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United States Patent Office 3, 198,055 
Patiented Aug. 3, 1965 

3,93,055 
ANO HAVENG CH3&E) IPLAYING MEANS 

Lee L. Woza Gianten, Toaawaadia, N.Y., assignor to The 
See Srg Corporation, Chicago, EAE., a corporation of 
Delaware 

Griginal application Feb. 24, 1959, Ser. No. 794,992, now 
Patent No. 3,149,528, dated Sept. 22, 1964. Divided 
and this application Feb. 23, 1962, Ser. No. 76,240 

3 Cains. (C. 84-443) 
The present application is a division of my co-pending 

application, Serial No. 794,902, filed February 24, 1959, 
now Patent No. 3,149,528, granted September 22, 1964. 
The present invention relates to pianos, and especially 

to pianos having electric playing means associated there 
with whereby chords and runs can be played on the 
piano by the aid of electrically actuated members per 
manently built into the piano. 

Heretofore there have been some efforts made to pro 
vide electrically actuated means to provide or play chords 
in a piano, and examples of such patents are the dis 
closures found in U.S. Patent No. 2,250,522 and U.S. 
Patent No. 2,645,968. Yet other inventors have en 
deavored to provide mechanism in a piano to facilitate the 
playing of runs thereon, and one disclosure of such mech 
anism is that found in Klein Patent No. 1,665,593. While 
such Klein patent was granted in 1928, no commercial 
use of any real extent has been made of the teachings of 
Such patent insofar as I am aware. In all events, even 
though some work has been done heretofore in the field 
of electrically actuated pianos, it is believed that such 
prior structures and teachings have been objectionable 
inasmuch as they have involved the use of costly con 
trol circuits, or cumbersome and bulky members used 
in association with the piano to provide the electrical 
actuation of the keys on the piano, or they have been 
otherwise objectionable. Furthermore, it is believed that 
the field of development relating to the electrically actuat 
ing of keys in a piano has been relatively inactive and 
that the closet developments recently have related to elec 
trically powered and actuated organs. 

Other work has been performed recently to provide 
electric organs with chord playing attachments, but the 
application of electrical playing means to conventional 
pianos for improved and simplified action thereof has 
not been satisfactorily solved, insofar as I am aware. 
The general object of the present invention is to pro 

vide a novel and improved piano having electric playing 
means built thereinto whereby means are provided in the 
piano for electrically playing chords and for aiding in 
the porducing of runs on a piano in harmony with a 
played chord, all without interfering with the normal 
manual playing or functioning of a given piano. 
Another object of the invention is to provide a novel 

piano that is easy to play and that does not require the 
player to read the notes of the bass staff and usually 
played by the left hand of the player. 
Another object of the invention is to provide a piano 

which has electric key playing means therein and which 
is characterized by the relative simplicity of the controls 
and means present to play both chords and runs or 
arpeggios on the piano. 
Another object of the invention is to provide elec 

trically operated and/or actuated means on a piano that 
enable a person knowing some fundamentals of music to 
perform substantially as well or better than an accom 
plished musician can perform on a conventional piano. 
Yet a further object of the invention is to provide a 

novel and unique harp-like sound and note sequence from 
a piano by use of certain manually and electricity op 
erated means in association therewith. 
Another object of the invention is to sustain a chord 
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on the piano electrically to free both hands of a person 
playing the piano to permit two hand arpeggios on the 
piano. 
Another object of the invention is to provide a rela 

tively compact, inexpensive solenoid coil and Solenoid 
armature on a piano by use of standard piano parts hav 
ing a minimum of addition and/or change thereto. 
Another object of the invention is to provide an elec 

trically actuated piano having individually or jointly usa 
ble chord and run playing mechanism associated there 
with and where a minimum amount of wiring is pro 
vided for the electrically actuated means in the piano. 

Other objects of the invention are to provide an ac 
cordian-type mechanical chord playing keyboard in as 
sociation with solenoids at the keys of a piano for play 
ing the keys; to provide a single contact member that 
closes a power supply for the chord playing mechanism 
for actuation of each and every chord controlled by the 
mechanism by one chord closing contact; to provide a 
plurality of solenoids positioned below and spaced from 
certain keys of a piano and where such solenoids have 
long connector members extending from the armatures 
of the solenoids to points adjacent portions of the piano 
action for different keys of the piano whereby energiza 
tion of a given solenoid will result in the striking of a 
given key; to provide certain solenoid armatures and 
solenoid coils in immediate association with and below 
the piano keys on the piano keyboard with the solenoid 
coil being adjustable with relation to the solenoid arma 
ture for actuation of given keys when desired; to provide 
circuit controlling power supply switches directly under 
certain keys of a keyboard for energizing predetermined 
electrical circuit means when such keys are played either 
manually or by remotely positioned or other solenoid 
means provided therefor; to set up a longituidnally aligned 
series of contacts adjacent certain of the piano keys 
whereby such keys can be electrically played by closing 
the contacts in sequence with each other; to provide 
means to play runs in harmony with a given chord 
played either manually or electrically on a piano and with 
the aligned series of contacts being included in the means 
and with some contacts connecting to dead circuits where 
by only desired harmonics are produced in the run; to 
provide means in a piano to couple together several octaves 
whereby a note or chord played in a control octave has an 
equivalent note or chord automatically played in another 
octave, or octaves; to provide 12 leads extending longi 
tudinally of a piano keyboard for connecting to corre 
sponding keys in different octaves of a piano for ener 
gization thereof for run playing purposes; to use solenoids 
that are silent in action and wear proof for actuation of 
piano keys; to provide a means in the piano for holding 
a given chord energized over a period of time even though 
the keys thereof are manually released whereby both 
hands of the player playing the piano are available for 
strumming or closing the aligned contact means for pro 
ducing unusual chord, run and/or arpeggios effects on 
the piano; and to provide a convenient control for chang 
ing the ovlume of notes produced on the piano. 
The foregoing and other objects and advantages of the 

invention will be made more apparent as the specification 
proceeds. 

