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out of sight, but which is readily removable. 
for the purpose of inspection or repairs, and - - 

complete instrument embodying my inven 
25 
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UNITED STATES PATENT OFFICE, 
WILLIAM A. WATSON, oF MEDFORD HILLSIDE, MASSACHUSETTS, AsSIGNOR. To 

NATIONAL PIANO COMPANY, OF BOSTON, MASSACHUSETTS, A CORPORATION OF 
MAINE. 

1,059,324. 

To all whom it may concern: 
Be it known that I, 

WATsoN, of Medford Hillside, in the county 
of Middlesex and State of Massachusetts, 
have invented certain new and useful m 
provements in Pneumatic Attachments for 
Pianos, of which the following is a speci 
fication. 
This invention relates primarily to pianos : 

and other musical instruments in which th 
piano are allowed entire freedom. mechanism may be combined to convert such 

instruments into self-playing instruments, 
and my invention relates particularly to that 
class of pneumatic pianos in which the 
mechanism is contained entirely within the 
piano-case. . - 
The primary object of the invention is, 

to provide an attachment for the automatic 
playing of pianos, which attachment is con 
tained within the case of the piano and is 

which may be employed in any piano of 
ordinary construction, the said attachment 
being so compact that it does not interfere 
with the operation of the piano action or 
other parts of the instrument. The com 
pactness of the attachment and the general 
structure is of such a character as not to 
interfere with the freedom of tone, that is, 
obstruct the passage of sound waves from 
the piano to the room. - 
Another object of the invention is to con 

struct the attachment in several parts, or 
units which may be individually, or inde 
pendently removed from the piano for the 
purpose of inspection and repair of either of 
the parts of the attachment or of the piano 
itself, thereby rendering it unnecessary to 
remove further parts of the mechanism than 
may be required to furnish access to the 
particular part needing attention. 
Other objects of the invention are to im 

prove and simplify various parts of the 
mechanism needed to convert an ordinary 
piano into a so called self-playing piano, 
and render such parts more diminutive in 
appearance and consequently more in keep 
ing with the present style of piano con 
struction, all as will be more fully herein 
after described and pointed out in the 
claims. 

In carrying out my invention I not only 
utilize the spaces existing in pianos where 

specification of Letters Patent. 

the mechanism 
WILLIAM ARTHUR 

of the 

stantially 
claimed. . - 

Of the accouhpanying drawings:-Figure 

PNEUMATIC ATTACHMEN FOR PANOS. 

Patented Apr. 15, 1913. 
Application filed September 8, 1905. Serial No. 277,490. 

W l can be conveniently placed, 
but I also place and arrange the parts of 
my attachment without apparent increase 
in the mechanism of the piano as a whole, 
giving it the appearance of a simple ex 
tension of the 
sult of this is that there is little or no con 

present mechanism. The re 

fusion to repairers, because of the presence 
parts of the attachment, and also 

the sound vibrations emanating from the 
Other objects of my invention are to pro 

vide improvements in an organized piano 
of this character which result in advantages 

- - - that will be more fully explained herein 
after. 
To these ends my invention consists in the 

construction and combination of parts sub 
as hereinafter described and 

1 represents a vertical section through a 
tion. Fig. 2 represents a front elevation of 
the same the right hand portion being 
broken away and portions being broken out 
at the upper left hand parts of the figure 
to show interior details of construction, 
Fig. 3 represents an elevation of a rear por 
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tion of the frame or so-called skeleton back 
of the piano to which the bellows are at 85 
tached, said frame or skeleton back being 
removed from the case. Fig. 4 represents 
a section on line 4-4 of Fig. 3. 
represents an enlarged section on line 5-5 
of Fig. 1. Fig. 6 is a perspective view of 
the air trunk brackets. Fig. 7 represents an 
elevation of the same, partly broken out and 

Fig. 8 represents a section on . in section. 
line 8-8 of Fig. 7. Fig.9 represents a de. 
tail section, enlarged, online 9-9 of Fig. 2. 
Fig. 10 is a view similar to the lower por 
tion of Fig. 9, the lower pneumatic being 
collapsed. Fig.11 is a detail plan view, en 
larged, of one of the coupler tongues. Figs. 
12 and 13 are views similar to portions of 
Fig. 1, showing two of the removable units 
detached. Fig. 14 represents a details en 
larged from Fig. 1, of the means for holding 
the coupler tongues projected or retracted. 
Fig. 15 represents a detail section on ine 
15-15 of Fig. 1. Figs. 16, 17, and 18 repre 
sent respectively detail sections on lines 
16-16, 17-17, and 18-18 of Fig. 9. 

: vs.------...... . 
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Similar reference characters indicate the 
same or similar parts throughout the several 
WeWS. 

Such parts of the casing and frame and de 
tails of the piano itself as are illustrated in 
the drawings are or may be of any ordinary 
or preferred type. It will not be necessary 
herein to describe or even mention many of 
the parts of the piano itself, and it will be 
sufficient to refer to the frame or plate 20, 
the strings 21, the sounding-board 22, the 
piano action as a whole indicated at 23, the 
key-bottom 24 and the key-frame 25. 
The key-bottom 24 is cut away at the rear 

as indicated at Fig. 1; that is, it is of much 
less depth than in the ordinary piano. This 
provides space for the pneumatic units of 

O 

s 

the attachment, and at the same time pro 
vides less obstruction for the passage of 
sound waves from the piano. Each key 26 
is preferably formed with a recess or mouth 
27 at its rear end to provide for the engage 
ment of a coupling device to give motion to 
the keys whenever, desired. Otherwise each 
key is constructed and mounted Substan 
tially as in an ordinary piano. Therefore a 
series of tongues 28, one for each key, is 
pivoted at 29 (Fig. 13) to the rail 30 and 
the front end of each tongue enters the mouth 
or recess 27 (Fig. 1) of a key. The rail 30 
is hinged at 3i to a suitable strip or bar that 
is carried by the pneumatic unit, and said 
rail is provided with an upwardly project 
ing arm 32 at one end, said arm having its 
upper end engaged with the under surface 
of a cam spring 33 (Fig. 14) consisting of 
an undulating piece of resilient metal ser 
cured at its ends to the bracket 34. Said 
spring is formed with two depressed por 
tions as best shown in Fig. 14 so that when 
the arra 32 is in one or the other of the de 
pressed portions the rail 30 will be held 
backward sufficiently to discharge all of the 
tongues 28 from the keys, in which case the 
pneumatics will actuate the action inde 
pendently of the keys, or, as shown in Fig. 
i, in which the tongues 28 are in engage 
ment with the keys, the movement of the 
pneumatics to actuate the hammers will also 
actuate the keys. From this it will be 
readily understood that (1) the keys may 
actuate the action irrespective of the pneu 
matics; (2) that by a disengagement of the 

