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UNITED STATES PATENT OFFICE 
2,505,806 
PANO 

Charles Frederick Stein, Ivoryton, Conn., assignor 
to Pratt, Read and Company, Inc., Ivoryton, 
Conn., a corporation of Connecticut 

Application February 5, 1947, Serial No. 26,696 
(C. 84-238) 2. Clais. 

This invention relates generally to pianos and 
increparticularly to a small piano which is of com 
pact and lightWeight construction and Which lends 
itself to various furniture designs and also port 
able applications. 

In prior piano constructions, two piano types 
have been commonly accepted, these types being 
generally called "grand' and “upright' pianos. 
Grand pianos, while making a very pleasing and 
desirable appearance, are necessarily quite large 
and, therefore, are suitable only for large rooms 
and concert halls where a considerable amount of 
space is available. Upright pianos, While requir 
ing a relatively Small amount of space, have gen 
erally been clumsy in appearance, and although 
reduced size and spinet and console styling have 
been used to improve the appearance, the result 
ing structures have still been relatively large and 
heavy. Further, such upright pianoS have been 
of such design that they must be placed against 
a wall of a room to thereby limit the possible ar 
rangement of the furniture in the room. 
As previously stated, various attempts have been 

made to reduce the size and weight of pianos but 
such attempts have not been entirely satisfactory 
because of the massive frame required to support 
the piano strings and resist the force caused by 
the tension thereof. Also the piano actions are 
relatively complicated mechanical systems and 
they must be properly positioned with reference 
to the piano keys and strings so that the desired 
movements result. This has generally required 
a considerable amount of space for the action 
and has, therefore, limited the design of such 
prior piano structures. 

It is, therefore, an object of the present inven 
tion to provide a small piano Which is of compact 
and lightweight construction. 

It is a further object of this invention to pro 
vide a compact operating structure for a piano 
which is adaptable to various cabinet styling and 
is suitable for portable use. 

It is another object of this invention to provide 
a piano action for use in a piano having horizon 
tally positioned strings which is of simple and 
improved construction. 
A still further object of this invention is to 

provide a piano including a compact horizontai 
operating unit which is adapted to have cases of 
various types interchangeably applied thereto. 
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A feature of this invention is the provision of 

a horizontal string chassis having a piano key and 
action assembly supported thereon in which the 
String chassis and the key and action assembly 
are Substantially coextensive. 
A further feature of this invention is the pro 

Vision of a single frame member on which piano 
Strings and a sounding board are mounted and on 
Which a piano key and action assembly are sup 
ported, With said frame member having recesses 
in which said sounding board is positioned and 
in which Said key and action assembly is partially 
positioned so that a horizontal unit of relatively 
Small height is provided. 
Another feature of this invention is the pro 

Vision of a piano key and action assembly for use 
With a piano having horizontally positioned 
strings in which the keys include extensions co 
Operating With the hanmers to cause a dosynward 
striking action thereof and springs are provided 
On the keys for causing return of the hammers to 
their normal positions. 
Another feature of this invention is the pro 

Vision of a small complete piano operating struc 
ture adapted to be horizontally positioned when 
in use which includes provisions for securing a 
piano case thereto so that cases of various types 
E. be interchangeably applied to the operating 

Init. 
Further objects, features and advantages will 

be apparent from a consideration of the follow 
ing description taken in connection with the ac 
Companying drawings in Which: 

Fig. 1 is a perspective view of a complete piano 
in accordance With the invention; 

Fig. 2 illustrates the piano of Fig. 1. With the 
case closed and the legs removed; 

Fig. 3 is a perspective view of the piano operat 
ing structure; 

Fig. 4 is a detail view of an action support 
blacket and hammer rest; 

FigS. 5 and 6 illustrate the operation of the 
piano key and action assembly in accordance with 
the invention; 

Fig. 7 shows a modified spring suitable for use 
On the key in the combination shown in Figs. 
5 and 6; 

Fig. 8 is a top view illustrating the string chassis 
of the piano with the piano action in place; 

Fig. 9 is a cross-sectional view illustrating the 
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string chassis with the piano key and action as 
Sembly Supported thereon; 

Fig. 10 is an exploded view illustrating the 
manner of applying a case to the piano operating 
Stiructure; 

Fig. 11 is a, bottom view of the piano operating 
Structure; 

Fig. 12 is a detail view showing the means for 
Securing the key slip; 

Fig. 13 is a view showing details of the knee 
Cperated pedals; 

Fig. 14 illustrates the piano in a case Suitable 
for portable use; and 

Fig. 15 illustrates the portable piano in Oper 
atting position on a table. 

