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Specification of Letters Patent.

Patented Aug.11, 1914.

Application filed December 6, 1907. Serial No. 405,381.

To all whom it may concern:

Be it known that I, Joux F. KeLLy, a citi-
zen of the United States, residing at Pitts-
field, county of Berkshire, and State of
Massachusetts, have invented certain new
and useful Improvements in Playing Appa-
ratus for Musical Instruments, fully de-
scribed and represented in the following
specification and the accompanying draw-
ings, forming a part of the same.

This invention relates to automatic play-
ing apparatus for musical instruments of
that class in which the operation of the ap-
paratus for causing the sounding of the
tones by the musical instrument is controlled
by a so-called music sheet in which the vari-
ons notes are represented by suitable actu-
ating or controlling devices, usually per-
forations, positioned transversely of the
sheet to determine the particular tones to be
sounded, and lengthwise of the sheet accord-
ing to the time and succession of the tones.

The object of the invention is to provide
for accenting or increasing the loudness of
certain tones relatively to other tones of a
piece or composition played by means of
such an automatic playing apparatus. This
result is secured in accordance with the in-
vention by providing the controlling mecha-
nism of the playing apparatus with a plu-
rality of sets or series, preferably two sets
or series, of controlling devices, the devices
of each set being arranged in series to-
gether, and the two series or sets being ar-
ranged endwise to each other in adjacent
position, the operation of the controlling de-
vices of one of which sets or series of con-
trolling devices causes the production of
londer tones than are produced by the opera-
tion of the controlling devices of the other
get or series; and by providing for control-
ling the operation of such controlling de-
vices a music sheet having its note perfora-
tions or. other controlling devices divided
into two sets located in different longitudi-
nal zones of the sheet, the perforations of
one set including those corresponding to
tones to be accented, and the perforations of
the other set including those corresponding
to other tones of the musical composition,
and the perforations of each set being ar-
ranged in their respective zone transversely
of the sheet according to the corresponding
set or series of controlling devices of the con-
trolling mechanism to produce the desired
tones, and longitudinally of the sheet ac-

cording to the succession, time and duration
of the tones to be sounded. With such a
controlling mechanism and music sheet, if
the theme or melody of a musical composi-
tion is to be brought out or accented, the
perforations in the music sheet correspond-
ing to the tones of the theme or melody will
be cut in the zone of the sheet corresponding
to the set or series of controlling devices
which cause the production of the louder
tones, while the perforations corresponding
to the remaining notes of the composition
will be cat in the other zone of the music
sheet which corresponds to the set or series
of controlling devices which produce the
softer tones or tones of normal loudness or

strength. So, also, if all or any part of the

tones of a particular portion of the composi-
tion are to be accented or played with in-
creased strength, the perforations corre-
sponding to such portion of the composition,
or the particular tones thereof to be ac-
cented, will be cut in the zone of the music
sheet corresponding to the set or series of
controlling devices which cause the produc-
tion of the louder tones. The invention pro-
vides then for accenting or increasing the
loudness of the piece or composition as a
whole or any part thereof, for increasing the
strength or loudness of particular tones or
series of tones relatively to others played
before or after such tones or series of tones,
and also for emphasizing one or more of a
plurality of simultaneously sounded tones.
The invention is considered to be especially
of importance in providing a simple and re-
liable way to secure the emphasizing of par-
ticular tones played simultaneously with
other tones, thus enabling the melody or
theme of a composition to be brought out or
emphasized above the accompaniment or
other part of the composition.

