system,
instead of upon an electrical analogy of
the entire system.

A goal of the Johnson regime in de-
velopment of the Victor had been the
capturing of the elusive overtones—
the achievement of “brilliant” quality in
reproduction. This was undoubtedly
nurtured by the “star” system, probably
as much responsible for Victor design

policy as for its prestige success on an
advertising campaign basis. The influ-
ence of the voice of Caruso alone in
this respect is perhaps incalculable. This
design philosophy was undoubtedly re-
sponsible for the change in the stylus
ratio from 1.44 which had been estab-
lished for the older “exhibition” sound-
box, to the 1.66 ratio adopted for the
Victor No. 2. This change in ratio ac-
centuated the “ringing” tones of Enrico
Caruso and others of the Victor opera
and concert artists, reinforced in part
somewhat unnaturally by certain reso-
nance periodicities of the mica dia-
phragm, steel needle, and other parts.
This ratio change also had made con-
siderably more difficult the proper
transmission of lower fundamental reg-
ister tones due to the stiffness of the
mica diaphragm. In other words, the
frequency range of the reproducer had
been shifted upwards to favor the
higher registers. Now, coming to the
Orthophonic, this was reversed. The
ratio was established at 1.25. This may
have represented a decision at that
time that it was time to drop the star
system, or that the time was ripe to
cultivate the market for recordings of
orchestral and other types of music
than that of soloists, as had been de-
cided by the leading European com-
panies. At any rate, it did nevertheless
represent the time of shift of emphasis
in these categories. The demonstration
and sales value of the Victor galaxy of
great operatic artists and concert solo-
ists dropped like a plummet after the
introduction of the Orthophonic Vie~
trola.

The strangest fact of the entire Max-
field-Harrison paper is the way in
which this most important fact of the
re-design of the Victrola was left un-
explained. However, it is known that
this change facilitated the passage of
the lower registers, which could be
radiated without the increased resist-
ance encountered with any given type
of diaphragm as the mechanical ad-
vantage ratio is increased. Conversely,
this change in ratios explains succinctly
why the new electrically recorded discs
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sounded so abominable when played on
any of the millions of old Victrolas, the
greater number and the latest models
of which were all equipped with the
No. 2 reproducer. Naturally the ampli-
tude of cut of the upper registers had
to be increased to compensate for the
lower ratio of mechanical advantage of
the Orthophonic reproducer. Quite in-
cidentally and conversely, the old
acoustically recorded records lost their
former incisiveness and sounded pallid
and weak when played on the new
Orthophonie Victrola.

In extending the width of the fre-
quency range of the diaphragm, spider
and stylus assembly, several already
known and previously utilized concepts
essential to correct reproduction were
ignored, perhaps because of a sincere
but mistaken confidence in the correct-
ness of the analogical basis for design
which had been set up. One of these
was the already known shortcomings of
the common steel phonograph needle,
not only because of the wear and tear
on the records, but more importantly
because of the diminution in high-
frequency response that occurred in
just one playing as a result of needle
wear towards the end of a selection.
There were also other distortional in-
fluences introduced which apply in
varying degree to all removable styli.
"As a matter of justice, a former medium
steel needle with constant taper from
point to shank was probably the most
uniform transmitter of vibrations of all
frequencies to the stylus bar of all the
removable type needles with perhaps
the exception of the tapered, cactus-
type needle, which had certain other
undesirable characteristics such as
breaking down on loud passages; and
by picking up particles, acting as a
lapping medium.

