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"ELECTRICALLY-OPERATED PIANO-PLAYER.
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Application filed September 18, 1912,

To all whom it may concern:

Be it known that I, Warrer C. Reep, a
citizen of the United Statés, residing at Dal-
ton, in the county of Berkshire and State
of Massachusetts, have invented new and
useful Improvements in Electrically-Oper-
ated Pianc-Players, of Whl(}h the following
ig a specification.

In electrically- opera‘ted.pmno players as
heretofore constructed it has been customary
to provide the playing magnet circuits with
a corresponding number of resistances each
included in one of the circuits only, and to
employ means for varying these resistances
collectively in such manner-as to give the
electric current a suitable strength For pro-
ducing the desired loudness of the notes
played by the apparatus. My present in-
vention, which relates to playing apparatus
of this general character, is particularly in-
tended to simplify such apparatus by mak-
ing it unnecessary to provide each playing-
magnet-circuit with its own special resist-
ance in order to secure the desired tone regu-
lation, and thereby to lessen not only the
cost of manufacture of the apparatus but
also its liability to get out of order. To this
end I include in some portion of the energiz-
ing circuit which is common to any desired
number or group of the playing magnets a
resistance which is automatically v :1ried, ac-
cording to the number of notes struck at
the same time, in stch manner that the
strength of the current sent through each
of these magnets is kept: substantially con-
stant, whatever .the number of notes struck
at the same time may be, and means are pro-
vided for independently varying this re-
sistance, either manually or through the

agency of the music sheet, or in both ways,
and thereby regulating as desived the loud-
ness of the various notes struck from time to
time. Preferably the playing magnets are
divided into two groups corresponding re-
spectively to the base and treble notes of
the key-board, and each group is previded
with the variable resistance arrangement
above referred to, which is included in the
common return circuit for the magnets of
that. group, and in connection with any
such group provision may be made, if de-
sired, for differentiating selected notes as
to 1oudness, as will’ present ly appear.

The accompanying drawings illustrating

Specification of Letters Patent.

Patented Sept. 7, 1915.
Serial No. 721,010.

my invention are diagrammatic in character,
since the construction of the various parts
employed will be 1ead11y understood with-
out specific illustration of the details.

In these drawings: Figure 1 is a diagram
showing one axmnoemmt of the circuits and
resistances for an apparatus in which the
playing magnets are divided into two groups
as previously indicated ; Fig. 2 is a diagram
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showing another arrangement of the civ- -

cuits and resistances for an otherwise simi-
lar apparatus; and Fig. 8 shows in some-
what more detail an arrangement for secur-
ing general regulation of the loudness of the
tone produced.

The parts indicated in the drawings in-
clude a metallic contact bar 2, circuit-con-
trolling fingers 3 adapted to make contact
with the bar 2 independently of one another
when permitted to do so by the music sheet
which controls their operation, a playing
magnet 4 in series with each finger 3, a cis-
cuit wire 5 leading from the contact bar to
one terminal of a sunitable generator 6 and
including a starting and stopping switch 7
(Tig. 2), and a common return wire 8 lead-
ing trom the other terminal of the generator
6 to the playing magnets through connec-
tions hereinafter described. The contact
bar, circuit-controlling fingers and playing
magnets may be of any suitable construc-
tion, such as is shown for example in U. 8.
Letters Patent No. 753,809, granted March
1, 1904, on the application of Powers and
Jewell, to which Letters Patent reference
may be made for a full description of the
various parts and details of a complete ap-
paratus of the general character under con-
gideration. In the arrangements herein
shown the playing magnets 4 are divided
into two groups corresponding respectively
to the base and treble notes of the key-board,
two magnets of each group being repre-
sented, and all the magnets of each group
are provmed with a common return circuit
wire 9.

