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3,153,052 
SCLENOED MEANS FOR ACTUATING AND GUI). 

NG PANO PLAYING MEANS 
Lee L. Von GEnten, Kenncre, N.Y., assign or to AErora 
Corporation of Elinois, Buffalo, N.Y., a corporation of 
Birois 

Filed Apr. 8, 1961, Ser. No. 103,780 
12 Caixas. (C. 84-433) 

This invention relates to a piano having solenoid actu 
ated playing means, and more particularly to new and 
improved solenoid means for actuating and guiding piano 
playing means such as keys. 
The present application is a continuation in part of my 

prior co-pending application, Serial No. 794,902, filed 
February 24, 1959, and entitled Piano Having Eiectric 
Playing Means Therefor. As described in said prior ap 
plication, the piano was provided with a run playing mech 
anism for actuating certain keys to play notes in harmony 
with a chord played in the control octave of the piano. 
This mechanism included individual solenoids severally 
associated with the keys in the run octaves of the piano 
and individual manually closed switches for severally 
energizing the solenoids to actuate such keys. The sole 
noid coils were mounted in the keyboard bed frame below 
the front ends of the corresponding black and white run 
keys, and the solenoid armatures were directly secured to 
and extended downwardly from such keys. Thus, upon 
energization of an individual solenoid, its armature was 
sharply pulled down into the coil, thereby causing the 
front end of the corresponding key to move downwardly, 
just as when struck from above during manual playing. 
Such keys were mounted on the piano in the usual man 
ner, each key pivoting about its central pivot pin with the 
movement of its forward end being controlled by the 
usual front guide pin, and the Solenoid coils and armatures 
were added to the conventional keyboard forwardly of 
the front key guides. 

It is a primary object of the present invention to pro 
vide solenoid means which will not only properly actuate 
but also properly guide the keys during actuation and 
deactuation thereof, thereby completely eliminating the 
separate front guides formerly employed while retaining 
their function. 

Another object is to provide such solenoid means which 
are especially constructed and designed to (1) facilitate 
installation thereof with a minimum of modification of the 
keyboard bed frame; (2) eliminate adjustment of the coils 
once installed; (3) not only permit free movement of the 
armature into and out of the coils, but also control such 
movement for proper key action and sounding of the 
desired notes, and (4) ensure quiet solenoid and key 
actuation. 

Still another object is to provide such solenoid means 
which are economical to manufacture, simple yet rugged 
in construction for long life under conditions of repeated 
usage, and most effective and efficient in operation. 

Other objects and advantages of the invention will be 
come apparent upon consideration of the following de 
tailed description and accompanying drawings wherein: 

F.G. 1 is a fragmentary top plan view of a keyboard 
with certain of the keys removed to more clearly illustrate 
the solenoid means constituting a preferred embodiment 
of the invention; 

FIG. 2 is a fragmentary sectional view taken generally 
on line 2-2 of FIG. 1 and with certain portions being 
broken away in section to more clearly illustrate the cen 
tral guides on which the keys pivot and the structure of 
the inventive solenoid means; 
FG, 3 is a fragmentary front elevational view of the 

keyboard and inventive solenoid means of FIG. 1, and 

10 

FIG. 4 is an enlarged horizontal sectional view taken 
through a single inventive solenoid means of FIGS. 1-3. 

Referring to the drawings, wherein like numerals indi 
cate like parts, and particularly FGS. 1-3, a typical piano 
keyboard is generally indicated at 19. This keyboard in 
cludes a generally horizontal bed frame member or sup 
port i having generally horizontal recessed surfaces 2 
and 13 at its forward end for a purpose to be described 
below. Arranged on support 11 is the usual boss 14 
which is provided with the usual forwardly inclined upper 
surface 5. Embedded in boss 4 are a plurality of cen 
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tral pivot pins, those for the white keys being designated 
as 64 and those for the black keys as iób. As best seen 
in FIGS. 1 and 2, the pins 16w are arranged in a row for 
wardly of the row of pins 5b, with the latter being stag 
gered with respect to the former. Each pin is also pro 
vided with a bearing washer 17W or 7b on which the 
corresponding key rests. 
The piano keys of the keyboard include the usual black 

keys 18 and white keys 20, these keys being arranged in 
juxtaposition, with the black keys 8 being interposed 
betwen certain adjacent white keys 20 to form the octaves 
of the piano. The black keys 18 are mounted on the rear 
pivot pins 16b while the white keys 26 are mounted on 
the front pivot pins 16w, each key being provided with an 
enlarged through bore 2w or 2b, the lower end of which 
is partially closed by an inwardly extending flange 224 
or 22b fitting snugly around its corresponding pivot pin 
while permitting the desired movement of the key about 
such pin. At rest, each key is inclined sightly upwardly 
toward its front end, as shown in FIG. 2. 
When actuated, each key oscillates about an axis which 

