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THE LOOSE CONTACT TRANSMITTER

Address made before Tue TeLEPHONE SociETY, oF WASHINGTON,
D. C., December 1, 1910.

Mgr. CHAIRMAN AND GENTLEMEN: If we would divide
the history of inventions or the technical development of
science into off-hand periods, we could do so by starting
with the time of the Greek mathematicians and the
achievements of Archimedes; we would then have to
bridge over a considerable period until we arrive at
the invention of the printing press in 1438; then would
come the telescope in 1609 and Newton’s discovery of the
principles of gravitation and his celebrated work on Celes-
tial Mechanics in 1675. Next there would be a century in-
tervening when we would get to the steam engine in 1765.
Then would follow photography in 1820, magneto-electric
induction in 1831, the telegraph in 1844, the telephone in
1876, and finally the flying machine in 1904.

The telephone is distinguished in this enumeration because
with it started a very marvelous development in science,
and between the invention of the speaking telephone and
the flying machine there were the following discoveries and
inventions put before the world: the talking machines, the
commercial electric light, the Roentgen rays, color-photog-
raphy, wireless telegraph, liquid air, and radium. Of
course, I do not mention a great many other important
progresses in invention, but I would call those that I have
mentioned “epoch-making,” and among them the speaking
telephone undoubtedly ranks very high.

In 1888 I read a paper before the Franklin Institute on
the invention of the gramophone or disc talking machine
at its first public exhibition, and, having seen the develop-
ment of the telephone from its very childhood, I could
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not help starting my discourse with reference to the in-
vention of the telephone, about which I stated as follows:

“The year 1876 came, and when the jubilee was at its
very height, and when this great city of Philadelphia was
one surging mass of patriots, filling the air with the sounds
of millions of shouts, a still small voice, hardly audible,
and coming from a little disc of iron fastened to the center
of a membrane, whispered into the ear of one of the judges
of the exhibition, and one of the greatest of living scien-
tists, the tidings that a new revelation has descended upon
mankind, and that the swift and fiery messenger of heaven’s
clouds had been harnessed to that delicate, tremorous, and
yet so potent form of energy called the human voice.

“The speaking telephone had been born.

“The stimulus which this event gave to science can best
be measured by the enormous advance made since, espe-
cially in that now most prominent branch, electricity.”

I do not believe there are many of you here to-night who
can imagine the world without the telephone, and I thought
I would give you a picture—in an off-hand statement—of
thirty-three years ago, when there was no speaking tele-
phone,

I lived in Washington then, as I do now, and there was
one little store that dealt in electrical goods, the store of
Mr. George C. Maynard. Mr. Maynard is still living, and
is in charge of the scientific department of the National
Museum, and T know he would enjoy being here to-night.
He had a store on G Street, between 14th and 15th Streets
—a little bit of a store, not larger than this corner here—
and there were a few keys and sounders and bluestone bat-
teries (they did not have any other to speak of) and some
relay and some tapes, and some wire, and probably one or
two more highly scientific induction coils and galvanom-
eters. But that was all. That comprised the electrical
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stores of Washington. There was no commercial electric
light, but there was at the Capitol, near the dome upstairs,
a large room in which was a big battery consisting of about
one hundred so-called Smee cells. At that time these were
very well known among scientific men. Each consisted of
a jar full of sulphuric acid and water, a piece of carbon
and a piece of zinc. That was a Smee cell. Of course, you
know it polarized very quickly. Every 4th of July the
daily papers announced: “To-night the electric light will
be shown from the Capitol,” and everybody was down on
Pennsylvania Avenue. All at once we would see a brilliant
arc light at the lower part of the dome. The electrician
was at work. By and by it went out because the battery
polarized, and then they had to wait about twenty minutes
or a half hour, and then we had another glimpse of the
shining electric light. It was quite an interesting exhibition
and everybody enjoyed it very highly. There were no dry
cells known, and there was no electric bell. The house bells
were mechanical. In those times iron bell wire was used,
and every blacksmith, or every locksmith, knew how to fix
the house bell, and from time to time the wire would stretch,
or something of the kind, and they had all kinds of trouble
with the bell. Of course, it was a pretty good sized bell,
and gave the old-time jingle such as you hear now and then
in boarding houses.

Then there were horse-cars. There were no electric cars,
simply horse-cars. Afterwards they had the cable-car, and
one day, as you may remember, the power-house was
burned, and they had to supply horses for the cars. I
recall that I then had the privilege of riding up to Mt.
Pleasant in a mule car. They got the mules over in Alex-
andria to help out. Of course, it required some time to
get around, but people had plenty of time then. If you
wanted anything, you had to send a messenger, and you
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could attend to only two or three transactions a day, where
you can now attend to a hundred with the aid of the tele-
phone.

There was but one electrical paper in the United States,
and that electrical paper was the official organ of the West-
ern Union Telegraph Company, and was known as the
Journal of the Telegraph. It came out once a month on
a bit of a sheet, such as you showed me, Mr. Chair-
man, referring to your own telephone journal—and there
were one or two semi-scientific articles, and the rest was
taken up with the official orders of the Western Union Tele-
graph Company.

