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Patented Sept. 11, 1923. 1467,889 - 
UNITED STATES PATENT OFFICE. 

EDWIN WELTE, OF FREIBURG, GERMANY, ASSIGNOR, BY MESNE ASSIGNMENTs, To 
wELTE-MIGNON CORPORATION, OF NEW YORK, N. Y., A coRPoRATION OF NEW 
YORK. - : - . . . . . . 

PNEUMATICALLY-CONTROLLED REGULATOR. FoR MUSICAL INSTRUMENTS. 

Application. filed May 25, 1914, serial No. 840,912. 
To all whom it may concern: regulator and consequently, upon the striker. 55 
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ject of the Grand Duke of Baden, and a The device, as illustrated in the drawings, 
resident of Freiburg, in the Grand Duchy of is shown somewhat in diagram, it being con 

5 Baden, German Empire, have invented cer-sidered unnecessary to illustrate all of the 
tain new and useful Improvements in Pneu duplicate parts of the mechanism of an auto- 60. 
matically-Controlled Regulators for Musical matic instrument. 
Instruments, of which the following is a For convenience, the mechanism is illus 
full, clear, and exact description, whereby trated in conjunction with an automatically 

10 anyone skilled in the art may make and use and pneumatically operated player piano or 
the same. . . . . . . . . . . piano player. The full details of the mecha- 65 
The invention relates to record controlled nism of the instrument are not illustrated, 

musical instruments, and particularly to cer- the art being so well understood as to make 
tain improvements in the mechanisms em diagrams such as shown ample for the pur 

15 ployed to regulate and control the wind poses of understanding the particular mecha 
pressure or suction which is utilized to actu- nism hereinafter described. . . . · · · ?0 
ate, the striker pneumatics, primary pneu- Referring to the drawings: . . . . . . 
matics or similar sounding devices and con- Fig. 1 is a diagrammatic view illustrating 
templates a control of a regulator which will the relative arrangement of striker pneu 

20 give any and every modulation of action of matics, main source of power, controller and 
the primary or striker pneumatics to so per-pneumatic valve actions for effecting manip-75 
fect a degree as to simulate and reproduce ulation of the controller. 
the actual playing of an operator. Fig. 2 is a diagrammatic view on some 
These results can only be attained by what enlarged scale, illustrating particularly 

25 modifying the wind pressures or suction and the controller and its connections to the 
controlling the main source of power... with automatic actuating devices and the primary 80 
reference to the striker pneumatics. Ob- pneumatics. . . . 
viously, the whole control is dependent upon it is of course understood that the draw 
a variable attenuation of the pressure or suc-ings herein do not attempt to illustrate all 

30 tion acting upon the primary pneumatics of the details of a musical instrument and 
and the present invention has to do with an it is believed the general class of such de- 85 
automatic regulation of the main source of vice is so well known that the diagram 
power with reference to the striker pneumatic representation of the main source of 
matics, said regulation being variable and power, controlling devices, automatically 

35 under, automatic control so that there is actuated mechanism for modifying the ac 
practically no limit to the number of pres- tion of the controlling devices and the con- 90 
sures and gradations of pressure or suc-, nections to the primary or striker pneu 
tion which it is possible to impress upon the matics are sufficient for a thorough under 
striker pneumatics. standing of the invention. 

40 The object of the invention is to provide in Fig. 1, the various elemental parts are 
a controller intermediate the main source illustrated in duplicate as they would be 95 
of power and primary or striker pneumatics applied to a musical instrument of the piano 
which may be so modified in its action as to player or player piano type, wherein there: 
provide any attenuation of air pressure upon is ordinarily employed a divided wind-chest 