The invention is preferably employed in
connection with electrically operated sheet
controlled apparatus in which the tone pro-
ducing devices of the piano or other musi-
cal instrument are actuated by the opera-
tion of suitably connected electromagnets,
and the invention in some of its features
relates especially to such apparatus. In ap-
plying the invention to playing apparatus
of this class, a single set of operating mag-
nets, one for each of the tone-producing
devices to be operated, is preferably em-
ployed, the connection of the magnets and
controlling devices being such that each
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magnet may be energized through the
operatlon of one of the controlling devmeb
of each set or series above referred to, so
that when any one of the magnets is en-
ergized through the operation of the corre-
spondmg contvolhng device of the set or

series of controlling devices intended to
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cause the production of the louder tones, its
magneto-motive force will be greater than
when energized through the operation of a
controlling device in the other set or se-
ries. This result is preferably secured by
making the electrical connections such that
the electromotive force impressed on the
magnet circuits by the operation of the con-
trolling devices of the set or series intended
to cause the production of the louder tones
will be greater than the electromotive force
impressed on the magnet circuits by the op-
eration of the controlling devices of the
other set or series. This is readily accom-
plished in an apparatus similar to that
shown in United States Letters Patent No.
753,809 granted March 1, 1904, for improve-
ments in automatic playing apparatus for
musical instruments, on an application of
T. B. Powers and M. R. Jewell, by provid-
ing separate contact bars for the contact de-
vices corresponding to the controlling de-
vices of the two sets or series, one of which
contact bars is set at a permanently higher
voltage than the other.

A full understanding of the invention
can best be given by a detailed description
of a construction embodying the same. in
the preferred form, and such a descr iption
will now be given in connection with the
accompanying drawings, in which :—

Figure 1 1s a diagrammatic view of so
much as is necessary to an understanding of
the invention of an automatic playing ap-
paratus constructed in accordance with the
general plan of the apparatus shown in said
patent No. 753,809, but changed and modified
m accordance with the present invention.
Fig. 2 shows a portion of a perforated music
sheet made in accordance with the inven-
tion and intended for use in a construction
such as is shown by the diagram, Fig. 1.
The music which is represented by the por-
tion of the music sheet in Fig. 2 is repre-
sented at the bottom of the sheet accord-
ing tv the usual system of musical notation.

Referring to the drawings, Fig. 1 shows
at the top a series of finger keys 2 repre-
senting a portion of the keyboard of a
pianc, Key operating magnets 3 are lo-
cated beneath the keyboard, a magnet being
provided for each key in the actual appa-
ratus. The key operating magnets, as

shown, are of the two-pole form having a
pivoted oscillating armature 11 mounted be-
tween the poles, ‘and the armature of each
magnet is connected with the under side of
1ts corresponding key by connecting rods 12,
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13, whereby when any magnet is energized
and its armature rotated the key with which
the armature is connected will be drawn
downward to cause the operation of the cor-
responding tone producing device of the
piano. Iach of the key operating magnets
3 is electrically connected through a wire «
with two contact devices of the controlling
or transmitting mechanism through which
connection may be made with a battery 10
or other suitable source of electrical energy,
and each magnet 1s also connected with a
wire b which connects with the other pole
of the battery, the magnets being thus lo-
cated in independent branch circuits con-
trolled by contact-devices forming part of
the transmitting or controlling mechanism.

The tmnsmlttmg or centrolling mecha-
nisim, as shown, comprises a series A of con-
tact fingers or rods 32* adapted to make con-
tact with a contact bar 31"‘ and a second
series B of similar contact ﬁnpers or rods 32°
adapted to malke contact with the contact
bar 31%, the contact fingers of both series
being normally held out of engagement with
contact bars during the operation of the in-
strument by means of rocking fingers 37
which are controlled for causing or permit-
ting the contact fingers to make contact with
the contact bars by means of a perforated
music sheet 80. The music sheet travels over
a bridge 34, and each of the rocking fingers

37 is pro ovided with and supported by a trail-

ing peint 38 which engages the music sheet
on the line of its suppow by the bridge 84
which is provided with transverse grooves
35 correspondino in position with the trail-
ing points 38 so that when a perforation in
the music sheet comes beneath a trailing
point the point will be allowed to pro]ect
through the sheet into the groove in the
brldoe 34, thereby puumttmo the rocking
finger 37 and its corre sponding contact fin-
ger to make the required movement to bring
the contact finger into engagement with the
bar 812 or 317, as the case may be. The con-
nections from the contact fingers 32* and 32P
to the key operating magnets 8 are through
a series of adjustable resistance devices
ach of these contact fingers connects with
a resistance coil 40 from *vhlch connection is
made by one of a series of adjustable contact
terminals 41 to the Wue leading to the mag-
net windings. Each of the opemtmg mag-
nets will thus be connected with two contact
fingers, one in the series A and one in the
series B. The contact bar 312 With which
the contact fingers of the series A make con-
tact is connected by a wire ¢ with a posifive

