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UNITED STATES PATENT OFFICE 
SELVIYOR A. SWANSON, OF CHICAGO, ILLINOIS 

MUSICAL INSTRUMENT 

Application filed March 7, 1927, Serial No. 173,277. Renewed January 15, 1931. 
This invention relates to musical instru 

ments such as pianos, organs, and the like. 
An object of this invention is to provide 

an improved musical instrument with which 
novel and pleasing musical effects may be 
obtained while the instrument is being oper 
ated in the usual manner. 
A further object of the invention is to pro 

vide an improved musical instrument with 
which, while a selection is being played in 
the usual manner, a series of notes of different 
timbre may be played which are musically 
related to one series of notes of the selection. 
A further object of this invention is to 

provide an improved musical instrument of 
the type which may be operated either manu 
ally or automatically in the playing of a se 
lection, and with which during such play 
ing, the air of the selection may be addition 
ally played automatically and concomitant 
ly by notes of different timbre from the regu 
lar selection. 
A still further object of the invention is to 
rovide improved means for operating musi 

cal sound-producing devices in any selected 
or desired sequence. . 
A further object is to provide an improved 

musical instrument having means of standard 
construction for producing primary sound 
effects, and means for producing novel Sec 
(ndary sound effects, said latter means being 
a: tapted to be incorporated with said former 
means substantially without changing the 
efnstruction or arrangement thereof. 
Another object is to provide an improved 

musical instrument in which the above sec 
ondary sound-producing means are so ar 
'anged that the primary sound-producing 
means can be adjusted or removed from and 
inserted in the instrument without the neces 
sity of interfering with or disturbing the ad 
itstment of said secondary means. 
A further object of the invention is to pro 

vide an improved musical instrument which 
will accomplish any of the foregoing objects, 
and which will be relatively simple, depend 
able, durable, compact and inexpensive. 
Various other objects and advantages will 

be apparent from the following description 
(if an embodiment of the invention, and the 

novel features will be particularly pointed 
out hereinafter in connection with the ap pended claims. 
In the accompanying drawings:- 
Fig. 1 is a sectional elevation of part of 

a layer piano constructed in accordance with 
(his invention; 

Fig. 2 is another sectional elevation of the 
Same, the section being taken approximately 
along the line 2-2 of Fig.1; 

Fig. 3 is a plan of the control box of the 
8&ine: 

Fig. 4 is a side elevation of the control box; 
Fig. 5 is a bottom view of the upper section 

of the control box, viewed as along the line 
5-5, Fig. 4, and looking in the direction of 
the arrows; 

Fig. 6 is a plan of the lower section of the 
control box, viewed as in the direction of the 
arrow 6 in Fig. 4: 

Fig. 7 is a plan of a portion of Fig. 5 on a 
somewhat larger scale, and with certain parts 
removed to show other parts: 

Fig. S is a sectional elevation of the control 
box, the section being taken approximately 
along the line 8-8 of Fig. 4: 

Fig. 9 is an elevation similar to Fig. 8, but 
with the parts in a different operative rela 
tion to one another; 

Fig. 10 is another sectional elevation of a 
portion of the control box, the section being 
taken approximately along the line 10-10 of Fig. 8: 

Fig. 11 is a sectional elevation of another 
part of the control box, the section being 
taken approximately along the line 11-11 
of Fig. 8: and 

Fig. 12 is a sectional elevation of still an 
other part of the control box, the section be 
ing taken approximately along the line 
12-12 of Fig. 4. 

In the illustrated embodiment of the in 
vention, a player piano may serve as the pri 
nary musical instrument, which may be op 
erated to produce musical notes, either by 
mantial snaillation of any of the usual 
key's 10 (figs. I and 2) mounted on the key 
board in the usual manner, or by the usual 
automatic player mechanism. Each key is 
operable, at its rear end, upon a suitable key 
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action mechanism 11 for striking a hammer 

10 

head 12 against one of the usual sounding 
wires 13 whose vibrations adjacent the usual 
sound board produce the musical sounds, 
This mechanism just described may be of 
any suitable or usual construction, and the 
details perse form no part of the present in 
vention. . 

