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. The present invention relates to a system
for governing prime movers and more par-
ticularly it relates to a system for governing

. servo-motor controlled prime movers by elec-

s trical means.
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The object of the invention is to provide
an improved and simplified system of the
character described which permits a govern-
ing action over a wider speed range than is
permitted by the usual centrifugal speed gov-
ernor, which is reliable in’ operation ‘and

adapted for remote control, and which may

be readily applied to a common form of regu-
lating mechanism, namely, a hydraulic valve
gear employing a pilot.valve control. '

A governing system embodying the inven.

tion and adapted for the control of an'elas--
tic-fluid turbine having the above-named.

type of regulating mechanism is diagram-

figure of the accompanying drawing to
which, together with the following descrip:
tion and appended claims, attention is now
directed for a consideration of what is be-
lieved to be novel and the invention.
Referring to the drawing, 5 is an elastic
fluid turbine representing any suitable prime
mover for which it is desired to provide a
overning means. The turbine is controlled
y a ‘suitable valve gear 6, which in turn is
operated by a servo-motor 7. The servo-
motor of the present example is of the well
known hydraulic type and is provided with
the usual pilot valve 8. The latter, together
with the servo-motor and valve gear, repre-
sent any suitable regulating mechanism for
the prime mover whereby its speed may be

varied. The pilot valve represents the mov-

able element of such mechanism whereby the

same i3 actuated to conﬁrol the speed of the_‘

prime mover. ,

In the present example the arrangement
of the regulating mechanism is such that
movement upwardly-of the pilot valve rod,
indicated at 9, effects a closing of the admis-
sion valves and a reduction in speed of the
turbine, and a movement of the pilot valve
rod in the opposite direction affects a corre-
sponding opening movemeént of ‘the admis-
sion valves and an increase in speed of the

line 12, but any other positive::
‘may be used between the turbine shaft and
. generator. ' ‘The generator is preferably of

matically shown by way of example 1n the

_ grounded.

_prime mover or turbine.

turbines. As 'su'ch'regulatih'g mochamsm is

old and well understood, further description

of the same is believed to be unnecessary.
Connected with the shaft of:the turbine,
which is indicated at 10, is a pilot generator
11. A direct connection is indicated by the
1Ve,: connection

the direct current type of relatively small

size or capacity and is provided with a con-

stant field. In the present .instance. the

_field is electromagnetic, as indicated by wind-

ing 13, and is separately excited from a pair
of house mains or other source of constant,
steady voltage 14. P

One of the mains is
so that a grounded return ‘circuit ‘may be

grounded s indicated,

used for apparatus connected therewith and .

throughout the control system, although of
course- a wire return circuit may be. used

wholly.or in part. With the type of return

circuit provided, one side of the field and
of the pilot generator- armature are .also
The field is then placed in cir-
¢uit with supply mains 14 by a field wire 15
connected with a feeder wire 16 leading from
the ungrounded main. _ .

By this arrangement the voltage across the
generator field and-the field strength is con-
stant so that the voltage generated by the
armature is directed proportional to the
speed, which-in this case is the speed of the

The armature of the generator is con-

nected into-a series control, circuit "17, in.
-which'is located an electro-magnetié device

or relay. 18, a variable resistance or speed
controlling rheostat 19, and a variable re-

‘sistance or_follow-up rheostat 20, the sliding
contact of: which last-named . rheostat . is-

grounded to the grounded frame of the tur-
bine thereby completing the circuit to the
grounded side of the generator. The follow-
up rheostat is shunted by a third variable re-
sistance or rheostat 20*, which operates to
change the regulation of the turbine as will

(]

20

hereinafter appear. It will be seen that with -

the rheostat each adjusted to a fixed value at

. .

any given-time, a change in the speed of the
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prime mover will cause the pilot generator to
vary the current flow in the pilot generator
circuit 17 and in relay 18 in proportion there-

“to since the field is constant.

Relay 18 then controls the prime mover in
accordance with the variations in current

/suk()f'ect to certain limitations as will appear
an

10

15

- operates against the pull of a sprin

20

may be readily provided by a regular
contact-making ammeter, the same being il-
lustrated, although any other suitable con-
tact-making current-responsive device or re-
lay may be used. : )

The relay is a contact making current-
responsive device and is provided with a
plunger 21 connected to an arm 22 v;hich
3 in
response to the magnetic pull of the coil.