is remote from the front end of the key and extends trans 
versely of such front end, as well as transversely through 
the corresponding pivot pin, as shown in FIG. 1. This 
axis is located substantially at the upper surface of the 
bearing washer 7 w or 17b, as best seen in FiG. 2. For 
example, the black keys 8 oscillate about axis X-X 
passing through the row of pins 16b, while the white keys 
20 oscillate about the axis Y-Y passing through the 
pins 16w. 
At their front ends, each key is provided with the down 

wardly open recess 23 w or 23b for a purpose to be de 
scribed below. 
The structure so far described, with the exception of 

the recessed surfaces 12 and 13 is conventional. The 
structure now to be described constitutes a preferred em 
bodiment of the inventive solenoid means. - 

Inasmuch as the structure of the solenoid means is the 
same whether used for a black key 18 or a white key 28, 
a description of one will generally suffice for both, the 
numerals used for a particular solenoid means being foll 
lowed by the letter w, if used for a white key, or the letter 
b if used for a black key. 
The inventive solenoid means for a white key 20 in 

cludes coil means 244 which extends upwardly from 
its recessed supporting surface 13, and is centered be 
neath the front end of the key. This coil means includes 
a bobbin or spool 25w which is made of suitable non 
metallic material such as nylon, the spool being composed 
of an elongated core 26w provided with outstanding fanges 
27w at its upper and lower ends. The lower of such 
flanges is rigidly secured to surface i3 preferably by any 
suitable adhesive. The core 26w as also seen in FIG. 4, 
is of uniform rectangular transverse section elongated 
generally longitudinally of its corresponding key 20, and 
each flange 27 w is of rectangular shape elongated in such 
direction. Wrapped around each core 26w is a coil of 
wire 28w to complete the coil means 24-v. 

Each such solenoid means also includes a flat and 
elongated armature 30w made of magnetically permeable 
metallic material. This armature is embedded and rigidly 
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secured in an elongated recess 23 w centered longitudi 
nally in its corresponding key 20 preferably by any suit 
able adhesive and extends downwardly therefrom. The 
armature 36w is freely oscillatable longitudinally in core 
26w about the oscillation axis Y-Y of its correspond 
ing key upon actuation of such key. 

This armature has a pair of opposed guides 3 w which 
are made of suitable non-metallic material such as felt 
for quietness of operation, and these guides are rigidly 
secured to the transversely elongated outer peripheral sur 
faces 32w on the armature preferably by any suitable 
adhesive. These guides 3Ew are slidable along the trans 
versely elongated inner peripheral surfaces 33 w of core 
26w as the key 20 and armature 39 w oscillate. 

in order to cushion the key 20 as it reaches its lower 
limit of oscillation, a strip of felt 34 w is rigidly secured 
to the rear portion of the upper flange 27 w preferably by 
any suitable adhesive. Thus, as the key moves down 
Wardly and bottoms on the corresponding felt strip, this 
insures, like the felt guides 31 w, quiet operation of the key. 
The structure and arrangement of the coil means 24b 

on surface 2 and armature 30b for each black key 18 
is the same as described above. However, it will be ap 
parent that the deeper recessed surface 2 lowers the 
Solenoid means for the black keys in order to permit the 
white keys to clear the same where actuated. 
As best seen in FIG. 1, the coil means 24w and 24b 

are arranged in separate rows with the coil means 24b 
located behind and staggered with respect to coil means 
24v. In addition, for reasons of economy and uniformity 
of key action, it is preferred that a single elongated strip 
of felt be used for each stop 34w and 34b, the strip span 
ning the juxtaposed solenoid means in each row. 

it will now be apparent that whether a key be actu 
ated manually or electrically by energization of the corre 
sponding sclenoid means, the movement of the armature 
is positively controlled by the sliding engagement be 
tween the guides 3Aw or 3b and the transversely elon 
gated surfaces 33 w or 33b on the core. Accordingly, 
it is no longer necessary when using the solenoid means 
of the present invention to provide the usual front guide 
pins for the keys, such as disclosed in the aforesaid co 
pending application. At the same time the inventive sole 
noid means performs the function of such front guide 
pins. 

