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UNITED STATES 
2,158,108 

2,158,108 

coNTRoL systEM 
Henry Dégion, York, Pa., assignor to S. Morgan 
Smith Company, York, Pa., a corporation of 
Pennsylvania 

Application May 21, 1937, Serial No. 143,885 
5 Claims. (C. 13-144) 

This invention relates to prime mover control 
systems. It is particularly applicable to the con 
trol of impulse water wheels. 
An object of the invention is to provide an im 

proved control system in which the speed of the 
prime mover and the supply of operating fluid 
thereto will be properly controlled. 
Another object of the invention is to provide 

an improved control system adapted to be initi 
ated by the operation of a control mechanism, so 
that all functions necessary for the operation of 
the control system will be automatically per 
formed. 
Another object of the invention is to provide 

an improved control system for impulse water 
Wheels having two nozzles for Supplying operat 
ing fluid to the /impulse wheels in accordance 
with the load, in which one of the nozzles consti 
tutes the main nozzle and the other nozzle func 
tions as an auxiliary nozzle which is adapted to 
Operate in conjunction with the main nozzle only 
when the load is above a predetermined amount. 
With the foregoing and other objects and ad 

Vantages in view, the invention consists in the 
construction and arrangement of the several 
parts which will be hereinafter more fully de 
Scribed and claimed. 

In the accompanying drawings:- 
Figure 1 is a diagrammatic perspective view 

partly in section of a control system for impulse 
water wheels constructed according to the present 
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invention, both nozzles of the mechanism being 
shown in their operative position; 

Fig. 2 is a diagrammatic view partly in Sec 
tion of the auxiliary nozzle shown at the left in 
Fig. 1 and the control mechanism associated 
therewith; 

Fig. 3 is an enlarged elevation partly in sec 
tion of the portion of the control mechanism of 
the auxiliary nezzle shown at the extreme right 
in Fig. 2; 

Fig. 4 is a rear elevation of the structure shown 
in Fig. 3; 

Fig. 5 is an enlarged diagrammatic view partly 
in section of the operating mechanism for the 
main nozzle shown at the right in Fig. 1. 

Fig. 6 is a similar view of the operating mecha 
nism for the deflecting hood of the main nozzle; 
and 

Fig. 7 is an enlarged diagrammatic perspective 
partly in section of the mechanism for controlling 
the auxiliary nozzle shown at the left, Fig. 1. 

Referring to the drawings, the apparatus may 
comprise an impulse wheel runner , mounted 
on a shaft f2 journalled in suitable bearings, one 

of the shaft bearings being indicated at f3, Fig. 1. 

PATENT OFFICE 

The runner f is provided with the usual buck- . 
ets 4 and a casing (not shown), and opposed 
nozzles 5, 6 controlled respectively by needle 
valves 7, 8 are arranged to discharge jets of 
Water against the buckets 4 in the manner clear 
ly illustrated in Fig. 1. 
The nozzles 5, 6 are, respectively, secured to 

nozzle bodies 9, 20, which may be connected with 
suitable supply conduits by means of flanges 2, 
22, respectively, (Figs. 1 and 2). 
The needle valves T and 8 are, respectively, 

provided with stems. 23, 24 which extend, respec 
tively, through suitable stuffing boxes 25, 26, car 
ried by the nozzle bodies 9, 20, respectively. 

In the arrangement of the parts as illustrated 
in the drawings, nozzle 5 constitutes the main 
nozzle of the turbine, while the nozzle 6 func 
tions as an auxiliary nozzle which is adapted to 
operate in conjunction with the main nozzle 5 
only when the load on the turbine is above a pre 
determined amount. 
When the turbine is in operation and the lo 

is below a predetermined amount, nozzle 5 alone 
functions to supply a single jet of water for op 
erating the runner . When the load increases 
to a point above that at which the maximum jet 
produced by the nozzle 5 is insufficient to take 
care of the load, mechanism is operated by which 
the needle valve 8 is opened so that the nozzle f 
will Supply an additional jet of water to augment 
the supply of operating fluid as supplied by the 
nozzle 5. 
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As long as the load remains up, both the noz 
zles 5 and f6 will supply two opposed jets of 
water as shown in Fig. 1. 
When the load decreases to a point below that 

at which a single jet is sufficient to operate the 
runner, the mechanism is operated so as to close 
the nozzle 6, so that the nozzle f S will function 
alone. - 