pole of the battery 10 for upplym'“r a cur-
rent of such voltage as is desired for the pro-
duction of una c”ented tones. This may be,
for example, a ten volt cur: rent. And the
contact bar 31° with which the contact fin-
gers of the series B make contact is connect-
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ed by a wire d with a positive pole of the
battery 10 for supplying a current of
higher voltage, as for example, a twelve volt
current. When, therefore, any one of the
contact fingers 32* of the series A is caused
to engage the contact bar 312, circuit will be
completed to its corresponding magnet and
the magnet will be energized to operate the
key to which it is connected with what may
be termed normal strength to produce a tone
of normal loudness. The strength of action
of the magnet and the loudness of the tone
produced will, of course, be varied within
limits through the variation of the resist-
ance in the magnet circuits by the movement
of the contact terminals 41 over the resist-
ance coils 40, as hereinafter described. If,
on the other hand, the contact finger 32° of
the series B connected with the same oper-
ating magnet 3 is caused to engage the con-
tact bar 31%, a circuit will be closed to the
magnet which will be supplied with current
of a greater electromotive force and the
magnet will be energized to operate with
greater strength and cause the production
of a louder tone. Whenever, therefore, any
of the key operating magnets are energized
through the operation of the controlling de-
vices of the series B3 the tones produced by
the operation of the magnets will be louder
than those produced when the magnets are
energized through the operation of the con-
trolling devices of the series A. A main
switch 189 is inserted in the wire » for put-
ting the instrument into or out of operation.

The contact terminals 41 are formed by
rods carried by a movable bar 200 and insu-
lated from each other, as by making the bar
200 of suitable insulating material. The
resistance coils 40 are also insulated from
each other, and the connection between the
contact fingers 32* and 32" and the rocking
fingers 37 is such as to avoid. electrical con-
nection between the contact fingers and the
rocking fingers, as by having the ends of the
contact fingers inserted in suitable socket
pieces 39 of insulating material carried by
the rocking fingers. The bar 200 is made
movable for the purpose of moving the ends
of the contact terminals or reds 41 over the
resistance coils 40 so as to simultaneously
change the resistance of all the branch cir-
cuits leading to the operating magnets, thus
providing means for changing or adjusting
the effective operating strength of such mag-
nets to which circuits may be completed by en-
gagement of their corresponding contact fin-
gers with the contact bars 81 and 81». To
provide for the desired movement of the bar
200, it is shown as arranged to be moved by
a pair of rocking arms 201 extending from a
rock shaft 202 which is rocked through an
arm 203 by a longitudinally movable operat-
ing rod 204. For automatically shifting the
bar 201 for controlling the resistance in the

