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UNITED STATES PATENT OFFICE. 
...WILLIAM GIFFerD REAoAREUR, OF NEW YOR.E., N. Y., ASSIGNOR OF ONE-HALF TO 

To JIS REYER, OF NEW YORK, N. Y. 

NEUAC i-AER, 

1,003,279. 
Application filed August 13 

To all thon it may concern. 
Be it known that I, WILLIAM G. MAC 

ARTHUR, a citizen of the United States, and 
a resident of the city of New York, borough 

5 of the Bronx, in the county and State oi 
New York, have invented a new and in 
proved Pneumatic Piano-Player of which 
the following is a full, clear, and exact de 
scription. 

This invention relates to a new and im 
proved piano-player of the pneumatic type. 
An object of this invention is to provide a 

device which will be simple in construction, 
inexpensive to manufacture, strong, durable 

15 and both quick and positive in its action. 
A further object of this invention is to 

provide a piano playing attachment in which 
the pneumatic portion is attached directly 
to the keys, whereby a great Saving in space 

20 and more positive and sensitive inovement is 
obtained. 
: These and further objects, togethe' with 
the construction and combination of paris, 
will be more fully described hereinafter and 
particularly set forth in the ciains. 

Reference is to be had to the accompany 

O 
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ing drawings forming a part of this specific 
cation, in which similar charact 
ence indicate corresponding pai'i 
views, and in which 

Figure 1 is a vertical section through a 
piano with my attachment there: i) ; Fig. 2 is 
an enlarged section through one of the keys 
and the pneumatic connected thereto, show 
ing the key in its raised position; Fig. 3 is 
a view similar to Fig. 2, showing the key in 
its depressed position; Fig. 4 is a Section 
along the line 44 of Fig. 3, showing a plu 
rality of keys; Fig. 5 is a vertical section on 
the line 5-5 of Fig. 3; and Fig. 3 is a hori 
zontal section on the line 6-6 of Fig. 3, 
looking in the direction of the arrow. 
Referring more particularly to the sepa 

rate parts of the device, indicates the cas 
ing of the piano, which is provided with the 
usual strings 2, which are adapted to be 
sounded by hammers 3, forming a part of 
the piano action 4, which may be of any 
suitable character. The lowermost member 
of the piano action 4, indicated at 5 in each 
case, rests on one of a plurality of keys 6, 
which may be of any suitable form, prefer 
ably pivoted internediate their ends, as in 
dicated at 7. The weight of the action and 

5 the spring tension thereon normally holds 
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the rear ends of the keys 6 depressed and the 
forward ends raised, as is usual. 

Extending transversely of the keys 6, and 
supported by the casing 1 in any well known 
manner, there is provided an air-box 7, 80 
which is connected in any suitable manner, 
as by means of a tube 8, to a suitable source 
of suction, such as that indicated by the bel 
lows 9, which may be operated in any suit 
able maner, as for example by the pedals 10. 65 
For each of the keys 6, there is provided 

an opening 11 in the top of the air-box 7. 
For each. of the openings 11 and each of the 
keys 6, there is provided a casing 12, each 
of which has an opening 13 extending in 70 
alinement with the openings 11. The casing 
12 is divided into two compartments by 
means of a partition 14. These compart 
ments are indicated by means of the nu 
merals 15 and 16. The former may be 75 
termed the vacuum compartment, and the 
latter, the atmospheric compartment, inas 
much as the former is connected to the vacu 
an air-box and inasmuch as the latter is 
connected to the atmosphere by means of a 80 
passage 17 and passages 18, the latter let 
ting out of the side of the casing 12 to the 
atmosphere. 
The top of each of the casings 2 and the 

bottom of each of the keys 6 form the top 35 
and bottom walls of a pneumatic chamber 23, 
the side walls of which are formed of an ac 
cordion-plaited flexible member 19, formed 
of any suitable impervious material, such as 
rubber sheeting. 

For the purpose of securing each of the 
members 9 to each of the keys 6, the keys 

90 

are cut out at 20 and 21 to form slight 
grooves in which the edges of the flexible 
members 19 are inserted and secured. The 95 
chamber 23, which is formed between the 
bottom of the key and the top of the casing, 
may be termed a pileumatic, and is connected 
in each case by an opening 22, to the atmos 
pheric compartment, 16. When any one of 100 
the keys 6 is in its normal raised position, 
the compartment. I6 is connected to the at 
nosphere, and therefore the chamber 23 is 
also connected to the atmosphere. 