Reference now is particularly directed to the accom 
panying drawings wherein one currently preferred em 
bodiment of the principles of the present invention is 
shown, and wherein: 

F.G. 1 is a top plan of a piano of the invention; 
FiG. 2 is a front elevation of the piano of FIG. 1 

with a portion of the cover thereon removed; 
FIG. 3 is an enlarged fragmentary plan of a portion 

of a keyboard of the piano with a number of the keys in 
position but with other keys being removed; 
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FIG. 4 is a fragmentary plan similar to FIG. 3 but 
of a different portion of the piano in the run playing sec 
tion thereof; 

FiG. 5 is a fragmentary vertical section taken on 
line 5-5 of FIG. 3; 

F.G. 6 is a fragmentary vertical section taken on line 
6-6 of FiG. 4; 
FIG. 7 is a fragmentary vertical section through one 

of the solenoids and associated means in the chord play 
ing Section of the piano; 
FIG. 8 is an elevation, partially shown in vertical sec 

tion, of one chord playing button of the chord playing 
mechanism of the piano of FIG. 1, and with all other 
members therein omitted; 
FIG. 9 is an enlarged fragmentary vertical section 

taken on line 9-9 of F.G. 1 of the chord playing mech 
anism of the piano; 

F.G. 10 is a fragmentary vertical section taken on line 
10-10 or FIG. 1; 

FIG. 11 is a semi-schematic view of the chord play 
ing mechanism and controls of the invention; 

FIG. 12 is a wiring diagram of the electric control 
means in the piano of the invention; 

FIG. 13 is a vertical section taken on line i3-53 of 
FIG. 10; and 

F.G. 14 is a vertical section of the chord playing mech 
anism with only one bass key shown therein and other 
parts all omitted. 
When referring to corresponding members shown in 

the drawings and referred to in the specification, cor- 3 
responding numerals are used to facilitate comparison 
therebetween such equivalent members. 
When referring to a solenoid in the present applica 

tion, the Word is broadly used and normally means both 
the Solenoid coil and the solenoid armature or plunger 
operatively associated with the solenoid coil for produc 
ing some desired action. When individual portions of 
the Solenoid are meant, they will be specifically referred 
to as a Solenoid coil, or a solenoid plunger. Also, when 
referring to the playing of a piano key in this applica 
tion, Such playing is effected by depressing or striking 
the piano key and the word or term "playing is broadly 
used to cover the action of the depressing, striking, or 
otherwise causing a given piano key to be sounded. 
The present invention covers several combinations and 

Sub-combinations of means for use in combination with 
a piano for electrical actuation or playing thereof and 
One phase of the invention relates to the combination 
With a piano of a plurality of individual solenoids for 
each key of several octaves in the piano and with one 
octave being considered a control octave. Electric power 
Supply means are present in the combination, and means 
are provided for playing different chords on the piano in 
the control octave thereof and which means are con 
nected to the Solenoids and to the power supply means, 
circuit means are operatively associated with the keys 
in the control octave and connect to the power supply 
means to provide power to solenoids for keys in the 
other octaves which keys represent those in harmony with 
an actuated key or chord in the control octave, a plurality 
of power circuits individually connect to the solenoids 
for keys in the other octaves, and individual switches 
are present in the power circuit to close them and op 
erate only the keys in the said other octaves in harmony 
with a given chord even though any or all of said in 
dividual Switches may be closed. Another important 
phase of the present invention relates to the combina 
tion with a piano of means connected in parallel with the 
chord playing means and also connected to the sole 
noids and to the power supply means for retaining the 
keys of a played chord in the control octave depressed, 
and which last named means include a multi-contact 
unitary control switch for all of the solenoids in the con 
trol octave. 

Attention is particularly directed to the details of the 
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Structure shown in the drawings, and a piano embody 
ing the principles of the invention is illustrated as a whole 
by the numeral . The piano has a conventional piano 
franne 2 provided therefor and any conventional num 
ber of white keys 3 and black keys 4 may be provided 
in the piano t, with the conventional 83 key piano being 
illustrated. The white keys 3 and black keys 4 and as 
sociated members form note playing means in the piano. 
The piano E has certain means associated therewith for 
either electrically and/or mechanically playing or for 
facilitating the playing of the piano by the person per 
foming on the piano at any given times. Two general 
or broad types of controls are provided on the piano 
and they comprise a chord playing member 5 and a run 
or arpeggio playing unit or member 6. FIGS. 1 and 2 
of the drawings best bring out the fact that the chord 
playing member 5 and run playing unit 6 are attached 
to and protrude only a short distance forwardly from the 
upper front of the frame 2 of the piano S. 