All needles with constant eylindrical
sections below the thumb screw socket
have resonance values which affect the
quality of reproduction in the higher
frequencies. The necessity of providing
a socket with thumb screw to hold
removable "styli in itself provided a
need for stiffness and mass which also

increased the moment of inertia of the
stylus bar assembly to a point which
definitely imposed a low ceiling on
high-frequency response. In attempting
to reconcile these conflicting resonance
factors a “compliance” had been built
into the Vietor tungsten stylus by
means of a narrowed section just below
the needle socket. These needles had
been developed several years before
the introduction of the Orthophonic
and their sale was promoted even more
vigorously thereafter. However, the
tungsten wire which protruded from
the tip of the needle had a cylindrical
section which cut into the lower radius
curve of the record groove until it was
ground to conformity by the abrasive
which was mixed with the record sur-
face material. Theoretically, the steel
needles came properly shaped to fit the
groove. Actually the final polishing of
the steel needles was accomplished by
turning them in steel barrels, much as
pebbles are self polished by the churn-
ing of the surf. Needless to say, the
predicating of an entirely new system
of recording upon the basis of needles
of these unreliable and unscientific
types, more than thirty years after the
use of temporary styli had been dropped
by the hill-and-dale phonograph indus-
try, was a major mistake. The defects
of the removable styli were perpetuated
by Maxfield and Harrison, perhaps at
the insistence of the Victor Co., but
with the end result that the acoustic
Victrola was eventually to be eliminated
as a satisfactory reproducing instrument.

The primary reason that the hill-and-
dale industry had discarded the use of
changeable needles so much earlier was
the softness of the wax record. The
making of records by the many original
phonograph companies licensed by Lip-
pincott for the local entertainment trade
was in large part dependent on this
critical factor. The use of soft wax
blanks for purposes of reproduction as
well as recording, made efficiency in the
transmission of the weakly incised vi-
brations absolutely essential. In an
earlier chapter the story of the reasons
duplicating methods were not used in
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the early days of the cylinder phono-
graph has been covered thoroughly.
The design conflict was between having
blanks soft enough to record satisfac-
torily and a reproducing system light
enough and responsive enough to per-
mit a sufficiently large number of play-
ings of the original record. Obviously,
efficiency in the transmission of the
recorded vibrations was a must from
the very beginnings of the cylinder
industry.

In the course of development of the
cylinder phonograph it was early
learned that it was the imposed weight
and inertia of the vibratory chain that
caused undue wear to the soft wax
cylinders. Long before Maxfield and
Harrison it had become axiomatic to
reduce stylus and diaphragm inertia to
the irreducible minimum. More than
this, it had been proved by countless
experiments by trial and error, as wit-
nessed by innumerable surviving de-
sign examples, that abrupt changes in
cross section and mass in the design of
moving parts must be avoided to facili-
tate reproduction of all of the recorded
frequency range as well as to mitigate
record wear to undulations at certain
frequencies. It would have been log-
ically expected that in view of the
ostensibly scientific basis upon which
Maxfield and Harrison were expound-
ing their views before a learned scien-
tific society that these simple truths,
discovered years before, would be re-
flected in the subsequent literature of
the art, but not so. Comparisons in
these respects between the new Ortho-
phonic system and the precedent Victor
reveal little recognition of these im-
portant but previously neglected fac-
tors. For instance, the stylus bar of the
Victor No. 2 sound-box weighs 4.6
grams, which is admittedly inordinately
heavy. But the Orthophonic sound-box
stylus although shorter, still was re-
duced to only 3.9 grams with a spider.
This may be contrasted with the stylus
bar with linkage for the Amberola cyl-
inder reproducer of .7 gram, or the
Edison disc reproducer stylus bar with
linkage of .9 gram. Despite the ex-

tremely light weight of the aluminum
alloy diaphragm of the Orthophonic,
weighing but .3 gram, the total weight of
the vibratory train of the sound-box
was 4.2 grams as against a total of 2.2
grams for the Edison disc reproducer.
This inertia was not the only diffi-
culty. A great deal of the upper register
distortion in the Orthophonic was
caused by the way in which this weight
was disposed. Already mentioned is the
abrupt change in section caused at
the low end of the needle socket by the
use of removable needles. Another
(immediately above the pivot spindle)
was occasioned by an abrupt change in
mass, where the solid section of the
stylus abruptly is changed to a thin U
section continuing to the attachment to
the center of the spider. This U section
was appropriately tapered but the
abrupt changes mentioned, plus the im-
position of another vibratory mass con-
centrated at one point, namely the
thumb screw, each introduced distor-
tion to some part of the frequency band
transmitted. The history of the develop-
ment of the gramophone by Berliner,
carried forward by Johnson, illustrates
well that the very nature of the lateral
method, which used stampers and hard
surfaced records from the start, was
responsible for the ignoring of these
principles which had to be recognized
in sheer self defense by those using