In practicing Iny invention I provide a com 
plete piano operating structure including a sin 
gle metal frame member of generally rectangular 
Shape and having receSSes on either side thereof. 
A Sounding board and pin block are secured 
Within the recesses On one side of the frame and 
are positioned entirely within the confines of the 
frame. Piano stringS aire provided on the other 
Side of the frane and a piano key and action 
assembly is also supported on this side of the 
frame for actuation of the strings. The key and 
action assembly extends partially within the re 
cess in the frame and is positioned entirely with 
in the rectangular confines of the frame being 
substantially coextensive therewith. This results 
in an Operating structure having a minimum 
over-all size as the frame and key and action as 
sembly are coextensive and of a minimum depth. 
Sufficient strength for Supporting the piano 
strings is obtained by providing a peripheral 
flange and reinforcing ribs On the metal frame 
member. She key and action assembly in a C 
cordance with the invention includes a plurality 
of keys and hammers so arranged that an exten 
Sion on a key cooperates with a projection. On 
the butt of a hammer to cause the hammer to 
strike downwardiy and engage a string when the 
key is operated. A spring is provided on the end 
of the key engaging the projection on the ham 
mer butt to cause the hammer to be restored to 
its normal position. The action also includes a 
danger operatively connected with the harminer 
butt to be released when the hammer operates. 
The operating structure includes projecting 
blackets by which a knock-down piano case can 
be applied to the operating structure. Cases hav 
ing various well known furniture styles as well 
as cases adapted for portable use can be inter 
changeably applied to the operating structure. 

Referring now more particularly to the draw 
ings, Fig. 1 illustrates a piano in accordance with 
the invention in which the compact horizontal 
operating structure is positioned in a desk-type 
case. The case includes a main body portion 20 
which is supported by legs 2. A lyre assembly 
22 is supported from the case. The case includes 
the usual music desi. 24 and a folding top panel 
5 adapted to completely enclose the piano keys. 

In Fig. 2 the main portion of the case 23 is shown 
with the legs 2 and lyre 22 removed and the top 
panel closed. Removal of the legs permits easy 
ihandling of the piano, and the resulting structure 
cain be supported on a table or other Supporting 
means and forms a completely playable unit. 

Referring now to Figs. 3 to 9, inclusive, the 
operating structure of the piano is disclosed as 
including a metal frame member 3 having a 
central web portion 3 and a peripheral flange 32 
(Fig.S. 8 and 9). The web portion 3 is disposed 
substantially centrally of the flange 32 and in 
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A. 
cludes ribs 33 thereon to reinforce the frame at 
the points where the stresses therein caused by 
the piano strings are greatest. The frame is 
preferably constructed of an aluminuin or mag 
inesium alloy such as "Duralumin' or "Downetal' 
which has a high tensile Strength and is very 
light in weight. Ey. Using a frame inade of Such 
material a conplete piano in accordance With the 
invention will weigh only approximately 80 
pounds. Referring to Fig. 9, it is seen that a 
sounding board 36 is supported on the frame 30 
oil one side of the web portion 3, the Sounding 
board and supporting rims 35 aind 36 therefor be 
ing disposed entirely within the receSS formed by 
the peripheral fiange 32. It is noted that at the 
back of the frame (left side of Fig. 9) a flange 37 
is provided on the frame 3 offset from the ex 
treme edge of the frame So that a receSS is formed 
in which a pin block 38 is positioned. Pins 39 ex 
tend through openings 38 in the Web portion 3 
of the frame into the pin block 38 and are se 
cured therein in the usual nanner. Projections 
SE are provided on the web 3 which together 
with the pins 38 form means for stretching the 
piano strings 4:2. Bridges 43 are provided on the 
Soliriding board for engaging the strings 22. 