The single or joint operation of the nozzles 5 
and f G is controlled in such a manner that there is an overlap in the stages during the operation 
of the turbine when, due to variations in the load, 
one or two jets of the driving fluid will be supplied 
to the runner, 

Associated with the nozzles 5 and 6 are suita 
ble control mechanisms 27, 28 which are adapted 
to control, the operation of the respective noz 
zles, and these two control mechanisms are in turn 
under the control of a control mechanism. 29. 
The three control mechanisms 27, 28 and 29 are 
so arranged as to automatically control the oper 
ation of the turbine, whereby the turbine will 
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Operate in the most efficient manner with one or 
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two jets, irrespective of variations in the load. 
As shown in Figs. 1 and 5, the control mecha 

nism 27 may comprise a servo motor 3 including 
a piston 32 operating in a cylinder 33 and con 
nected to the valve stem 23. 

Fluid under pressure may be admitted so as to 
act on either side of piston 32 and the admission 
of this fluid may be controlled by means of a dis 
tributing valve 34 shown as provided with a pair 
of piston valves 35, 36 operating in a cylinder 37. 
The valves 35 and 36 may be operated by means . 
of a stem, 38. 
The valves 35, 36 divide the cylinder 37 into 

chambers 39, 40 and 4. Chamber 40 is connected 
to a source of fluid under pressure, such for in 
stance as pressure tank 42 by a pipe 43, and 
chambers 39 and 4 are connected by drain pipe 
44 to a sump tank 45. 
The cylinder 37 is formed with ports 46 and $7. 

Port 46 is connected to chamber 48 on one side of 
piston 32 by a pipe 49, and port 47 is connected 
to chamber 50 on the other side of piston 32 by 
a pipe 5. 
The valves 35 and 36 are shown in their neutral 

position in which they lap the ports 46 and 47 
and thereby cut of communication between the 
distributing valve 34 and the servo motor 3, 
through the pipes 49 and 5. 
The stem 38 is connected to a floating lever 54 

intermediate the ends of said lever. 
As shown in Fig. , One end of the lever 54 is 

connected to the portion of the valve stem 23 
which extends beyond the cylinder 33, by means 
of link 5.5, bell crank lever 56, and link 57. 
Connected to the other end of the lever 54 is a 

rod 58 which is guided in a bearing 59. The free 
end of the rod 58 is provided with a roller 60 
which engages the face of a can 6, the roller 60 
being maintained in engagement with the cam 
by an expansible coil spring 62, as shown in Fig. 1. 

ASSociated with the nozzle 5 is a deflecting 
hood 65 which is carried by a shaft 66 journalled 
in bearings 6. The shaft 66 is rotated or oscil 
lated by mechanism to be hereinafter described 
So as to cause the hood to swing into or out of 
the path of the jet produced by the nozzle 5.. 
Cam 6t heretofore referred to is operated by a 

rod 68 slidably mounted in bearings 69. One end 
of the rod 68 is connected to the shaft 66 by link 
70 and lever 7, so that when the deflecting hood 
65 is oscillated, cam 6 will also be moved. 

