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To all whom It may CONCern.
Be it known that we, WILLIAM L. R. EMMET

and OSCAR JUNGGREN, citizens of the United

States, residing at Schenecbadv' county of
5 bcheneetady, State of New York, have in-
vented certain new and useful Imp rovements

~in Electrie Governors for Turbmes of which

the following is a specification.
It is 1mportant in connection with all tur-
10 bines, and more especially those demgned to

drive dynamo-electric machines, to maintain |

a constant or apprommately eonsta,nt speed
under all changes in load.
tant with jet-turbines which utilize elastic-
15 motive fluid under high velocities and rela-
~ tively low pressure to regulate the speed by

‘varying the volume while maintaing the ve-

locity constant, or substantially so. It is cus-
tomary to dlwde the turbine into two or more
20 stages, and in regulating it is preferable to
“vary the volume of motive fluid supplied to

all of the stages in order to obtain the great-

est economy.

The present invention has for its object to
25 provide a governor which will accurately con-
- trol the speed of an elastic-fluid motor under

wide variations in load and this'in an efﬁ—-

cient manner. -

For a consideration of wha.t we beheve to |
-there 18

30 benovel and our invention attention is called
. to the description and claims appended
hereto.

In the accompanying drawings,which 111113-
trate one embodiment of our mventlon Fig-
35 ure 1 is a diagrammatic view 111ustratmg the
circuit connectmns of a governor. Lig. 21is
a side elevation of a turbine to which our im-
proved governor S apphed - Fig. 3 isanend
view of a turbine. Fig. 418 a s1de elevation
40 of the governor with some of the parts
broken away. Fig. 5 is a side elevation, par-
tially .in section, of the governor. Kig.61sa
detail view of bhe antihunting device. Fig.
7 is a detail view showing the arrangement
45 of the springs for the governor-weights. Fig.
3 is a sectional detall view of the nut em-
ploved to move the second-stage valves, and
Fig. ) is a vertical section of a valve cont,rol-
ing the admission of motive fluid to a bucket-

50 v*heel_ |

It is also impor-

Ty

. weights.

In earrymg out our invention we subdi-
vide to a greater or less degree the total
amount of fluid to be handled, thereby avoid-

ing the use of undulylarge parts,whleh have

considerable inertia. On the main or bucket- 55
wheel shaft, or connected 8o as to rotate in
synchronism therewith, is a speed- responswe
device which controls the circuits of a pair

of electromagnets. A constantly - running
goVvernor- motor 18 prowded which may mth 60
advantage rotate at the same speed as the
said speed- -responsive device; but the inven- -
tion is not limited thereto. Each of said
magnets controls. a cluteh- eoil, by means of
which the governor-motor is operatively con- 6 5
nected to a valve or equivalent mechanism
for varying the admission of fluid to the
bucket wheel or wheels. When one clutch-
coil is energized, the controlling valve or
valves tend 60 decrease the supply of energy 7o
and when the other is energized to inecrease
the supply of energy. Connection between.
the source of electric supply and the magnets
and clutch-coils is made through relamvely

‘rotating contacts, so that new ‘contact-sur- 75

faces are presented when the circuit closes
and all danger from imperfect connection 18
prevented

With a governor of the centrlfucra,l type
a tendency to overcompensate for 8o
changes in 10a,d which tendeney is commonly
called °° huntmg ” This hunting causes cer-
tain variations in speed above and below
that desired, which is highly objectionable.
To prevent thls, we provide an ‘‘antihunt- 85
ing” device, which releases the motor after
1t has performed a certain amount of work
and before it has had time to move the con-
trolling valve or valves too great a distance.
This releasmﬂ' action takes place entirelyin- 99
dependently of the position of the governor--
To restate the matter in a different
way, the governor-weights set themselves in
& deﬁulte position for a given speed, which

| causes a movement of the device that con- gr

trols the admission of fluid to the motor
through a suitable intermediary. Now in-
stead of keeping the governor- weights and
the said intermediary in operative connec- .
tion until the desired position as to fluid de- 10o
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livery to the motor is established they are '] a certain point, the contact-disk 1 movesinto

disconnected shortly before this condition is
reached, and the momentum of the parts is
relied upon to bring the parts into the de-
sired relation. In this way objectionable
fluctuating is prevented. o