In the case of a player piano, such as illus 
trated, a stretch of a player piano roll 14 
(Fig.1) may be guided over the usual track 
er bar 15, and conduits 16 connect different 

15 

sections of the tracker bar with the primary 
pneumatic devices 17. The primary pneu 
matic devices 17 may be of any suitable con 
struction employed in player. pianos, and 
therefore their details are not illustrated 
herein, since perse they form no part of this 
invention. In the particular example illus 
trated, a branch passage 18 communicates 
with an upper individual chamber 19 of each 
primary pneumatic device, and the conduit 
18, in turn, is connected to a main suction con 

25 

30 

duit 20 which is connected to a suction or 
vacuum creating device 21 of any suitable 
or usual construction. 
Through suitable valve mechanism 1 a pro 

vided in each primary pneumatic device, each 
chamber 19 is connected to an individual 
pneumatic motor 22, there being a pneumatic 
motor for each key and for each conduit 
16. The pneumatic motor 22 will be operated 
through the valve mechanism 17a in accord 
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ance with the openings of the tracker bar 
which are uncovered by the moving player 
roll, as usual in player piano mechanism. 
Each motor 22 is connected, in any suitable 
manner, to operate the hammers 12, and as 
an example of a connection for that purpose, 
each motor 22 may be provided with a finger 
23, engageable with a link 11a of the key 
action 11 for a corresponding key 10, so that 
the hammers will be operated pneumatically 
in accordance with the openings in the player 
roll 14. Each finger 23 has a lost motion con 
nection to its corresponding key action link 

5 

11a, so that each key may be operated manu 
ally without operating its related motor 22. 
A main control box or element 24 is ar 

ranged in the piano at any suitable point, 
and contains a plurality of chambers 25 
(Figs. 5, 8, 9, 10 and 11) which are disposed 
side by side, and communicate with one an 
other successively by individual passages 26. 
A branch 27 (Fig. 1) of the suction pipe 20 
is connected to a passage 28 in one end of 
the control box 24, the connection being con 

60 

trolled by a suitable valve 29, such as a plate 
sliding in a chamber 30, provided at the lower 
face of the box. 24. - 
The valve 29 has an aperture 31, which, 

when the plate is pulled outwardly, is shifted 
into alignment with the passage 28 and the 
pipe branch 27, so as to establish communi 
cation between the suction pipe. 20 and one 

1,822,941. 

of the end chambers 25 of the casing. The 
Suction connection through the pipe 27 will 
cause the creation of a partial vacuum in the 
first end chamber 25, and through the pas 
Sages 26, this partial vacuum will in turn be 
created successively in successive chambers 
25. . . . 

The box or casing 24 is provided, along 
its upper face, with a plurality of valve cham 
bers or cavities 32, and each valve chamber 
communicates with an adjacent main cham 
ber 25 through a valve passage 33. A pan 
shaped valve ring 34 may be secured across 
the open end of each valve chamber 32, and 
each of such rings has an aperture 35. A 
bar 36 extends across the open face of each 
valve chamber 32 and slidingly supports one 
end of a valve rod 37, the other end of the 
valve rod extending through the valve pas 
Sage 33 and into a chamber 25, and the inner 
end of each valve rod being slidingly sup 
ported by a bracket arm 38. 
The valve stem, at the section within the 

valve chamber 32, carries a pair of valve 
disks 39 and 40 which reciprocate thereWith 
and seat alternately against the bottom wall 

80 
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of the valve chamber over the passage 33 to 
ring 34 to close the opening 35 therein. The 
distance between the ring 34 and the bottom 
wall of each valve chamber is greater than 
the distance between the valve disks 39 and 
40, so that the valve rod and its disks may 
reciprocate alternately between the positions 
shown in Figs. 8 and 9, and thus connect the 
valve chamber 32 either with the adjacent re 
lated chamber 25, as when the valve stem is 
in the position shown in Fig. 9, or with the 
atmosphere through the opening 35 when the 
valve stem is in the position shown in Fig. 8. 