Referring now to the piano key and action as 
sembly, Figs. 3 and 8 show the piano action 50 
Supported on the frame 3. it he action includes 
a fixed rail structure supported by brackets 5 
which are supported on the web portion 3 of the 
frane neither. The brackets 5: Support a ham 
mer rail 52, a diamper rail 53, and a hammer rest 
55. Figs. 5 and 6 show the details of the piano 

is action and illustrate the manner in which the 
action operates. The action includes a plurality 
of haramers 58 having head portions 3 and butt 
portions 33 pivotally mounted on supportS 59 
which are secured to the hammer rail 52. The 
butt portion includes a projection 68 having a 
screw 62 adjustably positioned therein and a felt 
62 secured thereon for purposes to be presently 
explained. A damper 3, including a head pol' 
tion 64 normally bearing against a string 42, is 
pivotally mounted to rail 53 by hinge 65. A 
spring 66 is secured to the hinge to hold the 
damper against the string. For the purpose of 
raising the damper when a string is 3ctuated by 
a hammer, the damper is connected to the ham 

{} mer butt 58 by a flexible cord 67 secured to the 
hanner butt and to hook 68 in the damper. 
The keys of the piano key and action a S 

semely are supported on a key frame which is 
secured to the metal frame 35) by wooden mount 
ing members 2 as shown in Fig. 9. The members 
2 are fastened to the flange 32 of the frame by 
any suitable means such as screws 23. The key 
frame supports the individual keys in the usual 
nanner and includes pins 4 for guiding the key. 
Each of the keys includes, at the rear end thereof, 
an extension is adapted to cooperate with the 
grojection 69 on the hammer butt 59, a felt 75 
being provided on the extension for engaging the 
head of the screw in the hammer' butt. A 
Spring 8 is secured to the key is by a screw 8, 
the spring having a portion 82 which engages the 
projection 53 on the hammer butt. A Second 
screw 83 is provided for adjusting the tension of 
the spring 86. 

Refei'i'ing now to the operation of the piano key 
and action assembly, reference in particular is 
made to Sigs. 5 and 6 wherein Fig. 5 shows the 
key and action in the normal position and Fig. 6 
shows the key and action in the operative posi 

AS is apparent from the drawings, opera 
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tion of the key 70 causes the hammer 56 to be 
rotated in a counter-clockwise direction due to 
engagement of the screw 6 by felt 5 of the key. 
Although as shown in Fig. 6, the key does not 
move the hammer sufficiently for the head 5 
thereof to touch the string 42, the momentum 
of the hammer will cause the head to continue 
until the string 42 is engaged. In order for this 
desired operation to take place, the Spring 80 
must be sufficiently flexible so that the portion 82 
of the Spring will permit the projection 66 of the 
hammer to continue its motion until the head 5 
strikes the string. As the string 42 is tightly 
stretched, the hammer head 57 will bounce away 
therefron and portion 82 of the spring will then 
exert Suficient pressure on the projection 6 of 
the hammer butt to hold this projection against 
the extension 3 of the key and prevent the 
bouncing action to continue So that the hammer 
again strikes the string. When the key () is re 
leased, the spring 80 by exerting pressure on the 
projection 6 of the hammer butt will cause the 
hammer to be raised to the normal position as 
shown in Fig. 5 and the engagement of the Screw 
6 of the hammer and the felt 5 of the key will 
also cause the key to be raised to its normal posi 
tion. It is apparent from Figs. 5 and 6 that the 
spring is flexed more in the actuated position. So 
that it will tend to restore the key and action 
to the normal position. 

In Fig. there is illustrated a modified Spring 
9 which is fully equivalent to the spring 88 of 
Figs. 5 and 6. The Spring 99 is secured to the 
key by a screw 9 and includes a portion 92 
engaging the projection 68 of the hammer butt 
at substantially the same position as portion 82 
of Spring 88 engages the hammer butt in FigS. 5 
and 6. A second Screw 93 is provided in the key 
which may be adjusted to control the tension 
applied by the portion 92 of the Spiring on the 
hammer butt extension 60. 
AS is apparent from a consideration of FigS. 5 

and 6, movement of the hammer by the key 
causes the damper 63 to be lifted from the string. 
As the hammer rotates the butt portion thereof 
rises and the cord 67 lifts the damper. Although 
the weight of the damper may be sufficient to 
restore it to the normal position engaging the 
string, a spring as shown by 66 may be provided 
to insure that the damper restS Securely on the 
string. The hook 68 on the damper, to which 
the flexible cord 67 is secured, is made of resil 
ient material so that it may be bent to thereby 
change the cooperative relation between the 
damper and hammer as required when adjusting 
the piano action. 