‘the soft wax cylinders. This in turn

was probably responsible for the ignor-
ing of these factors vital to absolute
precision of reproduction by Maxfield
and Harrison. Some of these design
fallacies were again perpetuated later
in the design of the stylus and armature
assemblies of the early electric pickups,
which were also notoriously hard on
records.

Hanna'’s discussion of the Maxfield-
Harrison paper was, of course, a quite
obvious attempt to claim that the larger
share of the credit for the improve-
ment to lateral reproduction achieved
through the new means was due to the
adoption of the exponential horn theory,
as expounded previously by himself and
Slepian. However, the change in dia-
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phragm stylus bar ratio mentioned was
at least as important. Also a consider-
able part of the improvement in more
uniform transmission was due to the
elimination of the bottle neck of the
old Victor, rather appropriately entitled
the gooseneck, which had a uniform
cross section, an abrupt turn at its
juncture with the tone-arm proper,
with sharp edges and a leaky joint. But
the greater part of the improvement
came from the adoption of the con-
stantly expanding cross section of tone
chamber as a whole starting from the
smallest diameter at the neck of the
reproducer to the outermost lip of
the horn. This idea had not originated
with Hanna and Slepian, although they
had collected experimental data upon
the performance of such horns. Edison
had utilized this principle quite fully
in his Triumph model Amberola cygnet
horn of 1911. As has been stated, this
horn was the prototype of many of the
overhead radio horns of the mid 1920's,
such as the Magnavox. This design was
also utilized in a modified form in the
DeLuxe Amberola, as a cabinet en-
closed horn. Incidentally, but not less
important, was the fact that these
phonographs in common with the later
Edison diamond disc phonographs, had
an absolutely air-tight tone passage
from reproducer diaphragm to the outer
rim of the horn. To be fair, it must be
conceded that in the Orthophonic sys-
tem steps were taken to make this pas-
sage as air tight as possible, but it
was at best only partially achieved. The
Credenza Orthophonic model repre-
sented the highest development com-
mercially of the new system. It was
provided with a 72” long re-entrant
exponential horn with a large aperture.
This horn was also furnished with the
later DeLuxe automatic record changer
for $1,000. A complete line of instru-
ments with shorter horns and smaller
cabinets was also provided. The in-
teresting feature of this was the fact
that although the Maxfield-Harrison
theory of matched impedance would
call for a different sound-box for each
one of these widely varying tone cham-

bers, such was not the case—the same
reproducer being used for each.

The effect of the introduction of the
Drthophonic Victrola upon the record
pusiness was profound. In 1924, Victor
flealers had spent enormous sums ad-
vertising Victor Records, particularly in
the autumn pre-holiday season, half the
ost being borne by the Victor Co. as
tomary. Due to the changeover and
e reaction to the new records as
layed on the old machines, as noted,
gdvertising of Victor records dropped to
g very low level during 1925. Single-face
ictor records were offered at reduced
grices and all Victors, except for cer-
thin later period models, were offered
4 half price early in the fall of 1925.
Rven after the appearance of the Ortho-
ghonic Victrolas, old model Victors were
ill being advertised at half-price dur-
igg 1926, and large supplies of the old
r¢cords were still on the market.
Within a year or so, backed by tre-
nendous advertising campaigns, the
displacement of the Victor Vietrola by