Power supply 
To provide power to the piano to aid in the playing 

thereof, conventional leads 7 and 3, FEG. 12, connect 
to a standard 110 volt A.C. power supply, and a control 
SWitch. 9 is present in one of these leads for control of 
power Supply to the piano. It is desirable to use rela 
tively low voltages in the actuation of the piano E. and 
thus a transformer 8 is connected to the leads 7 and 
8 and reduced voltage power supply is then available 
through secondary leads and 2 of the transformer (9. 
Normally it is desirable to use direct current in actuation 
of various Solenoids used in the piano 1 of the invention 
and thus I have provided a conventional rectifier, such as 
a Selenium plate rectifier 3, that has the leads and 12 
connecting thereto. Alternating current may be used, 
especially if only more or less instantaneous actuation 
of the Solenoids is used in the piano. A plurality of out 
put leads 4 and 5 also extend from the transformer 
it with the voltage between the leads 2, 24 and 5 be 
ing variable so that individual switches 6, 17 and E8, 
respectively, provided in these leads can be closed to 
Supply Voltage at a desired value to the rectifier A3. A 
pulsating D.C. power supply is thereby furnished from 
the rectifier 13 by an output lead 9 extending there 
from. The variable voltage so produced controls the 
force of actuation exerted by a solenoid 44 on the cor 
IeSponding piano action means, such as on the whip 
49 shown in FIG. 7. 

Chord control member 
In practice of this invention, a substantially conven 

tional chord control member or mechanism 5 is pro 
vided and the mechanism used is similar to those of ac 
cordians, for example, and by which a mechanical but 
ton Or control can close power circuits to predetermined 
keys of a selected control octave on the piano to play 
or Sound such selected keys as are in harmony with each 
other. The control octave usually ends on the key B 
next to middle C of the piano. One conventional type of 
control and chord playing unit or means such as could 
be used in the piano of the invention, is shown in U.S. 
Patent No. 2,084,266. The chord control member 5 also 
preferably has buttons therein for playing any desired 
bass notes, or chords in octaves lower than the control 
Octave. 
Some details of portions of this accordian-like chord 

control mechanism are best shown in FIGS. 8, 9 and 11, 
and the remainder thereof is of conventional construc. 
tion. A plurality of individual control buttons 2 are 
present and are received in and partially positioned by 
apertures provided in a cover, or plate 25 that aid in 
retaining the buttons 20 in desired positions for vertical 
movement only thereof. Each of these buttons 20 has 
a vertically downwardly extending control shaft 22 ex 
tending therefrom slidably engaging a lower portion of 
the cover 21 and with a plurality of control fingers 23, 
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34, 25, 26 and 27 extending from such shaft 22. These 
control fingers, in turn, are adapted to engage with arms 
28, 29, 30, 3 and 32, respectively, as shown in FIG. 8. 
Actual control of the keys in a control octave on the 
piano 1 is effected by means of 12 bars 33 extending 
parallel to each other and journalled in one portion of 
the chord playing member 5. Each of these bars or rods 
33 represents one musical note of the 12 musical notes 
forming the complete control octave on the piano E. Each 
of such bars 33 has a plurality of arms like the arms 23 
through 32, referred to hereinbefore, extending there 
from. These arms 28 through 32 individually engage 
different control fingers on shafts, like the shaft 22, ex 
tending downwardly from each of the buttons 28. Hence, 
for each chord, represented by one of the buttons 29, a 
suitable arm or arms, like the arms 28 through 32, is se 
cured to each one of the bars 33 representing a note to be 
played and extending therefrom and engageable with fin 
gers on a shaft 22 for moving the bar 33 to which it is 
secured through a slight arc upon pushing down any 
one of the buttons 2 to play such key or keys as here 
inafter described. 
At longitudinally spaced portions of each of the bars 

33, a control bar 34, 34a, 34b etc., see FG. 9, is secured 
thereto and extends therefrom substantially normal to the 
longitudinal axis of the bar 33. Each of these control 
bars 34, 34a etc. engages a vertically extending, recipro 
cal rod 35, 35a, 35b, respectively, which is slidably po 
sitioned in bores at spaced but aligned portions of a 
support block 36. The support block 36 is suitably oper 
atively secured to the piano frame 2. The plurality of 
control bars 34, 34a, 34b etc. are provided for controiling 
or actuating individual keys in the control octave repre 
sented by the individual bars 33. F.G. 9 also shows a 
pair of resilient contact arms 37 and 38, which normally 
are in spaced relationship to each other at the contacts 
39 provided on the free ends thereof, that form a switch 
37a positioned below the support block 36 with one pair 
of such contact arms 37 and 38, or equivalent, being pro 
vided for each one of the 12 bars 33 for the notes or 4 
keys in the control octave. When these contact means 
39 of the switch 37a are closed by vertically downward 
movement of the rod 35, 35a etc., this closes a circuit 
through such normally open contact arms to supply elec 
tric power to or close an electric circuit to means such as 
solenoids, as described hereinafter, for actual operation 
or sounding of the particular key represented by such bar 
33 and associated control bar 34. The rods 35, 35a etc. 
are each individually supported on the upper contact arm 
37 therefor. 
the temporary depression of one of the buttons 26 so that 
a desired chord or key can be struck or played on the 
piano. Upon release of the particular control button 26, 
the resiliency in the contact arm 37 pulls it up and raises 
the rods and associated control bars 34 to in turn raise 
or move the bar 33 connected thereto through a slight 
arc and position the button 28 previously depressed back 
to its normal raised, or elevated position. 