"tongues 28, the action may be actuated by 
55 the pneumatics without affecting or operat 

ing the keys, and (3) the engagement of 
tongues 28 and the keys will cause the keys 
to be actuated by the pneumatics. In other 
words, the independent abstracts 38 and 

20 

25 

30 

35 

40 

45 

50 

6 

erated respectively by the keys and the pneu 
matics, for actuating the action, the tongues 
28 forming connecting means foi; the pneu 
mitic devices and the keys when the auto 

65 matic operation of the later is desired. As 

capstains 39 provide independent means, op 

2,059,334 

a means for Swinging the rail 30 in the man ner described, I prefer to provide a clip 35 
(Fig. 12) having Spring-jaws adapted to en 
gage an Offset portion of the arm 32, said 

- clip 35 having a forwardly extending por 
tion or rod 37 terminating in a handle or 
knob 36 (Fig. 12) that is within easy reach 
of a person at the front of the instrument 
when the cover is raised. Any suitable 
means may be provided for supporting and 
guiding the rod 37. The reason for con 
structing the clip 35 with spring-jaws is to 
enable the same to be readily detached from 
the portion of the arm 32 which is engaged 
by said clip when the unit illustrated in Fig. 
12 is to be removed from the instrument, as 
will be hereinafter described 
Two sticker-operating devices comprising 

the abstract 38 and capstan 39 are shown as 
adapted to engage the sticker 40 of the piano 
action. Said sticker 40 has a widened foot 
as shown in Fig. 1, said foot being engaged 
by both said abstract and capstan. The 
capstain 39 is carried by a key 26 while the 
abstract 38 is longer and extends down in 
position to engage the upper lever 55 of the 
pneumatics, as shown in Figs. 1, 9 and 13. 
As shown in Fig. 1 each tongue 28 is slotted 
as at 42, the abstract 38 passing through 
said slot and provided with regulating but 
tons 4i above and below the tongue, where 
by the engagement is such between each 
tongue. 28 and capstan 39 that when the 
parts are in the positions shown in Fig. 1 
the keys, which otherwise would be motion- 100 

70 

75 

s5 

90 

95 

less are made to move. When the key-bot 
tom, key-frame, keys, cover, key-blocks and 
lock-rail are all removed as shown in Fig. 
12, unlimited access is afforded to every part 
of the piano and pneumatic actions, and to 105 
the plate, Strings, Sound-board, pedals, and 
treadle mechanism, and there will still re 
main a connection between the pneumatics 
and the stickers 40 of the piano action so 
that the piano may be played during the 110 
inspection of parts notwithstanding this dis 
section. t 

In Fig. i., 43 represents one of the support 
ing guides which supports one end of the 
key-bottom 24, and the parts Superposed 115 
thereon, screws 44 passing through the 
guides 43 into the said key-bottom and the 
end blocks thereof. When the screws 44 are 
removed, the key-bottom 24, key-frame 25 
and the keys 26 and the cover of the key- 120 
board, (all of these parts being represented 
in Fig. 12, as a unit,) may be readily drawn 
out from the piano-casing, the mouths or 
recesses 27 of the keys readily leaving the 
tongues 28, and the clip 35 separating from 125 
the arm 32. At the same time the key-frame 
draws away from its rear supporting guides 46 (Fig.13). 
The neumatics are for convenience ar- . 

ranged in two banks or horizontal rows, one 130 
N 



1,089,824 
above the other, alternate keys being opera 
tively connected to adjacent pneumatics of 

O 

5 

manner hereinafter referred to. 

the same bank, each pneumatic being of such 
size and proportion as to contain the proper 
volume of air necessary for the desired ac 
tion for the operation of the piano, in the 

As best 
shown in Fig. 9, the two banks of pneu 
matics and their appurtenances are alined 
by brackets, one-of which is shown in said 
figure at 45. Each of said brackets com prises upper and lower substantially hori 
zontal portions and a vertical portion or 
web connecting them, the left hand edge of 
the bracket being open. The objects of this 
construction are manifold, being not. Only 
to hold in proper alinement all of the parts 

- 20 

as 

se 

35 

40 

45 

superposed thereon, but to afford an easy 
dissection of the brackets, pneumatic levers 
55 and their appurtenances from the pneu 
matic banks, by the removal of the screws 
50. Each bracket is formed with an open 
ing to provide a handle 46 and is also pro 
vided with pendant ends or feet upon which 
to stand when removed from the piano cas 
ing, and with flanges 47 to which the upper 
and lower tube-boards 48.49 are secured by 
screws 50. As shown in Fig. 9 the vertical. 
portions of each bracket 45 project beyond 
the plane of the rear ends of the pneumatics 
51 and also beyond the plane of the rear 
edges of the links 54. Therefore the brack 
ets 45 and the two banks of pneumatics and 
the primaries, when removed from the piano 
as a unit, may be turned over so that the 
portions of the brackets which connect the 
upper and lower arms may rest on the floor, 
without risk of damage to either the pneu 
matics or the said links. The handles 46 
have their top and front edges so formed as 
to constitute suitable guides for the key 
frame when the latter is introduced to posi 
tion, and to support said frame when so 
placed. The rear edges of said tube-boards 
are also secured to the vertical portions of 
the brackets 45 by similar screws 50, and at 