Fach group of playing magnets has asso-
ciated with it a variable resistance which
serves for regulating the loudness of the
notes struck by all the magnets in that
group, the resistance being so connected with
the common return wires 8 and 9 for the
corresponding group that it affects the
strength of the current sent through all the
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playing magnets in that group which are in
closed circuit at one time, and means are
provided for automatically varying this re-
sistance in such manner that if the circuits
through two or more of the playing magnets
are closed simultaneously (as when a chord
is struck,) the resistance is instantaneously
diminished to such an extent as to maintain
the current sent through each magnet at
substantially the same strength, whatever
the number of magnets in closed circuit may
be. This provides for the automatic main-
tenance of what may be called the normal
or intended loudness of the notes which are
played by the apparatus, and, in addition,
provision is made for varying this normal
loudness as desired, as is hereinafter ex-
plained. Inasmuch as the resistances and
resistance-varying means for the two groups
of playing magnets illustrated are identical
in construction and arrangement, the de-
seription of one set of parts will apply. as
well to the other.

In order to secure the automatic variation
of the resistance above referred to, I divide
the resistance into a suitable number of por-
tions and I employ a contact device operated
by an electromagnet and arranged to cut
more or less of the resistance portions into
or out of the circuit, and this may be done in
various ways. Omne arrangement for the
purpose is illustrated in Fig. 1, in which the
several portions of the resistance 10 and the
coil of the actuating magnet 11 are in series
with one another and with the common re-
turn wire 9, the various resistance portions
being independently connected to corre-
sponding insulated segments 12 forming col-
lectively a bar along which the contact finger
13 electrically connected to the common re-
turn wire 8 is adapted to slide.

The resistance 10 should have such ca-
pacity that it will safely carry the maximum
current liable to be sent through the com-
mon return circult in which it is included,
and should be given such length that when
it is all included in the cireuit it will trans-
mit just enough current to give the softest
tone required when the circuit is closed
through a single playing magnet only. The
contact finger 13 1s connected to the movable
member 14 of the actuating magnet 11,
which is preferably of the solenoid type, and
is operated in one direction by a spring 15,
being normally held in contact with that one
of the segments 12 which throws the entire
resistance into the circuit. When the actu-
ating magnet 11 is energized, however, its
plunger 14 is drawn into the coil against
the pressure of the spring 15, and the con-
tact finger 13 is thereby moved along the
segment- bar until enough of the resistance
10 has been cut out to maintain the current
at the desired strength, according to the
number of playing magnets in closed circuit
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at that time. In other words, the greater
the number of playing magnets thrown into
the circuit at one time, the stronger will be
the current sent through the actuating mag-
net 11, and therefore the position assumed
by the contact finger 13 will be governed by
the number of playing magnets in closed cir-
cuit and by the resistance opposed to its
movement by the spring 15, which is so
calibrated as to stop said contact finger at
the right point to cut out the proper amount
of resistance as above explained. The ef-
fect of this spring is preferably made ad-
justable by causing it to bear at one end on
an abutment 16 mounted on a threaded
rod 17.

The resistance 10 may be divided into any
suitable number of portions, but since not
more than ten notes are liable to be struck at
one time there would be no advantage, ex-
cept for the reasons hereinafter explained,in
dividing the resistance into more than five
or six portions in case it operates in connec-
tion with the base or treble playing magnets
only. Theoretically, the total resistance out-
side of the playing magnets should be in-
versely proportional to the number of such
magnets in closed circuit at the same time,
it a current of given strength in each play-
ing magnet is to be maintained, and hence
it 1s desirable to divide the resistance into
portions of unequal length and so arranged
that the contact finger 13 will cut out the re-
sistance faster during the first portion of its
movement than during later portions of its
movement, as indicated in Fig. 1. It is not
necessary, however, that the automatic vari-
ation of the resistance should be mathemati-
cally accurate, since approximate uniformity
of current strength is all that is necessary to
be maintained in order to produce satisfac-
tory tone effects.