It is a novel feature of the present invention that in the 
normal positioning of the control finger 27 in relation 
to the arm 32, or equivalents in the chord playing them 
ber 5, which is at the lowest portion of the support shaft 
22 on each of the buttons 20, such control finger 27 
engages the arm 32 at the last portion of downward 
movement of the control button 2'. Each of such arms 
32 is secured to a special control bar 40 which is the 
last one of the bars to be moved through a sight arc by 
movement of the one button 26 downwardly. The con 
trol bar 40 is parallel to the 12 bars 33 and is journailed 
immediately therebelow. Such control bar 46 controls a 
unitary power control Switch 43 provided in a power 
supply lead 42 that extends from the output lead 9 of 
the rectifier 3 to connect it to the chord playing mem 
ber 5. Hence, closing this switch 45, which includes con 
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All of the foregoing action is secured by 
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and 38, provides power to an internal lead 43 in the 
chord playing member so that as the individual switches 
37a, or equivalent, in the chord playing member or unit 
are closed, power can be transmitted through the chord 
playing member to the solenoid means for the control 
octave keys, as described hereinafter. It should be un 
derstood that the closing of the switch 45 at the last 
portion of movement of a control button 20 prevents any 
arcing at other contact means in the chord playing appa 
ratus and localizes any and ail contact arcing or flashing 
action in the chord playing member 5. 

Furthermore, the use of the one end, or common con 
tact for supplying power to all of the circuits for indi 
vidual keys in the control octave to be played in any 
given chord after the individual key circuits have been 
closed insures the simultaneous striking of such chord 
notes as a unit for most pleasant and best musical playing 
of the piano 1. 

Chord playing member-Electrical striking action 
individual Scienoids for actuation of the 12 keys in at 

least the control octave of the piano 1 are provided in 
asSociation with each of Such keys, and it will be realized 
that any desired nuinber of keys can be controlled by the 
chord playing member. 
As previously indicated, a solenoid 44 indicated in 

FiGS. 2 and 7, is provided for each of these keys in the 
control octave or bass notes of the piano controlled by 
the chord playing member. These solenoids 44 are po 
sitioned in a plurality of vertically aligned, parallel, hori 
Zontal rows on frame means 45 suitably secured to, or 
forming a part of the frame 2 on the piano 1. Each of 
the Solenoids 445 has a pair of leads extending therefrom 
the connection to which will be described hereinafter in 
more detail. A solenoid armature 46 is provided in each 
of the solenoids and such solenoid armature 46 is slidably 
positioned in the solenoid coil for reciprocation therein. 
Soriae Suitable light weight connector arm or rod, such as 
an aluminum rod 47, is secured to the lower end of the 
armature 46 and with such connector, in general, being 
J-shape and extending around forwardly of the solenoid 
44 and the support frame 45 provided therefor up to a 
position adjacent a portion of the piano action means 
provided in the piano . Such piano action means are 
indicated by a link, or sticker 48 and a whip, or link 49 
that are pivotally connected to each other and are usually 
made from wood, as is conventional in piano construc 
tion. The connector arm 47 preferably carries a spring 
finger 59 thereon extending normally therefrom and a 
felt pad 5 is provided on the upper surface of such spring 
finger so that a cushioned impact is provideed on the 
links 43 and 49 when the solenoid 44 is energized to lift 
the connector 47 vertically to strike the link 49 by the 
felt pad 55 on the spring finger and cause the key con 
trolled thereby to be actuated or played. The spring 
finger 50 and felt pad 53 form a link striking head, or a 
note striking means in the piano. A support bar 52 is 
provided immediately adjacent the lower surface of each 
of the Spring fingers 56 and a suitable cushion or pad 53 
is carried by the support bar 52 to cushion the impact of 
the Spring finger when it and the connector arm 47 are 
pernitted to drop down onto the support 52 by de-ener 
gization of the solenoid 44. By vertically staggering the 
Solenoids 44, a Solenoid can be positioned immediately 
below a link 49 for the key to be controlled even though 
tihe Solenoids 44 are of relatively heavy duty, sizable con 
struction and can be safely energized for extended periods 
without overheating. The center line of the solenoid 44 
coincides with that of the link 43 and minimizes wear. 

Certain details showing the positioning of the white 
keys 3 and black keys 4 in the piano 1 in accordance with 
conventional piano building practice are shown in the 
drawings, such as in FIGS. 3 and 5. These figures indi 
cate how the keys are positioned on conventional means 
including center pivot pins 54 and end pivot pins 55 

tact arms (not shown) equivalent to the contact arms 37 75 which pivot pins 54 and guide pins 55 are adapted to 



3,198,055 
7 

seat in corresponding recesses or slots 56 and 57, re 
spectively, provided in each of the piano keys so that the 
keys are positioned for playing the associated conven 
tional piano action means (not shown) that engages a 
Screw 58 secured to each of the piano keys at the inner 
end thereof when the keys are individually depressed or 
played in the piano. 

Run playing mechanism 
The run playing mechanism or unit 6 in the piano 

of the invention is provided for actuating the keys to be 
played by electrical means whereas the actual control 
means in the form of individual switch means, as herein 
after described in detail, are manually played so that the 
actual playing of the present piano is a combination of 
manual and electrical actuations in nearly all instances. 
The piano action used in the piano is of a conven 

tional construction, one example of which is shown in 
U.S. Patent No. 2,073,463. 