55 

As shown in Figs. 1, 2 and 7, the control mech 
anism 28 may comprise a servo motor 8 includ 
ing a piston 82 operating in a cylinder 3 and 
connected to the valve stem 24. 
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Fluid under pressure may be admitted so as to 
act on either side of piston 82 and the admission 
of this fluid may be controlled by means of a dis 
tributing valve 84 shown as provided with a pair 
of piston valves 85 and 86 operating in a cylinder 
87. The valves 85 and 86 may be operated by 
means of a stem 88. . . . 
The valves 85 and 86 divide the cylinder 87 into 

chambers 89, 90 and 9. Chamber 90 is con 
nected to the pressure tank 42 heretofore re 
ferred to by a pipe 93, and chambers 89 and 9 
are connected by drain pipe 94 to the sump 
tank 45 heretofore referred to. . . . . . . . 
The cylinder 87 is provided with ports 96 and 

... 9. Port 96 is connected to chamber 98 on one 

75 

side of piston 82 by a pipe 99, and port 97 is con 
nected to chamber 100 on the other side of piston 
82 by a pipe O. 

position. . . . 
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position in which they lap the ports 96 and 97 
to thereby cut of communication between valve 
84 and servo motor 8, through the pipes 99 
and 0. 
The stem 88 is connected to a floating lever 04 

intermediate the ends of said lever, 
One end of the lever 04 is connected to the 

portion of the valve stem 24 which extends be 
yond the cylinder 83, by means of link 5, bell 
crank lever f06, and link 107. 
. The other end of the lever 04 is connected to 
a rod f O8 which is guided in bearings des. 
One end of the rod. O8 is provided with a roller 
O which engages the face of a cam ff, the 

roller being urged toward the can face by an 
expansible coil spring 2. 

Associated with the nozzle 6 is a defecting 
hood 3 which is carried by a shaft 4 jour 
nalled in bearings 5. The shaft & is rotated 
or Oscillated by mechanism to be hereinafter de 
Scribed so as to cause the hood to swing into or 
out of the path of the jet produced by the 
nozzle 6. 
Cam ff heretofore referred to is operated by 

a rod 6 slidably mounted in bearings . One 
end of the rod f is connected to the shaft 4 
by link 8 and lever 9, so that when the de 
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flecting hood f S is oscillated, can will also 
be moved. . . 
As shown in Fig. 1, shafts 66 and if 4 are con 

nected by a lever. 20, a rod 2 ? and a lever 22, 
and this leverage system is so designed that actu 
ation of one deflecting hood causes a correspond 
ing operation of the other deflecting hood. 
The operation of the valve 84 is controlled 

either by can or by an electrically operated 
mechanism generally designated by the nu 
meral 30. 
The electrically operated mechanism 30 may 

comprise a solenoid 24, the core 25 of which 
is carried by the rod 08 heretofore referred to. 
The energization and deemergization of the sole 
noid 24 is controlled by a switch device B, come 
prising a drum 127 loosely mounted on a shaft 
28 journalled in bearings 29, (see Fig. 7). 
Mounted on the exterior of the drum 27 is a 

contact plate 30 which is insuiated from said 
drum, as indicated at 38, Fig. 3. The contact 
plate f is adapted to receive a pair of contact 
fingers 3 and 32 when the drum is in one 
One terminal of the coil of the solenoid f 24 is 

connected to the contact finger 3 f by a con 
ductor 33, and the other terminal of the solenoid 
coil is connected to a source of current, such as a 
mainline conductor 34, by a conductor 35. The 
other contact finger 2 is connected to another 
main line conductor 86 by a conductor. 37. 
The drum 27 is adapted to be rotated through 

a limited arc, or to be moved to such an extent 
that the fingers , 32 will engage the contact 
plate 3 or be disengaged therefrom. 
When the fingers 3 and 32 contact with the 

plate 30 the circuit will be closed through which 
the solenoid 24 is energized, and when the fin 
gers are disengaged from the plate 30 the cir 
cuit through which electric current is supplied 
to the solenoid 24 will be open, and, therefore, 
said solenoid will be deemergized. . 