50 
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this point act as guards to protect the stick 
ers from injury by a slight non-alinement. 
The two tube-boards 48, 49 are substantially 
identical and are formed with the tubes, 
ducts, or windways as hereinafter, described. 
Each pneumatic 51 of the two banks is de 
tachably secured under its respective tube 
board 48 or 49, as by ribs projecting in 
wardly from the primary shells 57 into 
dove-tailed ways or grooves 92 formed in 
the upper member of each pneumatic. 
Similar to the ribs, projecting from the pri 
mary shells, as before mentioned, and at 
tached to the lower side of the tube-board, 
are also suitable extension guides for the better support of the rear extended portion 
of the pneumatics. As indicated in Fig. 9, 
the upper levers 55 extend over a rear por. 
tion of the upper tube board 48, which por 

3. 

tion is preferably provided with a felt cush 
ioning strip as at 550. This provides a rest 
or Support for preserving the alinement of 
the upper levers 55 and owing to the links 
54, also preserves the alinement of the mov 
able portions of both banks or series of 

70 

pneumatics when at rest, because the mov- , 
able members of the upper and lower pneu 
matics are connected to the said links by the 
toes, 52. The reason for making each pneu 
matic relatively long and narrow is to pro 
vide normal capacity, for power while re 
ducing to the minimum the number of banks 
of pneumatics, and to this end all of the 
space available from the strings out, is uti 
lized, reducing the iron plate also to nearly 
or quite the same plane as that of the 
strings, providing, o: course, for an equal 
tion. This arrangement also provides im 
portant advantages in leverage-power in ad 
dition to pneumatic-power already alluded 
to, which will be hereinafter more fully de 
scribed. The movable member of each pneu natic, is provided with a toe or projection 

strengthening of the plate in a lateral direc 

75 

80 

90 
52, adapted to enter a hole 53 formed in a 

pneumatic is removed from its guides the 
toe is drawn away and is disengaged from 
the lifter link, the toe being free to be with 
drawn by such removal of the pneumatic. 

sticker or lifter link 54, so that when the 

95 

By this construction, in addition to dispens ing with any necessity for manipulating a 
connection between the toe and lifter, there 
is a mutual co-action between the toe and lifter to prevent any appreciable relative 100 
lateral movement of the pneumatic and . 
lifter, the toe thereby forming a guide for 
the lifter 54. The link 54 has its upper and 
lower ends pivotally connected with the 
outer ends of upper, and lower levers 55 pivoted at 56 to suitable fixed points of the 

105 

frame of the pneumatic unit. All of the 
links 54 are arranged yertically in aline 
ment, or in other words side by side, and the eyers 55 of each row are arranged in paral 
55 being one above the other and substan. 
tially alined with the ends of their respec tive pneumatics. The levers 55 are substan 
tially of the same length. as the movable 
members of the pneumatics, and the pivot 
points at one end thereof are in substantial 
vertical alinement with the pivot of the keys, therefore reducing to a minimum all 
friction of the moving parts, also affording 
absolute uniformity of movement, and fur. ther permitting the upper levers 55 to en 
gage with the lifters or abstracts 38 at points . 
remote from the free ends of the levers, thereby increasing the leverage of the mov 
able members of the pneumatics. 

10 

lelism, the pivots of each pair of the levers 

15 

120 . 

The summary of the preceding description 
attaches importance to the location and pro. 
portion of the pneumatics, viz, an unusual 30 
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extension toward the strings for the promo- the parts are in the 
tion of leverage; a contra, extension to lo 
cate their pivotal points under the key full 
Crum; a forward and backward extension 

5 combined with proper width to produce 

15 with ducts or windways a? and a, connected 

power capacity; and a narrow width so as 
to reduce the number of pneumatic banks 
within the range of the width of the piano 
action. 
Each tube-board is formed with a so 

called chamber brunning its entire length in 
which chamber the air is under tension or 
partial vacuum as will be hereinafter de 
scribed. And each tube-board is formed 

by curved tubes a, as shown in Fig. 8. In 
Figs. 9 and 10 the tubes a are omitted from 
most of the ducts a for the sake of clear 
ness of illustration, but it will be understood 

20 that, in practice, tubes a connect all of 
the ducts at and a'. The ducts G extend 
under the vacuum chamber b and of course 
there will be one of such ducts for each 
piano key. In each tube-board there will 

25 be one half as many ducts a? as there are 

30 communicating with such dict a? through a 

keys, the other half of the ducts being in the 
other tube-board. Secured against the front 
edge of each tube-board is a series of pri 
mary shells 57, one for each duct a' and 
port or passageo. The port (, is formed in 
the lower part of the shell 57 and removable 
therewith, the material surrounding the ter 
minal of the port being flat to receive the 

35 lower member of the primary. The fiat face 
surrounding the terminal of the port may be 
termed a conduit-block. Each, shell 57 also 
has a chamber for the primary or bellows 
58 the interior of which communicates with 

40 the port a. The upper or movable illenber 
of each primary 58 is formed with a pin 
hole 59, and is provided with a sien 60 
having a valve 61 the upper face of which 
is adapted to close openings 62 in the upper. 

45 wall of the primary shell, and the lower 
portion of said valve being adapted to con 
trol an opening c leading to a port o' pas 
sage-way c' formed in the shell 57. 
port or passage-way 6' connects with the 

50 interior c of a pneumatic 51. As will be 
readily understood, all of the operating 
parts comprised in the primary and the 
valves operated thereby are carried by the 
primary shell, and removable therewith as a 

65 finitary structure. And as the severai com partments containing these operating parts 
are open on one side when the she is re 
moved, an inspection of this mechanism, as 
an entirety, is readily obtained without the 60 necessity of disturbing the position of any 
of the parts carried by said shell. These 
letters of reference will be used hereinafter 
to describe the course of the air, but it may 
be stated here that the openings 62 coin 

cres municate with the atmosphere so that when 

shown. 
chamber b is under tension and therefore, 

. As has been described, 
matics represented in Figs. 9 and 10, and 

Said 

position shown in Fig. 
9 the pneumatic 51 will be open to the at 
Inosphere and consequently expanded as 

As has been stated, the air in the 
whenever air is admitted to one of the pri 
maries 58 through the port a. and the ducts 
a, a”, a due to the passage of the perfora 
tion of the record sheet, the pressure of the 
air so admitted to the primary 58 will case 
the valve 61 to lift to the position shown in 
Fig. 10 because the small hole 59 is not large 
enough to permit the air to pass through 
the primary 58 without actuating its mov 
able member and waive stem and valve. As 
Such movement of the valve opens the pas 
Sage c, the air in the space 6 of the pneu 
matic 51 is immediately exhausted into the 
chambe, b, resulting in the actuation of the 
Sticker 54 and, through the upper lever 55, 
the abstract 38 and the particular string of 
the piano designed to be sounded. As soon 

7. 0. 