Each valve chamber 32 is connected by a 
conduit 41 with a suitable secondary sound 
producing element 42. Such a secondary 
Sound-producing device may include a plu 
rality of individually operable sound or note 
producing devices such as reeds 42a in sepa 
rate compartments 42b to which the conduits 
41 are individually connected. These sound 
producing devices produce musical notes cov 
ering a selected part of the musical scale and 
preferably corresponding to a part of the mu 
sical scale played by the primary sound pro 
ducing instrumentalities under the control of 
the keys 10 or the pneumatic motors 22. 
The notes produced by the secondary sound 
producing devices, however, preferably dif 

close the same, and against the valve seat or 
95 
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20 

fer in timbre from those produced by the 
primary sound-producing instrumentalities, 
and for example may have a timbre such as 
that of a violin, a flute, or other musical in 
strument or device. These secondary sound 
producing devices are preferably pneumati 
cally controlled individually by the conduits 

25 

41. Inasmuch as pneumatically controlled or operated sound-producing devices are so 
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well known in the art, the details of the same 
have been omitted in this application in the 
interest of simplicity and brevity, and it will 
be understood that sound-producing devices 
other than those illustrated may be substi 
tuted within the scope of the invention. 
When any conduit 41 is connected to a 

main chamber 25 of the control box or ele 
ment 24, such as when the valve rod 37 in 
the chamber with which that conduit 41 com 
municates is raised or is in the position shown 
in Fig. 9, the partial vacuum in that chamber 
25 will be communicated to the conduit 41 
and cause an operation of that sound-produc 
ing device. When the valve rod 3 is re 
turned to the normal position shown in Fig. 
8, the suction will be removed from the con 
duit 41, and the latter will be vented through 
its valve chamber 32 and the opening 35 to 
break its vacuum and therefore stop opera 
tion of that particular secondary sound pro 
ducing device. 

Each passage 26, which connects two adja 
cent chambers 25, is controlled by a valve 
head 43 located in one of the chambers 25 at 
the entrance end of the passage, that is at the 
end nearest in succession to the inlet passage 
28. Such a valve may have a stem 44 which 
reciprocates loosely in a passage 45 in the 
top wall of the box or element 24, the valve 
stem carrying a valve head 46 upon its outer 
end which is adapted to seat by gravity 
against the upper face of the box 24 when the 
valve stem is allowed to drop and carry the 
lower valve head 43 downwardly in the 
chamber 25 and open communication through 
the particular passage 26 which it controls. 
Such a valve is shown in Fig. 8 in the position 
in which it establishes communication 
through the passage 26 which it controls, the 
passage or opening 45 being closed by the 
outer valve head 48 when the passage 26 
tunder control is open. It will be obvious, 
however, that when the valve head 43 is 
shifted to close its passage 26, the passage 
26 beyond the valve will be opened to atmos 
phere through the passage 45, owing to the 
upward movement of the head 46, this condi 
tion of the valve being shown in Fig. 9. 
From the foregoing it will be observed 

that each chamber 25 of the control box or 
element 24 is separately and individually 
connected by a conduit 41 to an individual 
secondary sound producing device, whenever 
the valve rod 37 entering that chamber is 
shifted into the position shown in Fig. 9. It 
will be further observed that communication 
between that chamber 25 and the next cham 
ber in succession will be closed when the 
valve 43 in that chamber is shifted upwardly 
to closed position, as shown in Fig. 9, the 
remaining chambers in succession away from 
the first end chamber to which the passage 29 
communicates, being vented to atmosphere 
through the passage 45, as shown in Fig. 9. 

3 

The control box or element 24 is also pro 
vided (Figs. 6, 8 and 9) with a plurality of 
passages 47, one for each chamber 25, and 
each passage 47 has three branch openings 48, 
49 and 50 leading to its chamber 25. A flex 
ible diaphragm 51 may be secured over each 
of the passages 48 and 49 to close the same 
and be capable of a limited movement in and 
out of the opening, such as between the posi 
tions shown in Figs. 8 and 9. The passage 50 
may also be closed by a diaphragm 51 but 
the portion of the diaphragm over this pas 
sage 50 is provided with a small bleed port 
52. Whenever any passage 47 is open to the 
atmosphere and the corresponding chamber 
25 has a partial vacuum therein, the atmos 
pheric pressure in that passage 47 will cause 
an upward movement of the pouches formed 
by the diaphragms 51 over the openings 48 
and 49, as shown in Fig. 9. The diaphragm 
51 which is over the passage 48, acts upon a 
head 53 provided upon the lower end of the 
valve stem 37, so that the upward movement 
of this pouch or diaphragm 51 will cause a 
movement of the valve stem 37 from the 
position shown in Fig. 8 to the position shown 
in Fig. 9, thus opening communication be 
tween that chamber 25 and its conduit 41. 
The atmospheric pressure in the same pas 
Sage 47 will at the same time elevate the 
pouch formed by the diaphragm 51 over the 
passage 49, and this pouch or diaphragm 
acts upon the head of the valve 43 which is 
in that related chamber 25, so as to shift it 
from the open position shown in Fig. 8 to 
the closed or cut off position shown in Fig. 
9. While some of the air of that passage 4, 
which is open to atmosphere will leak through 
the bleed port 52 into the chamber 25, the 
amount so leaking will not be sufficient to 
break the vacuum in the chamber 25, the port 52 being made small enough to prevent 
that happening. Thus, when any passage 47 
is open to atmosphere, the partial vacuum in 
its related chamber 25 will immediately cause 
an operation of the valve stems 37 and 44 by 
diaphragms 51 to connect that chamber with 
its secondary sound-producing device 
through the conduit 41, and to shut off com 
munication between that chamber and the 
chambers next in succession from the main 
inlet passage 28, the chambers 25 thus shut 
off being vented to the atmosphere to break 
the vacuum therein. 