e Orthophonic Victrola became an
ablished fact. For some reason,
Chlumbia was never able in the U. S.
d match the advertising effort of the
tor Co. and consequently the Colum-
b Viva-Tonal phonographs are now
sqmewhat of a rarity. However, the
-process laminated Columbia rec-
, first introduced in 1922, had proven
be very successful in combination
the Western Electric recording

the new reproducing systems. Within
ghort time independent manufacturers
hafl developed reproducers to replace
thgse of the older Victor, Sonora, and
Cojumbia machines which would often
plagy the new records quite satisfac-
tonjly despite the inadequacies of their
ho and tone arm assemblies, again
illystrating that there were fallacies
in ghe concept that long horns were a
negessity.

previously stated, album sets had
e their appearance on the American
ket in 1924, shortly before the

m;
m
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inauguration of electrical recording.
Nearly all of these album sets by both
companies had apparently originated in
Europe. But it is interesting that this
primarily European cultural develop-
ment stimulated American invention in
respect to both recording and in
developing automatic record-playing
equipment. The new found facility in
recording the larger orchestras which
the electric process afforded, certainly
accelerated this trend. Also the audi-
torium resonance recorded through the
use of the microphone added a feel-
ing of life to orchestral reproduction
which it had quite lacked before and
which added immeasurably to the pub-
lic response to the new symphonic re-
cordings. Through the combination of
all of the influences mentioned, tech-
nical as well as psychological, a new
class of record buyers came into the
market—those interested primarily in
the recordings of the major works of
the great composers, as played by the
world’s leading musical organizations.
This new and important group of record
buyers constituted a latent market
for automatic record-changing phono-
graphs. -

At first the major companies paid
slight heed, although there had been
numbers of such devices patented. In
fact, the automatic record player was
really forced upon the leading record-
ing companies by developments quite
outside their field. In a sense, it all be-
gan with the Brunswick-Balke-Collen-
der Co. which had been left out in the
cold when the deal had been consum-
mated between Western Electric and
the representatives of Victor and Co-
lumbia for the use of the new process.
Brunswick, because of this, decided to
meet this competition by being the
first to bring out an all-electric repro-
ducing instrument. This they did with
the cooperation of engineers of RCA,
General Electric Co., and the Westing-
house Electric & Mfg. Co.; it was called
the Brunswick Panatrope. This used a
horseshoe magnet pick-up, similar to
those used by most other of the early
models, a vacuum tube amplifier, and

the first dynamic speaker to be used
on any home equipment. It is interest~
ing to note that the dynamic speaker
is the reverse of the dynamic micro-
phone, invented by Edison. However,
perhaps due to the rush to get the new
instrument on the market, the com-
ponents were not well balanced and
while the volume was virtually un-
limited, the tone reproduction was not
as good as that of the Orthophonic Vie-
trola, or the Viva-Tonal Columbia.
Within a short time, however, the
Panatrope was improved and Bruns-
wick put out a complete line of radio
combinations with Panatrope and also
a line of improved acoustic phono-
graphs, as well. It is important to note
that Brunswick did not consider it
necessary to use the oversize horns
used in the Credenza, or in fact, to use
re-entrant horns of any type. It is true,
however, that the reproducer was quite
closely patterned after that of the
Orthophonic. Brunswick records were
made by a light-ray microphone system
originally developed for sound-film re-
cording by the General Electric Co,,
based on the principle of the 1879
Photophone of Alexander Graham Bell,
which like Poulsen’s magnetic wire re-
cording method was not commercially
practicable at the time for reason of
a lack of a suitable means of electrical
amplification. As modified for use in
disc recording, with an amplifier and
recording head comparable to that of
Maxfield and Harrison, this was called
the Pallatrope. The name “Panatrope”
was adopted for the Brunswick all-
electric reproducing instrument.