In order to prevent the governor-motor

from imparting excessive movement to the

luld-controlling mechanism in either direc-
tion, maximum and minintum stop devices
are provided, which disconnect the motor
when the mechanism reaches either of its ex-
treme positions. We find it desirable to pro-
vide circuit-interrupters for the pair of mag-
nets which are acted upon by the fluid-con-
trolling mechanism—such as a valve-stem,
for example—but this can be done in various
ways without departing from our invention.
T'he essential thing is to disconnect the gov-
ernor-motor after it has moved the control-
ling mechanism a certain distance in either
direction from a given position and this be-
fore it can in any way injure the apparatus.
Referring to Fig. 1, 1 represents a contact-
disk which is driven by the shaft 2, that may
be the shaft the speed of which is to be gov-
erned or a shaft that is connected thereto for
synchronous movement., The disk is mount-
ed on an insulating-support 3 and is alter-
nately brought into electrical engagement
with the brushes 5 and 6, which are mounted
on a rocking support. The brush 5 is broughft
Into service when the speed of the shaft to
be governed exceeds a certain amount and
the brush 6 when the speed decreases below
a predetermined amount. The brushes are
rocked on their support under certain con-
ditions, to be hereinafter deseribed in con-
nection with the antihunting device.
Mounted on the shaft 2 or on a shaft which
i8 geared to the shaft that is to be governed
are two magneticclutches 7 and 8.
to the magnet-coils9 foractuating the clutches
18 furnished by the contact-rings 10 and 11.
Mounted on anarm and arranged to be moved
toward-and away from the contact-rings are
brushes 12 and 13. A similar arm is provided
for brushes 17 and 18. The contact-rings 10
and 11 are alwaysrotating. Hencenew sur-
faces are continually being presented to the
brushes whenever they are brought into en-

gagement therewith. This insuares a good
The |

contact each time the circuit is made.

- same remarks apply to the contact-disk 1 and

1ts cooperating brushes. Thearm which car-
ries the brushesismovedin a direction to take
them out of engagement with the contact-
rings by an extension-spring 14 and is moved

in the opposite direction by an electromagnet

6o

15, the circuit of which is controlled by the
brush . The magneticcluteh 7in the present

structure is arranged to be energized when the |

speed of the turbine exceeds a predetermined
amount, and by means of suitable mechan-
1sm, to be hereinafter described, the supply of
motive fluid is decreased. When the speed

‘the contact 25 is moved.

Current

engagement with the brush 6 and causes the

' magnet 16 to be energized. The arm which

carries the brushes 17 and 18 is attracted by
the magnet, and thus moved to a position
where the brushes engage with the traveling
contact-rings 10 and 11, and the clutch-coil is
energized, which in turn causes certain of the
parts to move in a manner toincrease the sup-
ply of motive fluid to the bucket wheel or
wheels. Cuarrent for supplying the various
magnets and coils isreceived from a generator
19. T'he disk 1 is connected to one side of the

| generator by the brush 4 and conduector 20.

Current to the coil of cluteh 7 isconveyed by
the conductors 21. Current to the coil of
clutch 8 is conveyed by conductors 22. A
sunitable resistance 23 may be provided for
decreasing the flow of current through the
co1ls. | o

In ordertolimit the extreme movements of

the governor mechanism, so as to prevent in-
jury to the apparatus as a whole, special
means are employed for rendering the flnid-
admitting valves or equivalent means inop-
erative. In the present instance circuit-
breakers 24 and 25 are provided, the former
being included in circuit with the magnet 15,
that controls one cluteh-coil, the other being
in circuit with the magnet 16, which controls
the second clutch-coil. Mechanism tobehere-
inafter deseribed is so arranged that when the
upward limit is reached the contact 24 is
moved and when the lower limit is reached
In this manner the
clutches are |rendered inoperative, irrespec-
tive of the relation between the brushes 5
and 6 and the contact-disk 1.

In controlling steam-turbinesof the jet type
more especially it i3 preferable to vary the
volume of the motive fluid without changing
1ts velocity. This we find to be more readily
accomplished by dividing the nozzle struc-
ture into sections and cutting the sections
into and out of service one after the other.
In this manner we are enabled to prevent
throttiing except on the last active nozzle in
the series. In order to more conveniently
handle the motive fluid, it is desirable to sub-
divide it and to control each subdivision by
a valve or equivalent device. As an exam-
ple, in the present illustration we have shown
one piston-valve for controlling the admission
of steam to the first or high-pressure stage
and two piston-valves for controlling the sup-
ply of motive fluid to the second or low-pres-
sure stage. In Figs. 2 and 3, 30 represents
the high-pressurestage and 31 the low. Fluid
18 supplied to the high-pressure stage from
the valve-chest 32, in which is mounted a
balanced piston -valve 33. As the piston-
valve moves up and down the ports 34, lead-
ing to the nozzle-sections, are cut into and
out of service. It will be noted that the pis-
ton-like heads between the ports are nearer
together at the upper end than at the lower

of the driving-shaft tends to decrease below | and that the space between them eraduaally
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inereases. The object of this arrangement I sulating material 3, and mounted thereon is -

is to permit the various ports to be succes-
sively eut into and out of service without
throttling except at the last or lowest port.
The admission of steam to the second stage
is controlled by two piston-valves 35 and 36,