. The spr.ng gradient allowing a certain range

of current -or speed change in which the

plunger arm is at neither extremity. The"

plunger arm carries two contacts 24 and 25.
Contact 24 breaks connection with a fixed
contact 26 when the magnetic pull exceeds a
certain value corresponding to a speed ap-
proaching normal speed from a lower speed.
contact 25 makes connection with a second
fixed contact 27 when a certain increment
of magnetic pull corresponding to an in-
crease 1n speed through and above normal
has been added to the above-mentioned value.

_The pilot valve 8 or its control rod 9 is ar-

. ranged to move in accordance with move-

40

ments of lever 22 of the current-responsive
device.and takes a neutral position, as shown,

when the lever assumes a neutral position,"

also as shown. This control arrangement
between relay 18 and the pilot valve or mov-
able element of admission valve mechanism
is effected.through an electromagnetic con-
troller 28 and a pair of contactors 29 and

- 80,
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The controller comprises a pair of electro-
magnets 31 and 32 with each of which is as-
soclated one of a pair of substantially paral-
lel levers 33 tmdp 34. The latter are éach

ivoted at one end and are arranged to lie
1n contact with each other adjacent their op-
posite ends, as indicated at 35. Lever 33 as-
sociated with magnet 31 is pivotally connect-
ed at 36 with the pilot valve rod 9. Through
this connection and the contact relation be-
tween the levers, both levers and the pilot
valve and rod are biased by a tension spring
39 connected with lever 83 to move together
in the direction of a stop means 38. The
stop means limits the movement of the levers
in this direction, and is arranged to meet
the upper or free lever 34 and to stop the
moving parts when the pilot valve has been
carried into the exhaust position, whereby
the servo-motor operates to close the admis-
sion valves of the regulating mechanism and
reduces the speed of the turbine.

Movement of each lever in the opposite di-
rection is limited by a separate stop means,

1,883,816

lever 33 being sﬁopped when it has moved a
full stroke of the pilot valve or from the ex-

haust position through the neutral position to

the other extreme or inlet position of the
pilot valve, wherein the latter effects an open-
Ing of the admission valves and an increase
in the speed of the turbine. Lever 34 is stop-
ped when, together with lever 83, it has moved

-substantially halfway between the extreme

positions, that is, when in contact with lever

33 it has moved sufficiently to carry the pilot

valve into the neutral position, thereby stop-

ging' movement of the admission valve gear.
t is shown in this position. -

Movement of the levers and of the pilot
‘valve in the above manner is effected by the
magnetic pull of magnets 31 and 32 in opposi-
tion to the spring pull, both magnets 31 and
32 being deenergized for the first of the above
positions, magnet 32 being energized for the
second or neutral position and both magnets

being energized for the inlet or other extreme

position of the pilot valve. Each lever car-
ries an armature 35*, which with the respec-
tive magnets form stops for the levers, al-
though other stop means may be provided.
The arrangement is such that when lever 34
isrtopped in the mid-position and held there-
in by magnet 32, lever 33 is free to move there-
from to the extreme or inlet position when
magnet 31 is energized. . : '

Control of magnets 31 and 32 and hence
of the pilot valve and regulating mechanism
of the prime mover is placed with relay 18 by
suitable circuit connections therewith through
contactors 29 and 30 which relieve the con-
tacts of the current-responsive device of the
heavier current required to operate the con-
troller magnets. :

In the pre-ent example magnets 81 and 32
of the controller are energized from the com-
‘mon supply mains 14, being erounded on one
side as indicated at 36* to connect with the
grounded main and being connected with the
other main through feeder 16, a lead 37 ond
the contacts of contactors 29 and 30. The
contactor coils are also grounded on one side
through leads 40 and are connected on their
opposite sides to lead 37.. The coils are thus
arranged to be continuously energized from
the supply mains. Inthe present example the
contactor coils are deenergized by short cir-
cuiting them through a circuit wire 41 and
a pair of leads 42 and 43 which connect the
contacts of relay 18 with said coils. Circuit
wire 41 connects movable contact arm 22, or
an insulated portion thereof which carries
the contacts, with lead 37 and one side of both
of the relay coils, while contacts 26 and 27
are connected with the other sides of the relay

coils by control leads 42 and 43 respectively,

relay 29 being connected with contact 26

" through lead 42 and relay 30 being connected

with contact 27 through lead 43.
With the above-circuit arrangement when
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contacts 94 and 26 close, the coil of contactor
29 is short-circuited, thereby closing its con-
tact and energizing controller magnet 31
along with controller magnet 32. When con-