Instead of connecting the portions of the
variable resistance in series with one another
they may be connected in parallelism with cne
ancther, such an arrangement being shown
in Fig. 2, in which the resistance 10" is
shown as divided into ten portions each
connected by a lead 18 to a corresponding
segment 12° of the segment bar and by
ancther lead 19 to a circuit wire 20 which 1s
in series with the coil ¢f the actuating mag-
net 11.  When this arrangement is employed
each of the resistance portions should have
such length as to transmit just enough cur-
rent to produce the softest tone required
when but one playing magnet is in closed
circuit, and the contact finger 13’ should
have the form of a shoe adapted to make
simultaneous contact with a suflicient num-
ber of the segments 12/, the effect of such
contact being to throw all the correspond-
ing resistance portions into parallel circuit
with one another and thus to reduce the
effect of the resistance in inverse proportion
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1,152,841 8

to the number of segments on which said
finger 18’ rests, since the resistance thus es-
tablished is in series with the common re-
turn circuit wires 8 and 9. Whether one
or the other of the resistance arrangements
above described is employed, the actuating
magnet 11 should be g0 wound as to have a
negligible resistance, and should be so con-
structed as to have as little inductance as
possible in order that it may build up and
act more quickly than the playing magnets
and thus vary the effect of the resistance
in time to transmit the desired strength
of current through said magnets, so as to
render the same effective for striking the
keys with the necessary force.

The features above deseribed, which suf-
fice for automatically maintaining the ener-
gizing current at what may be termed the
normal strength, regardless of the number
of playing magnets 1n closed circuit at one
time, have been explained on the assumption
that this normal current strength is such as
to produce the softest tones required, and in
order to adapt the arrangement for general
regulation of the loudness of the tones pro-
duced, various means may be employed.
Tor example, provision may be made for
shifting the position of the segment bar
longitudinally with respect to the contact
finger, independently of the automatic
movements of the latter, the effect of which
will be to cut in or out more or less of the
resistance and thereby ' vary the mnormal
strength of the current. This requires that
the resistance portions be sufficient in num-
ber to provide a range of movement for the
contact finger such as will enable the latter
to effect the automatic regulation of the re-
sistance in all positions of the segment bar,
and this is the principal reason for employ-
ing more than five or six resistance portions
in connéction with either the base or the
treble playing magnet group.

For the sake of clearness of illustration
no means for shifting the resistance as a
whole are shown in Figs. 1 and 2, but a
suitable arrangement for the purpose is
illustrated in Fig. 8, in which the segment
bar is assumed to be capable of sliding in
an endwise direction and is connected to a
bar 21 adapted to be moved longitudinally
by one or another of a group of electromag-
nets 22, the circuits through which are under
the control of the music sheet. An arrange-
ment of this character as employed for op-
erating a piano pedal is shown and de-
seribed in the Powers and Jewell patent
above referred to, so that the details of the
same need not be explained herein, as it will
be readily understood that by providing the
music sheet with special perforations each
codperating with a finger which controls
the circuit through one or another of the
magnets 22, automatic tone-regulation may

be secured by energizing any given one of
sald magnets and thereby shifting the seg-
ment bar accordingly. Said bar may also
be shifted manually, if desired, as by means
of a hand wheel 23, Fig. 3, carrying an arm
24 with a slot 25 therein which receives a pin
26 connected to the bar 21. By turning the
wheel 23 the segment bar may be ghifted in
either direction without regard to the elec-
tromagnets, which become effective to op-
erate said bar whenever the hand wheel 23
is left free to move. ,

As another way of varying the resistance
a portion of the same may be short-circuited
through a special circuit. For example, in
Fig. 1 is shown a short-circuiting arrange-
ment comprising eircuit wires 27 and 28
leading from different portions of the resist-
ance to a pair of metallic terminals 29, a
contact piece 30 normally held out of con-
tact with said terminals by a spring 31, and
an electromagnet 32 of the solenoid type,
the plunger of which carries the contact
piece 30 and serves to move it into contact
with the terminals 29 whenever said maguet
32 is energized. This magnet is included in
a circuit leading on one side to the common
return wire 8 and on the other side through
a circuit wire 33 to a special finger 84 under
the control of the music sheet, so that when-
ever the circuit through the magnet 32 is
closed at the finger 34, so much of the resist-
ance as is included between the cireuit wires
27 and 28 will be short-circuited through the
terminals 29, with the result that the cur-
rent strength and therefore the loudness of
the tones produced will be correspondingly
increased.