Even before the advent of electrical
recording various radio-phonograph

_combinations had been offered to the

public. At first panels were made re-
movable in certain models of Victrola,
Sonora, Brunswick, Columbia and oth-
ers, to permit optional installation of a
standard-make radio chassis. Soon this
market became absorbed almost com-
pletely by the Radio Corporation of
America, with its Radiola. Speaker
heads were provided with the earlier
models to be affixed instead of the
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sound-box when radio reproduction was
desired. Later, internal connections to
the horn were provided with an exter-
nal knob to control a valve in the
sound chamber. The secondary phase
of the Orthophonic promotion period
was one of selling combination radio-
phonographs. “Vietor with Radiola,”
“Brunswick Panatrope with Radiola
Super-Heterodyne” were familiar terms
in the advertising of the day. As radio
reproduction improved, it became evi-
dent in the higher priced combinations
that radio reproduction was often freer
of distortion without this new acous-
tic system and was being hampered by
it. This impelled other manufacturers
to follow the lead of Brunswick in de-
veloping all-electric reproducing in-
struments.

Even before its aequisition by the
Radio Corporation of America, Victor
had introduced the “Electrola” and com-
bination instruments which played rec-
ords through the electrical reproducing
system. Columbia developed a line of
electric reproducing instruments assisted
by the Kolster Radio Corporation, in
which the horseshoe magnet of the
pick-up was positioned horizontally in
relation to the record surface, an idea
used later by Capehart. This assisted
in reducing the tendency of the tone-
arm to twist, in responding to the lateral
action of the stylus. Victor later at-
tempted to solve this by extending
cobra-headed wings on either side of
the pick-up head and the affixing of
weights on the under side—a much
more devious way of solving the same
problem! But Brunswick, by pioneering
the all-electric phonograph (from the
first equipped with a plug-in power
supply, electric-motor turntable, and
rugged pick-up), had supplied the ele-
ments necessary to provide a market
for the record-changing mechanisms.

The public had revelled in the new
found propensity of the new type
phonographs and the dynamic speakers
for producing great volume and thun-
dering bass. It was as a secondary re-
sult in the chain of events begun by
Maxfield and Harrison in changing the

sound-box ratio that this came about
E’s we have shown. Now the poor in-
entors who had been chased away
repeatedly from the plush waiting rooms
of the executives of the big recording
ompanies suddenly found a new
arket for their contrivances. One of
e first of the new all electric coin-
perated phonographs was produced by
e Automatic Music Instrument Co. of
rand Rapids, in 1927. By the mid 1930’s
ere were others by Capehart, Seeburg,
d Wurlitzer. Soon it became the rage
of the grilles and taverns.
The term “juke box” is said to have
iginated in the south, where the fad
gally had its first great impetus. Right-
ally or not, this sort of indoctrination
ténded to set the popular taste for re-
duction in home phonographs as
. Capehart, sensing that the home
onograph market was the more im-
rtant, deserted the “joints” and began
production of its later series of
peharts with elaborate, large-size
cdabinets with oversize dynamic speak-
ers and a new type turnover changer.
The sound of a majestic symphony
ming from the Capehart was most
ressive, but actually, the high fre-
quency end of its reproduction spec-
was entirely inadequate. Some
rovement in balance was made in
sofne models of later years, but the
lagk of a proper criterion was quite evi-
dent. Later, the Capehart Co. became
“a | financial associate of ITT.” But
Homer Capehart, who went into politics,
had long since ceased to have any inter-
est in the company bearing his name.
is well known, the Radio Corpora-
of America had succeeded in the
1920’s in gaining complete control
e radio industry through the ac-
igition of the DeForest, Hazeltine,
rong, and LaTour patents. The
nce of the success of the total
of this patent group including
. & T. was in the acquisition of the
r Talking Machine Co. by a group
ew York bankers in 1927 for
,000. This subsequently resulted
e merger of RCA and the Victor
Machine Co. as the RCA Vic-

