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To all whom it may concern:

Be it known that I, PARIS EUGENE SINGER,
of 6'Victoria Road, Kensington, London, in the
county of Middlesex, England, have invent-
ed certain new and useful Improvements in
Keyed Musical Instruments Actuated by Elee-
trieity,of which the following isa specification.

This invention relates to improvements in
keyed musical instruments in which electro-
magnetism is used for vibrating, and sustain-
ing the vibrations of, the sonorous bodies em-
ployed in the produetion of musical notes, as
set forth in two concurrent applications for
United States of America patents, Serial Nos.
436,908 and 436,907. In the firstof these ap-
plications is described the use of a rotating
commutator, and in the last named applica-
tion there is described a vibrating tongue or
reed for making and breaking the electric eir-
cuits a given number of timesin a second for
each note required to be sounded, the vibra-
tions required for each note being determined
by its own commutator.

Now the object of the present invention is
to make the string or other sounding body,
when set in vibration, control its own move-
ments. This I do by causing an intermittent
current to pass through the coils of an electro-
magnet fixed near the string or body to be
vibrated.

The manner of carrying out my invention
is illustrated in the accompanying drawings,
wherein—

Figure 1 shows, in diagram, the adaptation
of a sounding string to act as a commutator.
Fig. 2 shows, in diagram, the adaptation of a
sounding disk to act as a commutator; and
Fig. 3 shows an arrangement in which the
sounding string creates an induced current
for energizing an electro-magnet, which sets
in vibration a disk that makes and breaks
the battery-circuit.

In diagram Fig. 1, a. represents the string
or sounding body,and e. an electromagnet for
operating the same, such magnet being situ-
ated near that partof thestring which usually
receives the blow of the hammer,and placed
in an electric circuit controlled by the key
which represents the note intended to be
sounded. The circuit, which includes the
electro magnet e, also includes two platinum

or carbon condactors n. n’, one of which, n,
rests lightly on the other, it being in part sup-
ported byaninsulated spring. Theconduector
n. is connected by a thread p. to the vibrating
string . When a current is passed through
the coils of the magnet e. by the closing of
the circuit on the depression of a key, the con-
duetors n. and »/. naturally tend to separate.
Simultaneously with this action, the string
receives an impulse from its electro-magnet
e, the joint effect of which two actions will be
the cessation or diminution of the current,
which neuntralizes or lessens the strength of
the electro-magnet, allowing the string, by
virtue of its elasticity, to recede from the
poles of the magnet. This recession of the
string, owing to its connection, through the
thread p,with the conductor », tends to com-
plete the cirenit, and strengthen the electro-
magnet, when anothercycle immediately com-
mences.

I'ig.2 shows the invention adapted to adisk
which takes the place of the vibrating string
of Fig. 1, and, when set in action, produces
the like result.

Another mode whereby the vibrationsof the
sounding body are utilized to regulate the im-
pulses of the electro-magnet ¢, is shown in
Fig. 8, where €% is a permanent magnet, sur-
rounded with coils of wire, and placed over a
magnetized string ¢. 'When this stringis set
in vibration, induced currents are set up in
the magnet ¢’. underlying a metal disk, as in
Fig. 2. Connected with the center of this
disk, is arock lever g, thelongerlimb of which
carries, on its under side, a contact plate ¢’,
which overlies an adjustably fixed contact
plate ¢? forming one terminal of the cireuit
connected electrically with one pole of a bat-
tery or other source of electricity; the cther
pole of the battery connects with the coils of
the electro-magnet e, which coils also connect
electrically with the disk. When, therefore,
an induced current is set up in the coils of
the magnet ¢’. by the vibrations of the string
a, they will energize the mangnet €%, and cause
the disk te vibrate synchronously with the
string, and, through its connections with the
rock lever ¢. (which, with the contact plates
q’.and ¢? constitute a relay),alternately make
and break the cireuit in which the electro-
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magnet e, is situate. By this means, the im-
pulses of the electro-magnet ¢, imparted to
the sounding string or other sounding body,
will be synchronous with the vibrations of the
latter.

Having now particularly deseribed and as-
certained the nature of mysaidinvention and
in what manner the same is to be performed,
I declare that what I claim is—

1. In a keyed musical instrument in which
the strings or other sounding bodies are
sounded, or their sound is maintained by the
direct action of electro-magnets, the connec-
tion of such string or sounding body with an
clastic contact maker in the battery cireuit,
whereby the vibrating string or sounding
body, when in action, is caused to vibrate the
contact maker, and the contact maker is
caused to control the vibrations of the string
or sounding body, substantially as deseribed.

2. In a keyed musical instrument the com-
bination with a string or other sounding body,
of an electric circuit, a cireuit closer therefor,
a magnet in said circuit for attracting the
string or other body, an elastic contact maker
controlling the circuit through the magnet
and through it the vibrations of the string
or other body, and connections between the
string or other body and said circuit maker
for vibrating the latter as the string or other
body vibrates, substantially as deseribed.
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3. In a keyed musical instrument the com-
bination with astring or other sounding body,
of an electric cireuit, a cireuit closer therefor,
a magnet in said circuit for attracting the
string or other body, an elastic contact maker
controlling the circuit through the magnet
and through it the vibrations of the string or
other body, and mechanical connections be-
tween the string or other body and said cir-
cuit maker and breaker for vibrating the lat-
ter as the string or other body vibrates, sub-
stantially as described.

4. In akeyed musical instrument the com-
bination with a string or othersounding body,
of an eleetric circuit, a circuit closer thevefor,
an electro-magnet in said cireunit for attraet-
ing the string or other body, a contact maker
controlling the cireuit through the electro-
magnet, a disk for actuating said contact
maker, an electro magnet for actuating said
disk, a permanent magnet with whieh the
string or other sounding body contacts in vi-
brating, and cireuit connections between said
permanent magnet and electro magnet for
energizing the latter when such contact is
made to actuate the disk and break the eir-
euit, substantially as deseribed.

PARIS E. SINGER.

Witnesses:

H. K. WHITE,
A. W. SPACKMAN.
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