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To all whom it may concern:

Be it known that I, CixaARLES A. SHAFFER, 2
citizen of the United States, residing at Phila-
delphia, county of Philadelphia, and State of
Pennsylvania, have invented a new and useful
TImprovement in Note-Sheets for Self-Playing
Musical Instruments, of which the following
is a full, clear, and exact description, refer-
ence being had to the accompanying drawings,
which form a part of this specification.

My invention relates to music-sheets for
self-playing musical instruments.

The invention has for its object to enable
the sheet to be made with a given number of
notes more compact than heretofore or with

a given size of sheet to enable a greater vari-

ety or number of notes to be placed onthe sheet
than heretofore.

The invention consists of a sheet havmg in-
sulated surfaces on both sides thereof, the in-
sulation being cut away or omltted to form
notes.

The invention also consists of a sheet hav-
ing insulated surfaces in which the insulation
is-cut away or omitted to form in addition to
the notes a contact-surface in the form of a
continuous contact-strip coopemtmcr with the
notes.

The invention also consists.of a sheet hav-

ing insulated surfaces in which the insulation
is cut away or omitted to form in addition to
the notes and continuous strip other contact-
surfaces adapted to cooperate with the contin-
uous strip.

The music-sheet is adapted to be used with
a machine having certain characteristic fea-
tures adapted to cooperate with the said notes,
continuous strip, and contact-surfaces to en-

able the machine to feed the sheet, operate the-

keys or strings of the instrument to be played,
automatically reverse itself when the sheet is
completely unwound, and stop at the end of
the tune or where more than one tune appears
on the sheet at the end of each tune. 1 do
not, however, herein describe the entire ma-
chine, but only so much of it as is essential
to enable the music-sheet forming the subject
of this application to be clearly understood.

(No model.)

In the drawings, Figures 1-and 2 are re-
spectively top and bottom plan views of the
music-sheet. Fig. 3 isan enlarged transverse
sectional view of the same. Fig. 4 is a dia-
grammatic view showing the music-sheet, fin-
gers, and electric deviees and connections.

@ is the music or note sheet. The same con-
sists of a body of metal, such as copper, hav-
ing an insulated surface ¢ on both sides.
This insulated surface may beformed by coat-
ing the metal with a liquid non-conducting so-
lution which hardens on setting or cooling,
for which purpose a tough or brittle gum or
varnish may be employed. I have found that
a solution of commercial French varnish and
alcohol is excellently adapted to the purpose.
The insulated surface may also be formed by
treating the metal body with an acid, causing
the surface of the metal _to corrode and ren-
dering it non-conducting. The insulated sur-
face may also be ,formed by attaching a sheet
of insulating material to the metal body. -The
insulating surface or material on one side is
scraped, cut off, or omitted, as shown in Figs.
1 and 2, to form the notes, these cut-away por-
tions 1 corresponding to the perforations of
an ordinary music-sheet. On the other side
the insulating-surface is scraped, cut off, or
omitted to form one or more long continuous
strips 2 2, a series of short contact-surfaces
84 5, a contact-surface 6 at one end-of the
strip, and a contact-surface 7 at the other
end of the Strip; all of which are adapted to
be engaged by suitable fingers and to con-
trol the stopping and rewinding of the mu-
sic-sheet, as well as the operation of the keys
or strings of the musical instrument, as will
be fully described. It will be understoood
that as I am not claiming the process of con-
structing theé music-sheet I do not limit my-
self to any particular way of forming the in-
sulated or non-insulated portions of the sheet.

b b, &c., represent a series of note-fingers,
there being one finger to each key or string
of the musical instrument to be operated. As
before stated, the cut-away portions:1 are of
course arranged like the perforations of an
ordinary music-sheet, so that when any par-
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ticular note is to be struck a cut-away portion
on the sheet is arranged in line with the par-
ticular finger controlling the particular key
or string adapted when struck to produce that
note.

¢ ¢ are fingers contacting with the long con-
tinuous contact-strips 2 2.
electrically connected with a battery . The
fingers ) are electrically connected with mag-
nets v, there being one magnet for each fin-
ger. The battery is electrically connected
with each magnet. When any finger 4 en-
gages one of the notes 1, the battery-circuit
is closed, the current passing from the battery
to fingers ¢, thence through the metal body
of the music-sheet, finger ), corresponding
nmagnet y, and back to the battery. When
any magnet is excited, it attracts its armature,
which is connected with one of the keys or
strings of the instrnment. The particular
mechanism connecting the magnets and the
musical instrument to be operated is not
shown, as it forms no part of my invention.