During the operation of the turbine, when both 
of the nozzles , f 6 are open, the solenoid 24 
is deemergized and therefore the drum 27 is so 
positioned that the fingers 3, 32 are disen 
gaged from the contact plate 30, as shown in 
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The valve 85 and 8 are shown in their neutral Figs. 1, 2 and 3. . when only the noses is is 
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open, the drum f27 is so positioned that the fin 
gers 3 f and 32 engage the plate 30 so that 
the solenoid 24 is energized, as shown in Fig. 7. 
Therefore, in order to provide means for retain 
ing the drum f27 locked in either of the two 
above mentioned positions, a suitable locking 
means is provided, and said locking means may 
comprise a spring pressed detent 40 adapted 
to engage either of notches 4, 42 formed on 
the exterior of the drum 127, as shown in Figs. 
3 and 7. The locking mechanism is so construct 
ed as to permit rotation of the drum 27 from 
one position to the other by the drum operating 
mechanism, but prevents movement of said drum 
when its operating mechanism is inactive. 
Any suitable mechanism may be provided for 

operating the drum 27. As shown in Figs. 1, 
2, 3, 4 and 7, the drum operating mechanism may 
comprise a cam 45 fixed to the shaft 28 and 
a clutch device 46 (Fig. 4) also mounted on the 
shaft 28 and adapted to actuate the drum 27. 
The cam 45 is formed with a notch 47 having 

end walls 48, 49. Spaced a suitable distance 
apart. Disposed within the notch 47 is the 
extremity of an arm f 50 carried rigidly by the 
rod 2 heretofore referred to, the end of said 
arm being provided with a roller 5 for engag 
ing the walls of the notch. 

Also formed in the cam f45, is a pair of notches 
52, 53, which are separated by a tooth 54. 
A spring pressed detent S5 is adapted to en 
gage in either of the notches 52, 53 and re 
tain the cam f45 in position. 
The clutch device 46 may comprise a collar 

having a finger 57 projecting therefrom and dis 
posed within an arcuate slot f58 formed in the 
drum f 27 (see Figs, 4 and 7). 
The clutch device f46 is so constructed that 

rotary movement of the cam 45 is transmitted 
to cause a corresponding rotary movement of the 
drum 2. 
As shown in Figs. 1 and 6, the control mech 

anism 29 may comprise a servo motor 2 includ 
ing a piston 73 operating in a cylinder 74 and 
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having a stem 75 extending in both directions 
therefrom. 

Fluid under pressure may be admitted so as to 
act on either side of piston 3 and the admission 
of this fluid may be controlled by means of a dis 
tributing valve 76 shown as provided with a pair 
of piston valves 7 and 78 operating in a cylinder 
79. The valves 77 and . T8 may be operated 
by means of a stem 80. - 
The valves 77 and 78 divide the cylinder 79 

into chambers 92, 95 and O2. Chamber 95 is 
connected by a pipe fo3 to the pressure tank 
42 heretofore referred to, and chambers 92 and 
f02 are connected by pipes f23 and 44 to the 
Sump tank 45. . 
The cylinder 79 is provided with ports 43 

and 44. Port f44 is connected to chamber 85 
On one side of piston 73 by a pipe 56, and port 
43 is connected to chamber 59 on the other side 
of piston .73 by a pipe 60. 
The valves 77 and 78 are shown in their 

neutral position in which they lap the ports 
43 and 44 respectively, and thereby cut off 
communication between the valve 7S and servo 
motor 72, through pipes f56, 60. 
The valve stem 80 is connected to one end of 

a floating lever f6 provided with a floating piv 
ot 62. The other end of the lever 6 is con 
nected to a fly ball mechanism f 63 or other suit 
able speed responsive means. The fly ball mech 
anism 63 may be driven from the runner fi 

containing a quantity of oil. 
the sump tank 45 by pump 52 (Fig. 1) and de 

supply Operating fluid to the runner ff. 

3 
through any suitable connection, indicated in 
Fig. 1 as belted. - 
The pivot 62 of the lever 6 is connected to 

the piston stem 75, by means of a compensating. 
mechanism comprising a link 64, bell crankle 
ver 66, and link 67, as shown in Fig. 1. In this 
way the distributing waive T6 is governed by the 
fiy ball mechanism 63 and compensating mech 
anism. . 