“tacts 25 and 27 close, the coil of contactor 30

is short circuited, thereby opening its contact
and deenergizing magnet 32. To prevent

short circuiting the main supply source by

this arrangement, a resistor 44 1s placed in
each ground lead 40 leading from a contactor
coil, the resictor being placed in the leads
between the ground and the points of con-
nection with leads 42 and 43. ‘
Relay 18 is thus placed in control of the
prime mover through controller 28 and the

movable element of the prime mover regulat- -

ing mechanism and operates in response to
changes in current flow in control circuit 17
as produced by changes in speed of the pilot
generator and by varying the setting of each
of the rheostats 19, 20 and 20%. -

7 Briefly considering the &bove, the making

~‘or breaking of the contacts of relay 18 ener-
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~ cation results in governing with the desired
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gizes or deenergizes a magnetic controlling
means which in turn operates the pilot valve
or movable control element of the regulat-
ing means of the turbine or prime mover,

in response to changes in current flow in
series control circuit 17. :

The use of two contacts in the current-re-
sponsive device and two magnets in the con-
troller is desirable in order to secure three
definite conditions with a pilot valve or simi-
lar definite position control element as em-
ployed in the present example. :

ollow-up rheostat 20 is provided for the
purpose of preventing over-travel of the ad-
mission valve mechanism following each
change in speed and to prevent hunting. Its
purpose is thus similar to and it is adapted
to take the place of well known mechanical
follow-up mechanisms, being simple and ef-
fective in connection with control circuit 17.
The present type is built with a suitable num-
ber of steps of proper magnitude. Its appli-

amount of regulation, which is measured by
the difference between no load and full load
speeds. ,

The rheostat is rigidly fixed to a suitable
stationary part of the control valve  (not
shown). The rheostat arm 45 travels with a
suitable moving part of the admission valve
mechanism and
linked directly to the piston rod of the servo-
motor. For each position of the admission
valve there is thus a different value of re-
sistance in the circuit of the current-respon-
sive device. This change in resistance neces-

‘sitates a change in speed to obtain the oper-

ating value of current in the operating coil
of said device. Thus there is a definite speed
for every position of the controlling valve:
The change in resistance varies the amount

in the present example is

of speed change that is necessary to return
the governor arrangement to the normal mo-
tionless state. This, as does the follow-up in
a mechanical governor, reduces the hunting.

Considering the following figures on regu-
lation not as limitations and only by way of
example, in governing operation 5% is the
usual value of regulation, that is, the speea

will be 214% above normal at no load and

214 % below normal at full load. With the
electric governor, this necessitates a 5%
change in resistance in the follow-up rheo-
stat. Itisevident that for a very small move-
ment of the controlling valve there would be
an extremely small change ip resistance. If
the valve moved 1%, the change in resistance
would be 1% of 5% or 5/100 of a per cent.
The major tendency to bring the governor
mechanism to normal position must, there-
fore, come from speed’cﬁange. The tendency
to prevent hunting for small movements is
thus quite small. Due to the physical con-
stants of the system causing other than in-
stantaneous and infinitesimal motions of the
controlling valve, a hunting is possible and
it is desirable to increase this danti-hunting

! ‘effect of the follow-up mechanism.
thereby increasing or decreasing its speed

A means is therefore provided in which
an opposing effect is put into play whenever
the movable element of the regulating mech-
anism would be in a position to increase or
decrease the speed: Two pairs of contacts
46 and 46* are arranged in connection with
the pilot valve, that is, in this case in con-
nection with levers 33 and 34 respectively,
which short out resistances in series with an
auxiliary winding 47 in relay 18, the winding
having a cumulative effect magnetically on

3 .
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the main coil of the relay.  The resistances

are indicated at 48, 49 and 50, and may be
considered as one resistance, the value of

105

which is chan%ed by short circuiting por-

tions of it and being thus variable is a means
for varying the current flow in the auxiliary
winding as the pilot valve or control element
moves. It effects such variation in the cur-

110

rent flow by varying or adjusting the total -

resistance ‘in circuit, two pairs of contacts
giving three values of current. In the cir-
cuit arrangement provided, the auxiliary

winding is energized from the supply mains

14 through feeder 16 and a grounded return.
A lead 51 completes the circuit through re-
sistors 48,49 and 50 to feeder 16, and contacts
46 and 46* are connected across resistors 48
and 49 respectively by suitable leads 52. The
highest value of resistance comes with both
contacts open, next when the first set of con-
tacts 462 are closed, and the lowest when both
sets of contacts are closed.