‘circuits to the key operating magnets, a plu-

rality of resistance or expression controlling
magnets are provided, the circuits to which
are controlled by the music sheet. Asshown,
three such magnets, F, FM and P, are pro-
vided for causing the bar 200 and the con-
tact terminals or rods 41 to be moved to the
position of minimum resistance, medium re-
sistance and maximum resistance, respec-
tively. These magnets are shown as of the
two-pole form with rotary armatures similar
to the key operating magnets, their arma-
tures being connected with the operating rod
204, and the connections between their arma-
tures and the rod 204 being such that when
the magnet F is energized the movement of
its armature will cause the bar 200 and con-
tact rods 41 to be shifted to the position
shown in which the resistance coils 40 are
practically or entirely cut out of the key
operating circuits, and when the magnet TM
1s energized, the other magnets being dead,
the movement of its armature will cause the
bar 200 and contact rods 41 to be shifted to
an intermediate position, and when the mag-
net P is energized, the magnets F and FM
being dead, the movement of its armature
will cause the bar 200 and contact rods 41 to
be shifted to the position in which all or
practically all of each resistance coil will be
mserted in its corresponding circuit. The
circuits to these magnets F, FM and P are
controlled by three contact fingers 82¢, which
in turn are controlled by suitably positioned
perforations in the music sheet 30, and are
adapted to engage a contact bar which may
be an extension of the contact bar 314, as
shown. These magnets are connected with
the negative pole of the battery throngh the
return wire b, and each of them is connected
by a wire ¢ with one of the contact fingers
32¢ through one of the contact rods or termi-
nals 41, so that when the contact finger 32°
corresponding to either of these magnets
contacts with the contact bar circuit to the
magnet will be closed and the resistance de-
vice shifted accordingly. ~As there is no
necessity of providing a variable resistance
in these circuits, no resistance coils are pro-
vided between the contact rods 41 with
which the wires ¢ connect and their corre-
sponding contact fingers 32, the ends of the
rods, which for uniformity are carried by the
bar 200, making sliding contact with suitable
contact blocks 40" occupying the same posi-
tion with relation to these contact rods and
the corresponding contact fingers as the re-
sistance coils 40 occupy with relation to the
contact rods and contact fingers connected
in the circuits to the key operating magnets.

The apparatus as above described and as
shown in I'ig. 1 of the drawings differs from
that of said Patent No. 753,809 principally in
having two series of circuit controlling da-
vices for the key operating magnets, and cir-
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cuif connecticns hetween the key operating
magnets and the controlling devices where-
by each magnet may be energized by the op-
eration of a controlling device in each series,
and the circuit connections through one se-
ries of controlling devices being such that
the magneto-motive force of the magnets
when energized by the operation of such
controlling devices will be greater than when
energized by the operation of the controi-
ling devices of the other series. It also
differs from the apparatus of said Patent
No. 753,809 in the arrangement of the re-
sistance varying means for the key operating
circuits so that the resistance coils are sta-
tionary and the contact rods or termiunals
are moved relatively thereto, instead of hav-
ing the resistance coils moved as in said
Patent IMo. 758,809, the present apparatus in
this respect resembling that of my pending
application No. 869,520, It will be under-
steod that an actual appavatus would be
provided with pedal operating magnets and
controlling devices and connections therefor,
with an automatic circuit beraling device
and means for controlling the position of the
bridge 34, and with suitable winding and
rewinding mechanism for the music sheet in-
cluding a suitable motor for driving the
same, as in said Patent No. 753,809,

Tig. 2 shows a portion of a perforated
music sheet for use in an apparatus such as
is shown in Fig. 1. The music sheet of
which a portion is represented in this figure
may be considered as divided into two main
longitudinal zones, the one A’ comprising
the portion of the sheet between the left
hand edge of the sheet and the dotted line g
and the other B’ comprising the portion «
the sheet between the dotted line ¢ and the
dotted line A. In the porticn of the sheei
forming the zone A7 are cut the perfora-
tions for controlling the operation of the
controlling devices of the series A of the
transmitting or controlling apparatus shown
in Fig. 1, these perforations being arranged
transversely of the sheet according to the
tones to be sounded through the operation
of the contrelling devices of the series A of
the transmitting or controlling mechanism,
and the relative positions of perforations
for causing the production of particular
tones corresponding to the relative posi-
tions of the corresponding controlling de-
vices of the series A. In the portion of the
sheet forming the zone B’ ave cub the per-
forations for controlling the operation of
the controlling devices of the series B of the
centrolling or transmitting mechanism, these
perforations being arranged transversely of
the sheet according to the tones to be sound-
ed through the operation of the controlling
devices of the series B and the relative ar-
rangement of the perforations for causing
the production of particular tones corre-
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‘sponding to the relative arrangement of ths