Piston stem 75 is also connected to the shaft 
66 by a lever 65, so that when the servo mo 
tor 72 operates, movement of the piston 73 in 
either direction will cause a corresponding rota 
tion of shaft 66. Since the two deflecting hoods 
65 and 3 are operatively connected to the shaft 
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66 the operation of said deflecting hoods will be 
governed by the servo notor T2. 
The sump tank 45 serves as a reservoir for 

Oil is pumped from 

livered to pressure tank 42. From the pressure 
tank 42 the oil under pressure is carried through. 
the pipes 43, 93 and 03 to the chambers 40, 90 
and 95 of the distributing valves 34, 84 and 76, 
respectively, so that said chambers are normal 
ly charged with oil under pressure. 4 
In Operation, under load conditions of a pre 

determined amount only the main nozzle 5 will 
HOW 

ever, when the load is above a predetermined 
amount, two jets, one from nozzle 5 and the 
other from nozzie f will supply Operating fluid 
to the runner fi, as shown in Fig. 1. 
In this position of the device, piston valves 77. 

and 78, 35 and 36, 85. and 86, of the distributing 
valves 29, 2 and 28, respectively, are at neutral 
position, and needles 7 and 8, and the deflector 
hoods 65 and 3 are at a stand still and out of 
the path of the jets from the two nozzles 5 and 
6. 
When the load decreases, a predetermined 

amount, the speed of the runner will increase, 
thereby increasing the speed of rotation of the 
fly ball mechanisrin 63 and causing the piston 
valves and 8 of the control valve 29 to move 
downwardly through the resultant operation of 
the floating ever 6. 
When the piston valves 77 and 78 thus move 

downwardly, ports 43 and 44 will be uncovered, 
and oil under pressure from the pressure tank 42 
is supplied to piston chamber 85 in operating 
cylinder 74, through pipe O3, chamber 95, port 
44 and pipe 56. The oil in chamber 59 is dis 
charged through pipe 60, port 43, chamber 92, 
and pipes 23 and 44 into sump tank 45. Piston 
3 then moves towards the left (Fig. 6) thereby 

turning shaft 66 and simultaneously turning the 
deflectors 65 and 3 and moving the cams 6 f 
and throughg their operating mechanisms 
which are connected to the deflector operating 
mechanism as has heretofore been described. 
... The operation of can effects an upward 
novement of piston valves 85 and 86 of the con 
trol mechanism 28, and the operation of cam 6 
effects a corresponding upward movement of pis 
ton valves 35 and 36 of the control mechanism 2. 

Oil under pressure is then admitted into cham 
ber 83 from the pressure tank 42, through pipe 
93, chamber 90, and pipe 99. 

Oil from chamber f00 is discharged through 
pipe if, chamber 9, and pipe 94 to the sump 
tank 45. 

Piston 82 then moves stem 24 towards the right 
(Fig. ii) towards the closing position of needle 
f8. 
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Oil under pressure from pressure tank 2, is 

admitted to chamber 48, through pipe 43, cham 
ber 40 and pipe 49. - 

Oil from chamber 50 is discharged to the Sup 
tank 45, through pipe 5, chamber 4 and pipe 
44, and piston 32 moves the stem 23 and needle fi 
to the left toward the closing position of the 
needle 7. 
Meanwhile the rod 2 moves the follower 50 

towards the edge 48 of cam 45 (Fig. 7). The 
spring pressed detent 55 climbs tooth 54. 
Shaft 28 turns finger 57 of clutch 46 and face 
f74 of finger 57 comes in contact with face 5 
of slot 58 of the drum 27. 
After the detent 55 has passed the extreme tip 

of the tooth 54, the spring 76 (Figs. 3 and 2) 
forces the detent, 55 into the notch 52. 
Face T4 of finger 5, which is in contact with 

face 75 of the slot 58 then Snaps the drum 2 
and the roller of detent 40 climbs on to the 
tooth f. 

After the detent 40 has moved across the tooth 
f77, spring 78 forces the detent f4 into the 
notch 42, thereby imparting a snap movement 
to the drum 27 and causing the contact 30 to 
move into engagement with the fingers 3 and 
32 so that the electric circuit is closed through 
which the Solenoid 24 is energized. 
When the solenoid is thus energized, its core 

f 25 is pulled upwardly and the roller O is lifted 
from the face of cam . The control valve 28 
is now governed or controlled by the solenoid 24 
and the compensating mechanism comprising the 
link 05, lever 06 and link foll connected to the 
rod 24 of piston 82 and nozzle 8. 