The auxiliary relay winding and arrange-
ment of such contacts and resistances is such
that the effect of change in current flow in
the main coil is modified and a strong tend-
ency to cease the motion which does not de-
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pend upon speed change is put into play
thereby whenever the pilot valve goes into
& position permitting motion of the regulat-
ing mechanism. This amounts to an adjust-
ing means for the electromagnetic device or
relay to vary its responsiveness or rather to
change its setting immediately after each
change of speed.

In other words, the increase or decrease in
the magnetic pull of the relay coil is par-
tially neutralized by the effect of the auxil-
iary winding as soon as the controller moves,
thereby tending to restore the floating lever
22 or contacts of the relay to the neutral Ppo-
sition each time a correction of speed is ini-

- tiated and before the correction is completed.

With the arrangement shown, with an in-
crease in speed the correction therefore causes
a decrease in the current flow in the auxiliary

winding partially compensating for the in--

crease in current flow through the main wind-
ing. For a decrease in speed a reverse action
may be followed.

The magnitude of the effect of the auxiliary
winding and resistances in series with it must
be large enough to prevent continual hunt-

* ing. Yet the effect must be small enough not

30
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to cause continual swinging of the main con-

.tacts of the current-responsive device from

one extremity to the other. The contacts
must also be adjusted to make and break ad-
vantageously at the proper point in the stroke
of the pilot valve piston. While the use of
an auxiliary winding provides a readily con-
trolled isolated circuit, the same effsct upon
the relay operation may be obtained by other
means as will be readily appreciated from the
foregoing. In any case, however, the motion
of the pilot valve piston—whether limited
mechanically or hydraulically—controls the

- action of the anti-hunting contacts. In the

45

50
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present example this is effected by connecting
the pilot valve rod 9 directly with lever 33,

~which forms a part of the auxiliary winding

control means, v .
The governor is adapted for a long range
control which may be provided by suitable
rheostats in the series control circuit 17, such
as rheostat 19. From Ohm’s law the voltage
necessary to produce a given current is pro-
portional to the resistance. Thus, for exam-
ple, if the resistance is changed from 25% to
115%, the voltage impressed by the pilot gen-
erator must change likewise. Since speed
and voltage vary directly, then such change
n resistance will give 2569% to 115% speed
variation of the prime mover. A wide speed
range is thus provided by this arrangement.
11 it is desired to have a changing regula-
tion in this type of governor, it is secured by
placing a variable resistance, such as resist-
ance 20%, for example, in shunt with follow-
up rheostat 20. Change of value of the shunt-
ing resistance will change the effectivenc«s of
the follow-up rheostat and this changes the

1,832,816

regulation. This is often desirable in operat-
ing electrical generator units in parallel.
i‘he operation is as follows :— ‘
Assuming that the turbine is running at
normal speed and that the pilot valve is in
the neutral position asshown. There isthere-

fore no motion of the controlling valves.

The plunger arm of the contact-making de-
vice will thus be floating between the two
principal contacts 26 and 27. . Controller
magnet 32 will be energized, as indicated,

keeping the pilot valve in the dead position.

and contacts 46° of the auxiliary winding or
adjusting means will be closed, short circuit-
ing resistance 49 all substantially as shown
in the drawing,

The plunger arm 22 will close with contact
26 if the current through relay 18 should fall
to a certa.n minimum value, representing a
lower than normal speed or if a change should
be made in the speed controlling rheostat 19
calling tor an increased speed. This will en-
ergize- the second controller magnet 31
through operation of relay 29, pulling lever
33 and the pilot valve downwardly to the
extreme inlet position. This will permit oil
to flow into the hydraulic cylinder, and the
admission valves will open thereby increas-
ing the speed. ‘

1f, however (instead of the operation just
described) the current in relay 18 should
use 8 certain higher value, representing .a
higher than normal speed, or if a change
should be made in the speed controlling rheo-
stat calling for a decreased speed, the second
contact 27 will be made. Both pilot valve
controller magnets will then be deenergized.
The pilot vaive piston will be raised by
spring 39, permitting the oil to How out
of the hydraulic cylinder and the controlling
valves will close. After each correction for
speed the change in speed of the pilot gen-
erator produces a current change tending to
effect a return to the relay lever or contacts
to the neutral position and a corresponding
action on the part of the apparatus controlled
thereby. The return to neutral is accelerated
by the means provided for momentarily
changing the setting of the relay, that is, the
auxiliary winding in the present example.