T



270

EVOLUTION OF THE PHONOGRAPH

tor Co. The effect upon the Columbia
Phonograph Co. was even more pro-
nounced. It resulted in the dictated
withdrawal of that company from the
phonograph and radio business and its
acquisition in 1932 by Grigsby-Grunow,
for the purpose of record manufac-
ture only. Various other companies had
made great progress in the radio in-
dustry, including Atwater Kent, Ma-
jestic, Stromberg-Carlson, Fada, Freed-
Eisemann, Zenith and many others, all
of whom paid tribute to the radio trust.
A. Atwater Kent, who made a huge
fortune before the fetters had been
made ready, pulled out while still ahead.
Majestic “Mighty Monarch of the Air”
made the fatal mistake of trying to
compete with the very companies to
which it was paying heavy royalties,
embarking on great and costly adver-
tising campaigns on popular priced
radios and radio-phonographs. Well-
known through the depression, Majestic
finally folded after an abortive try at the
record business in the mid 1940's like
Sonora. Stromberg-Carlson, makers of
specialty telephone apparatus and Zenith
managed to persist, perhaps because of
special connections. Many, many names
formerly prominent, Federal, DeForest,
and Ware, disappeared one by one.
Radio had done more than to create
world-shaking shifts in the balance of
power among great corporations even
to proving itself a potent weapon in de~
ciding national elections—it also served
to change the standards of public taste
in music and its idea of what were de-
sirable qualities in reproduction. Before
radio, the average purchaser of a phono-
graph had wanted a soft-toned quality
of reproduction. Many used piano-tone
steel needles and fibers, often with the
doors on the tone chamber partially
closed, as well. After radio the demand
was for greater volume. Whether this
was a reaction from the necessity of
using ear phones with the elementary
crystal sets, or because of the desire to
have a louder loudspeaker than that of
the neighbors is a problem for the
psychologists. In any case, those who
remember this nostalgic era (the com-~

peting loudspeakers of the business
streets and residential neighborhoods)
recall the increasing loudness.

As the most constant criterion with
which to estimate this phenomenon
over this critical and formative period
of development of public taste, consider
the Edison (disc) phonograph. In the
first years after its introduction in 1912,
the most common complaint of prospec-
tive customers was that the reproduc-
tion was too loud. This was partly due,
no doubt, to the fact that a much
broader band of frequencies was being
reproduced than was obtainable from
the talking machines of the time. This,
of course, corresponds to the impres-
sion of greater loudness which the en-
gineers revealed in their discussions of
the Orthophonic Victrola in comparison
with the former instruments. For this
reason the Edison phonograph had been
equipped with a tone modulator con-
sisting of a large ball of sound absorb-
ing material which could be pushed
by a lever into the throat of the
horn. By 1925, this complaint had been
totally reversed—many prospective cus-
tomers said that the Edison phono-
graph was not loud enough, even with
the modulator all the way out from
the throat.

Quite typical of the Edison faculty for
doing the right thing at the wrong
time, was the decision made to attempt
to meet the crowding competition of
greater volume instruments by the pro~
duction of a long-playing phonograph.
Again quite typically, Edison decided
quite empirically that what he would
do to achieve this was to multiply the
playing time of the existing Edison rec-
ord by three. This meant that instead of
150 grooves to the inch, the new record
would have 450. (Present LP’s average
about 250.) This 1/450 appeared to be
an almost impossible fine groove to
process satisfactorily, to say nothing of
producing a record which would stand
up in service.