Referring specifically to Fig. 9, it is to be pointed 
out that the Sounding board 34 and pin block 38 
extend entirely within the recess formed in the 
frame 3 and that the key and action assembly 
extends to a certain extent within the recess on 
the other Side of the frame. An operating struc 
ture is thereby provided having a very small ver 
tical dimension, the width of the peripheral flange 
being less than 4 inches and the over-all vertical 
dimension of the unit being approximately 7 
inches. It is also apparent from Figs. 3, 3 and 9 
that the piano key and action assembly is posi 
tioned entirely within the space defined by the 
rectangular frame member and substantially 
covers the entire area, defined by the frame mem 
ber. This results in minimum amount of Waste 
Space and provides a unit which is very small 
Compared With prior piano operating structures. 
In Operating units which have been constructed 
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and which include 64 keys, the depth of the unit 
is only 22 inches and the width is 36 inches. It 
is obvious that pianos having any number of keys 
up to the full 88 note key board could be provided 
by making the operating structure slightly longer. 
The compact arrangement of the keys and string 
chassis permits mounting of the operating unit 
in a case as shown in FigS. 1 and 10 in which the 
keyboard is positioned in the usual manner and 
there is enough room under the unit so that a 
person playing the piano can sit comfortably at 
the piano. As such a case presents an attractive 
piece of furniture when viewed from any angle, 
it is possible to place Such a piano in a room in 
various ways not possible with former upright and 
Spinet styles. 

Fig. 10 illustrates the manner in which a knock 
doW case of a design such as in Fig. 1 can be ap 
plied to the operating structure. The Operating 
structure is shown in Fig. 10 having backets Of 
extending therefrom to which various members of 
the case can be secured. These brackets 0 are 
Secured around the edge of the operating struc 
ture being fastened either to the rim 36 of the 
sounding board or to the pin block 38 as shown in 
Figs. 9 and 11. The piano case includes side mem 
bers 2, 3, back member 3 and a front member 

is all of which are secured to the operating 
structure by the brackets G. The brackets have 
holes through which screws may be inserted to 
fasten the members thereto. After the sides are 
positioned in place the key blocks 05 may be se 
cured to the operating structure, being screwed 
or otherwise Secured to the portions of the key 
frame which extend beyond the keys. Thereafter 
the shelf (6 which supports the music desk 24 is 
put in place being screwed to members 6 pro 
vided on the sides 62. The top panel 25 can now 
be secured in place being fastened to the back 
member by hinges 8. A key slip O9 is adapt 
ed to be secured to the key frame 7 of the Op 
erating structure by screws to provided therein. 
Slotted members 4 are provided on the key slip 
which engage the heads of the screws 0 to hold 
the key slip in place as shown in Fig. 12. This 
completes the main portion of the case and pro 
vides a unit as shown in Fig. 2 which can be used 
without legs on any suitable supporting structure. 
When a Self-supporting piano unit is desired, the 

legs 2 may be used to support the operating struc 
ture. The legs have lag screws if f secured in the 
top thereof adapted to engage the pin block and 
the corner braces of the sounding board. In Fig. 
11, holes i 2 are shown in the pin block for re 
ceiving the screws of the two back legs and holes 
A 3 are shown in the corner blocks of the Sound 
ing board for receiving the screws of the front legs. 
A supporting structure for mounting the lyre on 

the operating unit is provided and is shown in 
Fig. 13. This structure includes a pair of frame 
members 23 anchored at the ends thereof to the 
rin 38 of the sounding board. A supporting plate 
f2 is secured to the frame members and is adapt 
ed to have the lyre 22 secured thereto. The lyre 
(Fig. 1) includes a mounting plate 22 having a 
pair of pins 23 therein adapted to be positioned 
in openings 24 in the supporting plate 2 for 
properly positioning the lyre with respect to the 
operating unit. The mounting plate 22 also in 
cludes a pair of holes 25 through which screws 
f26 are inserted, the screws being secured in holes 
A2 in the supporting plate 2: to fasten the 
mounting plate thereto. By these means the lyre 
is securely fastened to the piano operating struc 
ture. 



2,505,806 
7 

The lyre itself is of generally standard construc 
tion including two pedals 3 and 3 which are 
pivotally supported in the base portion 32 of the 
lyre and which actuate rods 33 and 134. These 
rods extend through openings 35 in the mount 
ing plate 22 and continue through openings 36 
in tine supporting plate 2 (Fig. 10) to oper 
ate a lever systern which transmits the movement 
of the pedals to the piano action. The base pol 
tion 32 of the lyre is supported on the mounting 
plate 23 by a pair of legs 3 and a pair of 
braces 38. 
When using the operating structure of the pi 