In order to connect the chamber 23 and 105 
the compartment it to the vacuum chamber 
15, and thus to the source of suction, there 
is provided in the partition 14 an opening 
24, which forms a means of communication 
between the compartments 15 and 18. This ll) 
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opening 24 is normally closed by means of 
a single valve 25, which extends through 
and is free to move in the opening 24 and 
has an upper flange or head 26, which is 
adapted to close tightly in the surrounding 
surface of the opening when the valve is in 
its lowermost position. The valve 25 l'ests 
at its lower end on a flexible diaphragm 27, 
which may be of any suitable form and 
material, and covers a cavity 2S in the cas 
ing 12. This cavity 28 is connected by 
means of a passage 29 to a tube 30. There 
is one of these tubes 30 for each of the 
casings 12 and each of the keys 6, and they 
are connected at their opposite ends to a 
tracker 31 provided with suitable openings 
32. For the purpose of operating the de 
vice, these openings 32 are normally closed 
by a music sheet 33, which is plovided with 
perforations at suitable intervals corre 
sponding to the notes to be played, and 
these openings are adapted to be brought 
into alinement with the openings 32, So as 
to permit atmospheric pressure to enter the 
tubes 30 and thus come under the diaphragm 
27. When atmospheric pressure has been 
admitted beneath the diaphragm 27, in 
view of the lower pressure on the top of the 
diaphragm 27 it will overcome the Weight 
of the valve 25, raising it, so that its head 
26 shuts of the opening of the passage 17, 
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cutting off communication between the con 
partment 16, the chamber 23 and Outside 
atmosphere, and simultaneously opening 
communication between the vacuum coln 
partment 15 and both the compartment i8 
and the chamber 23. When this has been 
done, the chamber 23 will be submitted to 
the suction or negative pressure of the 
vacuum air-box 7, and the key 6 will be 
drawn down and caused to actuate the piano 
action 4. 
For the purpose of drawing out the air 

in the cavity 28 and the tube 30 when the 
opening 32 corresponding thereto has been 
again covered by the music sheet 33, there 
is provided a bleed passage 34, which con 
nects the passage 29 to the vacuum colm 
partment 15. When the negative pressure 
on both sides of the diaphragm 27 has been 
equalized, the weight of the valve 25, plus 
the atmospheric pressure on its head, Will 
cause the valve to force down the diaphragm 
27, seating its head around the opening 24, 
thereby simultaneously opening the cham 
ber 23 to atmospheric pressure and cutting 
it off from the source of suction. 
The operation of the device will be readily 

understood when taken in connection with 
the above description. 
When it is desired to play the piano, a 

reel having a music sheet 33 with perfora 
tions therein corresponding to the notes of 
the piece which is to be played, is placed 
in coöperative relation with the tracker 31, 
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At the same time. the air-box. 7 is placed 
under a negative pressure or Vacuum by 
means of a suitable device, such as the bel 
lows 9, operated by any suitable force, such 
as the pedals 10. When an opening in 
the sheet 23 comes in opposition to an open 
ing in the tracker 31, the atmospheric pres 
sure is admitted to the under side of the 
corresponding diaphragm 27, So that the 
valve 25 is raised, cutting off communica 
tion of the compartment 16 and the cham 
ber 23 with the air, and simultaneously 
opening up communication between the 
vacuum box 7, the vaclium compartment 15 
and the compartment 16 and the chamber 
23, so that the member 19 is collapsed, and 
the key 6 drawn down, causing the opposite 
end of the key to be raised, and actuating 
the action 4, so that the hammer 3 comes 
in contact with the strings 2, thereby sound 
ing the strings. When the opening in the 
music sheet 33 has passed out of allinement 
with the opening 32 in the tracker 31, the 
atmosphere will be cut off from communi 
cation with the under side of the diaphragm 
27, and the air in the cavity 28, the passage 
29 and the tube 30 will be Sucked out 
through the bleed passage 34, so that the 
valve 25, will be forced down by the atmos 
pheric pressure on its head and by its 
weight. So as to close the opening 24, thus 
shutting off communication between the 
Source of vacuum and the chamber 23, and 
simultaneously opening communication be 
tween the atmosphere and the chamber 23, 
so that the action 4 will force the rear end 
of the key 6 down, Faising the forward end 
of the Same. This operation will be re 
peated in the case of each of the keys as 
many times as there are openings in the 
music sheets 33 and with frequencies cor 
Fesponding to the position of these openings. 

It will thus be seen that there is provided 
a new and improved piano player, which 
will minimize the space occupied, by con 
necting the operating mechanism directly 
to the keys, and thus also increase the posi 
tiveness of the action. 
While I have shown one embodiment of 

Imy invention, I do not wish to be limited 
to the specific details thereof, but desire to 
be protected in various changes, modifica 
tions and alterations which I may make 
within the Scope of the appended claims. 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
Patent:- 

1. In a piano player, the combination 
with a plurality of keys arranged in iux 
taposition; of a series comprising a plurality 
of air compartments and an air chanber 
located Subiacent, each of Said keys in Super 
posed relation, the bottom Wall of each of 
said keys fol'ining a wall of said chamber, 
the top wall of one of Said compartments 
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forming a wall of said chamber, a passage 
between said compartments, a valve con 
trolling said passage, and a suction-operated 
diaphragm for operating said valve. 

2. In a piano player, the combination 
with a plurality of keys arranged in juxta 
position, of a series comprising a plurality 
of air compartments and an air chamber 
located subjacent each of said keys in super 
posed relation, the bottom wall of each of 
said keys forming a wall of said chamber, 
the top wall of one of said compartments 
forming a wall of said chamber, a passage 
between said compartments, a valve control 

Copies of this patent may be obtained for 

8 

ling said passage, a suction-operated dia 
phragm for operating said valve, and a 
common suction air-box extending trans 
Versely beneath said keys and connected to 
the bottom compartment in each of said 
series. 

In testimony whereof I have signed my 
name to this specification in the presence 
of two subscribing witnesses. - 

WILLIAM GIFFORD MACARTHUR, 
Witnesses: - 

IRENE S. FLAM, 
DAVID FLAM. 

five cents each, by addressing the "Commissioner of Patents, 
Washington, D. c." 
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