30 

35 

as the recordsheet has passed so that no 
further air can be drawn through the ducts 
a', af, a, the pressure of the atmosphere 
through the openings 62 causes the valve to 
fall from the position shown in Fig. 10 to 
that shown in Fig. 9, the air that is in the primary 58 now escaping through the pin 
hole 59. Air under atmospheric pressure 
then immediately passes through the pas 

90. 

95 

sageway g into the space 6 of the pneu 
matic and causes the pneumatic and the 
Sticker's to return to the position indicated 
in Fig. 9. 

the banks of pneu 
the several brackets 45 which comprise the 
alining frame of said banks, are removable 
from the casing. The line of separation of 
the tube-boards, so as to permit such re 
innoval of the banks, is indicated at 63 in 
Figs. 6 and 7. As shown in said figures por 
tions of the tube board in which the air 
ducts or windways are formed overlap. 
That is, at each end of the removed unit, 
portions of the action extend over and rest 
upon brackets or fixed members within the 
casing in which contiallations of the air 
ducts or windways are formed. The horizon 
tal portion of the fixed bracket is repre 
sented at 64 and the upright, portion at 65. 
While Fig. 2 shows these brackets only at 

al 

the left, it is to be landerstood that, a sini 
lar structure exists at the right, and here 8ts 

inafter they will be referred to as air trunk 
brackets to distinguish them from the metal 
brackets which a line the tube boards, 

a sh;2 now describe the connections and 
means whereby the air is kept under tension 
or partial vacuum in the chainber b. - 
The upper and lower chambers b connect 

with a vertical file 6' (Fig. 6) communicat 
ing with a title or passage b formed in the 
horizontal portion of the trunk above the 

00 

O 
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ducts a' (Fig. 7). Said passage b° commu 
nicates with a chamber b and through an 
opening in the trunk, with passages b, b. 
and b° (Fig. 1). It is to be understood of 

5 course that such passages or flues may exist 
in each end of the casing of the piano. The 
passages b" communicate with a passage b 
(Figs. 3, 4 and 5) and the passage b com 
municates with the spaces b and b in the 
reservoir bellows 68 and the two pumping 
or treadle-operated bellows 69. Of course, 
since all of the chambers or passages from b 
to b inclusive communicate freely with the 
reservoir b, said chambers or passages may 
also be construed as portions of the reservoir 
for the air under tension. A spring 70 lo 
cated within the bellows 68 controls the 

O 

15 

amount of tension or vacuum clbtained in the 
reservoir, the bellows of the reservoir 68 
being provided with an opening covered by 
the spring held flap 71 of an ordinary type, 
and the two pumping bellows 69 being 
formed with openings covered by spring 
held flaps 72 also of an ordinary form. As 
shown in Figs. 1, 3, 4 and 5, the bellows 68 
and 69 are attached to and carried by the 
back-frame 73 which back-frame is remov 
ably held in place by any suitable means. 
When in the position shown, the air passage 
b' in the back-frame 73 communicates at its 
ends with the air passage b° (Fig. 5). The 
special novelty of this part of the invention 
comprises the removable back carrying a bel 

20 

25 

30 

lows device and acting as legs or a support. 
for the same whether in or out of the piano, 
and the said back being channeled to form 
a concealed conduit for the bellows, and the 
peculiar arrangement of the valves commu 
nicating with said bellows and channel. 
Owing to the fact that, the removable back 
frame 73 extends below the extreme lower 
portion of the bellows attached to said back 
frame, the lower portion of said frame acts 
as legs to support the bellows in free work 
ing position when in the piano, and will also 

35 

40 

45 
act as legs to support the bellows free from. 
the floor when the back is removed and 
stood up against the wall of the room or else 
where. . . . 
I shall now describe the means for operat 

ing the pumping bellows and the construc 
tion whereby the treadle-mechanism may be 
folded within the casing of the piano as in 
dicated by dotted lines in Fig. 1: The 

55 

50 

is formed with an opening 74 which opening 
may be closed by suitable doors or panels 75. 
The side members 76 of the folding frame 
are pivoted to brackets 77 secuired inside of 

60 the base of the frame, said side members 76 passing through suitable openings in the 
doors or panels 75. The outer ends of the 
side members 76 are formed with feet 78 
adapted to rest upon the floor, and are con 

65 nected by a crossbar 79. Each pumping bel-ling a' in the tracker-board 90, there i* an 130 

described and 

lower part of the front of the piano casing 

air is exhausted, or put under tension, to 

lows is actuated by an elbow lever the lower 
arm of which is indicated at 80, passing 
through suitable openings in the plate. 20 
and sounding-board 22. Said lower arm 80 
is pivoted at 81 (Figs. 1 and 5,) to stan 
chiens of the frane of the piano, and the up 
per arm 82 of each elbow lever is so formed 
at 83 as to engage a catch 84 carried by the 
upper edge of the movable member of the 
bellows 69. Oscillation of the elbow lever 
80-82 will actuate the pumping bellows 69 
in a manner that will be readily understood, 
to exhaust air from the passage b" and res 
ervoir bellows 68. The outer end of each 
lever arm 80 is formed with an upturned ear 
85, and the outer members 86 which com 
prise the folding portions of the levers are 
pivoted at 87 to the arms 80, extending up 

