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"UNTTED STATES

JOSEPH D. CASE AND CLARK W. EVANS, OF PLAINFIELD, NEW JERSEY.

KEY-BOARD SELF-PLAYING ATTACHM ENT.

SPECIFICATION forming part of Letters Patent No. 430,065, dated June 10, 1890.
| - Appliﬁatiun filed September 10, 1886, Serial No, 213,244, (No Iﬁod_el.) | -

To all whonv it may concern:

Be it known that we, JOSEPH D. CASE and
CLARK W. EvaNs, citizens of the United
States, residing at Plainfield, in the county of
Union and State of New Jersey, have invented
certain new and useful Improvementsin Elec-
tro-Magnetic Actionsfor Musical Instruments;
and we do hereby declare the following to be
a full, clear, and exact deseription of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and

use the same. |
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Our invention has relation to automatic
piano-players operated by electricity and elec-
tro-magnetic instrumentalities. In this class
of players as heretofore arranged for opera-
tion the electro-magnets have been made to
operate an armature on the strings direct in
a vibratory manner, or upon the action of the
instrument, the same being attached thereto
by means of wires. '-

The objects of ourinvention are to 80 ar-
range the strikers or levers in connection with

‘an armature and electro-magnets that the

strikers or levers will operate directly upon
the key-board to give the strikers a down-
ward and an outward or drawing motion, as
is done by the fingers of a person playing the

piano, and to keep the electrical resistance

through the machine or action always con-

- stant or unchanging. |
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Our invention accordingly consists of the
combination of and arrangement, of parts, as
hereinafter described and claimed, having
reference particularly to playing hammers or
strikers actuated by electro-magnetsin a bat-
tery or other electric circuit and operating
directly upon the key-board of the piano or
other keyed instrument, the electro-magnets

for operating said strikers or hammers being

energized by closing and opening of the elec-
tric circuit by means of electric terminals
corresponding to the key-board facing each
other, the circuit being closed by a sheet of
paper or other material having metallic sur-
faces printed or affixed thereto, passing across
said electric terminals to hammers or strikers

having a downward and outward or drawing

motion, and to resistance-coils placed in par-
allel circuits or otherwise arranged for main-
taining a constant resistance for the electrical
circuits of the action or machine.

| Referring to the accompanying drawings,

Figure 1 is a side elevation of a piano-
forte key-board, showing two playing ham-
mers, electro-magnets, circuit-conn ections,

music-sheet, cireuit-terminals, switch appli-
ances, resistance-coils, and cireult-connec-

tions embodying our invention and indi-
cating the hammers or strikers in thelir nor-
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mal position. FIor the sake of clearness, cir-

euit-connections for only one of the hammer

electric appliances arve shown. Fig. 2 s a

front view of Fig. 1, and Fig. 3 is a perspec-
tive view of the music-sheet. .
A represents the piano or other key-board,
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and B the playing hammers or strikers, .
mounted upon a suitable frame C,to whichis

suitably secured the rollers D for the sheet

of music E, and for the frame T of the termi-

nals 2 2/ of a battery or other electric circuit

11. The playing hammers or strikers B, as
shown, are vertically arranged and pivoted,
jointed, or loosely connected near their upper
and lower ends to links or bars b, which In
turn are correspondingly aitached to a bar b7,
suitably secured to frame C, to permit said

hammers or strikers to have a free up and
down and outward movement to effect a

drawing action on the keys. Upon the side
b? of each hammer or striker B 1s secured an

armature 5%, acted upon by an electro-mag- .

net b suitably affixed to bar 0’, which is pref-
erably made of metal to connect the poles of
the electro-magnets 0.

The hammers B and their link-connections
b b, with the fixed sides 0, constitute the
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hammer-frames within which the electro-mag-

nets bt are located, being attached to the
fixed part of the frames, while the armatures
therefor are secured to the movable part of
the frames. This construction is therefore a
compactone,and brings the arm atures as close

to the electro-magnets as possible for impart-.

ing to the hammers a quick and powerful ac-
tion. IR |
 To the upper link b for each hammer I3 18

attached a metal or other conductor, rod, or

pin ¢, having a T or other head g’, which en-
oages with a flat metal spring bar or rod 7,
fixed at one end 7/, and has an opposite free

or bent end /2. The end /v* normally contacts

Q0

1CQ

with another metal spring-finger /%, Suit-

i

ably fixed to frame C, and below the bent
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tery-circuit.

end /¥ of spring N, but normally out of con- |

tact therewith, as shown in Fig. 1, is another
metal spring-finger 2i'. The spring-fingers /2
and /i” are terminals of the battery or electric
cireuit 1 1 and of a parallel or other circuit 3
5 for cutting out or shunting one from an-
other.

Circuits 1 1 each include a resistance-coil
H, of wire or other suitable material, corre-
sponding in resistance to that of the electro-
magnets 0* in each circuit 3 5. The circuit
1 11s normally closed through the resistance-
coils I, the current passing through the re-
sistance-coils Il and corresponding spring-
fingers of each series. -

The current does not pass through the elec-
tro-magnets 0, except when contact is made
at circuit-terminals 2 2’ on frame T¥, corre-
sponding to said electro-magnets, by metallic
or other suitable notes ¢ on music-sheet E,
bridging the space between said terminals 2 9/
as 1t 1s fed across the same.