corresponding controlling devices of the se-
ries B. Tones produced through the in-
strumentality of the perforations in the zone
B’ of the music sheet will, therefore, be ac-
cented or will be louder than the tones pro-
duced through the instrumentality of the
perforations formed in the zone A’ of the
music sheet. In the particular example
shown in Fig. 2, the perforations in the zone
B’ are those corresponding to and causing
the production of the tones forming the
theme. or air of the composition, such tones
being the same tones as are represented by
the accented notes in the music as written at
the bottom of the sheet according to the
usual system of musical notation, and the
perforations in the zone A’ are those corre-
sponding to the accompaniment or remain-
ing portion of the composition, such tones
being represented by the unaccented notes in
the music as written at the bottom of the
sheet. The portion of the sheet between the
dotted line A and the right hand edge of the
sheet in the example shown forms an addi-
tional zone O’ giving space for perforations
corresponding to the extra controlling de-
vices of the transmitting or controlling ap-
paratus to the right of the series B and in-
cluding the contact fingers 32¢ for the ve-
sistance controlling magnets ¥, i and P
and other expression controlling devices,
snch as pedal eontrolling devices, etc., with
which the transmitting or controlling appa-
ratus will be provided.

While the controlling devices of the two
series A and B of the controlling or trans-
mitting mechanism are preferably arranged
as shown in Fig. 1 in order corresponding to
the series of keys of the piano, it will be un-
derstood that this arrangement of the con-
trolling devices of the two series may be
varied as desired, and the relative positions
of the perforations in the two zones A’ and
B’ of the music sheet will be correspond-
ingly varied. It will be understood also
that the invention so far as it relates fo the
automatic playing apparatus, is not to be
limited in its broader aspect to the particu-
lar style of apparatus shown, and that se far
as the invention relates to the music sheet,
it 1s not to be limited to a music sheet in-
tended for use with any particular style or
class of sheet controlled automatic playing
apparatus.

What is claimed is:

1. In a sheet-controlled automatic playing
apparatus for musical instruments, the com-
bination of a series of operating devices for
operating the tone-producing devices of the
musical Instrament, a series of controlling
devices positioned to be controlled by per-
forations in one longitudinal zone of the
music-sheet for controlling the operation of
said operating devices to cause the produc-
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tion of tones of normal loudness, and a sec-
ond series of controlling devices positioned
to be controlled by perforations in another
longitudinal zone of the music sheet for con-
trolling the operation of said operating de-
vices for producing tones louder than those
produced through the operation of the con-
trolling devices of the first series and auto-
matically operated movable devices to simul-
taneously vary the operation of both series
of controlling devices.

2. In a sheet controlled automatic playing
apparatus for musical instruments, the com-
bination of a series of operating magnets for
operating the tone-producing devices of the
musical instrument, a series of controlling
devices positioned to be controlled by per-
forations in one longitudinal zone of the
music sheet to cause said operating magnets
to be energized, and a second series of con-
trolling devices positioned to be controlled
by perforations in another longitudinal zone
of the music sheet to cause said operating
magnets to be energized, a source of electri-
cal energy, connections therefrom to said
series of controlling devices whereby the
magneto-motive force of the operating mag-
nets when energized through the operation
of the controlling devices of the second se-
ries is greater than when energized through
the operation of the controlling devices of
the first series.

3. In a sheet controlled automatic playing
apparatus for musical instruments, the com-
bination of a series of operating magnets for
operating the tone-producing devices of the
musical instrument, a series of circuits for
energizing sald operating magnets, a series
of controlling devices positioned to codper-
ate with perforations in one longitudinal
zone of the music sheet to close said circuits,
a second series of circuits for energizing said
magnets, a second series of controlling de-
vices positioned to codperate with perfora-
tions in anocther longitudinal zone of the
music sheet to close the circuits of said sec-
ond. series, and means for supplying to the
circuits of the second series current of
greater strength than is supplied to the cir-
cuits of the first series.

4. In a sheet controlled automatic playing
apparatus for musical instruments, the com-
bination of a series of operating magnets for
operating the tone producing devices of the
musical instrument, a series of circuits for
energizing said operating magnets, n series
of controlling devices for codperating with
the music sheet to close said circuits, a sec-
ond series of circuits for emergizing said
operating magnets, a second series of con-
trolling devices for coOperating with the
music sheet to close the circuits of said sec-
ond series, means for supplying to the cir-
cuits of the second series current of greater
strength than is supplied to the circuits of

the first series, a resistance device in each
of said circuits, and means for varying the
resistance of said resistance-devices simul-
taneously.