Piston valves 85 and 86 in the distributing 
Valve 84 (Figs. 1 and 7) are lifted up and remain 
in the up position. - 
Chamber 98 of the servo motor 8 (Fig. 2) re 

mains under pressure, through pipe 99, chamber 
90 of distributing valve 84 and pipe 93. 
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Chamber 100 remains under discharge, 
through pipe 04, chamber 9, and pipe 94. 

Piston 82, by means of the stem 24, moves 
needle 8 towards the closing position and closes 
the nozzle f6. The time of this closing is regul 
lated by needle valves 63 and 64 (Fig. 2). 
The position of the different parts of the regul 

lating mechanism of the auxiliary nozzle. fs are 
thus shifted from the showing in Fig. 1 to the 
showing in Fig. 7 and the turbine operates with 
Only the nozzle 5 open, and will continue to 
operate thusly until the load increases above a 
predetermined amount. 
When the load is increased above a predeter 

mined amount the speed of the runner i? will 
be decreased and the fly ball mechanism 63 will 
lift up piston valves 77 and 8 of the distributing 
valve 76 (see Fig. 5). 
Chamber 59 of the servo motor 2 is under 

pressure, being connected through pipe 60, 
chamber 95, and pipe O with the pressure sup 
ply tank 42. 
Chamber 85 of the servo, motor T2 is under 

discharge, being connected through pipe 56, 
chamber 02, and pipes 23 and 44 with the sump 
tank 45. - 

Piston T3 then moves the rod 2 and mecha 
nism operatively associated therewith, including 
the deflector hoods 65 and 3, cans 6 and , 
and arm 50 and its roller 5. 

Roller 60 on the lower end of rod 58 travels 
down the face of can 6, the rod 58 being urged 
downwardly by spring 62, and lever 54 is pulled 
downwardly and piston valves 35 and 3 are 

2,168,108 
moved downwardly in the cylinder 37 of the dis 
tributing valve 34 (Fig. 5). 

Piston chamber 50 is now supplied with fluid 
under pressure from the pressure tank 42, through 
pipe 43, chamber 40 and pipe 5, and fuid in 
chamber 48 is discharged to the sump tank 45, 
through pipe 49, chamber 39, and pipe 44. 
The piston 32 moves stem 23 and needle f7 

toward the full open position. . . . 
The arm 50 and its roller 5 which are at 

tached to the rod 2, push the end wall 49 of 
the notch 47 in cam 45. 
The roller of the spring pressed detent 55 

climbs the tooth 54 (Fig. 7) of can 45, and 
after the detent 55 has passed slightly by the 
tip of the tooth 54, spring 76, acting on the 
arm of the detent 55, pulls the detent into the 
notch. 53, thereby imparting a snap movement 
to the cam 45. 

Shaft 28 transmits this snap movement to the 
clutch device f46. 
The spring pressed detent 40 (Fig. 3) climbs 

tooth TT and spring 78 forces the detent 40 
towards notch 42, thereby imparting a snap 
movement to the drum 127. The contact plate 
f3G is thus disengaged from the contact fingers 
3 and 32, thereby deenergizing the solenoid 
24. 
When the solenoid 24 is thus deenergized, 

roller C of the rod 08 is forced by spring 2 
into contact with the surfyce of the cam f. 
The downward movement of the rod fo8 im 

parts a swinging movement to the lever 04. 
The piston valves 85 and 8 of the distributing 

valve 84 which are operatively connected to the 3: 
lever 04 by stem 88, are moved to the position 
in which chamber 100 of the servo motor 8 (Fig. 
2) is supplied with fluid under pressure from the 
tank A2 and the fluid in chamber 98 is discharged 
to the sump tank 45. 