70 

75 

80 

and over the ears 85 and through the open 
ings in the door or panel 75. The outer end 85 of each member 86 is pivotally connected to 
a foot-treadle 88 by means of a link 89. The 
two treadles are pivoted upon the crossbar 
79 of the folding frame. By referring par 
ticularly to Fig. 1 it will be readily under 
stood that the folding frame, the treadles, 
and the outer member or extension 86 of the 
elbow lever may all be folded to the position 
indicated by dotted lines, the doors or pan 
els 76 being temporarily swung outward or 
slid back, or removed for the purpose. The 
pivots 87 are in alinement with the pivots 
77 when the parts are in the position shown 
by full lines in Fig.1, and therefore the 
members 76 and 86 will readily fold up to 
gether, carrying the treadles with them. 
But when the feet 78 rest upon the floor, a 
firm foundation is afforded for the pivoted 

the outer members 86 of the folding lever 
arms downward. The upturned ears 85 of 
the arms 80 prevent the members 86 from 
turning on the pivots 87 when pressed down 
ward, and therefore each jointed arm 80 and 
86 moves downward as a rigid portion of the 

90 

05 

100 

ends of the treadles and when pressure is 
exerted upon said treadles the links 89 bear 105 

110 

elbow lever, on the pivot 81, thereby expand 
ing the bellows 69. To return the lever and 
bellows, I may employ a coil spring 91 con 
necting said lever with a suitable fixed part 
such as the scale plate of the piano. . 
The air cost or windways will now be 

irection of the movement of 
air pressure therein:-The operation of the 
treadles results inactuating the two pumping 
bellows and to exhaust the air into the cham 

115 

120 
ber b° thereof from the chamber b8 of the 
reservoir bellows 68. At the same time the 

the same degree throughout the conduits o 
passages b, , (Figs 3 and 4) b, b, (Fig. 
1)b, b°, (Fig. 7) b and b (Figs. 6, 8, 9 
and 10). Whenever an opening or perfora 
tion in the record sheet 66 crosses an open 

25 
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position shown in Fig. 
shown in Fig. 10. The resulting action has 

- been referred to, but will be explained agaia 
by stating that this shifting of the valve in 

6 

immediate tendency of air to pass through 
the ducts or windways a (Figs. , 2 and 7) 
and a', a, a, a (Fig. 10) and a, due to the 
suction or exhaust in the chamber b. That 
is, since there is tension in chamber b, as 
soon as atmospheric air is admitted through 
the duct a, by means of the record and 
tracker-board as described, the primary 58 
expands and shifts the valve 61 from the 

stantly opens communication from the air 
tension of the chamber b. to the selected 
pneumatic 51 through the opening e and the 
port c' leading to the space d' in said 
pneumatic. The toe 52 of such pneu 
matic lifts its particular link or sticker. 
54 and causes the upper lever 55 to actuate 
the abstract 38 and the particular piano 
action sticker 40. The perforation or. hole 
of the record having passed the opening in 
the tracker-board, atmospheric pressure is 
cut off from the conduits a, a , a, etc., and 
the tension in the chamber 5 aided by atmos 
pheric pressure upon the top of valve 61 
when in the position shown in Fig. 10, 
causes the valve to descend to the position 
shown in Fig. 9, sufficient air escaping from 
the primary 58 through the small opening 
59 to permit of the collapse of the said 
primary. The opening o being then closed, 
no further action of the particular primary 
and pneumatic occurs until another perfora 
tion of the record passes the particular open 
ing in the tracker-board. And the valve 61. being in lower position, atmospheric air 
enters through the openings 62 to the port 
o' and the space d' in the pneumatic 51 that 
has been actuated, so as to instantly return 
the link or sticker 54 and permit the abstract 
38 to drop. 
When it is desired to obtain access to the 

pneumatic action, the screws 44 (Fig. 1) are 
removed, and the key-bottom 24 with the 
parts supported thereon as shown in Fig. 12, 
are removed bodily from the piano-case. 
Then, through the opening thus provided 
by the so-called lower panel of the case, or 
through any other suitable opening that 
may be made in the casing, the frames 45 
may be grasped by the handles 46, and said 
thereby may be lifted out of the casing. 
Whenever it is desired to obtain access to 
the piano-action, it is done in the ordinary 
way. A preferred way of removal is by 
first removing the usual detachable parts of 
the case, as in the work of tuning and regu 
lating the instrument, when the action also 
is removed, after which the parts of the 
attachment may be more readily removed. After this last step, the key-bottom 24 and 
the parts supported thereby may be returned 

receive keys. 
9 to the position 

1,053,324. 

to position, and the piano may be played 
by its finger-keys in the usual manner, the 
capstains 39 serving to engage the stickers 
40 of the piano-action. Or if the parts 
shown in Fig. 12 are removed and the parts 
shown in Fig. 13 left in the casing, the re 
sult is that I have provided a pneumatic 
piano without keys, but fully adapted te 

And as has been described, 
the back-frame 73 and the bellows carried 

70. 

75 
thereby may be removed for the purpose of . 
inspection or repair, or to give access to the 
Sounding-board. -- . . . - 

... it is to be understood that the bellows 
and treadle mechanism may be entirely dis 
pensed with, in which case the duct or ducts 
b° (Figs. 1 and 5) may be connected with 
any suitable source of air under tension. 
The construction of the primary, shell is 

such as to admit of its being removed from 
the so-called chamber b, without disturbing 

30 

35 

any of its interior adjustments, and so dis-, 
closing its true condition, whether correct or 
tage is, of course, due quite materially to 
the fact that the primary shells are, as 
shown in Figs. 9, 10, 16 and 18, seamless, or 
with all the walls and partitions integral, 
but still capable of having other parts placed 
therein or removed therefrom. The shell, 
may be a light metal casting, or of vulcaniz 
able material, the essential features being 
that it is air tight when in position in the 
instrument, and shall be capable of permit 
ting its contained parts to be removed for 
examination without dis-associating said 

faulty, whenever necessary. This advan 
9. 