The cireuit 3 3 for each striker or hammer
energizing the magnets 0! is arranged as fol-
lows: I'rom one of the terminals 2 on frame
Ifconnection is made with magnets 0%, thence
by way of pin ¢, spring-arm 7, and wire of
cireuit 1 to one side or pole of the battery, and
thence from the otherside or pole to the other
lerminal 2. EKach pair of electro-magnets
hasits individual eircuit-terminal on frame T,

When a pair of terminals 2 27 are bridged
or connected by a metallic strip on music-
sheet E, the magnets 0! in the cirenit of said
terminals are energized and draw the arma-
ture 0° down and toward the poles of magnets
b, which action depresses spring /v to break
contact with finger /* and make contact with
finger A, to switch the electric current from
spring /i’ to spring 7' and cutting out or
shunting the resistance-coil I from the bat-
Spring 2 follows spring 7b to
preserve contact at 22° until it contacts with
/%, thus insuring continuity of the current as
the resistance-coil is shunted or cut out of
the battery-circuit for con necting with coms-

bination for the next key of the plano or other

keyed instrument. VWhen the cirenit at ter-
minals 2 2’) connecting with the energized
magnets 4%, is broken, the magnets b* are de-
magnetized and the reaction of spring 7
breaks contact of 71 with 7%, and contact is
again made at point of 7% with 72 throwing
Into circuit again the resistance - coil II,
thereby equalizing the force of the electric
current throughout the instrument, as it is
obvious that the resistance in the ecirenit
would be otherwise constantly changing as
the magnets 0% operating the striking-ham-
mers on the key-board, were thrown into
and out of cireuit, in which ecase no control
of the expression would be practical. The
circuit through the instrument is as follows:
P represents the positive pole of a battery or
other electric generator, from which connec-
tion is made to each spring 7» and spring 7!,

as the latter is normally open or out of con- |
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tact with the end /* of spring /i, which is
normally in contact with spring 7% the cir-
cuit is normally, by way of spring-fingers 7
and /% to resistance-coil I, and from the lat-
ter to the other side or pole N of the bat-
tery or generator. Each terminal 2 is in eir-
cuit with pole N of the battery or generator,
and each terminal 2 is in cireuit with the
magnets 0%, and thence, by way of pin ¢ and
spring /i, which when in contact with spring
I completes the ecircuit for the magnets I
through part of circuit 1 to the other end or
pole P of the battery or generator. Each
striker or hammer has its separate operating
electro-magnets 0, resistance-coil H, and ter-
minals 2 2/ and ecircuit-connections with the
battery or generator, so that no matterwhich
hammer or striker is operated, or whether
one or more are operated at once, the resist-
ance-coll included in the ecircuit of each or
all of the hammers operated is eut out of the
circuit-connections to always maintain the
same resistance of the battery or generator
circuit for admitting of obtaining the ex-
pression in playing, as above set forth. These
circuit - connections are plainly shown in
IFig. 1.

The arrangement of the strikers or play-
ing-hammers B, operated by the electro-mag-
nets 0, give them a downward and at the
same time slightly sliding or drawing move-
ment upon the keys of the piano or other in-
strument corresponding to that of the fingers
of a performer.

It is obvious that the pedals can he oper-
ated in the same manner as the keys without
departing from our invention.

Having fully deseribed our invention,what
we claim, and desire to secure by Letters Pat-
ent, 18—

1. An automatic piano player or striker
acting directly upon the keys, composed of a
jointed frame and a fixed frame, an arma-
ture secured to the jointed frame, an electro-
magnet attached to the fixed frame,and are-
acting spring forsaid jointed frame, substan-
tlally as set forth.

2. The combination of a fixed frame V',
having an attached electro-magnet b4, a strilker
or hammer B, acting directly upon the keys
and having a jointed or link connection with
frame 0’, an armature 4° on hammer B, and
reaction-spring /i, and circuit-connections,
substantially as shown and described.

5. A player or striker B, having an actu-
ating electro-magnet and cireuit-connections
o 0, In combination with a shunt or separate
ciretit 11, including a resistance II, as and
for the purpose set forth.

+. The combination of striker B, having
electro magnet b, having open terminals 2 2’

reacting-spring /o, normally-open terminals /;°
/v, and cirvcuit-connections 11 3 3, substan-
tially as set forth.

5. An automatic piano-player having an
clectric circuit for operating the players or
hammers, a parallel or shunt circuit includ-
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ing suitable resistances, and switeh mechan- | cuits, shunt or parallel circuits including re-
ism for said circuits, substantially as set | sistances corresponding to the resistances in
forth. - | | the battery-circuit, and switch mechanism 13

6. In combination with a piano-player B, | for said circuits, substantially as and for the
¢ electro-magnets b, and circuit-connections in- | purpose set forth. S
cluding a battery or generator, a shunt-cir- |  Intestimony whereof we affix our signatures
cuit, switch mechanism, and resistance in | in presence of two witnesses. -
said shunt-circuit corresponding to the resist- a. N ~  JOSEPH D. CASE.
ance in the battery-circuit, substantially as - -  CLARK W. EVANNS.
1o and for the purpose set forth, | Witnesses: - R S
7. In an electrically-operated piano-player, C. N. CASE,
the combination of battery or generator cir-|  A. W.SCHENCK.
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