Needle valve 8 is then moved by piston 82 to 
Wards the left (Fig. 2) to full open position so 
that additional power is supplied to the runner 

. 
The opening time of needle f8 is regulated by 

needie valves 63 and 64. The piston valves of 
the distributing valves 34, 76 and 84 keep moving 
until the needles 7 and 8 are exactly in the 
same position, then said piston valves are at 
neutral position, and the complete regulating or 
controlling mechanism is at a standstill. . 
This automatic regulating or controlling sys 

tem can be used for single acting regulation, that 
is, regulation of needles, or for double acting 
regulation with relief valves and needles, for a 
number of jets greater than one, and acting on 
One or several Wheels. 

If the jets of a multiple jet turbine are not 
operated simultaneously at part load but in a 
proper manner as provided by the invention, the 
part load efficiency of the turbine is higher than 
if the jets are working simultaneously. . 
From the foregoing, it will be noted that by 

my invention the envelope efficiency curve has a 
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higher efficiency when the load is below a prede 
termined amount and the number of jets in 
operation is smaller than the total number of 
jets. This is due to the fact that the jets in op 
eration are working at higher load and better 

65 

efficiency. On the other hand, when all jets are 
in operation for a given load, the load per jet 
is smaller and consequently the efficiency lower. 

Having this described my invention, what I 
claim is: 

1. In a controlling mechanism, the combina 

70 

tion of a controlling element, means for actuat- 75 
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ing said element, speed responsive means, a valve 
device, power means controlled by said valve de 
vice, and means actuated by said power means 
for controlling the operation of the actuating 
means of Said controlling element and compris 
ing a cam operatively connected with said speed 
responsive means and normally disconnected 
from said actuating means and electrically actu 
ated mechanism having a cam operated switch 
device operatively connected with said speed re 
Sponsive means and having means for engaging 
Said cam for operatively connecting the cam 
with said actuating means. 

2. In a controlling mechanism, the combina 
tion of two controlling elements, separate means 
for individually actuating said elements, a single 
Speed responsive means, a valve device actuated 
by said speed responsive means, power, means 
controlled by said valve device, means actuated 
by said power means for controlling the opera 
tion of the actuating means for both of said 
controlling elements and comprising, a cam for 
each of said controlling elements operatively 
connected with said power means, means for 
normally retaining one of said cans disconnected 
from said actuating means and electrically actu 
ated mechanism having a switch device oper 
atively connected with the can operating mech 
anism and having means for engaging said dis 
Connected can for operatively connecting the 
same with said actuating means. 

3. In a controlling mechanism, the combina 
tion of a controlling element, means for actuate 
ing said element, a device for controlling the 
operation of said actuating means, speed respon 
sive means, mechanism for controlling the oper 
ation of said control device and comprising a 

s 

5 
can Operatively connected with said speed re 
sponsive means and normally disconnected from . 
Said controlling mechanism and electrically actu 
ated mechanism having a switch device oper 
atively connected with said speed responsive 
means and having means for engaging said cam 
for operatively connecting the cam with said con 
trol device mechanism. 

4. In a controlling mechanism, the combina 
tion of a controlling element, fluid pressure oper 
ated means for actuating said element, a valve 
device for controlling the operation of said fluid 
pressure operated means, speed responsive means, 
mechanism for controlling the operation of said 
control valve device and comprising an elec 
trically actuated mechanism having a switch de 
vice operatively connected with said speed re 
sponsive means and operable thereby, a cam 
operatively connected with said speed responsive 
means, and means for connecting and discon 
necting said cam with said controlling mecha 

5. In a control system for a plurality of Sources 
of fluid, a main control means for controlling 
one source of fluid, an auxiliary control means 
for the other source of fluid, a governor mecha 
nism, means for selectively controlling the oper 
ation of said control means and comprising a 
cam operatively connected with said governor 
mechanism and normally disconnected from said auxiliary control means, and electrically actu 
ated mechanism having a cam operated switch 
device operatively connected with said governor 
for connecting and disconnecting said cam with 
said auxiliary control means. 
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