In each of Several octaves on the piano individual 
Solenoid means are provided for actuation of such keys 
by use of individual manually closed switches associated 
with and connected in circuit with the solenoids for play 
ing or actuation of such keys, specifically to play keys 
that are in harmony with a chord played on the control 
octave of the piano i, all as hereinafter described in more 
detail. To this end, indivdual solenoids each including 
a solenoid coil 59 and an armature 60 are associated with 
each of these keys in the run octaves of the piano i and 
the armature 60 is directly secured to a key. Hence as 
the individual solenoid is energized, the armature 60, 
which extends downwardly from one of the keys 3 or 4 
on the piano 1 in the octaves with which the run playing 
mechanism is associated, is sharply pulled into the sole 
noid coil so that the key to which such armature 60 is 
secured is played. The actual wire in the solenoid coil 
59 is wound upon a substantially conventional insulation 
form or cylinder 65 received in a suitable recess 62 or 63 
provided in the frame 2 immediately below each of the 
keys. The recesses 62 are in the upper front portion of 
the frame 2 for receiving solenoid coils therein for en 
gaging the armatures 69 secured to the white keys of the 
piano, whereas the black keys have full recesses 63 pro 
vided therebelow spaced from the front portion of the 
frame 2 for receiving the solenoid coil 59 therein. 

It should be noted that the bores 64 in the cylinder 6 
are appreciably larger in diameter than the outer diam 
eter of the armature 60 so that slight arcuate movement 
of the armature 66 is permitted within the bore 64 be 
cause of the pivotal action of the key to which the sole 
noid armature 60 is secured, when played. It also should 
be noted, as a minor feature of the present invention, 
that the solenoid forms 6 are slightly adjustably posi 
tioned in the frame 2. Members, such as screws 65, 
loosely extend through apertures in but engage end por 
tions of the cylinder, or solenoid form 6 to permit slight 
adjustment of the position of the armature coil 59 and 
thus of the bore 64 therein to insure free movement of 
the solenoid armature to and from operative relationship 
with the solenoid coil. The armature 60 never contacts 
the cylinder 6 and thus provides quiet wear proof sole 
noid action which doesn't interfere with the piano play 
ing and sound in any manner. 
The cover 2 extending over the chord playing mem 

ber 5 of the piano normally extends the entire length of 
the piano and, at a portion of the piano having the run 
playing mechanism associated therewith, a plurality of 
individual control switches 66 are positioned in transverse 
alignment with each other. The switches 66 extend up 
through a suitable slot or opening provided in the cover 
25, with the actual electrical contact means for the nor 
mally open switch 66 being carried by a pair of resilient 
contact arms 67 and 68, best shown in FIG. 10. The 
contact arms 67 and 63 are of a resilient construction 
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3 
to the upper portion of each of these contact arms 67 
Serves to close the contact between the arms 67 and 68 
temporarily and actuate a solenoid connected to and con 
trolling playing of the key represented by each such in 
dividual switch 66. Suitable leads, described hereinafter 
in detail, extend from the contact arms 67 and 68 to 
Supply energization to a given solenoid coil 59 for the 
Solenoid of each key or keys for playing runs, arpeggios, 
or other piano playing actions dependent upon the ener 
gization of the proper Solenoids in the run playing oc 
taves of the piano. 

Electric Control Circuit 
in order to understand the exact correlation of the 

various features and mechanisms provided on the piano 
i, reference now is made to the details of the electric 
control circuit provided in the piano. Referring now 
to the individual circuit leads required to provide actuation 
for a chord in the general chord control unit, represented 
as 5 in FIG. 12, the contact arms 37 and 38 can be con 
sidered to be switches 37a which are individually con 
nected in the circuits for each key in the control octave. 
Thus individual leads 70, 7, 72 etc., F.G. 11, extend 
from this chord control unit 5a to the individual actua 
tion coils of the solenoids 44 previously described. The 
opposite sides of each of the coils of these solenoids 44 
are grounded as by a suitable connector 73 so that some 
of these solenoids 44 will be actuated whenever the power 
supply switch 4 is closed and some of the individual 
switches 37a previously being individually closed, as pre 
viously described, to play any one or more of the de 
sired keys in the control octave to sound a note, or usu 
ally a chord therein. 
A common power supply lead 74 also connects to the 