Ultimately this proved to be true,
even with the extraordinarily hard Edi-
son phenolin surface. The record walls
would break down in a short time when
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played with the special reproducer with
the extremely fine diamond point re-
quired. However, the Victor attempt at
a successful long-playing record at 331§
rpm made several years later, with a
groove size about that of the standard
Edison groove, or about 150 to the inch,
was likewise a technical failure, and
was also withdrawn from the market
a few years later. Consider also the
fact that the Edison long-playing disc
was reproduced at 80 rpm! Although
not a commercial success it is also im-
portant to observe, in relation to a
consideration of the relative merits of
the two general types of reproduction
(vertical versus lateral), that the Edi-
son long-playing record with a groove
of only 1/450 of an inch wide, was
reproduced acoustically by a repro-
ducer that was varied only in the stylus
and in the floating weight from that of
the standard Edison disc reproducer as
used since 1912. Consider too, that
this new record-playing equipment
was made available to all former
users of Edison phonographs, as well
as being incorporated into new mod-
els. There is here a great contrast in
ethics with that displayed by the lateral
industry.

From the standpoint of timing, this
Edison move was all wrong. In the first
place it did not provide an answer to
the demand for more volume. The new
long-playing records, which offered up
to twenty minutes of music on a side
were not louder, but somewhat reduced
in volume from the standard Edison
discs. Also the Edison catalog contained
no complete operas, symphonies, or con-
certos demanding longer playing time.
Edison record buyers were not partic-
ularly interested in continuous playing.
Moreover, the Edison records could only
be played with spring-wind motors and
only the official laboratory models had
a playing time equal to the demands of
the longer playing records.

But this abortive introduction of long
playing records was apparently some-
what an act of desperation, for experi-
ments had been under way for some
time in electrical recording. Walter

er, Recording Director; and Charles

n, then Vice-President; both had

ged Thomas A. Edison to get into
electrical recording even before it was
obivious that the Western Electric proc-
$ was going to be a commercial suc-
ss. However, for quite a time, Edison

ustical devices in the telephone de-
dopment era. He predicted distortion
wi uld be inevitable in all electrical

in the belated entrance of Edison
the disc field, the pattern repeated
%lf. Experiments were begun by some

dph be developed that would play
conventional lateral disc records
with quality which would equal the
obtainable from the Orthophonic,
e Panatrope, but which would play
son discs better. The hopelessness of
g to restrict buyers of new instru-
efits to the limited Edison disc reper-
le was now apparent to everyone.

eanwhile, Walter Miller and Hol-
H, who also had tried to persuade
fon to go into electrical record-

this time the laboratory at West
age lacked measuring devices to
apblish corresponding acoustical and

used by the Bell engineers in develop-
ing the Western Electric process. As
moxe than a decade of public tone-
testing had demonstrated the accuracy
of acoustic process, Edison felt there
was] something wrong with the claims
made for the electric process on the
basig of acoustical measurements—that
these results were not comparable with
what one could hear. Therefore, he
sought for a way to determine the
amopint of distortion involved in each
metRod without recourse to measuring
deviges.
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Theodore Edison suggested this might
be done by going through the entire re-
cording-reproduction cycle repeatedly;
the first record produced would be
played by its standard phonograph to
make a second; the second record to
make a third, etc. This would intensify
defects in any part of the cycle, whether
in the cutting of the wax, in the plat-
ing, making stampers, pressing, or in
phonograph design. While this was not
done at the time because of lack of
access to the complete processes of
others, it was later tried and it was
found that after a certain number of
times through, only the spurious res-
onances would remain!

A great deal of time and costly ex-
periment was required to electrify the
Edison method. Up to the beginning
of these experiments there was not an
alternating current power line in the
Edison laboratory—a last vestige of
the famous conflict between Edison’s
direct current system and the alter-
nating current of Tesla and Westing-
house!

Once a satisfactory method of making
records electrically was found, there
still remained the problem of develop-
ing a combination instrument which
would also play the conventional lat-
eral-cut records.

But another hurdle had to be cleared,
that of getting into the radio field with-
out paying excessive royalties to the
radio trust. This was finally accom-
plished by the purchase of the already
licensed Splitdorf Radio Corporation of
Newark, N. J. Imagine,—the founder of
the electric lighting industry, granter
of the first degree in electrical engi-
neering, and grantee of the basic pat-
ent in electronics, being compelled to
get into the radio industry by way of
the back door! Actually, this serves to
show what a long way Edison was pre-
pared to go to save his favorite inven-
tion, the phonograph.