ano without the legs and lyre in place thereoin, 
a lever System is provided for controlling the ex 
pression of the action inciuding arms adapted to 
be operated by the knees of the person playing. 
That is, one airin is provided for releasing the 
dampers for old or 'forte' playing and a sec 
ond arn is provided for controlling the stroke of 
the harsanner to provide soft or “piano' effects. 
This action is provided by the pedals in the usual 
piano construction. In the drawings, Fig. 9 shows 
a movable rail is positioned under the dampers 
63 for raising them fro; in the strings. he rail 
5 has an actuating rod 5 attached thereto 
which extends through the frairie and Sounding 
board. Fig. 3 shows the rail. 5: 82nd actuating 
rod 5; together with the lever System for actu. 
atting the Saine. This lever Systein includes a 
centrally pivoted lever 52 which is mounted on 
the supporting plate 2. i.he lever 52 includes 
end portions 53 and 38, the end 53 being in 
contact with rod 5i, and the end 34 being in 
contact with a 2-shaped crank 83. The crank 
55 is pivotally supported on the operating strue 

ture and includes an arra is 3 which extends be. 
low the operating structure to be actuated by the 
knee of tile person playing the piano. It is obvi 
ous fron a consideration of Fig. 13 that by Oper 
atting the arrin 55 so that it turns in a collinter 
cockwise direction, the end of the crank 55 which 
engages the levei 52 Will cause the end 54 of 
the level to rowe down Ward and the end 53 to 
move upward. This upward movement is trans 
mitted through rod is to the rail 53 to release 
the dampers from the strings. 
A similar ever Systein is provided for moving 

the hammer rest to provide a shorter stroke of 
the hammer for soft playing. Fig. 4 illustrates 
the manier in which the hammer rest 54 is 
secured to the brackets 54. A support 33 is 
Secured to the bracket S aid incilities a Slot 
into which a pin 59 on the rest 54 projects. 
An operating rod 32 is secured to the hanner 
rest and a spring 32 is provided for normally 
holding the rest in the position shown in Solid 
lines. It is obvious that when the rest is in the 
position shown in dotted lines the hanners have 
a shorter stroke and accordingly do not hit the 
Strings with as much force. Therefore holding 
the rest in the lower position against the tension 
of Spring 82 results in softer tones fro; the 
strings. The mechanism for operating the rod 
iS is shown in Figs. i.1 and 13 aS congrising a 
lever 53 which is pivotally iaounted on ar, ex 
tension 263 secuired to a frame member 23. 
As shown in Sig. 11 this lever extends to the Side 
of the piano where it is connected to rod Gi. 
The lever 63 includes an end 65 adapted to be 
engaged by the rod 33 and a projection 36 
adapted to be engaged by a crank 62. The crank 
6 is generally similar to the crank 55 
and includes an arm is 8 adapted to extend be 
low the operating structure to be engaged by 
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the knee of a person playing the piano. The 
other end of the crank includes a right angle por 
tion 69 adapted to engage the projection 66 
on the lever 63. When the arm 3S is moved 
in a clockwise direction, the portion 69 causes 
the lever 63 to move to pull the hammer rest 
down. 
As shown in the dotted positions in FigS. 1 

and 13, the cranks 55 and 6: can be 'otated 
to a position so that the arms 53 and i38 are 
completely out of the way. Recesses is are 
provided in the rim 36 of the sounding board 
into which the aims drop and clipS 33 aire pro 
vided for holding the cranks 53 and 82 in this 
position. It is, therefore, seen that the lever 
system provides an operating structure which 
is complete without the use of the lyre 22. The 
cranks of the lever System can be moved Out Of 
the way when not in use and the levers i52 
and 63 cooperate with the operating rods of 
the lyre to transmit the noVennent of the rods 
to the piano action. 
When the lyre 22 is in position with the mount 

ing plate 23 thereof secured to the Supporting 
plate 2 of the operating unit, the operating 
rods 33 and 3 is of the lyre are used to actuate 
the lever's 53 2d 53. AS is apparent in fig. 
13, the rods 33 aid $34 are positioned in Opeii 
ings 36 in the plate 23 when the lyre is Se 
cured thereto. The rod 33 engages the endi : 3 
of the lever so that as the pedal 3 is dep!'eSSed 
and the rod 33 raised, the end 53 of the level.' 
and actuating rod & Will also be raised and the 
rail is will raise the dailpei's from the Strings. 
The rod 3 is engages the lever 63 so that as the 
pedal 3 is depressed and the rod 3 is raised, 
the rod & Will be pulled down causing the hain 
mer rest to move down and the stroke of the 
hammers to be shortened. When the lyre 22 is 
in place, the cranks 55 and 6' ca: he noved 
to their out of the way position and held in this 
position by the ciips 5:3. Thus, the cranks Wii 
not interfere with the operation of the eve's 
or the pedals and actuating 'ods. 