45 the striker pneumatics having given a maxi- to give independent action to the treble and 
mum initial pressure in the main source of bass or to sectional parts of the instrument 100 
power. and in the description of the device, a single 
The purposes of the invention are effected set of elements is hereinafter referred to 

by arranging a regulator connected with the and it is to be understood that the mecha 
50 main source of power and the striker pneu- nism particularly refers to the type of in 

matics and having connected with said regu- strument in which a tracker-board is used 105 
lator an automatically actuated mechanism and is controlled by a perforated music . 
which will intensify or diminish the normal sheet. In a prior Patent, No. 1.008.291, is 
effect of the main source of power upon the sued Nov. 7th, 1911, there is illustrated a 
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system by which a valve controlling con 
munication between a main source of power 
and a regulating bellows is controlled by the 
action of said regulating bellows and is Inodi 
fied in its control by an automatically actu 
ated expression bellows. Obviously, in this 
prior patent there is disclosed in the regulat 
ing bellows, a means for maintaining a defi 
nite pressure of the main source of power 
with reference to the striker pneumatics and 
there is also illustrated a regulating or ex pression bellows which will automatically 
vary the control of the main regulating bel 
lows with reference to the main source of 
power and its action lipon the striker pneu 
matics. 
The invention hereinafter described, while 

analogous to that of my prior patent, shows 
a mechanism in which the regulator which 
is connected with the main source of power 
and with the striker pneumatics is prima 
rily a controlling element, in as much as, 
it is always in definite communication with 
a valve which controls communication be 
tween the main source of power and the 
regulator. To modify the action of this 
controller, a system of pneumatic devices 
having interconnected mechanical elements, 
retards or advances the action of the regu 
lator in such manner that said regulator, 
while always controlling its valve for main 
taining any given pressure, will be varied in 
its control so that a multitude of pressures 
of different characters and degrees may be 
maintained by the regulator with reference 
to the striker pneumatics. This effect in the 
main, is produced by increasing or decreas 
ing the resistance of the regulator and its 
connected controlling valve by a pneumatic 
systein which operates independently of, 
though primarily in conjunction with the 
induced pressures of the main source of 
power. 

In the accompanying drawings there are 
the usual feede's or exhaust bellows. A which 
are in communication with a sustaining bel 
lows or chamber B, this chamber represent 
ing the highest pressure of the system. The 
Sustaining chamber B, through a duct b 
communicates with a regulator D, which, 
as illustrated, is of the pneumatic bellows 
type and has a movable board d which, 
through a connection f, controls a valve F 
that governs the connecting duct b from the 
main bellows. - 

The regulator D is in direct communica 
tion through a pipe of with the wind-passage 
G which is common to the several striker 
pnel natics H. It is understood, of course, 
til at there is a striker pneumnatic for each 
note or tone producing device of the musical 
instrument and as illustrated herein, the striker pneumatic H is of the ordinary bel 
lows type. Stibject to inflation and deflation. 
Each of the striker pneumatics H are, 
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through suitable tracker-ducts h, connected 
with a tracker-board T. Upon venting of a 
tracker-opening which communicates with 
the tracker-ducts N, the primary or striker 
pneumatics are subjected to the then pre 
vailing tension which is induced in the regul 
lator D dependent upon the pressure in the 
regulator D and wind-passage G. The 
striker pneumatics act with greater or less 
force to produce corresponding effects upon 
the keys or notes of the instrument. The 
movable member d of the regulator D is nor 
mally distended by a spring iK which is one 
eleasent of a mechanical pneumatic system 
for producing variable resistant tension 
upon the regulator D with a consequent ya 
riable regulation of the air through corre 
sponding movements of the salve F. 
As illustrated herein, the spring R is a 

cantilever spring, i. e., it has a Substantially 
flat longitudinally bendable portion having 
one end connected with the regulator board 
d, while the other end is connected to the 
movable member i of a pneumatic I, where 
by it will be bent or flexed longitudinally in 
accordance with the tensions of the air in 
the pneumatics I and D. Obviously, the 
condition of the pnel matic will determine 
the resistant pressires of the spring K with 
reference to the regulator D. 
The pneumatic I is pneumatically con 

