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1o all whom it may corncern:

Be it known that I, Irving B. SarrH, a citi-
zen of the United States, residing at Phila-
delphia, in the county of Philadelphia and

5 State of Pennsylvania, have invented new and
useful -Improvements in Contact Devices for
Electric Self-Playing Musical Instruments, of
which the following is a specification.

My present invention relates to electrically-

1o operated musical instruments, and more par-
ticularly to an improved electric contact de-
vice or note-selecting finger that cooperates
with the perforated music-sheet to control the
circults leading to the electrically-operated

15 action.

In connection with that type of electricall y-
operated musical instruments embodying a
rotary drum,a series of friction-shoes, striker-
rods operated by the shoes, and electromag-

20 nets for throwing the shoes into contact with
the drum is usually employed a contact de-
vice comprising a metallic roll or bar upon
which bears a plurality of selector-fingers,
one finger leading to each shoe-magnet. A

25 perforated music-sheet is caused to travel be-
tween the metallic roll or bar and the selector-

fingers and serves to normally hold these ele-

ments separated, so that all the circuits are
broken. When, however, a perforation in the

30 music-sheet appears under a selector-finger,
its cooperating magnet is energized, which
acts to throw its shoe into contact with the
drum, and the striker-rod attached thereto is
then moved upward to actuate the piano-key.
35 As at present constructed, the contact-fingers
each consist of one or more phosphor-bronze
wires that are mounted on a suitable support
and project at an angle of about thirty de-
grees toward the contact-roll, the free end of

40 each finger being arranged to bear upon said
roll or upon the music-sheet traveling over
the same. Where more than one finger is
used for each circuit, these have, so far as I

- am aware, always been arranged in the same
45 horizontal plane, so as to make simultaneous
contact with the contact-roll. Now it often

occurs that the piece of music being played

1

contains a very short perforation or a group
of such perforations, each representing a short
note—say a thirty-second or a sixty-fourth so
note—sald group of perforations being ar-

ranged very close together, so as to be played

successively, and sometimes the musical score
indicates that these notes are to be played in
presto time. In prior constructions where a ss
single selector-finger is employed for each
magnet 1t has been found when a very short
perforation appears in the music-sheet or a
group ot such perforations appear and the
sheet 1s being moved at a fair rate of speed 60
that the contact-finger is brought into engage-
ment with the contact-roll for such an infini-
tesimally short space of time as to barely en-
ergize 1ts magnet, the amount of such ener-
gization being only sufficient to cause the shoe 653
tomovedownward into contact with the drum:
but before the latter is able to accomplish its
work-—namely, actuate the piano-key through
the movement of the striker-rod—the circuit
1s broken by the interposition of an imper- 70

forate part of the music-sheet between the

finger and the contact-roll, the result being
that the sound-actuating device (the hammer)
simply trembles without striking the string
and without giving off any sound whatever. 7 5
Thus 1t will be seen that in many cases some

of the notes of the composition are entirely
lost, and this often destroys the musical
theme.

It-1s therefore the purpose of the present 8o
invention to overcome the above-noted objec-
tions, which occur at the present time in elec-
trical self-playing musical instruments, and I
accomplish the end in view by employing a
second set or bank’of contact-fingers, which 8
are displosed slightly in advance of the fingers
ordinarily used, the arrangement of the fin-
gers being such that before the first finger or
set of fingers breaks contact with the contact-
roller the second finger or set of fingerscome 9o
into play and continue the electrical connec-
tion with the magnet or magnets for a suffi-
ciently long period of time to enable the shoes
and striker-rods to attain their full stroke, or, -
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in other words, to compel the hammers to
strike the strings every time a short perfora-
tion or group of such perforations appear.
It is a well-known fact that pneumatically-
operated musical instruments wherein power-
pneumatics are employed to actuate the piano

keys or hammers operate somewhat more
rapidly than electrically-actuated devices, ow-
ing to the tact that the tracker-ducts are suf-
ficiently long to enable a full supply of air to
enter or escape from the power-pneumatics,
and for this reason in cutting the pertforated
music-sheets for pneumatic instruments the
perforations have generally been cut com-
paratively short. Thisis especially true with
respect to perforations representing very
short notes—say thirty -second and sixty-
tourth notes—and it has been found, there-
fore, that music-sheets cut in this manner for
pneumaticinstrumentsarenotwell acdapted for
electrically-operated instruments asnow con-
structed.

