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

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented new and useful Im 
provements in Governors for Air-Motors, of 
which the following is a specification, refer 
ence being had to the accompanying draw 
ings, forming a part thereof. 
The purpose of this invention is to pro 

vide animproved governor for an air motor 
particularly designed for such motors when 
employed for actuating the note-sheet driv 
ing mechanism of an automatic piano player. 
It consists in the elements and features of 
construction shown and described as indi 
cated by the claims. 
In the drawings:- 
Figure 1 is a plan view showing a portion 

of an air motor equipped with the govern 
ing devices embodying this invention. 

Fig. 2 is a front elevation with the front 
plate of the valve chamber removed. 

Fig. 3 is a section at the line 3-3 on 
Fig. 2. 

Fig. 4 is a section at the line 4-4 on Fig. 
3, extending through the exhaust controlling 
valve box only. 
In the structure shown in the drawings, 

A is a conventional representation of an air 
motor of familiar form; B represents con 
ventionally the exhaust devices for operat 
ing the air motor, and C is an air pipe con 
nection of the exhaust devices to the motor, 
connection being made by way of the gov 
erning devices hereinafter explained. 1 is 
a chamber with which the pipe, C, is con 
nected through the block, 2, mounted on said 
chamber. 3 is a chamber partitioned from 
the chamber, 1, by the partition, 4, which has 
a port, 5, controlled by the valve, 6, which 
is the usual tempo valve having its stem ex 
tending out through the end of the chamber 
and connected with an actuator, 7, which is 
in turn connected with the tempo lever, 8, 
which moves over a graduated scale, 9, for 
regulating and indicating the speed of play 
ing. The chamber, 3, is connected with the 
motor by a pipe, C, said connection of the 
pipe, C, with the chamber, 3, being made 
through the block, 2. Besides the communi 
cation which the chamber, 1, has with the 
chamber, 2, by way of the valved port, 5, it 
has a second communication through the 
partition, 4, by means of a narrow slit form 

ing a port, 5", which is controlled by a valve, 
10, sliding in said partition in said chamber, 
8, and having its stem, 10, extending out 
through the opposite end of said chamber 
from that through which the stem of the 
valve, 6, extends. Said stem, 10, is con 
nected outside said member with the moving 
Wall, 11", of the pneumatic, 11, mounted on 
the end of the chamber and connected by 
the tube, 12, with the exhaust devices. 
The construction thus far described com 

prises beside what may be termed the direct 
connection between the exhaust devices and 
the motor consisting of the chambers, 1 and 
8, communicating through the port, 5, con 
trolled by the valve, 6, a second connection 
which may be called a “by-pass,” consisting 
of the communication between the chambers, 
1 and 3, which is controlled by the valve, 
10. The first mentioned or main connection 
is directly regulated by the tempo lever op 
erating the valve, 6, in accordance with the 
Speed of playing desired. But with any 
given adjustment of the tempo valve, un 
covering the port, 5, to any given extent, the 
Speed of operation of the motor and sub 
sequent speed of playing will vary with the 
degree of exhaust tension existing in the ex 
haust devices and operating through the con 
nection controlled by the tempo valve upon 
the motor. In the absence of means to pre 
vent such results, this would result in a speed 
of operation of the motor and consequent 
Speed of playing, varying with the varying 
exhaust tension produced by the exhaust de 
vices which as is well understood, is varied 
by the pumping according to the loudness of 
playing desired. To prevent variation of 
the Speed accompanying the variation of 
loudness, the by-pass controlling valve, 10, is 
operated by the pneumatic, 11, connected with 
the exhaust devices, so as to be collapsed 
more or less according as the exhaust tension 
is more or less, and by its collapse to close 
the valve, 10, more or less. The motoris thus 
operated by two distinct quantities, so to 
speak, of exhaust, one of which, that con 
trolled by the valve 10, is diminished as the 
exhaust tension increases, while the other is 
subject to the control of the tempo lever. 
By properly proportioning the areas of the 
two ports controlled by the two valves, 6 and 
10, respectively, the speed of the motor 
for any given adjustment of the tempo valve 
6, may be rendered measurably constant 
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throughout considerable variations of the 
exhaust tension. 
For more completely efficient regulation, 