During the many months of experi-
mentation, the Edison monthly disc
record release folders had borne the
caption “No Distortion on Edison Rec-
ords.” There is no doubt that this

“fidelity to an ideal” was largely re-
sponsible for the failure of Edison to
keep up with his competition in other
respects. By the time Edison was satis-
fied to switch all recording over to the
new electric process, the other com-
panies were far in the lead in programs
of recording the major orchestral works
of the great composers in album sets.
Album sets were quite impossible to
the Edison phonograph, for each of the
Edison discs, made in ten-inch diameter
only, weighed ten ounces each and was
a quarter of an inch thick. A short
time after the introduction of electrical
recording, but after the dropping of the
Edison long-playing records, some su-
perb complete recordings were made
on the standard Edison dises of chamber
music works by Schubert and others by
the New York Trio and the Roth String
Quartet. One of the most tragic aspects
of the Edison story is that there was
never a complete symphony recorded.
One of the old man’s greatest ambi-
tions was to achieve a successful re-
cording of the Beethoven's Fifth Sym-
phony. It was recorded; however, the
records were not approved for release,
probably rejected by Mr. Edison.
Shortly after the introduction of the
new recording process, the answer to
the demand for greater volume was met
by the introduction of a new line of
acoustic phonographs known as the
“Edisonic.” These had a somewhat
larger horn than those of the previous
laboratory models and were also
equipped with an improved reproducer,
which was estimated to provide 2%
times the volume of the standard re-
producer. Prior to the introduction of
electrical recording, a louder reproducer
had been supplied to owners of Edi-
son instruments which was named the
“dance reproducer.” However, this was
not only louder, but also rather stri-
dent, lacking the smooth balance of the
standard reproducer. The new Edisonic
reproducer, however, had the same re-
productive capacity of the standard re-
producer, but with much greater vol-
ume. These were made available to
Edison owners on a nominal exchange
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basis, continuing a policy towards pur-
chasers of Edison goods that had been
in effect for many years. Actually, most
collectors of Edison records indicate
their preference for the former labora-
tory model phonographs with either the
standard or the Edisonic reproducer.
The fact that the standard reproducers,
with few exceptions, would play the
most demanding of the new electrical
recordings with complete facility and
breadth of tone, is a tremendous tribute
to the basic correctness of the original
design principles.

After the acquisition of the Splitdorf
Radio Corporation in 1928, production
of an all-electric radio-phonograph was
begun. The Splitdorf radio with a re-
generative Armstrong circuit and a
Peerless single-turn voice coil dynamie
speaker was revised and renamed the
Edison radio. Three models were in-
troduced in 1929, one a straight radio,
a radio-phonograph combination at
$495, and a DeLuxe push-pull circuit
combination for $1,000. The combination
instruments were equipped with a
unique, well-designed pick-up, patented
by the son of the inventor, Theodore
Edison. This pick-up had an offset dia-
mond stylus which was made available
for playing the diamond-disc records
simply by leaving out the steel needle
or other removable stylus used for
playing the lateral-disc records. In the
light of present “hi-fi” tastes, the
amplifier-speaker characteristics were
weak in the higher frequency range
and over heavy in the bass. Thus, the
voice and solo instrument fidelity of
the Edison acoustically recorded discs
was to some extent lost and the well
recorded Edison electrical discs seemed
to take on some of the exaggerated
bass then characteristic of the competi-
tion products.

After 1929, succeeding lines of in-
struments were made to play only the
laterally-recorded discs. For a short
time before the withdrawal of Edison
from the record field, laterally-recorded
discs were issued. For a time the same
Edison recordings were issued on dia-
mond disc records, the new needle-type

and the blue amberol cylinders—
ch was his loyalty to his old cus-
t¢mers!
#Recently, the writer of