Those were the conditions thirty-three years ago. Then
came the Centennial Exposition, and Professor Bell has,
in that connection, told you himself, I am informed, how
he invented the telephone. I need say but very little about
the principle of what you know as the receiver to-day—
a diaphragm, a magnet and a coil—while at the Centennial
Exposition it was not an iron diaphragm, still it was a
diaphragm, and the Bell telephone was used both as a trans-
mitter and as a receiver. We did not have for several years
anything of what is now known as a transmitter, except
that The Bell Telephone Company, in the early years, put
out what was called the Box telephone, which was a large
Bell telephone, as a transmitting instrument. You have
no doubt seen pictures of them, or maybe an original in-
strument. Some are in the National Museum. The Box
telephone was fixed against the wall, and you spoke against
it by getting quite close and pressing your mouth into the
mouthpiece. Then you had the small telephone with which
to listen. That was the system in 1877 and 1878, in the
first telephone sets that were put out. The change did not
begin until about the latter part of 1878, or the beginning
of 1879.
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I had become interested in the telephone in 1876. I
had heard of the Bell telephone, although I had never seen
it. I had thought of it, and I got some electric wires
and some other things from Mr. Maynard’s store, and some
batteries, and it occurred to me right away that the proper
manner to transmit speech should be by means of the bat-
tery current. I thought since Mr. Bell had made the in-
vention with the magneto current it might be possible to
do it some other way, so I set to experimenting in the
latter part of 1876, before the Bell telephone was fairly
known, except to a few scientists or a few people who had
seen it at the exhibition in Philadelphia. I was then clerk-
ing here, and I spent my leisure hours on Sundays and
evenings in experimenting. It occurred to me that what I
should be able to do would be to take a diaphragm and a
contact-pin, or screw, touching it in the center, and in
some way produce an undulatory electric current by con-
tinuous action of that contact, not by interrupting it, but
by some form of continued current. I did not catch on right
away to the pressure principle, but I thought if I would
take a flat spring and attach that to a screw, I could adjust
that spring against the diaphragm (and the current, of
course, passing across the contact)—so that if I spoke
against it, the pressure of each vibration would give a little
broader contact of that spring against the diaphragm and
thereby produce electric sound waves in the current.

That was the first idea, and I rigged up a sort of tele-
phone, consisting of a membrane and a piece of spring in
front, and I tried to transmit speech, but it would not
work; somehow or other there was no action that I could
discern. Of course, with the sensitive receiver of to-day
it might give some results, but the real results would not
be such that the flattening out of that spring would pro-
duce sufficient of variation to give sufficiently loud speech.
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There was at that time here in Washington a gentleman
named Richards, who was the chief operator at the fire
alarm telegraph office. I knew him very well, and he in-
vited me to come up and visit him at the fire alarm office.
At that time, of course, they had the bluestone cells—I do
not know whether they still have them—and the usual
paraphernalia of instruments and of alarm bells, etc. One
day—it was in the early part of 1877, in January, I think—
I went up to see him, and, since I had gotten interested
in all kinds of electrical experiments, I had tried to learn
telegraphing. 1 said to him, “I have been practicing tele-
graphing, and I want to show you.” He said, “Come back
and let me hear what you can do.” There was an instru-
ment which was out of use, and I began to send an alleged
message. He said, “Hold on, this is not right. You must
press down the key—not simply touch it.”

I said, “What difference does that make whether I press
it down or not, if it makes a contact ?”’

He said, “Yes, but you have to make a firm contact;
otherwise your message might not be readable at the other
end; for instance, in long distances where the resistance
is high, you have to press down considerably, in order to
get efficient long-distance work in telegraphing. We use
men for long-distance work exclusively because they natu-
rally press down hard. Women would not do that, and,
therefore, for long-distance work, women are not adapta-
ble.”

That struck me very forcibly. I said, “Do you mean to
say that more current passes over that contact when I press
hard ?”

He said, “Decidedly.”

I said, “All right. Good-bye.”

I went home, and I knew I had it. I rigged up a dia-
phragm and made a contact with a steel button, polished
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it up nicely so as to make a clean contact (it is still in the
National Museum in one of the cases). I began to adjust
it, until the galvanometer showed the current. I then very
gently pressed, and found that each time I pressed against
it I got the galvanometer to deflect a larger angle, and I
knew the principle was right. I want to say right here that
my receiver was not in a good condition; it was still the
old membrane, the skin membrane with a patch of iron
glued to the center. I had not then heard of Bell’s further
development of the iron diaphragm, which came a little
later. It came out only in the patent of 1877, which showed
for the first time an iron diaphragm. It occurred to me
that maybe an iron diaphragm might also improve what
I had, the loose-contact idea. So I rigged up my instru-
ment with an iron diaphragm and made contact at its cen-
ter with the little round highly polished steel button at the
end of a screw, and while I connected it to the battery all at
once I heard a sound coming from that iron diaphragm. I
listened and I took my terminals and connected them off
and on, and I heard a loud tick, tick, tick. That was strange
to me. So I took a tuning-fork and tied one of the wires
around it, to make an electric connection. I then struck
the tuning-fork and held the prongs to the other wire, and,
lo and behold, the sound of that tuning-fork—came
from the diaphragm. Now, I said, I have here something
entirely different from Mr. Bell; I have a transmitter which
is different from his, and a receiver which is different from
his. And so I made two instruments, each of nothing
else but an iron diaphragm and a steel ball, and I connected
them, one upstairs and one downstairs in the build-
ing, three stories, I think. I had a friend talk into the in-
strument upstairs and I listened carefully downstairs, and
I could plainly understand what he said. It was, I claim,
the simplest instrument—electrical instrument—ever made
for the transmission and reproduction of speech.