FigS. 14 and 15 illustrate the provision of the 
operating structure of the piano in a case is 
adapted for portable use. In Fig. i4 the case 
is shown closed as it would be when the piano 
was being carried. AS previously stated, the C:. 
tire piano weighs approximately 80 2Cunds, 2nd 
the over-all Size is approximately 22 inches by 
36 inches by 7 inches deep so that the piana 
in this form would be easily portable. Fig. 15 
shows the piano Supported oil a SEinall table : , 
the table being illustrated in dot-dash lines. Tha 
portable case if includes a double hinged panel 
including members 3 and 73 which when 
opened furnishes 2C3ess to the keys to p3i'ini, 
playing the pia.o. Ciairs ol' Sinal reans 3 
are provided for holding the panel in a position 
Whereby it can be used as a music desk. Slots 

5 aire provided in a botton Sui'face of the case 

lied, the alms being held therein by any suitable 
clamp means. When the pia:30 is positicned for 
playing as in Fig. 5, the arrins are pivoted to 
the position shown so that they can be engaged 
by the knees of the person playing the piano. 
The fraine structure of the piano S. aid the 
action S is generally shown in dotted lines to 
indicate the position of the operating structure 
of the piano within the portable case 3. it 
is believed apparent from the foi'egoing that a 
readily portable piano is provided which is 
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adapted to be supported on any available means 
and is in playing condition without any further 
assembly or adjustment of parts. 

From the above description it is seein that I 
have provided a knock-down piano including an 
operating unit which is complete in itself and 
completely playable independent of a casing or 
supporting structure therefor. The compact ai'- 
rangement of the frame and the mounting of the 
sounding board, strings and piano key and a C 
tion assembly thereto provides a unit which is 
adaptable to various furniture designs not here 
tofore possible for a piano. The shallow con 
struction of the string chassis permits the chassis 
to extend under the keyboard when it is mounted 
at the normal height and still allows sufficient 
room for a person to sit comfortably at the key 
board. The resulting operating unit is small and 
lightweight permitting the unit to be easily 
handled and a piano incorporating the unit to 
be easily moved from room to roon as is desired. 
The complete piano embodying the improved 
piano unit may be of various attractive designs 
and does not include the usual linitation of up 
right pianos that one side thereof is unattrac- ; 
tive and must be placed against a Wall. 
The operating structure is complete in itself 

and can be completely adjusted and then Crated 
for shipment and storage as required. Due to 
the compact form of the operating unit a very 
Small amount of space is required for shipping 
and storage thereof. When the piano is Sold, a 
case of the desired design can be very rapidly 
applied thereto by a piano dealer without read 
justing the action. This permits the dealer to 
keep a relatively few pianos in stock as it is possi 
ble to apply various case designs to any operating 
unit. 
While I have described certain embodiments 

of my invention which are considered illustrative 
thereof, it is apparent that various changes and 
modifications can be made in the structure with 
out departing from the intended scope of my 
invention as defined in the appended claims. 

I clain: 
1. A small horizontal piano comprising a single 

horizontally positioned frame member having re 
cesses on the top and botton sides thereof, a 
sounding board mounted on said frame member 
in said recess on said bottom side thereof, piano 
strings supported by said frame member in Said 
recess on said top side thereof, an action Sup 
ported on said top side of Said frame member 
including hammers positioned with respect to 
said strings for actuation thereof, and a key 
frame supported on said top side of Said fraine 
member including keys extending parallel to Said 
frame, each of said hammers including a butt 
having a projection thereon, each of Said keys 
including a rear portion having an extension 
thereon adapted to engage said projection on said 
hammer butt and a spring secured to Said key 
and engaging said hammer butt for holding 
said projection against said extension, Said action 
and said key frame extending horizontally en 
tirely within the area, defined by said frame and 
substantially completely covering said area. 

2. A piano in accordance with claim in which 
said keys and said action are so constructed and 
arranged that removal of Said keys from said 
piano does not affect adjustinent of Said action. 