nected either to the main source of power 
or to natural at nospheric condition by a 
valve mechanish hereinafter described and 
the movable member of the pneumatic I 
is mechanically connected to this valve 
mechanism and is also connected to a pneu 
matically actuated mechanism controlled 
automatically from the tracker-board. 
As illustrated in the drawings, the pneu 

matic I, through a duct communicates 
with a valve chainber 2 which has a valve 
3 controlling communication through a duct 
4 with the main bellows or Sustaining bel 
lows 3. The valve chamber 2 also has a 
valve 5 controlling communication to atmos 
pheric air. Both the valve 3 and 5 are 
mounted upon a spindle 6 which has fixed 
abutments 7 and 8 which, upon a movement 
of the spindle 6 will move either of the 
valves 3 or 5. Said valves 3 and 5 are 
normally held to their seats by springs 8 
and 9 and upon an openino movement of 
the valve 3, the pneumatic T is subjected to 
the pressure or suction of the unain, bellows 
or sustaining bellows B and the spring K 
has its tension increased with l'eference to 
the regulator D. - - 
Upon an opening of the valve 5, the penu 

matic I is open to atmospheric pressure and 
distends, reducing the pressure of the 
spring K with reference to the regulator D. 
The valve stem or spindle 6 is connected 

with what might be termed a hunting ever 
10 which, through a rod 11, is connected 
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15 to the suction of the main source of power 
B. This will immediately cause a partial 

20 
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with the movable member i of the pneu 
matic I. The lever 10 is pivoted to a mov 
able bar 12, the position of which is con 
trolled by a pneumatic 13 so that the full 
crum or pivot point of the lever 10, which 
is at 14 is variable in position. The leyer 
10 may turn about the point 14 as a full 
crum for controlling the valves 3 and 5, or, 
through the bar 12, it may be turned about 
a point or fulcrum 15, where it joins the 
rod 11. From the above construction, it 
is apparent that if the point 14 is depressed 
by a movement of the bar 12, the valve 3 will be opened, subjecting the pneumatic I 

collapse of the pneumatic I and an increase 
of tension of the spring K with reference to 
the regulator D. The movement of the 
member i will be transmitted through the 
bar 11 to the hunting lever 10, which 
will shift upon its fulcrum 14 and im, 
mediately close the valve 3. In like man 
ner, if the regulator D moves beyond a. 

25 

the bar 11 will move the hunting lever 10 

normal fixed position requisite to pull upon 
the movable member i of the pneumatic I, 

and open the valve 5 to atmosphere, where 
30 

upon the pneumatic II will expand. 
From the above, it is apparent that there 

is always a definite balance which will 
maintain the regulator D in a definite fixed 

35 

40 

45 

50 

by valves 22, 23, 24. Said valves control 
55 

duct 26 with the main source of power B. 

60. 
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position unless the fulcrum 14 is varied in position by the pneumatic 13. 
The pneumatic 13 is controlled in its 

movements and consequently controls the 
position of the bar 12 and fulcrum 14 of 
the hunting lever 10 through a system of 
valve actions controlled by the tracker 
board of the instrument. The pneumatic 13 
is controlled in its position and its opera 
tion upon the bar 12 and hunting lever 10 
by ducts 17, 18 and 19. The duct. 17 is 
larger in diameter and gives a more rapid 
control to the pneumatic 13 than the duct. 
18, while the duct. 19 actuates a pneumatic 
valve 20, subjecting the pneumatic 13 to 
atmospheric pressure and giving it an im 
mediate opportunity to expand under the 
influence of its spring 21. Each of the ducts 

chambers which are respectively controlled 

ports, which communicate with a windchest 
25, that is connected through a suitable 