power lead 19 from the rectifier 13, and such lead 74 
connects to a plurality of individual switches 75, each 
one of which represents one key of the control octave. 
These switches 75, as shown in FIG. 5, each comprise a 
pair of normally spaced, resilient contact arms 76 and 
77 positioned immediately below each of the keys of the 
piano 1. The switches 75 are so positioned and arranged 
as to be individually closed by playing or depressing the 
individual keys in the control octave. A pair of leads 
78 and 79; 78a, 79a etc. connect to each one of the 
switches 75 and the different sets of leads 78, 79; 78a, 
79a; 78b, 79b, etc. forming part of a power circuit for 
the musical notes indicated at C, C, D etc. in the control 
octave in FIG. 12. It should be noted that the switches 
75 can be associated with desired parts of a piano ac 
tion control for a key to be closed by actuation or playing 
of such key. The lead 79 in the circuit of the key C 
below middle C has a connector lead 88 electrically con 
nected thereto and extending longitudinally of the piano 
to supply power to leads 81, 82, 83 and 84 in the ener 
gization circuits of corresponding notes, C, in the run oc 
taves to have power supplied to the individual control 
circuits provided therefor whenever the key C in the con 
trol octave is played. Power flows to such leads 8. 
through 84 through the switch 75 and other circuit means 
referred to hereinbefore. Corresponding leads to those 
referred to hereinbefore connect the circuits for the C: 
keys, D keys, etc. to the equivalent notes in the run oc 
tave control circuits and with such corresponding leads 
being indicated by the numerals 80a, 80b, 81a, 81b etc. 
Further tracing the circuit of the lead 31, for example, it 
flows through one of the enabling switches 65 and through 
the solenoid coil 59 connected thereto to a ground lead 
85 common to the individual circuits for each of the 
keys in the run playing octaves of the piano. It should 
be noted that closing any of the individual switches 66 
provided in the piano where energization circuits there 
for have not been provided through closing the equiva 
lent enabling switch 75 provided in the circuit of the 
key in the control octave corresponding to such other 

so that pushing down on an insulation button 69 secured 75 key will not produce any action in the run playing key by 
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closing the switch 66 therefor. FIG. 6 shows that the 
12 common leads 30 through 36k are carried in a recess 
provided in the top of the frame 2 below the keys So 
that a minimum of wires are used and such wires are 
neatly positioned in a conventional piano frame. 
From the foregoing, it will be seen that the person 

playing the piano can produce a run or arpeggios on the 
piano in harmony with a given chord played in the con 
trol octave by manually running his hand or fingers over 
all of the aligned switches 66 to depress them and tem 
porarily close the energization circuits for keys in these 
various run playing octaves corresponding to the keys in 
the chord being played in the control octave. 

Sustaining hold means 
Yet a further feature of the piano is that a very 

unusual and striking playing effect can be provided on 
the piano by means of a certain apparatus for Sustaining 
or holding a chord in the control octave of the piano 
while also retaining keys in harmony therewith in the 
other octaves of the piano energized for some time. By 
such apparatus, the person playing the piano can have 
both hands free for a strumming action on the Series of 
contacts, or switches 66 to provide a sounding of several 
harmonics of a given chord at the same time to produce 
a harp-like effect in the playing of the piano and the 
tones produced therefrom. 
The sustaining feature of the piano 1 includes a multi 

contact control, gang, sostenuto or Sustaining Switch 86. 
Such control switch 86 has a common plunger or shaft 
87 therein with 12 longitudinally spaced contacts 88 being 
secured thereto and insulated therefrom. These con 
tacts 88 are positioned to engage conventional terminal 
means, or contacts so as to close circuits between the vari 
ous leads 79, 79a, 79b etc. which connect to the Sustain 
ing switch 85, and corresponding leads 179, 179a, 179b 
etc. in the individual power circuits of the keys in the 
control octave extending from the sustaining switch 86. 
Thus by opening, or closing the sustaining Switch 86, 12 
individual circuits are established through such control 
switch, or else all of such circuits are opened dependent 
upon whether or not a sustaining action is desired for 
a chord being played in the control octave. These leads 
179, 179a etc. extend from the multi-contact unitary sus 
taining switch 86 to connect to the solenoid coils 44 of 
the various individual solenoids. 

In action, initially a chord is played in the control 
octave by either actuating of one of the control buttons 
20, or else the keys in the control octave are manually 
depressed or played so that the switches 75 correspond 
ing to the keys, of such played chord, are closed. This 
in turn supplies power to the leads extending to one side 
of the contacts 88 in the sustaining switch 86 so that 
if the contacts 83 are closed, power will then flow through 
such contact switch to the energization coils for the sole 
noids 44 to the ground lead 73 to retain the solenoids 
44 energized and hold any keys corresponding to the 
energized solenoids depressed. Such maintenance of the 
keys depressed in the control octave maintains power 
supply to the individual circuits of the keys in the other, 
or run playing octaves of the piano that correspond to 
the keys actuated or played in the control octave. As 
indicated, the player at the same time has both hands free 
for running up and down the series of the switches 66 
to provide the very unusual and desirable harp-like effect 
in the playing of the piano 1. 
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As previously indicated, any desired number of the 
solenoids 44 can be provided to provide mechanical play 
ing action on all of the keys in the control octave and on 
the keys of a bass octave for playing bass chords or indi 
vidual bass keys in the piano 1. 

It will be realized that the links 48 and 49 are a part 
of a conventional piano action means, as previously re 
ferred to herein, and extend up to and controlled by, or 
control actuation of one of the keys 3 or 4 of the piano. 

70 

5 

The link 49 may extend directly to and control, or be what 
is called the whip portion of the piano action. 

Note that the chord playing buttons 20 can have suit 
able identification means providing thereon or suitable 
markings can be provided in association with such chord 
playing keys for identifying the chord or key played by 
an individual chord playing button. 20. Usually one row 
of bass buttons, second from back, plays the tonic or 
first degree of the scale. The adjacent bass note in the 
first row next to the piano frame plays the third degree 
of the scale making possible the convenient playing of 
chromatic scales in the bass. In general, the keyboard 
and notes played by the individual buttons 20 are the same 
as those played on standard accordian keyboards. How 
ever, by varying the positioning and number of the fingers 
23, 24 etc. on the shafts 22, any desired chord or key may 
be played by any button. 