95 

OO 

parts, and it also prevents any possibility of 
leakage of air due to shrinkage and swelling 
or faulty construction liable to exist when 
made of separate pieces of wood glued or 
otherwise secured together. 
As best shown in Figs. 7, 9, 10, and 16, 

the upper board of each pneumatic 51 is 
formed with dovetail ways 92, which fit cor 
responding ways formed in the bases of the 
tube-boards 4849, whereby said pneumatics 
are detachably connected with said tube 
boards. The lower end of each primary 
shell 57 is formed with ribs 93, which fit the 
front ends of the ways 92 of the pneumatics, 
so that the primary shell will be firmly held 
in its position relatively to its correspond 
ing pneumatic, as shown in Figs. 9 and 10, 
or may be slid off from the ways 92. Each 
primary shell 5 is secured in operative ps 
sition, to the front of its tube-board, by 
Screws 94, said screws extending into the 
tube-board, and holding the shell sufficiently 
closely to the board to make the passages 
between the shell and tube-board air-tight. 

105 

ll.0 

.5 

120 

125 
If desired, however, suitable packing may 
be employed at the joint. Owing to this 
copstruction, the primary shell may be re 
moved for inspection or repair, independ 
ently of its pneumatic, or the pneumatic 30 
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stem is made hollow, and receives a pendant. 
stem, which acts as a perpendicular guide - 
for the more accurate seating of the valie. 

65 The air trunk brackets 65 are rigidly yet! 
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may be removed independently of its co 
operating primary shell, or the two may be 
removed together, all without removing the 
banks from the piano-casing. The pneu 
matic is removed by being withdrawn from 
its guides in the direction of its length and 
toward the front of its support, thereby 
withdrawing the toe 52 from the opening in 
the lifter 54 without disarranging or mov 
ing any of the parts operatively connected 
with the pneumatic. If necessary, the pneu 
matic may be collapsed during the with 
drawal or re-insertion to permit of its ready 
passage to and from its normal position. 
As clearly shown in Figs. 9 and 10, the air 

port c' of the primary shell connects with 
the interior space c” of the pneumatic at a 
point very close to the hinge point of the 
latter. Therefore, the air in its course to 
or from the pneumatic 5i takes a direct 
course instead of an angular one, such as 
would result from forming the connection 
at a point near the middle of the pneumatic. 
In other words, the location of the point 
where the air passes from one member to the 
other, close to the hinge point of the pneu 
matic, avoids the presence of any consider 
able body of air near the hinge point, which 
would have to take a course to the port c' 

vertical parts 65 which, as described, are 
fixed within the casing of the piano and con 
stitute brackets which support the upper 
cross portion 96 which, in turn, supports the 

in a direction opposite to the air which is in 
the body of the pneumatic. . f : . . . . 

Referring to Figs .1 to 9, and 13, it will 
be noticed that the handles 46 present an 
inclined surface at 95 which serves as a 
guide to facilitate the introduction of the 
unit shown in Fig. 12; that is, when the key 
frame 25 and the parts connected therewith 
are introduced into the piano-casing, the 
inner end of the frame 25 will, if insuffi 
ciently raised, contact with the inclined sur 
face 95 of the handle 46, so as to thereby , 
guide the inner edge of the key-frame to the 
proper plane; and further inward move 
ment of said unit results in the inner por 
tion of the key-frame being supported upon 
the horizontal upper surface of the handles 
46, which are, in turn, supported by the 
tube-boards 48, 49. - 
As shown in Figs. 9 and 10, the valve 61 

is pitted at its top and bottom, and cut away 
around its sides, to dispense with unneces 
sary weight and material for agility of mo 
tion and greater freedom of air circulation, 
for the promotion of sharper and more 
rapid repetitions of movements of the parts. 
A stem. passing through the valve and se 
cured to the movable member of the pri 

wear, etc. The upper end or head of said 

By comparing Figs. 1, 2, 6, 7, 8, 9 and 10, 

entirely separate and independent from the 
key-botton supports and from the piano 

vide the space indicated in, Fig. 1, to receive 

with the plane of the plate itself, as indi 

7 

detachably secured to the instrument by any 
suitable means, and constitute a second set 
of brackets on which the cross-piece 96 
rests, as indicated in Fig. 2. To said eross 
piece, the frame of the tracker-board 90 
and mechanism which carries the record, is 
secured as by brackets 97. The air-tubes 
which connect the openings a' in the 
tracker-board with the tubes a, are shown 
as also supported by the cross-piece 96. 
Obviously, however, the air-ducts might be 

70 

75 

'formed in said cross-piece, or the cross 
piece made thick enough to include the said 
air-ducts. The cross-piece 96 and the air 
ducts and tracker-board and the record 
mechanism supported thereby, rests at its 
ends upon the tops of the vertical portions 
65 of the air trunk brackets, which as before 
stated, practically constitute a second set, of 
brackets, so far as concerns the function of 
supporting the removable cross-piece and 

80 

85 

record mechanism. It also supports the 
banks of pneumatics, as has already been 
described. . . . . 

90 
it will be seen that there is provided a frame 
which surrounds the piano action and car 
ries the various tubes, or conduits for air. The side portions of this frame comprise the 

95 

tracker board as described. The lower end 
portions 64 of the bracket portions 65 sup- 100 
port the tube boards 48, 49 and the pneu 
matics and primary shells and their appur 
tenances. This frame which, as a whole, is 
substantially rectangular in form, carries all 
of the air tubes and is located in the space 105 
Surrounding the piano action as above de 
scribed. a y. 

As will be readily understood, since the 
key-bottom 24 is removably supported on 
the guides 43 the latter afford supports or 110 
bearings which are independent of the piano 
action supports, no portion of the said action 
being, supported by the key-bottom. Also 
the supports for the pneumatic action are 

15 

action supports although the pneumatic and 
tions are in of piano actions are in operative gonjunction. 