Each of the valves 22, 23, 24 are controlled 
by tracker-ducts which communicate with 
chambers located below diaphragms 27, 28, 
29, so that as either of the corresponding 
ducts. 30, 31, 32 of the tracker-board are 
vented, the valves controlled by the dia 
phragms will rise and place the ducts 17, 
18, 19 in communication with the main suc 
tion. This in effect, will collapse the pneu 

movement, a latch 41 is 

3 

matic 13 to a greater or less extent and with 
greater or less speed, owing to the difference 
in the diameter of the ducts 17 and 18 or 
will permit immediate expansion or disten 
opens the valve 20. 
sion of the pneumatic 13 when the duct 19 
The valve: chambers in which the valves 

22 and 23 are located communicate through 
ducts i 33, 34 with the upper side of dia 
phragms 35,36, so that either of said valves 
are held in unseated position with refer 
ence to the ports connecting with the wind 
chest 25 until-pressure is equalized upon 
the diaphragms by subjecting the under 
side thereof to the suction of the wind-chest 
25 through ducts .37, 38. The duct 38 is 
controlled and admits atmospheric air or 

?0 

75 

80 

suction to the under side of the diaphragm 
36 dependent upon the position of a valve 
39 which is controlled by a tracker duct 40. 
To limit the movement of the pneumatic 

85. 

13 or : to hold it within definite limits of 
provided and this . 

is pneumatically operated by a bellows or 
pneumatic 42 which communicates through 
a duct 43 with a valve chamber 44. This 
valve chamber 44 has a duplex valve 45 
which controls a port 46, opening into the 
wind-chest 25 and a port 47 opening to the 
atmospheric channel 48 which channel is 
common to the various valves of the system. 

00 

The duplex valve 45 is controlled as to its 
position by a diaphragm 49, the chamber of 
:which is vented through a tracker duct 50. 
The spindle of the valve 45 has, at its upper 
end, a diaphragm 51, the upper side of 

0) 

which communicates with the valve cham 
ber 44, while the lower side communicates 
with the valve chamber 52. . . . . 
The valve chamber 52 has a duplex valve 

53 controlled as are the other valves of the 
system by a diaphragm 54, the chamber of 
the tracker-board. . . . . . . 

The valves 45 and 53 control the inflation. 
and deflation of the pneumatic 42. 

l O 5 

which, through a duet 55 is vented through 
110 

From the above, it is apparent that the 
pneumatic 13 may be moved to any desired 
degree, either rapidly or slowly, through 

o lucts the action of the main source of power and 
17, 18 and 19 communicate with valve. the ducts 17,18, 19, which are under con 

trol from the tracker-board. It may also 
be confined in its movements by the pneu 
matic 42 which is also controlled automati 
cally from the tracker-board. . . ? 120 
From this automatic control of the pneu- ? 

matic 13, it is apparent that the hunting 
lever 10 may be moved to unseat the valve 
3 in a great variety of positions and under 
an unlimited number of pressure condi 
tions. The valve will be almost instantly 
re-seated by the re-action of the pneumatic 
I and therefore, there is an existing bal 
anced condition always modifying the ten 
sion upon the movable member d of the 130 

?? 
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regulator D, which will, in effect, vary the 
position of the valve F and give an un 
limited variation of pressures of the main 
Source of power with reference to the regul 
lator D and the striker pneumatics connect 
ed therevvith. 

It will be observed that the wave F which 
is the primary means of controlling the 
connection between the source of power and 
{he regulator D is immediately under control 
of the regulator and that the efective regula 
tion for varying the intensity of pressure 
upon the primary pneumatics is effected by 
modifying the resistance opposed to the 
natural action and tendency of the regul 
lator D. This resistance is secured by a 
pneumatic system interposed between the 
regulator and the automatically controlling 
tracker-board. 
vices and their connection with the regu 
lator D, an unlimited number of variations 
of pressure may be automatically secured 
upon the striker pneumatics through the 
control of the regulator. 
to be understood that the exact form of level. 
connection and arrangement of pneumatic 
devices is not absolutely essential, the pur 
proses and intention of the invention being 
to give a variable resilient control upon the 
regulator which will cause said regulator 
to re-act and produce pressures of any pos 
sibie intensity upon the striker pneumatics. 
What I claim as my invention and desire 