d is a finger contacting with the music-sheet
and in line of travel of the contact-surfaces
3, 4, and 5. These contact-surtaces are pro-
vided in case the sheet is cut away to form
notes for two or more tunes, and one of these
contact-surfaces is placed =t the end of the
notes of each tune. In the drawings I have
shown a sheet, partially broken away, that is
supposed to contain the notes of three tunes,
and three contact-surfaces 3, 4, and 5 are
therefore provided. The object ot these con-
tact-surfaces is to stop the machine at the end
of each tune. To this end I provide in the
circuit of the motor 8 acut-outswitch 9, form-
ing the armature of a magnet =, one pole of
the magnet being connected with the battery
@ and the other pole with the finger . When
the finger ¢ contacts with either of the con-
tact-surtaces 3, 4, and 5, the circuit is closed,
the current passing from the battery « to fin-
gers ¢, to strip 2, through the metal body of
the music-sheet to contact-surface 3, 4, or 5,
to finger d, to magnet z, and thence back to
the battery @, thereby exciting the magnet z
and opening the cut-out switch 9, thereby
stopping the motor 8. If the motor 8 is em-
ployed to feed the she 2, it will be understood
that at once upon the closing of the motor-
circuit the travel o! the sheet will cease until
the machine is started by closing the switch
9 by hand or by any well-known automatic
mechanism such as is employed on slot-ma-
chines.

¢ f are fingers contacting with the music-
sheet and in line of travel of the contact-sur-
faces 6 and 7, respectively.

40 is a magnet electrically connected with
finger. /, and 41 amagnetelectrically connected
with finger ¢, both magnets being connected
with the battery .

Suitable mechanism controlled by magnat 40

The fingers ¢ are.

758,861

is provided, whereby upon exciting said mag-
net the forward feed of the sheetisstoppedand
thesheet caused to feed backwardly. Suitable
mechanism controlled by magnet 41 is pro-
vided, whereby upon exciting said magnet
the backward feed of the sheet is stopped and
the shect caused to feed forwardly. Such
mechanism is fully set forth and described in
my two applications hereinafter mentioned
and need not be-herein described, as it forms
no part of this invention.

‘When the sheet reaches the end of its for-
ward travel and the fingers) have passed over
the last of the notes, the finger 7 contacts with
the contact-surface7and thefollowing circuit
is established: from the battery to fingers ¢,
cut-away strips 2, through the conducting-
body of the music-sheet to contact-surtace 7,
finger /, magnet 40,and to the battery,thereby
exciting the magnet 40 and reversing the di-
rection of travel of thesheet. When thesheet
reaches the end of its backward travel, the
finger ¢ contacts with the contact-surface 6
and the following cireuit is established: from
the battery to fingers ¢, contact-strip 2,
through the conducting-body of the musiec-
sheet to contact-surface6, finger ¢, magnet 41,
and to the battery, thereby exciting the mag-
net 41 and again reversing the direction of
travel of the sheet.

Suitable mechanism should be provided to
lift fingers & and the finger ¢ out of contact
with the sheet during the back feed of the
same; but this mechanism forms no part of
this invention and need not be described.

I do not herein lay claim to the arrange-
ment of fingers, magnets, switches, motor,
battery, and electric circuits described, as the
same forms the subject-matter of a separate
application, Serial No. 166,450, filed July 21,
1903, of which this application is a division.

It will be understood that it is not essential
that the contact portions 1shouldbe arranged
on one side of the music-sheet and the con-
tact portions 2, 3,4, 5, 6, and 7 on the other
side. So far as the music-sheet itself is con-
cerned, any of the contact portions may be
placed on either side and the fingers cooper-
ating therewith arranged accordingly. TFor
example, by equally distributing the various
contact portions on both sides a music-sheet
of but slightly over half the width of an or-
dinary music-sheet will be secured, thus en-
abling the machine to be placed within a
smaller compass.

Having now fully described my invention,
what I claim, and desire to protect by Letters
Patent, is— ‘

1. Animperforate music-sheet consisting of
a body of conducting material having insu-
lated surfaces on both sides thereof, the insu-
lation being cut away to form notes.

2. A music-sheet consisting of a body of
conducting material having surfaces of insu-
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lation on both sides thereof, the insulation
being cut away to form notes and contact-
surfaces. '

3. A music-sheet consisting of a body of
conducting material having surfaces of insu-
lation on both sides, the insulation being cut
away to form notes and a continuous contact-
strip extending lengthwise of the sheet.

4. A music-sheet consisting of a body of
conducting material having surfaces of insu-
lation on both sides, the insulation being cut
away to form notes, a continuous contact-
strip extending lengthwise of the sheet, and
a contact-surface at each end of the sheet.

5. A music-sheet consisting of a body of
conducting material having surfaces of insu-
lation on both sides, the insulation being cut
away to form one or more sets of notes, a con-

3.,

tinuous contact-strip extending lengthwise of
the sheet, and a contact-surface at one end.of 2o
each set of notes.

6. A music-sheet consisting of a body of
conducting material having surfaces of insu-
lation on both sides, the insulation being cut
away to form oneor more sets of notes, acon- 25
tinuous contact-strip extending lengthwise of
the sheet, a contact-surface at one end of each
set of notes, and a contact-surfaceat each end
of the sheet.

Intestimony of which invention I havehere- 30
unto set my hand at Philadelphia on this 5th
day of December, 1903.

CHARLES A. SHAFFER.

Witnesses:

M. F. Erurs,
M. M. HamrrroN.