Resorting to specific figures for the pur-
poses of illustration and assuming a sudden
increase of load upon the generator, the
turbine slows down and the generated volt-
age of the pilot generator falls accordingly.
when the current flowing through the cur-

_rent-responsive device reaches a minimum of

1.000 ampere for example, the contact is made
which energizes the controlling magnet 31.
The pilot valve is then forced downward
from the neutral position, permitting oil to
flow into the hydraulic cylinder and opening
the admission valves. As soon as the pilot
valve moves past a predetermined point of
its travel, contacts 46 close, thereby short-
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eircuiting resistance 48 in addition to re-
sistance 49, which 1s already short-cirenited
by contacts 46" and increascs the magnet pull
on lever 22 of relay 18 to value correspond-
ing to a current flow of 1.004 amperes.in
the main winding. The plunger arm 22 of
the current-responsive device is thus quickly
returned to the neutral position. The re-
turn of this arm to neutral- position causes
the pilot valve piston to return to the neutral
position. Motion of the admission valve
mechanism ceases and anti-hunting contacts
46 are broken again, .

It isnow a question if the time elapsed and
the motion of the admission valves resulted
in a sufficient increase of speed or change of
follow-up resistance to give a current of
more than 1.000 ampere. If the speed con-
tinues to dromn, the same cycle will be re-
peated. The follow-up resistance may have
permitted an increase of #; of 1% of current

in the first step. This, together with a.

slight increase in speed, may have brought
about a current through relay 18 in excess
of 1.000 ampere. :

It should be noted that for a large change
of speed, the anti-huntine effect of #& of
1% would not hinder rapid closing or open-
ing of the valves. Tf the sneed dropped 1%
due to sudden load addition, the current
would drop to .994 ampere. Thus the plun-
ger arm of the relay would hold until the

speed and follow-up resistance change wonld -

bring the current beyond 1.000 ampere.

For a drop in load, a similar cycle can be

readily traced. . :

The above current values, while repre-
senting aetual values as used in one em-
bodiment of the invention, are given only
for purposes of illustration and do not rep-
resent anv limiting values, as anv suitable
current flow mav be used dependine upon
the size of the pilot generator, the resistance
in circuit therewith and various other factors.

The above-described method of governing
may be called three nosition eoverning be-
cause of the three positions of the pilot valve
and controlling apparatus, permitting oil
to flow into or out of the servo-moto cvlin-
der, and a neutral position blocking oil flow.
The neutral position stons motion of the con-
trolling valves. By omitting this motionless
position. two position or constant motion gov-
erning may be used if desired. :

What I claim as new and decire to secure

by Letters Patent of the United States:—

1. The combination with a prime mover
having a regulating mechanism and a mov-

able control element therefor by which its

speed is varied, of a governing system for
said prime mover comprising a generator

. connected with the prime mover, a current-

63

responsive deviee having cirenit control con-
tacts and a coil for actnating said contacts,

said coil being connected with the generator.

5

whereby it is responsive to the current flow
therefrom, a magnetic contreller for the
movable control element connected in cir-
cuit with the control contacts of the carrent-
responsive deviee to be operated thereby,
means connected with the generator for con-
trolling the current flow therefrom through
the coil of the current-responsive device, said
means comprising a control circnit, a rheo-
stat in said circuit, a second rheostat in series
with the first and a third rheostat in parallel
with at least one of said first and second
named rheostats.