~ the former being shown in section in Kigs. 2

and 9 and the latter in dotted lines in Kig. 8.
These piston-valves are balanced, and asthey
move up and down the admission of motive
fluid to the nozzle-sections through the ports
37 is controlled. Mounted on thecasing which
surrounds the valve 35 and its chest is a cas-

- ing 38, that supports a standard 39. In the

standard are suitable bearings for the valve-
stem 40, which stem ig divided into two parts,
and the adjacent ends are threaded to engage
with the nut41. Thenutissplined, asshown
in Fig. 8, so that as the upper half of the stem
is rotated by the bevel-gear 42 the nut causes

the piston-valve 35 to move up or down, de-

pending upon which way the gear is rotated.

Motion is transmitted to the bevel-gear 42 by

means of the horizontal shaft 43 and the ver-
tical shaft 44. The shaft 43 is supported at
one end by the standard 39 and at the other
end by an arm 45, that is attached to the

wheel-casing or high-pressure shell 30. The.

shaft 44 is also partially supported by the

arm and partly by the frame which carries
the clutches. Motion between the various |

shafts is imparted by suitable means, such as

In Fig. 3 is clearly showri the shaft 36 for
actuating the second-stage valve 86. The
shaft is connected by bevel-gears to the shatt

43 and is supported at its ends by suitable

—-standards.

40

_ The valve-stem is raised and low-
ered by a nut in the same manner as described

in connection with valve 35. _
From the foregoing it will be seen that it is

~ necessary in order to confrol the turbine {o

45

. main shaft 49 ot the turbine that is to be gov-

~erned. The particular form of connection is

55

60

move the piston-valves 33, 35, and 86 up or
down, as the case may be. This we accom-
plish in a very simple. manner—such, for ex-
ample, as by means of a constantly-running
motor comprising a shaft 46, Fig. 5, which 18

‘mounted in suitable bearings formed in the

frame 47, the latter being bolted to an exten-
sion on the first or high-pressure stage.
shaft is provided with a pulley at one end,
which is driven by a belt 48, Fig. 3, from the

immaterial so long as the two shafts are ar-

ranged to move together. o
Keyed orotherwisesecured tothe governor-

.--shaft_ 46 is a head 50, that carries two bell-
erank levers 51, each of which is provided

with a weight 52. The short ends of the le-
vers are placed in operative relation to the

sleeve 53, so that as the weights move toward

“end of the sleeve is secured a

or away from the shaft the sleeve will be given

a certain amount of longitudinal movement.
The weights are normally drawn toward the
shaft 46 by the springs 522, Fig. 7. To the

The

a contact-disk 1. Situated below the disk
and on opposite sides thereof are brushes s
and 6. These brushes are arranged to alter-

nately engage with the diskasit moves tfoand
fro under the action of the governor-weights.

Since the shaft 46 rotates continuously in one
direction, itis necessary to provide means for
obtaining a return movement of the piston-

valves. Toaccomplish this, two heads 54 and

55 are provided, both of which are rigidly se-
cured tothe shaft 46. Each of these heads
is chambered out to receive a clutch-coil 9,

"o

75

8o

and since the construetion of both of these

described. Onthe periphery of the head are
detachable wearing-blocks 56, made of wood
or similar material. Situatedadjacent to the

head is a disk or armature 57, which is loosely
Rigidly secured to
the disk or armature is a pinion 58, which -

sleeved on the shaft 46.

clutches is similar only one of them will be

wmeshes with the bevel spur-gears 59 and 60.