Each passage 47 is connected by a tube 54 
to an individual port 55 in a control device 
56. The individual ports 55 are closed by 
individual valves 57, and each valve 57 is 
normally biased to closed position but dis 
posed for operation to open position by an 
arm 58 on a link 11a, so that whenever any 
individual primary sound-producing instru 
mentality is operated, it will operate one of 
the valves 57 to open the port 55 and thus 
vent the related tube 54 to atmosphere. The 
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bleed port 52 leading to each passage 47 will 
serve to cause a partial vacuum in each pas 
sage 47, whenever the port 55 communicating 
therewith is closed. However, when the 
port communicating there with is opened or 
vented to atmosphere, the partial vacuum in 
the passage 47 will be broken and the atmos 
pheric air pressure thereupon created therein 
will cause operation of the valves of that 
related chamber 25, as shown in Fig. 9. 
From the foregoing it will be observed that 

the secondary sound-producing devices will 
be operated concomitantly and individually 
by the related primary sound producing in 
strumentalities, and the former will produce 
sounds of related musical pitch, but of dif 
ferent timbre than those produced concomi 
tantly by the operation of the primary sound 
producing instrumentalities. 
however, are often operated in groups, that 
is, a plurality may be operated at a time, and 
it is usually undesirable to have more than 
one secondary sound-producing device oper 
ating while any group of primary instru 
mentalities are operating. 

If it be assumed that a plurality or group 
of primary instrumentalities, such as a plu 
rality of keys 10, are operated at one time, a 
plurality of ports 55 will be vented to at 
mosphere at the same time, and therefore at 
mospheric conditions will be created simul 
taneously in a plurality of passages 47. This 
will tend to operate the valve rods 37 and 44 
of each of the related chambers 25, but the 
resulting closing operation of the valve head 
43 in the chamber 25 which is nearest the 
inlet passage 28 through which suction is 
communicated to the chambers, will prompt 
ly shut of the suction to the other chambers 
farther from the inlet passage 28, and will 
vent those other shut off chambers 25 to at 
mosphere. When the shut off chambers 25 
are at atmospheric pressure, there can be 
no operation of the secondary sound-produc 
ing devices which they control, because the 
air pressure will be balanced upon both faces 
of the diaphragms 51 in those chambers and 
thus there will be no operating force on any 
of the valve stems 37. - - 
When the inlet passage 28 is connected first 

to the end chamber 25 which controls the 
sound producing device causing the highest 
note of the scale portion covered by the sec 
ondary sound-producing devices, it will be 
obvious that only the instrumentality creat 
ing the highest note of any group played at 
any time will be effective to cause an oper 
ation of a related secondary sound-producing 
device. Thus if the keys 10 are played in 
groups, at one time, the secondary sound pro 
ducing devices will operate to play, for ex 
ample, the highest note corresponding to the 
highest note of the group being played. This 
is sometimes called “carrying the air,” and 
the secondary notes, that is, those produced 

The latter, 
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by the secondary sound producing devices 
will “carry the air’ of the selection being 
played in addition to the regular notes, but 
secondary notes preferably differ in timbre 
from those produced by the primary instru 70 
mentalities or are one or more octaves differ 
ent in pitch therefrom. On the other hand, 
if the inlet passage 28 should be connected 
to the other end of the casing, it will be un 
derstood that the secondary sound-producing 75 
devices would play notes corresponding to the 
lowest notes of any of the primary group 
played at one time. . . . . . 