The resistance-varying arrangement just
described is not so well adapted as that
shown in Fig. 3 for effecting slight or grad-
ual variations in the loudness of the tones
produced, but it is useful for producing in-
stantaneous and considerable variations in
loudness and hence i1s well adapted for ac-
centing purposes 1f controlled by the music
sheet in the manner shown and described
in another application for Letters Patent
filed by me on the 26th day of May, 1910,
Serial No. 563,490, according to which each
perforation corresponding to a note to be
accented 1s cut slightly in the rear of the
perforations corresponding to any simulta-
necusly-sounding notes and is accompanied
by a supplemental perforation cut slightly
in advance and located in position to con-
trol a finger, such as 34, which closes the
circuit through a magnet, such as 82, by the
operation of which the desired variation in
the current strength is produced, this varia-
tion being caused by the relative location of
the perforations in the music sheet to affect
only the note or notes which it is desired to
accent. It will be readily understood that
at the time when partial short-circuiting of
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the resistance occurs the contact finger 13
will be located on some one of the segments
12 corresponding to those portions of the
resistance which are not short- circuited,
since otherwise the desired change in the
current strength would not necessarily re-
sult from the short-circuiting, and although
the resistance portions which can be short-
circuited are preferably connected to corre-
sponding segments of the segment bar, as
shown, so that they can be utilized for grad-
ual tone regulation as previously described,
this is not.at all essential, since said resist-
ance portions, so far as they are useful for
short-circuiting purposes, constitute in ef-
fect a resistance which is supplementary to
the portions subject to the operation of the
contact finger 13.

The short-circuiting arrangement above
described is such as to produce partial ac-
cent, that is, it cuts out a portion only of the
resistance, but it is evident that so-called
total accent may be secured by cutting out
the entire resistance, and means for doing
this are shown in Fig. 1, in which 35 and 36
indicate circuit wires connected respectively
to the common return wires 8 and 9 on oppo-
site sides of the resistance 10 and actuating
magnet 11, and extending to a pair of me-
tallic terminals 87 at which the normally-
open circuit may be closed by a contact piece
38 carried by the spring-supported movable

“member 39 of a solenoid or other electro-
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magnet 40, the latter being included in a
circuit which leads on one side to the com-
mon return wire 8 and on the other side
through a circuit wire 41 to a special fin-
ger 42 under the control of the music sheet.

In Fig. 2 a similar total accenting ar-
rangement is shown, and also an arrange-
ment for securing partial accent by short-
circuiting a portion of the resistance 10
In the arrangement for this purpose which
is illustrated in Fig. 2 a number of spring
contact fingers 43, each connected by a wire
44 to one of the leads 18, rest on an insulat-
ing bar 45 carried by the spring-supported
plunger 46 of a solenoid magnet 47 and are
ncrmally held in elevated position thereby,
in which position they are out of contact
with corresponding metallic terminals 48
connected by a wire 49 to the common re-
turn wire 8. The magnet 47 is connected

- by circuit wires 50 and 51 to the common
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return wire 8 and to a special finger 52 con-
trolled by the music sheet, and whenever the
circuit through the magnet 47 is closed
thereby the bar 45 is drawn downward un-
til the fingers 43 make contact with the ter-
minals 48 and thus short-cirenit the corre-
sponding resistance portions to which they
are connected. KExcept as previcusly de-
seribed, the parts illustrated in Fig. 2 are
constructed and arranged to operate like
those illustrated in Figs. 1 and 3.

1,152,841

From the foregoing description it will
be seen that by the provision of two vari-
able resistances (assuming that the playin%
magnets are divided into two groups) an
appropriate resistance-varying devices, the
same capacity for tone regulation is secured
as has heretofore required the employment
of a special resistance for each playing mag-
net, that is, 65 such resistances in a 65 note
player and 88 such resistances in an 88 note
player, so that by my improvements the
construction of apparatus of this character
is greatly simplified.

It is to be understood that the specific ar-
rangements herein described are merely
illustrative of preferred embodiments of
my improvements, and that many changes
therein and in various details thereof may
be made without departing from the inven-
tion, which is broadly characterized by the
employment of a resistance included in a
circuit which is common to a group of play-
ing magnets and is automatically varied in
such manner that the current sent through
each one of any given number of playing
magnets which are in closed circuit at one
time will be substantially maintained at a
predetermined strength, this predetermined
current strength being subject to variation
by independent means for producing ex-
pression effects in the composition played.