5. In a sheet-controlled automatic play-
ing apparatus for musical instruments, the
combination of a series of operaling mag-
nets, a series of circuits for energizing said
magnets, a circuit-closer in each of said cir-
cuits adapted to be controlled by the nusic
sheet, a contact member adapted to be en-
gaged by said circuit closers, a second series
of circuits for energizing said magnets, a
circuit closer in each of the circuits of said
second series adapted to be controlled oy
the music sheet, a second contact member
adapted to be engaged by the circuit-closers

of said second series of circuits, and means |

to supply the circuits of the second series
with current of greater strength than is sup-
plied to the circuits of the first series
whereby one serics of circuits will supply a
current of higher voltaga than the cther.

6. In an automatic playing apparatus, the
combination with the operating magnets, of
two groups of circuit controlling devices for
said magnets, a source of electrical energy, a
common return connection from the operat-
g magnets to the source of electrical energy,
a common connection from each of the
groups of circuit controiling devices to dif-
ferent potential points of the source of elec-
trical energy to supply currents of different
veoltnges to the operating magnets, the two
groups of controlling devices being connect-
ed in parallel to the operating magnets, a
perforated music sheet, the perforations of
which are arranged in longitudinal zones
corresponding with the groups of controlling
devices, whereby said music sheet serves to
vary the voltage of the current transmitted
to the operating magnets, substantially as
described.

7. An automatic playing apparatus for
musical instruments comprising, in com-
bination, operating magnets to operate the
sound-producing devices of the instrument,
two series of circuit controlling devices for
said magnets, a source of electrical energy,
a common return connection from said mag-
nets to the source of electrical energy, a
connection from each of the series of con-
trolling devices to different potential points
of the source of electrical energy, the con-
nections from the controlling devices to the
operating magnets being connected in paral-
lel, a perforated music sheet, the perfora-
tions of which are located in zones corre-
sponding with the arrangement of said
series of centrolling devices to vary the
voltage of the currents to the operating
magnets, a resistance in each connection
from the two series of controlling devices to
each operating magnet, resistance magnets,
armatures therefor, connections to the arma-

70

75

80

85

90

95

100

105

1190

1135

120

125

130




[

10

@

tures to vary the resistance in each of the said

connections to the operating magnets, con-
nections from the source of energy to said
resistance controlling magnets, said music
sheet having a third zone of perforations to
control the operation of the resistance con-
trolling magnets, whereby the current sup-
plied to the operating magnets may be
simultaneously varied, as described.

8. In a sheet controlled automatic playing
apparatus for musical instruments, the com-
bination of a series of operating magnets, a
series of circuits for, energizing said mag-
nets, a circuit-closer in each of said circuits,
a series of contrelling devices adapted to
cobperate with perforations in one longitu-
dinal zone of the music sheet to control the

_operation of said cireuit closers, a second

series of circuits for energizing said mag-
nets, a circuit-closer one in each of the cir-
cuits of said second series of circuits, and
a second series of controlling devices adapt-
ed to cobperate with perforations in another
longitudinal zone of the music sheet to con-

1,106,819

trol the operation of the said last mentioned
circuit closers, means for supplying to the
circuits of the second series current of
greater strength than is supplied to the cir-
cuits of the first series, a perforated music
sheet having its note perforations divided
into two sets located in different longitu-
dinal zones of the sheet, the perforations of
one set being positioned to codperate with
the second series of controlling devices for
causing the producticn of accented tones,
and the perforations of the other set being
positioned to cobperate with the first series
of controlling devices, and means for sup-
porting the music sheet as it is fed past the
controlling device.

In testimony whereof, I have hereunto set
my hand, in the presence of two subscribing
witnesses.

JOHN F. KELLY.
Witnesses:
Erurzaswra . Farpoio,
Gzeorer P. Ruzs.

Copies of this patent may be obtained for five cents each, by addressing the ‘Commissioner of Patents.
Washington,. D. C.”
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