It is unnecessary to provide secondary 
Sound-producing devices having a range cov- 80 
ering that of the primary sound-producing 
devices, such as the piano, since only a por 
tion of the scale of the piano is commonly 
used to play the air of a selection. The sec 
ondary sound-producing devices can be ren 
dered inoperative at any time by merely push 

75 

80 

ing the valve 29 inwardly, a handle 59 being 
provided to facilitate such operation of the 
valve. Obviously, different similar sets of 
secondary sound-producing devices, differ 
ing in timbre from one another may be con 
nected in parallel to one another under the 
control of the links 11a, or primary instru 
mentalities, and thus the air of any selection 
may be carried by one or more of the sec 
ondary devices merely by operating the 
valves 29 which control the connections of 
the suction pipe 20 to the particular sec 
Ondary devices which one desires to utilize. 
This duplication of secondary devicesis, how 
ever, largely omitted from this disclosure, 
in the interest of clarity and to avoid confu 
sion as to the basic principle of the inven 

90 
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tion. Therefore, portions only of duplicate 
elements 24, 42 and 56 are shown at the right 
of Fig. 2. . 
The operation of the device is believed to 

be clear from the foregoing description, but 
will be briefly summarized. To render the 
Secondary-sound-producing device effective, 
the operator pulls the handle 59 outwardly 
and thus by opening the valve 29 connects 
the Suction pipe. 20 to the control box or ele 
ment 24. The operator then either plays a 
selection by operating the keys 10 as usual 
in the playing of a selection upon a piano, or 
the primary sound-producing instrumentali 
ties are operated automatically by the usual 
pneumatic motors 22 or the automatic player 
mechanism, in a manner well understood in 

i35 
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the art. In either event, whenever any pri mary Sound-producing instrumentality, 
which may be operatively connected to the secondary Sound-producing device, is oper 
ated, a valve 57 will be operated thereby to i: 
vent a port 55, and the venting of that port 
will vent a passage 47 in the control box and 
thus cause the actuation of a related second 
ary sound-producing device. 
When the valve 57 is released at the stop 
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ping of the primary instrumentality, it will 
close its port 55 and thus close the passage 
47. The bleed port 52 enables a prompt auto 
matic balancing of the partial vacuum pres 
sures on both sides of the diaphragms 51 when 
the port 55 is closed following a stopping of 
a secondary sound-producing device. 
When the improvements specified are ap 

plied to automatically operated musical in 
struments, the effects produced by my im 
provements can be obtained by using the usual 
note sheets heretofore employed, no specially 
cut or perforated sheets being necessary. 
If reference is had to Figs. 1 and 2, it will 

be noted that the various elements of the sec 
ondary sound-producing device are arranged 
in rear of and below the key action 11, pneu 
matic hammer operating means, and the key 
board, so that these latter instrumentalities 
can be adjusted, repaired, or inserted, or re 
moved from the instrument in the usual man 
ner, without in any way disturbing the sec 
ondary devices, which after being once in 
stalled can remain permanently in place. 

It will be obvious that various changes in 
the details which have been herein described 
and illustrated in order to explain the nature 
of the invention, may be made by those skilled 
in the art within the principle and scope of 
the invention as expressed in the appended claims. 
I claim as my invention:- 
1. In a musical instrument, a set of sep 

arate selectively operable instrumentalities 
ifor producing a series of notes of the musical 
scale in any desired sequence, a second set 
of instrumentalities for producing musical 
notes covering a selected musical range but 
differing in timbre from those of the first 
set, and means controlled by the instrumen 
talities of the first set for causing operation 
of one instrumentality of the second set con 

45 

50 

55. 

360 

comitantly with any group of one or more 
, of those of the first set, and for preventing 
the concomitant operation of all the other of 
said instrumentalities of the said second set. 

2. In a musical instrument, a set of sepa 
rate, selectively operable instrumentalities 
for producing a series of notes of the musical 
scale in any desired sequence and in any de 
-sired groups, a second set of instrumentali 
ties for producing musical notes covering a 
selected musical range but differing in tim 
bre from those of the first set, and means 

first set for operating the instrumentalities 
of the second set concomitantly and in a rela 
tive musical sequence with the operation of 
the end instrumentality of each simultane 
ously played group of the first set. 