Since the pinion is permanently in mesh with
the gears 59 and 60 and loosely supported on
the shaft 46, it follows that the gears will not
be rotated except when a magnet-coil is en-

ergized. It alsofollows that the gear 59 will -
‘rotate to the left in the direction of the arrow
and the gear 60 to the right in the direction

of the arrow when the motor-shaft 46 rotates
away from the observer or in an anticlock-

it follows that the other clutch-coil must be

deénergized ; otherwisethe parts willbelocked

in place. Current is conveyed to and from

90

93

wise direction when viewed from the left-hand -
end.  When the one clutch-coil is energized, -

ICO

the clutch-coils by contact-rings 10 and 11, :

which are mounted onthe outside faces of the
heads. Pivotally mounted on the frame 47
are contact-carrying arms 61, which are nor-

‘mally moved outof engagement with the rings

105

by an extension-spring and are moved into

engagement with the rings by a magnet, as

shown for each clutch-coil in Figs. 4 and 9.

~The upper bevel-gear 59 is keyed to a verti-
cally-extending shaft 44, which shaft is pro-
‘yvided with a hand-wheel (5, by means of

which it can be rotated manually for the pur-

pose of adjusting the position of the valves.

IIO .

l best illustrated in Fig. 1.~ The brushes be-
ing in the same horizontal plane one only is

The vertically-extending shaft 44 is support-

od at its lower end in an.extension of the

120

frame 47 and at its upper end in a projection
on the arm 45, Fig. 2." The lower bevel-gear

60 is rigidly secured to the shaft 66, the lower

end of which is screw-threaded and engages
_ . (. It is evi-
dent that as the shaft 66 revolves either to

with the vertically-sliding nut 67.

the right or left it will cause the nut to move

up or down, the nut being prevented from
rotating by the spline 68. Secured to the

lower end of the nutisa valve-stem 69, which

ig attached to the first-stage piston-valve 33.
The relation between the valve-stem 69 of

125

the first stage and the valve-stems 40 and 36

body of __ing_ 1 of theise_(j()l]d or low-pressure stage 18 SUCh -

115
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that when the bevel-gears 59 and 60 are ro- | with advantage; although our invention is

tated in the direction of the arrows the vol-
ume of steam admitted to the stages is de-
creased, and, conversely, when the gears are
rotated in the opposite directions the volume
of motive fluid admitted to the stages is in-
creased. |

It 1s evident that an occasion might arise
where the connection between the brushes 5
and 6 and the cluteh-coils remained unbroken
even after the piston-valves had been moved
to their extreme positions. Such an occur-
rence would of course be in the nature of an
accident. Iu order to safegnard against such
accidents, a circuit-interrupting device is
provided, consisting of two circuit-interrupt-
ers 24 and 25, which are mounted on an insu-
lating-support on the frame 47. These are
connected in circuit, as shown in Fig. 1.
Pivotally mounted on the frame 47 is an arm
70, which 1s connected by a pin and slot to
Hence as the nut moves up and
down the arm will be rocked about its pivot.
Mounted on the arm at a point between the
blades 24 and 25 of the circuit-interrupter is
a piece of insulating material 71, which is
adapted to alternately engage with the blades
and move them away from the adjacent sta-
tionary contacts. In the present illustration,
Fig. 5, the blade 25 is shown as out of en-
cagement with its contact, while the circuit
through the blade 24 is closed.

The means for preventing the overtravel
or ‘“hunting” of the fluid-admitting valves
will now be described. The contact-brushes
o and 6 are mounted on a support 72 and
sultably insulated therefrom. The support
is attached to a standard 73, carried by the
Attached to the sup-
port 1s a slotted arm 75, Fig. 6, for rocking it
and also the brushes attached thereto. The
object 1n moving the brushes is to break the
electrical connection between them and the
contact-disk 1 in order to interrupt the ecir-
cuit of the clutech-coils before the governor-
weights shall have been adjusted or returned
to the proper position for the predetermined
speed. If the circuit of the cluteh-coils is
preserved until the governor-weights adjust
themselves to the proper position for said
speed, the inertia of the motor, valves, and
operating parts causes an overcompensation
forthechangeinload; but byinterrupting the
circuit of said coils shortly before the proper
speed 1s attained we are enabled to make use
of the inertia to properlyadjustthe parts, and
this without hunting. By thisarrangement a
succession of short movements of the valves
is generally produced, which maintain the
speed of the turbine-shaft within the pre-
scribed limits for all changes in load. It re-
mains now to describe how this breaking of
the cluteh-coil circuits is accomplished.
Since the valve-stem 69 is directly acted upon
by the motor, we attach thereto an arm or le-
ver which rocks the brush-support. For this

broad enough in this particular to include a
separate connection. Pivotally attached to
the arm is a link 76%, that connects it with
the slotted arm 75. Now when the nut 67 is

