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To all whom it may concern:

Be it known that I, PARIS KUGENE SINGER,
of 6 Viectoria Road, Keensington, L.ondon, in the
county of Middlesex, England, have invented
certain new and useful Improvements in Mu-
sical Instruments Actunated by Electricity, of
which the following is a specification.

- The object of my invention is to produce a
keyed musical instrument, which may be ot
the pianoforte type, and in which the notes
produced by the vibrating bodies employed,—
the strings, for example,—may be prolonged
by the closing of electrie eircuits, and also
initiated by this means, as well as by the or-
dinary hammer action. Toobtain,and main-
tain, if desired, the sounds corresponding to
the several keys of the instrument, I provide
for each note in the scale, apeculiar construe-
tion of commutator, which, by breaking and
making the electric eircuit a given number of
times per second, will vibrate, and maintain
the vibrations of, the sounding string, orother
body, so long as the key corresponding to the
note sounded is held down by the player.
In the accompanying drawings,—Figure 1
explains the manner of adapting my inven-
tion to a grand pianoforte, the strings being
capable of receiving impact from the ordinary
hammers, if desired, or actuated solely by
electro-magnets put into circuit by the de-
pression of the playing keys, and maintained
in vibration bytheaid of commutators.
2 shows, on an enlarged scale, a disk commu-
tator in side view, and Flig. 3 shows a group
of such commutators mounted on their com-
mon shaft. Fig. 3* shows a modification of
the commutator. Tig. 4 shows the applica-
tion of a sonorous disk to the production of a
musical note. This disk, when not made of
magnetic material, is fitted at its center with

an iron orsteel armature, which,like thestring:

in Fig. 1, will be vibrated by the energized
electro-magnet underlying the disk, to pro-
duce the sound.

In Fig. 1, @ represents one of the ordinary
steel pianoforte strings, attached, as usual, by
a wrest pin to the wrest plank 0, carried over
a bridge ¢, and made fast to the metal plate d.
Situate above the string, immediately over

so the part usually struck by the hammer, 18 an

Fig.

|

electro-magnet ¢, pendent from a fixed trans-
verse bar carried by the case.

Kach note of the instrument is represented
by a magnet ¢, and each magnet 1s separately
connected with a battery 7, or other source
of electricity,in a manner to be presently ex-
plained.

g is the playing key, the depression of which
is intended to put its magnet into circuit, and
keep it excited by the current of the battery,

~or other source of electricity, so long as it is

desired to sustain a note; and ¢’ is the ham-
mer, the use ot which provides the player with
the means for giving suitable expression to
the music performed,. | |
Underlying the whole row of keys,is a plate
h, electrically connected with the battery.
Each key is fitted, on its underside, with an
electrically conduecting spring 2, connected by
a wire to the coil of the electro-magnet which
commands the string represented by the key.
The other end of the coil of the magnet con-

| nects with a brush %, of which there is a se-

ries, one for each note of the instrument.
These brushes severally bear upon a disk
commutator /, which commutators correspond
in number with the notes of the instrument,
and are mounted upon one common spindle
m, electrically connected with the battery.
Rotary motion, the speed of which must be
carefully regulated, is imparted to this spin-
dle by clockwork or other suitable mechan-
1sm, and maintained while the instrument is
in use. The commutator disks are so con-
structed that, say, for one rotation of their
shaft, they shall break and make the circuit
in which their respective magnets are in-
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cluded, at a rate corresponding to the number

of pulsations required to be set up or main-
tained In their respective sounding strings.

With this preliminary description, my ex-
planation of the action of the apparatus will
be readily followed. Supposing the string to
represent the note C, which will require, when
sounded, to make two hundred and fifty-six
vibrations per second, its electro-magnet,
when energized, will attract the string toward
its poles, and when the electric circuit is
broken, it will recede by its own elasticity.
Now, supposing the commutator / to be so ar-

Q0

95

100



IO

20

30

35

40

501,540

ranged as to close the circuit two hundred | seventh of its fundamental,—always, how-

and 1fty-six times per second, the result will
be a series of attractions of the stri ing corre-
sponding in number to the vibrations per-
taining to the note sounded.

Iig. 2 shows, on an enlarged scale, a disk
commutator in side view, and Kig. 3 shows a
group of such commutators mounted on their
common shaft. In place of mounting the
commutator disks on a rotary spindle, and
providing fixed brushes for making and break-
ing the circuits, I may use fixed rings and re-
volving brushes, arranged as shown at Kig.
3%; the fixed rings carrying the metal contact
pieces on their inner face, and the brushes
revolving within therings. The electrie con-
nection of these parts with the electro-mag-
nets ¢ and the source of electricity, will be
the same as above described.

IFrom what has gone before it will be un-
derstood that the rate of making and break-
ing the circuit for each note will vary, and
consequently the construction of the commu-
tators, for the respective notes of the instru-
ment, will vary
taining throughout the mstrument, a proper
relation between the vibration of the strings
or sounding bodies, and the make and break
of the current circulating round the respect-
1ve magnets.

I wish here to observe, that the magnet ¢
may, if desired, be made to give a numberof
impulses less than the absolute speed of vi-
bration of the sounding body. Solong as this
speed is one half, one fourth, &ec., of the ab-
solute speed, the sounding body still gives its
normal piteh, but with lessintensity, but when

the impulses vary in the ratio of, say, one
third; one fifth, or one seventh, the sounding

wire will give out a note a third, a fifth, or a

‘through a commutator, as in Ifig. 1.
‘sion, consisting of an adjustable pad,i1s made

also, with the view of main-

over, with much less power than when the

imp ulses synchronize with the sounding body.
In adapting my invention to other sound-
ing bodies than strings, certain modifications
will be requisite, and these I will now deseribe.
Fig. 4 shows a disk of sonorous material as
applied to the production of a musical note.

‘Thisdisk, when not itself magnetic (as shown

in the figure) is fitted at its center with an
irom or steel armature, which, like the string

1n Fig. 1, will be vibrated by the energized
-electro-magnet underlying the disk, to pro-
duce the sound. This magnet is connected

with a battery, or other source of electricity,
Provi-

for “tuning” the disk, as indicated in the

:' dI’&WngS;

Having now particularly described the na-

‘ture of my said invention and in what manner
‘the same 1s to be performed, I declare that
what I ¢laim 1s—

In a keyed musical instrument in which

‘electro-magnets are used to create or main-
‘tain the vibration of the strings or other so-
‘norous bodies employed, rotary commutators,
one for

each note in the gamut, constructed
and arranged to make and break the circuits

" of thelr respective electro-magnets at a rate
synchronous with, or having musical relation
1o, the vibrations in the strings, or other
‘bodies, requisite to produce and sustain the
notes of the keys, when they are

depressed,
and are putting the magnets in connection

with the source of eleetriclty, as set forth.

PARIS E. SINGER.

Witnesses:
- H. K. WHITE,
A. W. SPACKMAN.
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