however, an additional expedient is em ployed, consisting in governing the commu 
nication of the exhaust with the pneumatic, 
11, in relation to the adjustment of the tempo 
lever and valve, 6. This is effected by pro 
viding a valve control in the passage which. 
connects the pneumatic, 11, with the ex 
haust devices, and for this purpose there is 
mounted upon the casing having the cham 
bers, 1 and 3, a valve box, 16, partitioned 
into two chambers, 16° and 16°, with: one of 
which the duct, 12°, leading from the ex 
haust devices is connected, while the other 
has the duct, 12, leading to the pneumatic, 
11. The partition, 17, between the two cham 
bers has a narrow slit constituting a port, 
17, which is controlled by a sliding valve, 
18, in the chamber, 16, said valve having its 
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the port, 1 

stem, 18; extending out through the end of 
the chamber for direct operation by the 
tempo valve slide bar by means of a rigid 
cross connection, 20. When the tempo lever 
is operated for opening the tempo valve, at 
a certain point: in its operation -that is, 
when it has reached adjustment for a cer 
tain speed, the further movement of the 
tempo valve in direction for opening to in 
crease the speed moves the valve, 18, over 

F., uncovering the same to a 
greater or less extent according to the con 

- tinued movement in the opening direction of 
35. the tempo valve, and thereby increases the 

communication of the exhaust devices with. 
the pneumatic, 11, and the degree of col 
lapse of said pneumatic which will be pro 

c 40: 
duced by any given said tension then ex 
isting in the exhaust devices. Such collapse 
operates, as already explained, to close the 
valve, 10, diminishing the communication of 
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the exhaust devices with the motor. 
The several devices described coöperating, 

give the result, that, at any adjustment of 
the tempo valve, the communication of the 
exhaust devices with the motor is diminished 
as the exhaust tension increases, and that 
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the effect of the exhaust tension to thus de 
crease the communication with the motor is 50. 
increased as the tempo valve is opened 
wider. 
I claim:- 
1. In combination with an air motor and 

exhaust devices by which it is operated, air 
connections from the exhaust devices to the 
motor comprising a main passage, a by-pass, 
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a valve in the main passage and tempo con 
trolling devices for operating that valve; a 
pneumatically operated valve in the by-pass 
having air connections from the exhaust de 
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vices for operating said pneumatically- - 
operated valve in one direction and yielding 
means resisting its actuation in that direc 
tion, and means controlled by the tempo 
controlling devices for controlling said last 
devices. - - - - 

2. In combination with an air motor and 
exhaust devices by which it is operated, air 

mentioned air connection with the exhaust 
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70 
connections from the exhaust devices, to 
the motor comprising a main passage and 
by-pass, a valve in the main passage and 
tempo-controlling devices for operating that 
valve, a pneumatically-actuated valve in the 
by-pass connection; air connections from the 
exhaust devices for actuating said last men 
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tioned valve independent of the valve con- i. 
trol in the air connection from the exhaust 
devices to the motor. . 

3. In a structure such as defined in claim 
80 

1, the means of controlling the exhaust con nection with the pneumatic valve-actuating 
devices, comprising a partitioned chamber 
in the air conduit which connects said pneu 
matic devices with the exhaust devices, the partition having a narrow and elongated 
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slot; a valve mounted for sliding longitudi 
nally over said slot, having mechanical oper 
ating connections from the tempo valve oper 
ating means to said slot-controlling valve. 
In testimony whereof, I have hereunto set. 

my hand at Chicago, Illinois, this 7th day of September, 1917. . . 

MELVILLE CLARK. 
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Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
. . . . .- ...C. . . Washington, D.C.' 

  