by the governor-motor (meaning by the “‘gov-
ernor-motor” the shaft 46 and cooperating

parts) the link 76* will roeck the support 72

70

| moved a certain distance either up or down

735

in a direction to move the brushes 5 or 6, as

the case may be, away from the contact-disk
1. Theinertia of the parts will cause the ad-
mission - valves to move slightly after the
clutch-eoil eircuit is broken. If it so hap-
pens that the change in load is not quite com-
pensated for, the weights will again cause the
disk to engage the proper brush, and the ac-
tion will be repeated. It is to be noted that
the antibunting device is effective under an
increase or a decrease in speed. For conven-
lence the said device is actuated by the nut
67 but this is immaterial, the essential thing
being to cause a movement of the antihunt-
ing device which anticipates the separation
of the brushes and disk 1.

Steam is admitted to the high - pressure
stage by the conduit 76, Mounted within
this conduit is a butterfly-valve 77, which is
normally open and held in the position shown
in IYigs. 2 and 3 by the arm 78.
any reason the speed of the wheel-shaft 49
becomes abnormally great, the arm 78 is act-
ed upon by a suitable device on the turbine-
shaft to causeit torelease the butterfly-valve,
and the latter closes under the action of the
weight 79. Under normal conditions this
butterfly-valve is open. Itis onlyin case of
abnormal high-speed eonditionsthat it closes,
and in this manner forms a safety device for
the machine. |

In Fig. 9 we have shown an enlarged sec-

| tional view of one of the second-stage valves

arranged to admit motive fluid to the bucket-
wheel of the low-pressure stage. The same
general construction is followed with both
the high and low pressure stages; but the
valves in the low-pressure stage are natu-
rally larger. 80 represents a neck, which is
provided with a number of conduits which
register with the ports 37 in the valve-casing
81. The valve-casing is secured to the neck
by bolts 82" or other equivalent means. The
inclosure or casing 38, which surrounds the
valve, is also united with the neck by the
same bolts. The valve-casing 81 is provided
with a eylindrical central bore, in which is
mounted the balanced piston-valve 35. The
valve is provided with a series of piston-like

heads 82, that make a working fit with the

bore of the casing. These heads are arranged
to cover and uncover the ports 83, which ad-
mit steam to the ports or passages 37. The
valve 35 is made hollow in order to reduce its
welght, and the upper end is closed by a head
o4 and the lower end by a head 85. 1Itis evi-
dent that the pressure within the easing 38

purpose the pivoted arm 70 can be employed [ will be the same on the heads S84 and 85.
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‘Hence the valve as a whole is balanced as to.

In order to compensate for the
weight of the valve, a compression-spring S6
18 provided, which is seated in the support
37.  The latter is permanently a:

under the action of the valve-stem 40 the
spring 86 is compressed to a greater or less

means only the nozzle seetwn or sections re-
ceiving steam from the lowest ports are throt-

of the piston-valve..

It is evident that a tulbme havmﬂ' more
stages can be controlled by our 11npreved oovV-
ernor or we can disconnect the second etage?
and regulate only the high-pressure stage.
- Forconvenience and simplicity the welghts -,
52 are driven by the shaft of the governor-:
motor; but obviously this can be modified, if
desired, without departlnn‘ from our inven-
tion.

In accordance with the provisions of the

patent statutes we have deseribed the prin- | -

ciple of operation of our invention, together

'with the apparatus which we now consider to
represent the best embodiment thereof; but

wo desire to have it understood that the ap-

paratus shown isonlyillustrative and that the

invention can be carried out by other means.
What we ¢laim as new, and desire to secure
by Letters Patent of the United States, is—

1. In combination, an elastic-fluid turblne

a plurality of independent valves for control-

- ling the admission of fluid thereto, a con-

50

stantly-running motor controlling the action

of all of the valves, a speed-responsive device |
which econnects the motor to and disengages

it from said valve, and an antihunting device
which modifies the action of the governor.

2. In combination, a plnrahty of bucket-
wheels, an inclosure for each wheel, nozzle-
passages for delivering fluid to the bucket-

wheels, independent valves controlling the

admlsswn of finuid to the passages, a motor

~which actuates the valves, a driving connec-

55

tion between a bucket-wheel and the motor,
regu-

and a speed-responsive device which 1

lates the action of the motor.

3. In combination, a prime mover which is

~divided into stages worklnﬂ' at different pres-

6o

sures, a plarality of admiesmn-velves, a sin-
ole motor for positively moving all of the

valves and a speed- -responsive dewee which
_medlnee the action of the motor.