2. The combination with a prime mover
having a regulating mechanism and & mov-
able control element therefor by which its
speed is varied, of a governing system for
said prime mover comprising a generator

connected with the prime mover, a_current- .
responsive device having a coil and contact .
means actuated by said coil, said coil being.
connected with the generator, a pair of le-
-vers, one of which is connected with the mov-

able control element, an electromagnet asso-
ciated with each lever for moving it in one
direction, each elactromagnet being con-
nected with the contact means of said device
to be controlled therebv, a sprine means for
moving the levers in the opposite direction,
a resistor connected with the current-re-
sponsive. devies to control the oneration
thereof. and contact means earriad by each
of said levers for short circuiting & portion
of said resistor. v

3. The combination with & prime mover, -

of a governing means therefor comprising
an admission valve mechanism. a pilot valve
therefor, a controller for moving the pilet
valve to onerate said admission valve mech-
anism, said controlier comprisine a pair of

70
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105

levers. one of which is connected with the

nilot valve, a spring means for moving srid
levers and pilot valve in one direction and a
pair of magnéts ascociated each with one of
said levers for movine the latter and the
pilot valve in the onnosite direction, a gen-

cerator connected with the prime mover and

a contact-making current-resnonsive relay
connected in ecirenit with and between the
generator and said magnets for energizing
and deenergizing the latter in response to

changes in the current flow from the gen-

erator,

4, The combination with a prime mover,
of a governing means therefor comprising
an admission valve mechanism. a pilot valve
therefor, a controller for moving the pilot
valve'to onerate said admission valve mech-
anism, said controller comprising a pair of
levers, one of which is connected with the
pilot valve, a spring means for moving said
levers and pilot valve in one direction and a
pair of maonets associated each with one of
said levers for moving the latter and the pilot

~valve in the opposite direction, a generator

110
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6

connected with the prime mover, a contact-
making current-responsive relay connected
in circuit with and between the generator
and said magnets for energizing and de-
energizing the latter in response to changes
in the current flow from the generator, and
a control rheostat in circuit between the
genevator and the relay. ’

5. The combination with a prime mover

10 having a regulating mechanism and a movable

i
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control element therefor by which its speed
is varied, of a controller connected with said
movable element for moving the same to reg-"
ulate the prime mover, said controller com-
prising a’ spring-actuated part connected
with the movable element to move it in one
direction, electromagnets associated with said
part to move the same in the opposite direc-
tion, a relay for energizing and deenergizing
said electromagnets, said relay having an ac-
tuating coil, a constant field generator con-

pected with the prime mover to be driven

thereby said generator and relay coil being

connected whereby the relay operates’in re-

sponse to the electrical output of the gener-
ator, said relay being set to respond when
said output varies outside of limits above and’

below a certain normal value, and means con-

nected with and operated by the controller
for changing the setting of the relay.

6. The combination with an elastic fluid -
prime mover having valve means controlling -
the flow-of elastic fluid to it, a fluid-actuated -

motor for moving the valve means and a pilot:
valve for the motor, of a generator connected
with the prime mover, a current-responsive

device having circuit control contacts and a -
coil for actuating said contacts, said coil be-

ing connected with the generator whereby it

is responsive to the current flow therefrom, "
electromagnetic means connected with said

contacts for moving the pilot valve from nor-

mal position, resistance means associated with -

the current-responsive device and adjusted
by the position of the fluid-actuated motor

for modifying the flow of current through -
sald coil, and resistance means associated °
with the current-responsive device and ad- -

justed by the pilot valve for modifying the

flow of current through said coil whenever
the pilot valve occupies a position other than -

1,832,818

contacts for moving the pilot valve from nor- -

mal position, resistance means associated with .
the current-responsive device and adjusted
by the position of the fluid-actuated saotor
for modifying the flow of current through
said coil, a second coil associated with said
current-responsive device, means for sup-
plying current to said second coil resistance
means in'circuit with said second coil, and
contacts actuated by movement of said pilot
valve for adjusting the value of said last-
naned resistance means when the pilot valve
occupies a position other than normal where-
by ‘the current-in ‘the second coil combines
with the current in the first coil to actuate
said contacts‘to operate the eléctromagnetic
means to restore the pilot valve to normal po-
sition.” - L

In witness whereof, T'have hereunto set muy
hand this 30th day of September, 1927.

A ANTHONY J. NERAD.
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normal whereby said contacts are actuated: "

to operate the electromagnetic means to re- -

turn the pilot valve to normal position. ©

7. The combination with an elastic fluid
prime mover having valve means controlling
the flow of elastic fluid to it, a fluid-actuated
motor for moving the valve means and a pilot-

valve for the motor, of a generator connected

with the prime mover, a current-responsive

device having circuit control contacts and a
coil for actuating said contacts, said coil be- -

Ing connected with the generator wherehy it

_ Is responsive to the current flow: therefrom, -
¢ electromagnetic means connected with said -
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