Furthermore, it is but a simple matter to install the in 
ventive solenoid means on a conventional piano keyboard, 
as the keys are already provided with the elongated re 
cesses such as 23 w or 23b, and the armatures 30b or 30 w 
can readily be adhesively secured therein. Likewise, the 
recessed surfaces 2 and 13 can be readily made by 
cutting down the top surface of the front end of the sup 
port 11 and the coil means 24w or 24b can be readily 
and permanently secured in place on their respective 
recessed surfaces preferably by a suitable adhesive, with 
no need for further adjustment. 

It will now be seen how the above described invention 
accomplishes its objectives, and additional advantages 
thereof will also be apparent. While the invention has 
been described and illustrated herein with reference 
to a single embodiment, it is to be understood that vari 
ous changes and modifications may be made therein by 
those skilled in the art without departing from the inven 
tion, the scope of which is to be determined by the ap 
pended claims. 
What is claimed is: 
1. Solenoid means for actuating and guiding piano 

playing means, said solenoid means comprising, coil means 
having a transversely elongated inner periphery, and arma 
ture means freely oscillatable longitudinally in said coil 
means about a remote axis extending generally trans 
versely of the transversely elongated portions of said inner 
periphery, said armature means having outstanding guide 
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4. 
means slidable along the transversely elongated portions 
of said inner periphery. 

2. Solenoid means for actuating and guiding piano 
playing means, said solenoid means comprising, coil means 
having a transversely elongated inner periphery, and arma 
ture means freely oscillatable longitudinally in said coil 
means about a remote axis extending generally trans 
versely of the transversely elongated portions of said inner 
periphery, said armature means having an outer periphery 
elongated transversely in substantially the same direction 
as the transverse elongation of said inner periphery and 
outstanding guide means slidable along the transversely 
elongated portions of said inner periphery. 

3. Solenoid means for actuating and guiding piano play 
ing means, said solenoid means comprising, coil means 
having a transversely elongated rectangular inner pe 
riphery, and armature means freely oscillatable longitudi 
nally in said coil means about a remote axis extending 
generally transversely of the transversely elongated sur 
faces of said inner periphery, said armature means hav 
ing outstanding guide means slidable along the trans 
versely elongated surfaces of said inner periphery. 

4. Solenoid means for actuating and guiding piano 
playing means, said solenoid means comprising, coil means 
having a transversely elongated rectangular inner pe 
riphery, and armature means freely oscillatable longitudi 
nally in said coil means about a remote axis extending gen 
erally transversely of the transversely elongated surfaces 
of said inner periphery, said armature means having a 
rectangular outer periphery elongated transversely in 
substantially the same direction as the transverse elonga 
tion of said inner periphery and outstanding guide means 
slidable along the transversely elongated surfaces of said 
inner periphery. 

5. A solenoid for actuating and guiding a piano key, 
said solenoid comprising, coil means including a non 
metallic core of uniform elongated rectangular transverse 
section and a coil of wire wrapped around said core, and 
an armature freely oscillatable longitudinally in said core 
about a remote axis extending generally transversely of 
the transversely elongated inner peripheral surfaces of 
said core, said armature having outstanding non-metallic 
guides slidable along the transversely elongated inner 
peripheral surfaces of said core. 

6. A solenoid for actuating and guiding a piano key, 
said solenoid comprising, coil means including a non 
metallic spool having an elongated core of uniform elon 
gated rectangular transverse section and provided at each 
end with an outstanding rectangular flange elongated in 
the same direction as the transverse section of said 
core and a coil of wire wrapped around said core between 
said flanges, and an elongated armature freely oscillatable 
longitudinally in said core about a remote axis extending 
generally transversely of the transversely elongated inner 
peripheral surfaces of said core, said armature having a 
uniform rectangular transverse section elongated in the 
same direction as the transverse section of said core and 
outstanding non-metallic guides slidable along the trans 
versely elongated inner peripheral surfaces of said core. 

7. In a piano including, support means, outstanding 
pivot pin means arranged on said support means, and 
elongated playing means mounted on said pivot pin means 
for oscillation about a transverse axis of said pin means 
remote from and extending generally transversely of one 
end portion of said playing means, the combination there 
with of Solenoid means for actuating and guiding said 
playing means, said solenoid means comprising, outstand 
ing coil means arranged on said support means laterally 
of said one end portion of said playing means and having 
an inner periphery elongated transversely generally longi 
tudinally of said playing means, and armature means 
extending laterally outwardly from said one end portion 
of Said playing means and being freely oscillatable longi 
tudinally in said coil means about said axis upon actua 
tion of said playing means, said armature means having 
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outstanding guide means slidable along the transversely 
elongated inner peripheral portions of said coil means. 