The 
plate-20 ( 
fins, for strengthening purposes which ribs i- or fins project solely at a right angle to the 

mary, is provided with a head above the plane of the plate itself. In Crder to pro 
valve, and a tension-button beneath it, to ad. mit of the parts yielding to the inequality of 

al-construction of the metal scale 
of a piano is to form it with ribsor; 120 

the unii, represented in Fig. 13 with the 125 
pneumatics sufficiently-long and narrow to . . 
enable them to be grouped in two banks and 
still give them normal air capacity, I pro 
vide the strengthening rib or fin parallel 

30 
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cated at 98 in Fig. i. ily, the plate 20 
has been provided with a strengthening rib 
projecting entirely at a right angle to the 
plane of the plate, to a distance or height 
substantially equal to the width of the rib 
98; but by forming the plate with said 
strengthening rib or fin in the same plane as 
the plate 20 instead of at a right angle there 
to, sufficient space is afforded for the loca 
tion of the bank of pneumatics as described 
and shown. It is also to be pointed out that 
the distance of the air-passage is of unusual 
shortness from the chamber b to the pneu 
matic 51, and also of unusual capacity, be 

15 ing as it were, a simple transmission of the 
vacuum tension around the frontai edge of 

20 

30 

45 

50 

55 

60 

the tube-board, directly into the pneumatic, 
and of nearly equal width with the pneu 
matic beneath it, and has a direct vertical 
chute-like passage of normal atmosphere 
from the opening 62 to the pneumatic. 
These features are designed to promote a 
more instantaneous and powerful action of 
the movable parts. Another feature of im 
provement is found in the walls of the pri 
mary, which are, absolutely rigid except on 
the lines around the edges and center, which 
are flexible joints or folds, with their angles 
bent inward, that is, toward the central por 
tion of its cavity, the resulting effect of 
which is to augment their lifting power 
against the valve 63, as by a toggle joint ac . 

tion, when pressure within the primary is 
exerted laterary against the inner sides of 
said walls. . 

It will be noted that the removable back 
forms a support for the bellows when re 
moved from the piano and stood on the 
foor, which support will hold the bellows at t 
a convenient height for inspection, or for 
working by hand to determine the operative 
condition of said belio Vys. 

I am aware that the key operating pneu 
matics of instruments of this character have 
been controlled by means of valves and dia 
phragms or small pneumatics located in sec 
tional wood casings or shells, and also in 
sectional metallic shells. So far as I am 
aware, however, I am the first to provide a 
structure in which the entire primary shell 
is seamless, instead of being made up of 
several seamless pieces, the advantages of 
which have been hereinbefore described. 

Having now described my invention 
claim :- - 

1. In a musical instrument, a key-bottom 
cut away at the rear, and a set of pneumatics 
mounted in the space afforded by said re 
duction of the key bottom. 

2. In a self-playing piano, the combina. 
tion with finger-keys having capstians, of 
piano-action stickers having widenes' feet, 
pneumatic playing devices, abstracts actu 
ated by Said pneumatic playing devices and 

adapted to Support the rear 

both, engaging the widened feet of said 
stickers, neans being provided for oper 
atively connecting the pneumatically-actu 
ated abstracts and the keys when the auto 
matic operation of the keys is desired. 

3. In a self-playing piano, the combina 
tion with a removable unit including keys 
having recessed rear ends, of a second remova 
able unit comprising a set of pneumatics, 
abstracts adapted to be actuated by said 
pneumatics, and tongues engaged with said 
abstracts and adapted to engage the recesses 
of the keys. 

4. in a self-playing piano, the combina 
tion with a removable unit including keys 
having recessed rear ends, of a second re 
movable unit comprising a set of pneu 
matics, abstracts adapted to be actuated by 
said pneumatics, tongues engaged with said 
abstracts and adapted to engage the recesses. 
of the keys, and means for withdrawing the 
tongues from engagement with the keys 
while still in operative connection with the 
said abstracts. 

5. In a self-playing piano, the combina 
tion with finger-keys having recessed rear 
ends, of pivotally mounted tongues enter 
ing recesses of the keys, said tongues being 
provided with siots, abstracts passing 
through said slots and having buttons above 
and below the tongues, and a set of pneu 
matics and means whereby said pneumatics 
may actuate said abstracts. 

6. in a self-playing piano, the combina 
tion with the piano action, of a frame pro 
vided with ducts and surrounding the piano 
action, a tracker board, and primaries co 
operating with the tracker-board and with 
the ducts. . 

7. In a self-playing piano, the combina 
tion with the 
vided with ducts and surrounding the piano 
action, and a tracker-board, and primaries 
coöperating with the tracker-board and with 
the ducts, a portion of said frame being 

portion of the 
key frame. - - 

8. in a musical instrument, the combina 
tion with a plurality of banks of pneu 
matics, of a plurality of brackets secured 
to said banks and holding them in a line 
ment as a unit. - 

9. In a musical instrument, the combina 
tion with a plurality of banks of pneu 
matics, of a plurality of brackets secured to 
said banks, and holding them in alinement 
as a Liit, said brackets having handles for 
lifting or transporting such unit. 

10. In a musical instrument, the combina 
tion with a plurality of banks of pneu 
imatics, of a plurality of brackets secured 
to said banks and holding said banks as a 
unit with their pneumatics in a linement, 
said brackets having handles for lifting or 

piano action, of a frame pro 

65 . 

70 

75 

85 

90. 

95 

100 

05 

110 

15 

120 

125 

  



1,959,824 

transporting such unit, the said brackets 
Eig also base portions adapted to rest 
On e floor when the unit is removed. 

11. In a musical instrument, the combina 
tion, with a plurality of banks of pneu 
matics, of a plurality of brackets secured to. 

... said banks and holding said banks as a unit 

O 

15 

25 

30 

35 

40 

45 

5) 

55 

60 

65 

with their pneumatics in alinement, said brackets having portions projecting beyond 
the plane of the rear ends of the pneumatics, 
for the purpose described. ... - 

12. In a musical instrument, the combina 
tion with upper and lower banks of pneu 
matics, of abstracts levers for actuating said 
abstracts, connections between said levers 
and the rhovable members of both banks of pneumatics, and a rest or Support for pre 
serving the alinement of the said levers and 
the movable members of both banks of pneu 
matics when said levers and members are 
at rest. 

13. A musical instrument comprising in 
its construction a set of pneumatics, levers 
pivotally supported above and below and 
Substantially in vertical alinement, with the 
hinged points of the movable members of 
the pneumatics, links connecting the free 
ends of the levers, connections between the 
pneumatics and links for actuating the lat 
ter, and connections between the upper le 
vers and the action of said instrument. . . 