I claim as my invention:

1. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
Ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the several magnets
according to the notes to be played thereby,
a resistance included in the common por-
tion of the circuit, and means for automati-
cally varying said resistance to such an ex-
tent as to substantially maintain a predeter-
mined strength in the current sent through
each one of such magnets as are in closed
circuit at one time.

2. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the several mag-
nets according to the notes to be played
thereby, a resistance included in the common
portion of the circuit, means for automati-
cally varying said resistance to such an ex-
tent as to substantially maintain a prede-
termined - strength in the current sent
through each one of such magnets as are in
closed circuit at one time, and means for
varying the predetermined current strength.

3. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
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magnets of the series, means for closing
the branch circuits through the respective
magnets according to the notes to be played
thereby, a resistance included in the com-
mon portion of the circuit, and means for
varying said resistance comprising an elec-
tromagnet and circuit connections for sup-
plying the same with a current the strength
of which varies according to the number of
playing magnets in closed circuit at one
time.

4. An electrically- opemted piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a cireuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance included in the common.
portion of the circuit, means for automati-

cally varying said resistance according to the

number of playing magnets in closed circuit
at one time, and means for independently
varying said resistance to regulate the nor-
mal current strencrth transmitted through
the same.

5. An electumlly operated piano player
comprising a series of playing magnets ar-

ranged in parallel branches of a cirouit hav-
in'd a portion which is common to all the
m‘wnets of the series, means for closing the
branch circuits throucrh the respective mag-
nets according’ to the notes to be played
thereby, a resistance included in the common

portion of the circuit, means for automati-

cally varying said resistance according to the
number of playing magnets in closed circuit
at one time, and independent means for
short-circuiting a predetermined amount of
resistance.

6. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a cireuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance included in the common
portion of the circuit, means for automati-
cally varying said resistance according to
the number of playing magnets in closed
circuit at one time, independent means for
short-circuiting a portion of the resistance,
and means for short-circuiting the entire
resistance

. An_electrically-operated piano player
comprlsmg a series of playing magnets ar-
ranged in.parallel branches of a circuit hay-
ing a portion which is common to all the
mmgnets of the series, means for closing the
branch circuits through the respective mag-
nets. according to the notes to be phyed
thereby, a resistance included in the common
portion of the circuit, and means for vary-
1ng sald resistance comprising an electro-

S

magnet in series with the playing magnet
circuit and having less inductance than one
playing magnet.

8. An electrically-operated piano player
comprising a series of playing magnets ar-
-anged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch civeuits through the respective mag-
nets according to the notes to be plaved
thereby, a resistance divided into a number
of portions, a segment bar having its seg-
ments connected to said resistance portions
respectively, a contact finger arranged to
move along said bar, and means operative
with the closing of the cireuit through one
or more playing magnets for actuating the
contact finger, said contact finger and re-
sistance being included in the common por-
tion of the playing magnet circuit.

9. An - electrically-operated piano player
comprising a series of playing magnets ar-

ranged in parallel branches of a circuit hav-

ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance divided into a number
of portions, a segment bar having its seg
ments connected to said resistance povtlonc
respectively, a contact finger arranged to
move along said bar, means operative with
the closing of the circuit through one or
more plaving magnets for actuating the con-
tact finger,
ance being included in the common portion
of the playing magnet circuit, and means
for varying the relative position of the seg-
ment bar and contact finger independently
of the automatic operation of the latter.

10. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
Ing a portion which is common to all the
magnets of the series,
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance divided into a number
of portions, a segment bar having its seg-
ments connected to the resistance portions
respectively, a contact finger movable along
the segment bar, circuit connections for in-
cluding said contact finger and resistance
in the common portion of the playing mag-
net circuit, and means for operating the con-
tact finger comprising an electromagnet and
circuit connections for supplving the same
with a current the strength of which varies
according to the number of playing magnets
in closed circuit at one time.

11. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the

said contact finger and resist-

means for closing the.
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branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance divided into a number
of portions, a segment bar having its seg-
ments connected to the resistance portions
respectively, a contact finger movable along
the segment bar, circuit connections for in-
cluding said contact finger and resistance in
the common portion of the playing magnet
cireuit, means for operating the contact fin-
@er comprising an electromagnet. and circuit
connections for supplying the same with a
current the strength of which varies accord-
ing to the number of playing magnets in
closed circuit at one time, and independent
means for shifting the segment bar beneath
the contact finger.

12. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-

ing a portion which is common to all the

-magnets of the series, means for closing the

branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance connected at one end
to the common portion of the circuit and
divided into a number of portions, a seg-
ment bar having its segments connected to
the resistance portions respectively, a con-
tact finger movable along the segment bar,
cirenit connections for completing the com-
mon portion of the plaving magnet circuit
through eaid contact finger and resistance,
and means for operating said contact finger
comprising an electromagnet included in se-
ries with the resistance and a spring ar-
ranged to oppose the movement of the con-
tact finger when its actuating magnet is
energized.

13. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the mnotes to be played
thereby, a resistance connected at one end to
the common portion of the circuit and di-
vided into a number of portions, a segment
bar having its segments connected to the
resistance portions respectively, a contact
finger movable along the segment bar, cir-
cuit connections for completing the common
portion of the playing magnet -circuit
through said contact finger and resistance,
means for operating said contact finger com-
prising an electromagnet included in series
with the resistance and a spring arranged
to oppose the movement of the contact finger
when its actuating magnet is energized, and
means subjected to manual control and to
automatic control for shifting the segment
bar beneath the contact finger.

14. An electrically-operated piano player
comprising a series of playing magnets ar-

1,152,841

ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-

nets according to the notes to be played :

thereby, a resistance divided into a number
of portions, a segment bar having its seg-
ments connected to said resistance portions
respectively, a contact finger movable along
said bar, connections for including said con-
tact finger and resistance in the common
portion of the playing magnet circuit, means
for automatically operating said contact fin-
ger according to the number of playing
magnets in closed circuit at one time, inde-
pendent means for shifting the segment bar
beneath the contact finger, and means for
short-circuiting a predetermined amount of
resistance.

15. An electrically-operated piano-player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance included in the com-
mon portion of the circuit and divided into
a number of portions arranged in parallel
circuit with one another, and means for
automatically closing the circuit through a
sufficient number of said resistance portions
to substantially maintain a predetermined
strength in the current sent through each
one of such playing magnets as are in closed
circuit at one time.

16. An electrically-operated piano-player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the
magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance divided into a number
of portions arranged in parallel circuit and
connected at one end to a common portion
of the playing magnet circuit, a segment bar
having its segments connected to the other
ends of said resistance portions, respectively,
a contact finger movable along the segment
bar and connected to the common portion
of the playing magnet circuit, said finger
being in the form of a shoe adapted to make
simultaneous contact with a number of seg-
ments of the segment bar, and means for
operating the contact finger comprising an
electromagnet and circuit connections for
supplying the same with a current the
strength of which varies according to the
number of playing magnets in closed cir-
cuit at one time.

17. An electrically-operated piano player
comprising a series of playing magnets ar-
ranged in parallel branches of a circuit hav-
ing a portion which is common to all the

76

85

90

95

100

108

110

115

120

126

180




10

15

1,152,841

magnets of the series, means for closing the
branch circuits through the respective mag-
nets according to the notes to be played
thereby, a resistance divided into a number
of portions arranged in parallel circuit and
connected at one end to a common portion
of the playing magnet circuit, a segment bar
having its segments connected to the other
ends of said resistance portions, respec-
tively, a contact finger movable along the
segment bar and connected to the common
portion of the playing magnet circuit, said
finger being in the form of a shoe adapted
to make simultaneous contact with a num-
ber of segments of the segment bar, means

7

for operating the contact finger comprising
an electromagnet and circuit connections for
supplying the same with a current the
strength of ~which varies according to the
number of playing magnets in closed cir-
cuit at one time, and means independent of
the movements of the contact finger for
varying said resistance.

In testimony whereof, I have hereunto
subscribed my name this 13th day of Sep-

tember, 1912.
WALTER C. REED.
‘Witnesses:

Wirriam H. WarLTERS,
Gro. W. Ferry, Jr.

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