to secure by Letters Patent is: 
1. In a record controlled musical instru 

ment, a main source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatics and means to con 
trol communication of the striker pneu 
matics with the wind passage, in combina 
tion with means betweein the main source 
of power and wind passage to regulate the 
tension of the air in the wind passage, in 
cluding a regulator operable to vary the 
said tension and to maintain uniformity 
of the tension to which it has been set re 
gardless of the number. Of striker pneu 
matics operated simultaneously, an expres 
sion mechanism comprising two pneumatic 
means and a tension controlling means and 
mechanism between said pneumatic means 
and the tension controlling means whereby 
the novernet of One of Said neans of the 
expression mechanism will affect the oper. 
ation of another. 

2. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatics and means to con 
trol communication of the striker pneu 
matics with the wind passage, in combina 
tion with means between the main source 
of power and wind passage to regulate the 
tension of the air in the wind passage, in 
cluding a regulator operable to vary said 

Through the pneumatic de 

It is, of course, 
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tension and to maintain uniformity of the 
tension to which it has been set regardless 
of the number of striker pneumatics oper 
ated simultaneously, and an expression 
mechanism comprising a plurality of inter 
dependently-connected means connected to 
the regulator to vary the tension therein 
and record-controlled means acting with re 
lation to the interdependently-connected 
means to effect the variable operation of 
said regulator. 

3. In a record controlled musical instru 
talent, a main Source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatics and means to con 
trol connmunication of the striker pneu 
listics with the wind passage, in combination 
with means between the main source of 
power and wind passage to regulate the 
tension of the air in the wind passage, in 
cluding a regulator operable to vary said 
tension and to maintain uniformity of the 
tension to which it has been set regardless 
of the number of striker pneumatics operat 
ed simultaneously, and a record-controlled 
explession mechanish having connection 
with the regulator to control the operation 
thereof, the connection including a lever 
ha ving a shiftable fulcrum. 

4. In a record controlled musical instrull 
ment, a main source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatik's and means to control 
connunication of, the striker pneumatics 
with the wind passage, in combination with 
neans between the main source of power 
and wind passage to regulate the tension 
of the air in the wind passage, including 
a regulator operable to valry said tension 
and to maintain uniformity of the tension 
to which it has been set regardless of the 
number of strilker pneumatics operated si 
multaneously, a tensioning device connected 
with the regulator, a lever having a shift 
able fulcrum, connections between said lever 
and tensioning device, and record controlled 
raneans connected to said ever to operate 
the same. 

5. In a record controlled musical instrl 
ment, a main source of power, striker pneu 
natics, means providing a wind passage for 
the striker pneumatics and means to con 
trol communication of the striker pneu 
matics with the wind passage, in combi 
nation with means between the main source 
of power and Wind passage to regulate the 
tension of the air in the wind passage, in 
cluding a regulator operable to vary said 
tension and to maintain uniformity of the 
tension to which it has been set regardless 
of the number of striker pneumatics op 
erated simultaneously, a variable resistant 
tensioning device conne ted to the regulator, 
interdependently-connected means to op 
erate Said device to vary the resistance im 
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posed by it upon the regulator, said means 
including a controlling lever having a shift 
able fulcrum, and record-controlled means 
to actuate said lever. . . . . . 