14. A musical instrument comprising in 
its construction a set of pneumatics, said 
pneumatics being long and narrow, levers. 
pivotally supported above and below and 

- substantially in vertical alinement with the 
hinged points of the movable members of 
the pneumatics, links connecting the free.. 
ends of the levers, connections between the 
pneumatics and links for actuating the lat 
ter, and connections between the upper le 
vers and the action of said instrument. 

15. In a musical instrument, the combina 
tion with the action thereof and abstracts 
for actuating the same of a set of pneu 
matics, upper and lower levers pivoted in 
vertical alinement with the pivotal point of 
the movable members of the pneumatics, 
links connecting the free ends of said levers, 
said links having holes, and projections 
from the pneumatics detachably entering 
said holes of the links. 

16. In a pneumatic instrument, the com 
bination with removable pneumatics, of lift 
ers operatively connected therewith, piv. 
otally mounted levers pivotally connected 
with said lifters, and an abstract for each lifter, each abstract being in operative-con 
tact with- its lever at a point remote from 
the ends of the lever. - - - 

17. In a mechanical musical instrument, 
a windway, pneumatics slidably, connected 
with said windway, and connections between 
the pneumatics and the action devices of the 
instrument, each pneumatic being adapted 

ducts leading from the tracker-board. 

to slide into registration with its coöperat 
ing parts when placed in position. 

18. In a musical instrument, brackets 
within the instrument and removable there 
from, and a set of pneumatics removably 70 supported on said brackets by a slidable con 
nection, said brackets and pneumatics be 
ing removable from the instrument as a uni 
tary structure. 

19. In a musical instrument, the combina 
tion with fixed conduit sections within the 
instrument, of prinaries, pneumatics, and 
air conduit sections leading to the primaries 
and pneumatics, the said primaries and 
pneumatics and their air conduit sections 
removably resting on the 'fixed conduit sec 
tions with the conduits of the sections regis rfering. 
20. In a musical instrument, the combina 

tion with brackets supported within the in 
strument and having conduits or ducts, of a 
tracker-board and a support for said tracker 
board removably supported by said brackets, 

75 

80 

85. 

the ducts of the bracket registering with 
21. In a musical instrument, the combina 

tion with brackets supported within the in 
90 

strument and having air ducts, of a cross piece removably supported by said brackets 
and carrying air-ducts, and a tracker-board 
and tracker-operating mechanism supported 
by said cross piece. 

22. In a musical 
tion with a sticker or lifter having a recess, 
of a pneumatic having a toe entering said 
recess to actuate the sticker, said toe being 
free to be withdrawn from said recess upon 
position. - 

23. A self-playing piano having its scale 

95 

instrument, the combina 

100 

removal of the pneumatic from its normal 

05 
plate provided with an integral strengthen: 
ing fin in a plane parallel with the plane of 
the plate, and pneumatics mounted in front 
of the plate and close to the outer 
said fin. 

24. A self-playing piano having its scale 

face of 
110 

plate provided with a widened laterally ex 
tending strengthening fin, and banks of 
pneumatics mounted in front of the plate and close to the outer face of said fin. 
tion with a pneumatic having its air-port 

115 
25. In a musical instrument, the combina 

close to its hinge, of a shell containing a 
primary and having an opening leading to . 
and communicating with the air-port of the 20. 
pneumatic, said shell forming a portion of 
the support for the pneumatic and renov 
able independently thereof. 

26. In a musical instrument, the combina 
tion with a suitable support, of a detachable. 25 
primary shell and a detachable pneumatic, a 
port leading through said prinary shell 
from the pneumatic to the support, said 
shell and pneumatic, being detachable inde pendently of each other. 30 

  



27: In an automatic rausical instrument, 
a partitioned casing or shell, avaiye and a 
yalve-operating pneumatic located in cham 

O 

compartments for the pneumatically oper 
5 

bers in said casing, said parts being com 
bined to form a detachable element which 
may be removed without. disturbing the re 
lationship of said valve and pneumatic, the 
said casing or shell having an opening to 
expose its interior when the casing is re 
moved from normal or operative position. 

28. In a musical instrument, the combina 
tion with a support having an air-duct or 
windway, of a metal primary shell having 
ated valve mechanism and detachably se 
cured to said support and having a per 
pendicular duct, said compartments being 

20. 

25 

open at one side to expose said valve mech 
anism when the shel is removed, and a 
pneumatic slidably connected with the sup 
port and communicating with said duct. 

29. A shell for the control valve of the 
power pneumatic of a musical instrument, 
said shell having an end wall and top, bot 
tom and side walls, all of which are seam 
less, the other end being open to register 
with a vacuum passage or chamber of the 
instrument, said shell also having means for 
holding a pneumatic and a valve in proper 

30 relative positions, 
30. A shell for the control valve of the 

power pneumatic of a musical instrument, 
said shell having an end wall and top, bot 

Copies of this patent may be obtained for 
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tom and side, walls, all of which are seam 
less, the other end being open to register 
with a vacuum passage or chamber of the 
instrument, said shell having a partition to 
form a valve chamber. 

31. A shell for the control valve of the 
power pneumatic of a musical instrument, 
said shell-having an end wall and top, bot 
sem and side walls, all of which are seamless, 
the other end being open to register with a 
vacuum passage or chamber of the instru 
ment, said shell having an angular partition 
to form a valve chamber and a passage. 
adapted to register with a pneumatic. 

32. The combination with a shell for the 
control valve of the power pneumatic of a 
musical instrument, said shell having, an 
end wall and top, bottom and side walls, all 
of which are seamless, the other end being 
open to register with a vacuum passage or 
chamber of the instrument, said shell having 
a partition provided with a port, of a valve 
for said port, said valve being located one 
side of said FE and a pneumatic the 
other side of said partition to actuate said 
valve. al 

In testimony whereof I have affixed my 
signature, in presence of two witnesses. 

WILLIAM A. WATSON. 
Witnesses: 

WILLIAM. I. STEPHENSON, 
A. W. HARRISON. 

five cents each, by addressing the ' Commissioner fatents, 
Washington, D. C.? 
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