It will be realized that the piano of the invention can 
be used in a conventional manner, or the player may mere 
ly play the melody of a song with his right hand in the us 
ual manner. Then with his left hand, the player may pro 
vide the accompanying chord harmony or bass harmony 
by use of the chord playing means or member 5. The 
proper chord button 20 can be selected by referring to the 
chord symbols which are usually provided on sheet music 
as printed today. It is therefore unnecessary to read the 
left hand bass staff notes on the music sheet. 

Playing the piano of the invention is not entirely a 
mechanical operation Such as one has or uses when pump 
ing or playing a player piano, or playing a phonograph, 
as the performer may select the harmony and chords 
that he desires to use, and he normally must play the 
melody with his right hand. Hence knowledge of the 
fundamentals of music is desirable and the learning of 
Such fundamentals of music is facilitated by playing the 
piano of the invention and realizing the action produced 
by given chords. Furthermore, the player can close the 
Sustaining switch 86 and obtain the very unusual harp 
like effect at any desired time by running both hands 
up and down the series of aligned keys 66 when an un 
usual run or hold action is desired in the piano. Hence, 
the player can really achieve a true feeling of creativeness 
and he secures a feeling of accomplishment, but he can 
Secure very desirable and effective piano playing action 
Without the usual painstaking hours of practice and finger 
ing, and the hours of study of chord construction as are 
required in the playing of a completely conventional, 
manually actuated piano. 
Twelve additional leads 89,90, 95 etc. are shown con 

necting to and extending from the chord control or play 
unit shown in FIG. 11. These leads 89, 90, 91 etc. 
extend to the coils of the solenoids for controlling the 
individual notes in the bass octave of the piano. Pre 
ferably the individual control circuits for each of these 
keys in the bass octave are directly closed by means of 
the individual push buttons 20 and the control shaft 22 
Secured thereto. Thus F.G. 14 of the invention shows a 
fragmentary view of how the lower end of the shaft 22 
for the bass control buttons can directly engage a spring 
contact arm 92 to force such contact arm 92 down into 
engagement with a similar contact arm 93 positioned 
thereadjacent. Hence a circuit can be directly closed to 
one of the leads 89,90, 9; etc. by the individual switch 
means indicated by the numeral 94 and made from indi 
vidual pairs of the contact arms 92 and 93 provided in 
the energization circuit for each of the bass playing keys 
in the chord control member 5. A typical switch. 94, 
Such as is diagrammatically illustrated in FIG. 11 thus is 
provided in each energization circuit for a bass note. 
FIG. 9 shows that an adjustment stud 95, or equivalent 

can be positioned in a lock nut 95 suitably secured to the 
piano frame 2 immediately adjacent and below the spring 
contact arm 38. By adjusting the position of the stud 
95, the setting of the switch 37a can be varied and proper 
closing action thereof can be obtained by a limited vertical 
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movement of the control shaft 22 in association with Such 
switch for a positive switch closing action to play a 
selected bass key. 

It should be realized that if only one key is to be 
played by the contact buttons 20 in the chord playing 
member 5 of the invention, then it would not be necessary 
to connect the circuits for such individual key energization 
circuits through the common power Supply Switch 4, 
provided in the apparatus and only one control finger 
would need to be provided on the particular shaft 22 for 
such bass note playing button. Twelve bars, like the bars 
33, and similar associated means, as is conventional in 
accordian controls, may be provided to actuate the bass 
keys, if desired. 
A plurality of foot pedals 196 can be provided on the 

piano 1 and they can be used for their conventional actions 
in the piano, or one of these pedals can be used to provide 
a control for the sustaining control switch 86 which 
normally is spring actuated to Snap it to an open position 
when any pressure applied thereto is withdrawn. 

It will be realized that any desired springs can be as 
sembled in association with the control shafts 22 to aid 
in returning the chord control buttons to inoperative 
positions. In some instances, the solenoids 44 could 
be smaller in size, like the solenoids 59 shown for use in 
the run playing mechanism of the piano 1. Thus these 
solenoids 44 would then be positioned, in the manner as 
the solenoids S9, directly in recesses provided in the frame 
2 for the piano . As indicated, the armatures 60 for the 
solenoids 59 are secured in any suitable manner to the 
keys 3 and 4 and extend therefrom at least substantially 
perpendicular to the longitudinal axis of the key. 
While FIG. 7 shows one manner in which the solenoid 

actuating means of the invention can be positioned to 
strike a portion of the piano action members for effect 
ing key operation, it should be realized that other contact 
can be made with the piano action mechanism for produc 
ing a piano key playing action. It also should be realized 
that the connector rods 47 as shown in F.G. 7 preferably 
are received in slots or other retaining means (not shown) 
in the upper shelf 52 of the frame 45 to retain such con 
nector rods in desired vertically extending positions with 
limited lateral movement thereof. Of course, the solenoid 
44 is adapted to pull the solenoid armature 46 vertically 
upwardly from the position shown in FIG. 7 when such 
solenoid is energized to produce key striking action. 