8. In a piano including, support means, outstanding 
pivot pin means arranged on said support means, and 
elongated playing means mounted on said pivot pin means 
for oscillation about a transverse axis of said pin means 
remote from and extending generally transversely of one 
end portion of said playing means, the combination there 
with of solenoid means for actuating and guiding said 
playing means, said solenoid means comprising, outstand 
ing coil means arranged on said support means laterally 
of said one end portion of said playing means and having 
an inner periphery elongated transversely generally longi 
tudinally of said playing means, and armature means 
extending laterally outwardly from said one end portion 
of said playing means and being freely oscillatable longi 
tudinally in said coil means about said axis upon actua 
tion of said playing means, said armature means having 
an outer periphery elongated transversely generally lon 
gitudinally of said playing means and outstanding guide 
means slidable along the transversely elongated inner 
peripheral portions of said coil means. 

9. In a piano including, support means, outstanding 
pivot pin means arranged on said support means, and 
elongated playing means mounted on said pivot pin means 
for oscillation about a transverse axis of said pin means 
remote from and extending generally transversely of one 
end portion of said playing means, the combination there 
with of solenoid means for actuating and guiding said 
playing means, said solenoid means comprising, outstand- : 
ing coil means arranged on said support means laterally 
of said one end portion of said playing means and having 
a rectangular inner periphery elongated transversely gen 
erally longitudinally of said playing means, and armature 
means extending laterally outwardly from said one end 
portion of said playing means and being freely oscillatable 
longitudinally in said coil means about said axis upon 
actuation of said playing means, said armature means 
having outstanding guide means slidable along the trans 
versely elongated inner peripheral surfaces of said coil 
eaS 
10. In a piano including, support means, outstanding 

pivot pin means arranged on said support means, and 
elongated playing means mounted on said pivot pin means 
for oscillation about a transverse axis of said pin means 
remote from and extending generally transversely of one 
end portion of said playing means, the combination there 
with of solenoid means for actuating and guiding said 
playing means, said solenoid means comprising, outstand 
ing coil means arranged on said support means laterally 
of said one end portion of said playing means and having 
a rectangular inner periphery elongated transversely gen 
erally longitudinally of said playing means, and armature 
means extending laterally outwardly from said one end 
portion of said playing means and being freely oscillatable 
longitudinally in said coil means about said axis upon 
actuation of said playing means, said armature means 
having a rectangular outer periphery elongated trans 
versely generally longitudinally of said playing means and 

5 

0 

20 

2 5 

40 

45 

50 

55 

6 
outstanding guide means slidable along the transversely 
elongated inner peripheral surfaces of said coil means. 

11. In a piano including, a support, an upstanding 
pivot pin arranged on said support, and an elongated key 
mounted on said pin for generally vertical oscillation 
about a generally horizontal transverse axis of said pin 
remote from and extending generally transversely of the 
front end of said key, the combination therewith of a 
solenoid for actuating and guiding said key, said solenoid 
comprising, upstanding coil means arranged on said sup 
port beneath said front end of said key and including an 
upright non-metallic core of uniform rectangular trans 
verse section elongated generally longitudinally of said 
key and a coil of wire wrapped around said core, and an 
armature extending downwardly from said front end of 
said key and being freely oscillatable longitudinally in 
said core about said axis upon actuation of said key, said 
arnature having outstanding non-metallic guides slidable 
along the transversely elongated inner peripheral surfaces 
of said core. 

12. In a piano including, a support, an upstanding 
pivot pin arranged on said support, and an elongated key 
mounted on said pin for generally vertical oscillation 
about a generally horizontal transverse axis of said pin 
remote from and extending generally transversely of the 
front end of said key, the combination therewith of a 
solenoid for actuating and guiding said key, said solenoid 
comprising, upstanding coil means arranged on said sup 
port beneath said front end of said key and including a 
non-metallic spool having an elongated upright core of 
uniform rectangular transverse section elongated gen 
erally longitudinally of said key and provided at each end 
with an outstanding flange of rectangular shape elon 
gated generally longitudinally of said key and a coil of 
wire wrapped around said core between said flanges, an 
elongated armature extending downwardly from said front 
end of said key and being freely oscillatable longitudinally 
in said core about said axis upon actuation of said key, 
said armature having a uniform rectangular transverse 
section elongated generally longitudinally of said key and 
outstanding non-metallic guides slidable along the trans 
versely elongated inner peripheral surfaces of said core, 
and a non-netallic stop arranged on the upper one of 
said flanges and engageable by said key at the bottom 
of its downward oscillation. 
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