3. In a musical instrument, a set of sepa 
rate, selectively operable instrumentalities 
for producing a series of notes of the musical 
scale in any desired sequence, a series of in 

controlled by the instrumentalities of the 

5 

musical notes covering a selected musical 
range but differing in timbre from the said 
series of notes, and means including an in 
dividual connection between each of said in 
strumentalities and an individual device 
which produces a note having a desired har 
monious relation on the musical scale to the 
note produced by that instrumentality, 
whereby when each instrumentality is oper 
ated to produce one note, its related device 
will also be operated to produce a note hav 
ing a desired musical relation to said one 
note, and means operable automatically, 
when a group of said instrumentalities are 
operated at one time, for permitting opera 
tion of that device which is related to one of 
the end instrumentalities of said group, and 
preventing concomitant operation of all the 
other devices. 

4. In a musical instrument, a set of sepa 
rate selectively operable instrumentalities 
for producing a series of notes of the musical 
scale in any desired sequence, a series of in 
dividually operable devices for producing 
musical notes covering a selected musical 
range but different in timbre from said series 
of notes, individual pneumatic means con 
trolling the operation of each of said devices, 
a common pneumatic source of power for op 

to said individual pneumatic means in series, 
and controlling means for individually con 
trolling communication between any two of 
said pneumatic means in series, each individ 
individually by one of said instrumentalities, 
and when rendered effective at any actua 
tion, operative to cut off said source from all 

ual controlling means being in turn controlled 

individual means farther along in said series of connections whereby at each operation of 
an instrumentality, a device will be operated 
to produce a note having a desired musical 
relation to the note of the instrumentality 
causing its operation, and operation of the 
other devices controlled by the individual 
means farther along in said series of connec tions prevented. 

5. In a musical instrument, a set of sepa 
rate selectively operable instrumentalities 
for producing a series of notes of the musi 
cal scale in any desired sequence, a series of 
individually operable devices for producing 
musical notes covering a selected musical 
range but different in timbre from said series 
of notes, individual pneumatic means con 
trolling the operation of each of said devices, 
a common pneumatic source of power for op 
erating each pneumatic means, a plurality of 
pneumatic elements operable individually by 
said instrumentalities for controlling indi 
vidually the communication between said 
common pneumatic source of power and said 
pneumatic means, whereby when each instru 
mentality is operated to produce one note, 65 dividually operable devices for producing one of said devices will be also operated to 1: 
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erating each pneumatic means and connected as 
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6 
produce a note having a desired musical rela 
tion to said one note, and said elements being 
adapted whenever a group of said instru 
mentalities are operated at one time, to per 
mit operation of that device which is related 
to one of the end instrumentalities of said 
group and prevent concomitant operation of 
all the other of said devices which would 
otherwise be operated by that group. 

6. In a musical instrument, a control ele 
ment having a plurality of separate chambers 
communicating with one another in succes 
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sion, a chamber control valve controlling the 
communication between each pair of cham 
bers, means for creating a partial vacuum in 
one of the end chambers, and through it suc 
cessively in the other chambers, a plurality 
of sound-producing devices, means includ 
ing a separate conduit controlling each de 
vice independently of the others and oper 
able upon the creation of a partial vacuum 
in said conduit to cause operation of said de 
vice, each conduit being connected to One of 
the chambers for individual control there 
by, a vent valve separately controlling com 
munication of each conduit to its chamber 
and when preventing such communication, 
serving to vent its conduit to break any vac 
uum therein, and means for operating the 
vent valves leading to said chambers to per 
mit communication of each chamber with its conduit selectively in any sequence and con 
comitantly operating the valve preventing 
communication of any chamber which may 
be connected to its conduit by its vent valve, 
with the chambers beyond it from said one 
end chamber, whereby but one device may be 
operated at a time. 

7. In a musical instrument, a set of sepa 
rate, selectively operable instrumentalities 
for producing a series of notes of the musical 
scale in any desired sequence, a series of in 
dividually operable devices for producing 
notes covering a selected musical range but 
differing in timbre from said series of notes, 
a control element having a plurality of sepa 
rate chambers communicating with one an 
other in succession, a conduit connecting each 
of said chambers with one of said devices, a 
valve controlling communication between 
each conduit and its chamber, means con 
nected to one of the end chambers of said ele 
ment for creating therein a pneumatic pres 
sure below atmosphere and communicating 
that pressure to the other chambers in suc cession, individual valves controlling com 
munication between successive chambers, and 
individual means controlled by each instru 
mentality and in turn controlling the valves 
of a related chamber that in turn control the 
communication of that chamber with its con 
duit and with the chamber next in succession 
thereto, whereby at the operation of each in 
strumentality the related valves in one of 
said chambers will be operated to connect the 
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chamber with its conduit and thereby cause 
operation of a related device, and also auto 
matically cut off all other chambers of the 
Series farther along in the succession to pre 
vent operation of the devices controlled by 
the chambers which are cut off. 