In general, it will be seen that the playing of the chord 
control keys in the control octave will enable one to play 
a desired run in harmony with such chord by the means 
shown. It also should be understood that the notes in 
the bass octave played by the use of the chord control 
buttons may either be musically immediately next to the 
note ending the lowest portion of the control octave, or 
else such bass notes and octave could be spaced several 
keys or more on the keyboard away from Such control 
Octave. 
A conventional several position switch, indicated at 97, 

may be provided in an exposed portion of the piano 1 to 
control the particular one of the switches 16, 17 or 18 
which is closed to control the loudness of the tone output 
from the piano . 

FIG. 4 of the drawings shows some of the leads 82,82e, 
82f etc. that are used in the individual circuits for the run 
playing solenoids 59, but other of such leads are not 
shown to avoid complexity in the drawing. 
FIGS. 10 and 13 of the drawings best show certain 

details of a further feature of the invention comprising 
a novel octave coupler provided in the piano of the inven 
tion. A non-conductive contact bar 98 is shown slidably 
positioned in a support arm or bracket 99, one of which 
is positioned adjacent each end of the bar 98 that extends 
the length of the row of the contacts 66. At each end of 
this bar 98, a solenoid airmature 500 is secured to the bar 
and it is operatively associated with a solenoid coil 101 
operatively carried by the piano frame 2 so that these 
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solenoids, indicated by the numeral 102, when energized, 
will pull the contact bar 98 up against the lower ones of 
all of the contact arms 68 to force them against the 
contact arms 67 and close these switches. Hence, at 
such time when any playing is performed, or provided on 
the control octave, the switches 75, which are operatively 
associated with the individual keys of the control octave 
in any suitable position to be closed by the playing of 
their control key, will immediately energize corresponding 
keys in all of the various run playing octaves in the piano. 
By use of the electric circuit means of the invention and 
the unitary multiple circuit closing member or bar 98, 
I can, for example, play melodies in the control octave 
manually and obtain a simultaneous playing of the melody 
in the various other octaves in the run portion of the 
apparatus so that yet another desirable playing feature 
is provided in this piano of the invention. 
The solenoids 102 may have a direct power control 

switch 303 provided therefor, as shown in the wiring dia 
gram in FIG. 12, so that closing such switch 03 will 
effect actuation of the solenoids 2 and permit and pro 
vide coupled octave playing melody in the piano, as 
described. 
The term “harmony” is broadly used in the specification 

is and claims to cover notes differing by an octave as well as 
other combinations of consonant notes. 

In view of the foregoing, it is believed that all of the 
objects have been achieved by the novel piano of the in 
vention described hereinbefore. 

While one complete embodiment of the invention has 
been disclosed herein, it will be appreciated that modifica 
tion of this particular embodiment of the invention may 
be resorted to without departing from the scope of the 
invention as defined in the appended claims. 
What I claim is: 
1. In a piano, the combination comprising a plurality 

of individual note playing means for at least one octave, 
a plurality of electrically energizable means individually 
operatively associated with said note playing means with 
each of said electrically energizable means when energized 
being arranged to actuate the one of said note playing 
means with which it is associated, a source of electrical 
energy, a common power supply switch operatively con 
nected to said plurality of electrically energizable means, 
and circuit means for said electrically energizable means 
to connect said source of electrical energy thereto through 
said power supply switch, said circuit means including 
mecahnical means comprising a plurality of pivotally 
positioned first bars operatively individually and selec 
tively associated with said electrically energizable means, 
said mechanical means also comprising a second pivotally 
positioned bar operatively associated with said common 
power supply switch, said second bar being arranged to 
close said switch after certain of said electrically energiz 
able means for those of said individual note-playing means 
as are required for a selected chord have been prepared 
by operation of said first bars thereby to energize said 
certain of said electrically energizable means at one in 
stant and to obtain simultaneous playing of the notes of 
said chord. m 

2. A chord playing mechanism for association with a 
piano and comprising a plurality of individual solenoids 
severally for playing notes on the piano, electric power 
supply means, circuit means connecting said solenoids 
and power supply means and including individual nor 
mally open power completion switch means for each 
solenoid, selective means for playing different chords 
and including individual reciprocable shaft means, a 
plurality of longitudinally spaced finger means projecting 
from each shaft means and operative to close certain of 
said individual switch means on movement of said shaft 
means in one direction, and a common power Supply 
switch means connected in said circuit means, each of said 
shaft means having a finger means thereon operative to 

; close said common power supply switch means on con 
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tinued movement of said shaft means in said one direc 
tion and after closing any of said individual switch means, 
whereby the solenoids corresponding to said certain in 
dividual switch means are simultaneously energized to 
play the corresponding notes of a predetermined chord. 

3. A chord playing mechanism for association with a 
piano and comprising twelve individual solenoids for in 
dividually playing notes of one octave of the piano, electric 
power supply means, circuit means connecting said sole 
noids and power supply means and including twelve in 
dividual normally open switch means for said solenoids 
connected individually thereto, and selective means for 
playing different chords and including individual recipro 
cable shaft means, a plurality of longitudinally spaced 
finger means projecting laterally from opposite sides of 
each shaft means and operative by movement of said 
shaft means to close certain of said individual switch 
lineans whereby the solenoids corresponding to said certain 
individual switch means are prepared to play the cor 
responding note of a predetermined chord, and a control 
switch means connected between said power supply means 
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and said twelve switch means and engageable by each of 
said shaft means on continued movement thereof after 
closing any of said twelve switch means to close a power 
supply circuit to one or more of said solenoids simultane ously. 
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