It is one of the prime objects, then, of this
invention to provide a novel form ot contact
device for electrically-operated musieal m-
struments that will accommodate perforated
music-sheets that have been especially cut for
other forms of automatic musical instruments.

A further object of the invention 18 to pro-
vide a novel form of flexible contact finger or
brush possessing the necessary characteristics
for use in connection with electrical self-play-
ing musical mstruments.

In order to enable others to understand,
malke, and use my said invention, I will now
proceed to describe the same in detall, refer-
ence being had to the accompanying draw-
ings, in which—

Fioure 1is a diagrammatic view of a part ot
one type of electrically-operated musical 1n-

strument,showing my invention applied there- |

to. Tie.2isanenlarged detail sectional view
of my improved contact device, the same be-
ing shown in connection with a perforated
music-sheet. :

Fig. 8 is a perspective view of
a slightly-modified form of contact finger or
brush, and Figs. 4, 5, 6, and 7 are similar
views of other modified forms of contact-fin-
Oers.

1 have shown my present invention as ap-
plied to a well-known type of electrically-op-

orated self-playing musical instrument; but it |

will be obvious that the same may be applied
to other forms of electrically-controlled mu-
sical instruments without departing from the
spirit of the invention, the present showing
being made only by way of example.

In the accompanying drawings the refer-
ence-numeral 1 designates a rotary drum,
above which are suspended a plurality of fric-
tion-shoes 2, one for each piano-key, said
shoes being hung or pivoted to rods 3, de-
nending from armatures 4 of electromagnets
. Fxtending upward from each shoe 2 1s a
striker-rod 6, the upper end of which isadapt-
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ed to impinge the rear end of a piano-key 7,
the arrangement and operation of the mech-
anism just described being such that when-
ever a magnct 5 is energized its shoe 2 will
be thrown into frictional contact with the rap-
idly-revolving drum 1, resulting in thrusting
the striker-rod 6 upward and operating the
piano-key 7 to actuate the sounaing devices
or hammers. (Not shown.)

The magnets 5 are energized through the
medium of selector-fingers codperating wibh
a contact roll or bar 8, and a perforated mu-
sic-sheet 9 is caused to travel between the said
selector-fingers and roll or bar 8.  Therelsa
separate circuit-wire 10 leading from each
finoer to its magnet 5, and from the magnets
lead return-wires 12 to the contact bar or roll
3, a suitable source of energy, such as a bat-
tery 13, being located in the circuit.

As the present invention relates more par-
ticularly to the construction and arrangement
of the contact-fingers, I will now proceed to
desceribe this part of the device.

Asheforestated,each contact-finger, as here-
tofore constructed, consists of a single wire,
as 14, or three of such wires arranced 1n hori-
sontal alinement, so that all will simultane-
ously enter a perforation in the music-sheet
when such perforation was encountered dur-
ino the travel of the sheet; but as hefore ex-
plained such an arrangement proved to be
fatally defective when veryshort perforations
‘1 the music were encountered. In order to
overcome this serious defect, Larrange a sec-
ond finger, as 15, in advance or 1n rear of
each of the fingers 14, both said fingers being
included in circuit with each electromagnet o.
The two wires 14 and 15 constituting each se-
lector-finger are located in close proximity to
each other, the distance between the two be-
ing slightly less than the length of the short-
est, perforation m a music-sheet—say a per-
foration representing asixty-fourthnote. All
the selector-fingers are mounted on a bar or
rail 16and project at anangle of about thirty
degrees toward the contact-roll 8, the ends of

e

the fingers bearing upon the periphery of the

roll or upon the note-sheet 9. DBy this ar-
rangement it will be seen that during the for-
ward travel of the music-sheet whenever a
short perforation, such as 17, appears under
the selector-fingers the finger 14 will be the
first to enter said perforation and make con-
tact with the contact-roll 8, (see Fig. 2,) thus
energizing the magnet o to cause the shoe to
bear upon the drum 1; but betore this finger
14islifted outof contactwith theroll 8 (which
s caused by the continued travelof the sheet)
the finger 15 will enter the perforation and
continue the electrical connection with the
magnet 5, thusenabling the shoe 2 and striker-
rod 8 to do their full work—namely, impinge
the rear end of the key 7 and cause the piano-
hammer to strike its strings.