3. In a piano having horizontally positioned 
strings, a piano action and key assembly for 
actuating said strings comprising fixed rail and 
key frame structure. a down striking hammer 
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including a butt which is pivotally mounted on 
Said rail structure and a head adapted to strike 
a string, said hammer butt having a projection 
thereon, a piano key supported on said key frame 
structure, Said piano key having an integral 
rear extension positioned in cooperative engage 
ment with said projection on said hammer, a 
Spring positioned on said key adjacent said rear 
extension and engaging said projection for hold 
ing Said projection against said extension, and 
adjustable means for securing said spring to said 
key whereby the tension in said spring can be 
adjusted. 

4. A piano key and action assembly compris 
ing a fixed rail structure, a hammer including a 
butt pivotally mounted on said rail structure and 
having a projection thereon, a key frame, a piano 
key supported on said key frame and having an 
integral rear extension (ositioned in cooperative 
engagement with said projection, a spring, Sup 
porting insans for mounting said spring on said 
key adjacent Said extension with one end of said 
Spring engaging said hammer butt, Said spring 
tending to hold said extension against said pro 
jection so that said key and said hammer are 
held in position for operation thereof, said sup. 
porting means including an adjusting screw for 
varying the tension in said spring so that the 
pressure exerted by said spring on Said hammer 
butt can be varied. 

5. A piano key and action assembly in accord 
ance with claim 4 including a damper mounted 
on said rail structure and means interconnecting 
said damper and Said hanner for causing move 
ment of said damper when Said hammer is ac 
tuated by said key. 

6. A small horizontal piano comprising a string 
chassis, a piano key and action assembly, and 
means on said string chassis for Securing a case 
thereto for styling the piano, said string chassis 
including a single frame member having re 
cesses on the top and bottom sides thereof, a 
sounding board Supported in said recess on said 
bottom side of said frame member, piano strings 
supported in said recess on said top side of said 
frame member, said piano key and action assem 
bly being supported on said frame member in 
operative position With respect to said strings. 

7. A piano in accordance with claim 6 in which 
the piano key and action assembly is positioned 
directly above said frame member and extends 
entirely within the area, defined by said frame 
member. 

8. A compact operating unit for a horizontal 
piano comprising a single metal frame member 
including a peripheral flange and a web portion 
disposed centrally within said flange, a sounding 
board secured to said frame member on one side 
thereof and positioned within the recess formed 
by said peripheral flange, piano strings and a 
piano key and action assembly supported on Said 
fraine member on the other side thereof, said 
assembly extending vertically partially within 
the recess formed by said peripheral flange and 
extending horizontally entirely within the area, 
defined by said flange. 

9. An operating unit for a piano in accordance 
With clairn 8 in which said piano key and action 
assenbly covers Substantially the entire area of 
Said frame. 

10. An operating unit for a piano in accord 
alace With claim 8 which forms in itself a Com 
plete playable piano structure and which in 
clides provisions for securing a case thereto for 
Styling said piano. 
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11. A compact piano operating unit compris 
ing a single horizontally positioned rectangular 
metal frame member including a web portion 
and a peripheral flange defining recesses on the 
top and bottom sides of Said frame member, a 
sounding board secured to said frame member 
and positioned in the recess on the bottom side 
thereof, piano strings and a piano key and action 
assembly supported on said frame member on 
the top side thereof, said key and action assembly 
being positioned partially within said top recess 
and extending entirely within the rectangular 
area, defined by said peripheral flange and Sub 
stantially covering said entire rectangular area. 

12. A compact piano operating unit which 
forms in itself a complete playable unit and 
which includes provisions for securing supporting 
legs and an enclosing case thereto, said Operating 
unit comprising a single metal frane member in 
cluding a Web portion and a peripheral flange 
defining recesses on either side of said frare 
member, a Sounding board and a pin block se 
cured to said frame member and positioned in 
the recess on one side thereof, piano strings and 
a piano key and action assembly supported on 
Said frame member on the other side thereof and 
extending at east partially within the recess on 
said other side, and means on said sounding board 
and pin blocks for securing a piano case and 
Supporting legs to said operating unit. 

13. A knock-down piano comprising an operat 
ing unit adapted to be horizontally positioned 
and including a string chassis having a single 
frame member, a piano key and action assembly 
removably supported on said frame member, said 
key and action assembly being positioned above 
said string chassis and entirely within the rec 
tangi jar area defined thereby, said operating 
unit, including provisions thereon for securing a 
case thereto, and a case including legs for sup 
porting said operating unit and a plurality of 
members adaoted to enclose said operating unit, 
said case members being adapted to be assembled 
to each other when they are Secured to said 
operating unit. 