8. In a musical instrument, a set of sepa 
rately operable instrumentalities for pro 
ducing a series of notes of the musical Scale 
in any desired sequence, a series of individ 
lially operable devices for producing musical 
notes covering a selected musical range but 
differing in timbre from said series of notes, 
means including an individual pneumatic 
conduit controlling each device, a source of 
pneumatic power connected to said means in 
series to one another, means including valves 
leading to each conduit and connected to said 
source of power for individually connecting 
said source to said conduit pneumatically, 
and cutting off from said source all other 
means farther along in its series, and means 
for controlling said valves individually, in 
turn individually controlled by said instru 
mentalities, whereby at the operation of each 
instrumentality, or concomitantly of a group 
thereof, one only of said devices will be con 
comitantly operated to produce a note having 
a desired musical relation, and that device 
operated with one note of the actuated instru 
mentality. 

9. In a musical instrument, a set of sepa 
rately operable instrumentalities for produc 
ing a series of notes of the musical scale in any 
desired sequence, a series of individually op 
erable devices for producing musical notes 
covering a selected musical range but differ 
ing in timbre from said series of notes, means 
including an individual pneumatic conduit 
controlling each device, a source of pneu 
matic power, means including valves leading 
to each conduit and connected to said source of power for individually connecting said 
Source to said conduit pneumatically, means 
for controlling said valves individually, 
in turn individually controlled by said in 
strumentalities, whereby at the operation of 
each instrumentality, one of said devices will 
be operated to produce a note having a desired 
musical relation to the note of the actuated 
instrumentality, and means operable auto 
matically to prevent the concomitant opera 
tion of more than one of said devices. 

10. In a musical instrument, a casing hav 
ing a plurality of separate chambers com 
municating with one another in succession, a 
plurality of pneumatically controlled sound 
producing devices, a control conduit connect 
ing each chamber with one of said devices, a 
valve controlling communication of each con 
duit and its chamber, a source of pneumatic 
power connected to One of the end chambers 
which are connected in succession and through 
it to the other chambers, individual valves 
controlling communication between succes 
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sive chambers, means jointly controlling the 
valve leading to each conduit and the valve 
of the same chamber communicating with the 
chamber next in succession thereto from the 

5 said one end chamber, means for operating 
said last named means individually and in 
groups, the valves controlling communication 
between said chambers automatically cutting 
off said source of power from all chambers 

10 in Succession beyond the first chamber near 
est said one chamber, which may be connected 
at any time to its conduit. 

11. In a musical instrument, a plurality 
of sound-producing devices, a control box 

us therefor having a plurality of chambers ar 
ranged in a row, said box having individual 
passages connecting said chambers to one 
another in succession and having a suction 
connection to one of the end chambers, a valve 

20 controlling each individual passage and hav 
ing an operating part disposed in the cham 
ber at the inlet end of that passage, an indi 
vidual conduit leading from each chamber 
to one of the sound producing devices, a valve 

25 controlling the communication of each con 
duit with its chamber and having an oper 
ating part in said chamber, said box also hav 
ing a plurality of control passages, one adja 
cent each chamber which it controls, and each 

30 opening into its chamber at a plurality of 
points, one of said points of openings being 
a bleed port having a small aperture, and 
means associated with the other opening 
points for operating the valves by atmos 

35 pheric pressure in that control passage, and 
means for selectively and individually vent 
ing said control passages to atmosphere, 
whereby whenever a control passage is vented 
to atmosphere, the air pressure therein act 

40 ing against the partial vacuum caused suc 
cessively by the suction in said chambers will 
operate the valves of the related chamber and 
connect the suction in that chamber to its 
conduit and close the individual passage 

45 from that chamber to the other chambers next 
in succession therefrom in order that suc 
tion may be communicated to but one of said 
conduits at a time, said bleed port automat 
ically causing a restoration of a partial vac 

50 uum in each control passage whenever that 
passage is closed to atmosphere. 
In testimony to the foregoing I hereto 

sign my name. 
SELWYOR A. SWANSON. 
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