In Figs. 1 and 2 T have shown each
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as consisting of two wires 14 and 15: but it
will be obvious that I may employ more than
two wires, and in practice I actually do pre-
fer to use a group of four or more wires, two
or more of which will correspond to the wires
14 and two or more corresponding to the wires
15, or I may bunch a lot of wires so that some
will lead others, as seen at 18, Fig. 3. This
latter arrangement insures a perfect contact
at all times and is of advantage in cases where
some of the wires become bent, which some-
times occurs, for it will be understood that
the fingers are ordmarlly made of very fine
resilient wire in order that they will be quick

in action and so that they will not tear the

thin paper of which the music-sheet is com-
posed.
Instead of constructing the fingers of ere

as above described, I may make each ﬁno*er

from a thin piece oi‘ sheet metal, as shown in
Kigs. 4 and 5, and in this case a ‘thin strip ot

- spring metal 1s bent along the lines 19 20 to

25

30

35

40

45

50

provide a relatively broad base portion 21,
through which an attaching-screw 22 may be
pa,ssed the two torwardlv -projecting leaves
23 bemO‘ provided with longitudinal slits 24,
wher eby independent ﬁncrers 25 are formed
the fingers on the upper leat leading those of
the lower leaf, or instead of constructing the
fingers 1In this manner I may form them from
several laminations of thin spring metal, as
shown at 26, Fig. 6. In this case tlle Spring
of the Iammatwns will permit the fingers to
separate slightly at the point where they rest
on the music-sheet in order to assist their in-
dependent action. If desired, the lamina-
tions may be shightly separated to give them
a wider range of independent movement, as
shown at 27, Fig. 7.

In each case described it will be seen that
the leading feature of the invention resides in
promdmﬂ a contact-finger for electrical self-
playing Instruments comprising a plurality
of closely-arranged selectors, in which one is
located in advance of the other so that they
will make contact successively Wlth a contact
roll or bar during the passage of a music-
sheet; but before one is lifted from the said
roll or bar the other will be brought into en-

gagement therewith, whereby to furnish a

3

continuous supply of electrical energy to the

electric action for operating the sound-pro- -

ducing devices.

What I claim, and desire to secure by Let-
ters Patent, is—

1. An electl 1cally-operated musical instru-
ment, having electrical means for controlling
the operatlon of the sound- -pr oducing dewces
and a contact device comprising in part a series
of sets of selectors in circuit with the said elec-
trical means, each set of selectors consisting
of at least two fingers, one of whichis located
adjacent to and shohtlv in advance of the
other.

2. An electrically-operated musical instru-
ment, having electromagnets for controlling
the operation of the sound producing dewces
and a contact device comprising in part a plu—
rality of sets of selectors, each set of selectors
consisting of at least two ﬁnﬂ‘el s, one of which
is located acdjacent to and Slicrhtlv in advance
of the others, and each set of selectors being
included in a separate magnet-circuit.

3. An electrically-oper ated musical instru-
ment controlled by a perforated music-sheet,
having electrical means for controlling the
sound - producmo devices, and a contact de-
vice comprising a contact bar or roll and a
series of sets of selectors in circuit with said
electrical means, each set of selectors consist-
ing of at least two fingers, one of which is lo-
cated adjacent toand in advance of the other,
the space separating the fingers of each set
being less than the leno‘th of the shortest per-
foration in the music-sheet. |

4. An electrically-operated playing device
for musical instruments, having note-selecting
means, comprising a contact bar or roll and a
series of sets of selectors adapted to bear upon
sald bar or roll, each set of selectors consist-
Ing of at least two
cated adjacent to and slightly in advance of
the other.

In testimony whereof I have hereunto set
my hand in presence of two subsecr 1b1n0‘ Wit~

nesses.
IRVING B. SMITH.

Witnesses:
J. STOGDELL STOKES,
(XEO. Z.. SUTTON.
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