4. A piano comprising an operating unit which 
forms in itself a complete playable unit inde 
pendent of a case and supporting means therefor', 
said operating unit including a string chassis, 
a piano key and action assembly Supported by 
said chassis and Superimposed thereon, said a,c- 
tion including movable rail means for modifying 
the expression thereof, and a lever system se 
cured to said string chassis for operating said 
movable rail means and including retractable 
actuating arns extending below said chassis. 

15. A piano comprising an operating unit which 
forms in itself a complete playable unit and which 
includes provisions thereon for securing support 
ing legs and a lyre thereto, said operating unit 
including a string chassis, a piano key and action 
assembly supported on Said chassis, movable rail 
means for rhodifying the expression of Said action, 
and a lever system secured to said string chassis 
for operating said movable rail means, said lever 
system being operable independently of said lyre, 
said iyre including pedals and mechanical means 
adapted to be connected to said lever System. When 
said legs and said lyre are secured to said operat 
ing unit, so that movement, of said pedals is trans 
mitted to said nowable rail mean S. 

16. A piano in accordance with claim 15 in 
which said lever system includes actuating arms 
which are adapted to be positioned below said 
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12 
person playing the unit, said arms being adapted 
to be retracted into said operating unit When 
said lyre is secured thereto, and said lever SyS 
term is operated by said mechanical means. 

1'. A knock-down piano comprising an oper 
atting unit which forms in itself a complete play 
able unit and which includes provisions thereon 
for securing a case thereto, and a case adapted 
to be secured to said Operating unit including 
supporting legs, nembers adapted to enclose said 
operating unit, and a lyre, said operating unit 
including a string chassis, a piano key and action 
assembly supported by said chassis and Superim 
posed thereon, said action including movable 
rail means for modifying the expression thereof, 
said string chassis including provisions thereon 
for receiving said legs, and means on said string 
chassis for removably securing said enclosing 
members and said lyre thereto, said lyre includ 
ing pedals and mechanical means adapted to be 
operatively connected to said movable rail means 
when said case is applied to said operating unit 
So that movement of said pedals is transmitted 
to Said rinovable rail means. 

18. In a piano having horizontally positioned 
Strings, a piano action and key assembly for 
actuating such strings comprising fixed rail and 
key frame structures, a down striking hammer 
including a, butt which is pivotally mounted on 
said rail structure and a head adapted to strike 
a string, said hammer butt having a projection 
thereon, a piano key supported on said key frame 
Stilicture, said piano key having an integral rear 
extension positioned in cooperative engagement 
With said projection on said hammer, a spring 
Supported on said key adjacent said rear exten 
Sion and engaging said projection for holding 
Said proiection against said extension, a damper 
mounted on said rail structure, a second Spring 
Secred to said rail structure and adapted to hold 
Said damper against a string, and flexible means 
Secured to said hammer butt and said daraper 
and arranged to lift said damper off said string 
When Said hammer is actuated by said key. 

19. A horizontal piano comprising a string 
chassis, a key and action assembly positioned 
above said string chassis, and a, case enclosing 
Said string chassis and key and action a sesmbly, 
Said key and action assembly including piano 
keys and hammers extending in end-to-end rela 
tion from the front to the back of said string 
chassis, Spring means for controlling the move 
ment of said keys and hammers, and neans for 
adjusting the tension of said spring means, said 
case including a music rack positioned across said 
keys adjacent the rear end theerof and a hinged 
to cover, said adjusting means being positioned 
back of said music rack so that they are available 
for adjustment by raising said hinged cover. 

20. A portable piano carrying case for a com 
pact completely playable piano operating unit 
which includes keys for operating the unit and 
a retractable arm for in odifying the expression 
of the unit, said carrying case completely en 
closing said operating unit and including means 
for carrying the same, said carrying case having 
a hinged panel for providing excess to said keys 
and an opening therein through which Said all'in 
ray extend to. 2, position outside said case for 
operation by a person playing the piano. 

21. A portable piano carrying case for housing 
a compact piano operating unit which is com 
pletely playable when supported horizontally on 
a table or the like and which includes keys for 

operating unit for operation by the knees of a 5 operating the unit and a retractable arm for 
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modifying the expression of the unit, saidportable 
carrying case completely enclosing said operating 
unit and including means for carrying the Same, 
said carrying case having a hinged panel on One 
side thereof which may be opened to provide 
access to said keys by a person playing the piano 
and an opening in the opposite side thereof 
through which said arm may extend to a posi 
tion below said case for operation by the knees of 
the person playing the piano. 
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