6. In a record controlled musical instrul 
ment, a main source of power, striker, pneu 
matics, means providing a wind passage for 
the striker pneumatics and means to con 
trol communication of the striker pneu 
matics with the wind passage, in combina 
tion with means between the main source of 
power and wind passage to regulate the ten 
sion of the air in the Wind passage, in 
cluding a regulator operable to vary said 
tension and to maintain uniformity of the 
tension to which it has been set regardless 
of the number of striker pneumatics Op 
erated simultaneously, a variable resistant 
tensioning device connected to the regula 
tor, including a pneumatic having a moV 
able member and a resilient connection be 
tween said member and the regulator, a 
lever having a shiftable fulcrum, means con 
trolled by said lever to vary the tension of 
the air in the pneumatic, a connection be 
tween said lever and the movable member 
of the pneumatic, and record-controlled 
means to actuate. Said lever. . . . . . 

7. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator between the main source 
of power and the striker pneumatics, ava 
riable tension device acting upon said regu 
lator, pneumatic connections between the 
main source of power and the tension de 
vice and means to control said connections, 
said means having a separate connection to 
the tension device. . . . . . 

8. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator between the main Source 
of power and the striker pneumatics, a va 
riable tension device acting upon said reg 
ulator, valved pneumatic means through 
which the main source of power is con 
nected to the tension device, and record 
controlled means having one connection to 
the tension device and another connection to 
the valved pneumatic means for the purpose 
set forth, 

9. A regulating device for musical instru 
ments comprising a regulating pneumatic 
communicating with the main source of 
power and with the striker pneumatics, a 
valve controlled by said regulator, a ten 
sion device connected with the regulator and 
comprising a spring and a pneumatic con 
trolling the position thereof to thereby vary 
its tension, connections intermediate said 
pneumatic and the main source of power, 
valves controlling said connections to the 
main source of power and to the atmosphere, 
a lever connecting said valves and the pneu 
matic of the spring tension device and record 
controlled acuated devices for shifting the 

5 

fulcrum point of said lever whereby the 
controlling valves may be effected by the 
pneumatic or by the automatic devices. . 

10. A regulator for musical instruments 
comprising a regulating pneumatic and its 
valve, said pneumatic communicating with 

70 

a main source of power and with the striker 
pneumatics, a tensioning pneumatic having 
a resilient connection with the regulating 
pneumatic, valves for connecting Said ten 
sioning pneumatic with the atmosphere or 
with the main source of power for varying 
the tension of the resilient connection, a 
lever connecting said tensioning pneumatic 
and valves and an automatic device for 
operating said valves independently of the 
action of the pneumatic. 

11. A regulator for musical instruments 

75 

80 

comprising a regulating pneumatic and its 
valve, said pneumatic communicating with a 
main source of power and with the striker 
pneumatics, a controlling pneumatic having 
a resilient connection with the regulating 
pneumatic, valves for connecting said con 
trolling pneumatic with the atmosphere or 
with the main source of power for varying 
the tension of the resilient connection, a le 
ver Connecting Said controlling pneumatic 
and valves and an automatic device for op 
erating said valves independently of the ac 
tion of the controlling pneumatic, said auto 
matic device having a variable speed of 
movement with reference to the lever. 

12. A regulator for musical intruments 
comprising a regulating pneumatic and its 
valve, said pneumatic communicating with 
a main source of power and with the striker 
pneumatics, a controlling bellows having a 
resilient connection with the regulating 
pneumatic, valves for connecting said con 
trolling pneumatic with the atmosphere or 
with the main source of power for varying 
the tension of the resilient connection, a le 
ver connecting said controlling pneumatic 
and valves and an automatic device for op 
erating said valves independently of the 
action of the controlling pneumatic, said 
automatic device having automatically con 
trolled pneumatic actions controlling the 
main source of power with reference to said 
automatic device and tracker connections for 
adjusting said actions. 

13. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator between the main source 
of power and striker pneumatics, a variable 
resistant tensioning means acting upon the 
regulator, said tensioning means including 
a pneumatic, valvular means for controlling 
the air in the pneumatic, connecting means 
connected to the valvular means and to the 
pneumatic, and record-controlled control 
ling means connected to the connecting 

ea S. . . . . . . . · · · · · · · · · · · · · · · · . . . . . . . 
14. In a record controlled musical instru 
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ment, a main source of power, striker pneu 
matics, a regulator between the main source 
of power and striker pneumatics, a variable 
resistant tensioning means acting upon the 
regulator, said tensioning means including a 
pneumatic, valvular means for controlling 
the air in the pneumatic, connecting means 
including a lever having a shiftable fulcrum 
connected to the valvular means and to the 
pneumatic, and record-controlled controlling 
means connected to the connecting means. 

15. In a record controlled musical instrut 
ment, a main source of power, striker pneu 
matics, a regulator between the main source 
of power and striker pneumatics, a variable 
resistant tensioning means having a pneu 
matic connected to the regulator, a valvular 
mechanism for controlling the tension of the 
air in the pneumatic, including chambers for 
airs of different tensions respectively, an 
additional chamber having communication 
with the pneumatic, ports through which 
the additional chamber may have communiu 
cation with either of the other chambers, 
valve members to control said communica 
tion, respectively, a spindle upon which the 
valve members are mounted, means to hold 
the valve members normally to their seats, 
means whereby the movement of the spindle 
in one direction unseats one valve and its 
movement in the other direction unseats the 
other valve, and record-controlled means to 
move said spindle. 

16. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator between the main source 
of power and striker pneumatics, a variable 
resistant tensioning means having a pneu 
matic connected to the regulator, a valvular 
mechanism for controlling the tension of the 
air in the pneumatic, including chambers for 
airs of different tensions respectively, an ad 
ditional chamber having communication 
with the pneumatic, ports through which the 
additional chamber may have communica 
tion with either of the other chambers, valve 
members to control said communication, re 
spectively, a spindle upon which the valve 
members are mounted, means to hold the 
alve members normally to their seats 
means whereby the movement of the 
spindle in one direction unseats one valve 
and its movement in the other direction un 
seats the other valve, and record-controlled 
means including a lever having connection 
with the spindle and with the pneumatic for 
the purposes set forth. 

17. In a record-controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator in the connection be 
tween the main source of power and striker 
pneumatics, a tensioning member acting up 
on the regulator, pneumatic connections in 
cluding valve members between the tension 
ing member and the main source of power 
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and atmosphere, a spindle to open the valves 
severally, said member's being movable re 
atively to the spindle and having means tend 
ing to close them, respectively, and record 
controlled operating means connected to the spindle. 

18. In a record-controlled musical instru 
ment, a main source of power, striker pneu 
matics, a regulator in the connection between 
the main source of power and striker pneu 
matics, a tensioning member acting upon the 
regulator, pneumatic connections including 
valve members between the tensioning menn 
ber and the main source of power and atmos 
phere, a spindle to open the valves sev 
erally, said members being movable rela 
tively to the spindle and having means tend 
ing to close them, respectively, a mechanical 
connection between the tensioning member 
and valve spindle, and record controlled 
means connected to said connection to move 
the same. 

19. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatics, means to control 
communication of the striker pneumatics 
with the wind passage, a regulator compris 
ing a member whose interior is in communi 
cation with the main source of power and 
with the wind passage and also comprising 
a pivotally mounted valve to control com 
munication of the interior of said member 
with the source of power and wind passage 
and means connecting the regulator member 
with the valve, a motor pneumatic, a spring 
connection controlled by the motor pneu 
matic and in turn controlling the regulator 
valve through the regulator member, the 
connections from the regulator to the motor 
pneumatic and to the valve being out of 
alignment. and record-controlled means hav 
ing connection with the main source of 
power and with the motor pneumatic to ac 
tuate the latter to vary the tension of the 
spring connection. 

20. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means providing a wind passage for 
the striker pneumatics, means to control 
communication of the striker pneumatics 
with the wind passage, a regulator com 
prising a member whose interior is in com 
munication with the main source of power 
and with the wind passage and also com 
prising a valve to control communication of 
the interior of said member with the source 
Of power and wind passage and means con 
necting the regulator member with the 
valve, a motor pneumatic, a spring having a 
cantilever action interposed between the mo 
tor pneumatic and the regulator member to 
be controlled by the motor pneumatic and in 
turn to control the regulator valve through 
said member, said spring having one end 
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rigidly secured to the movable member of 
the motor pneumatic, and record controlled 
means having connection with the main 
source of power and with the motor pneu 
matic to actuate the latter to vary the ten 
sion of the spring. 

21. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means forming a wind passage for 
the striker pneumatics, means to control 
communication of the striker pneumatics 
with said wind passage, a regulator compris 
ing a member whose interior is in communi 
cation with the main source of power and 
with the wind passage and also comprising 
a pivotally mounted valve to control com 
munication of the interior of said member 
with the source of power and wind passage 
and a connection between said member and 
valve, a motor pneumatic, a spring having 
a cantilever action controlled by the motor 
pneumatic and in turn controlling the reg 
ulator valve through said member, said 
spring having one end rigidly secured to the 

5 movable member of the motor pneumatic, 
and record controlled means having connec. 
tion with the main source of power and with 
the motor pneumatic to actuate the latter to 
vary the tension of the spring. 

22. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means forming a wind passage for 
the striker pneumatics, means to control 
communication of the striker pneumatics 
with said wind passage, a regulator having 
a duct through which it has communication 
with the source of power and a second duct 
through which it has communication with 
the wind passage, said regulator comprising 
a bellows and a pivotally mounted valve, the 
valve being operatively related to one of the 
ducts and operatively connected to the mov 
able member of the bellows, a motor pneu 
matic, a spring connection between the mo 
tor pneumatic and movable member of the 
bellows, the connections from the regulator 
to the motor pneumatic and to the valve be 
ing out of alignment, and record controlled 
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means having connection with the main 
source of power and with the motor pneu 
matic to actuate the latter to vary the ten 
sion of the spring, for the purposes set 
forth. -- 

23. In a record controlled musical instru 
ment, a main source of power, striker 

7 

pneumatics, means forming a wind passage 
for the striker pneumatics, means to con 
trol communication of the striker pneumat 
ics with said wind passage, a regulator hav 
ing a duct through which it has communi 

tion with the wind passage, said regulator 
comprising a bellows and a valve, the valve 
operatively related to one of the ducts and 
operatively connected to the movable mem 
ber of the bellows, a second bellows, a spring 
having a cantilever action secured at one 
end to the movable member of the second 
bellows, said spring having one end rigidly 
secured to the movable member of the sec 
ond bellows, means connecting the other end 
of the spring to the movable member of the 
regulator bellows and record controlled 
means having connection with the main 
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cation with the source of power and a sec 
ond duct through which it has communica 
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source of power and with the main second 
bellows to actuate the latter to vary the ten 
sion of the spring, for the purposes set 
forth. 

24. In a record controlled musical instru 
ment, a main source of power, striker pneu 
matics, means forming a wind passage for 
the striker pneumatics, means to control 
communication of the striker pneumatics 
with said wind passage, a regulator having 
a duct through which it has communication 
with the source of power and a second duct 
through which it has communication with 
the wind passage, said regulator compris 
ing a bellows and a pivotally-mounted valve, 
the valve operatively related to one of the 
ducts and operatively connected to the mov 
able member of the bellows, a second bellows, 
a spring having a cantilever action secured 

- at one end to the movable member of the 
second bellows, said spring having one end 
rigidly secured to the movable member of 
the second bellows, means connecting the 
other end of the spring to the movable mem 
ber of the regulator bellows, and record 
controlled means having connection with 
the main source of power and with the main 
second bellows to actuate the latter to vary 
the tension of the 
set forth. V 

EDWIN WELTE. 
Witnesses: 

WM. A. TAYLOR, 
W. II. BREUER. 
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