4. In combination, a prime mover which is
divided into stages Workmn‘ at different pres- |
sures, a plnrahty of admission- valves, a sin-

ole motor for positively moving all of the

valves , aspeed-responsive device ‘which modi-
fies the action of the motor, and an antihunt-

tixed to the
- rod 88. The rod is provided with a suitable
step or support 89 and extends through a
‘head 85. Asthevalve 35 moves up and down

The inlet-ports 83 are so arranged
-tha,b the lowest one is nncovered ﬁlst then:

 the next one above it, and so on. By this

Il: is also to be noted that any steam:
which enters the space 90 exerts equal pres- |
sures on the adjacent heads or enlargements.

- - .

contact
therewith,ma,nnets incircuit with the brushes,
a device responsive to speed variations for
controlling the action of the magnets, and an.

| valves and said motor, and a means for disen- .

ing deviee which euts the motor out of service.

5. In ecombination, a prime mover, a valve
for regulating the admission of fluid thereto,

a constantly-running motor, contact-surfaces

driven thereby, brushes movable into and out
of engagement with sald surfaces, elactro-

magnets for moving the brushes, and a gov-

ernor respounsive {o speed variations for con-
trolling the action of the electromagnets.

6. In a driving-shaft, constantly- moving
devices, b[‘l]Sheb for engagement

antihunting device for modifying the action
of the magnete

5
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7. In eomblnetwn ndrlvmg shaft, adriven

| shaft, a governor, electremawnets centrolled
| by the oQvVernor, clnteh coﬂs which are ren-
dered activeand inactive by the magnets, and

an antihunting device which mod1ﬁes the ac-
tion of the governor.

8. In celnblna.tmn adriving-shaft, a driven

shaft, a governor, eleetromaﬂ'nete controlled
by the governor, clutch- emle which “are ren-
dered active and inactive by the magnets, an

antihunting device which modifies the action
| of the governor, and a limiting device Whleh"gs

renders the magnets inoperative.

9.-In combinetlon a prime mover, a gov-

ernor, a governor- motor, a plurality of Valves,
means conneeted to the motor for simultane-
ously operating the valves in one direction,

and means connected to the motor for mov-
ing the valves in a different dlreetlon
10 In combination, a prime mover, a gov-

motor into and out of service, constantly-

| running contacts, current-carrying brushes
._mounted for enga.ﬂ'emenb therewith, magnets

go

100

erpnor - motor, clutch- coils for throwing the
‘Tos

for actuating the brushes, a governor for clos- |

ing and opening the circuit “of the magnets,

and an antihunting device for modifying the

action of the governor.

11. In combination, a prune mover which
is divided into stages, one or more valves for

each stage, a mechanical driving connection
between one valve and the next, and a single

motor for actuating all of the valves. -
12. In combination, a plurality of bucket-
wheels, an inclosure for each wheel, a plu-

‘rality of nozzle- sections delivering ﬂllld to the

wheels, independent valves each of which con-
trels a number of sections, a shaft which ac-

| tuates the valves, a drwlng connection be-
tween the bucket- wheele and the shaft, and
‘a device responsive to speed changes whmh-

regulates the action of the motor.

13. In combination, a prime mover, a plu-
rality of admission-valves therefor, a motor,
mechanical driving connections between the

gaging the motor from the valves when the
latter he,ve reached the limit of thew move-
ment.

" 14. In combination, a prime mover, a plu-
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l rality of admission- -valves therefor, a motor, -
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mechanical driving connections between the
valves and said motor, and an antihunting
device for said motor. |

15. In combination, a prime mover, a plu-

rality of admission-valves therefor, a motor,
mechanical driving connections between the
valves and sald motor, a means for disengag-

ing the motor from the valves when the lat-

ter have reached the limit of their movement,
and an antihunting device for said motor.

16. In combination, a fluid-motor, an ad-
mission-valve therefor, a motor, a governor,
a contact acted upon by the governor for con-
trolling the motor, and a deviee acting under
changes in position of the valve to break the
connection between the governor and the con-
tact independent of the position of the gov-
ernor.

17. In combination, a fluid-motor, an ad-

mission-valve therefor, a motor, a governor,

a contactacted upon by the governor for con-
trolling the motor, a device acting under
changes 1n position of the valve to break the
connection between the governor and the con-
tact, a magnet included in circuit with the
contact, and a limiting device which breaks

thecircuit of the magnet independently of the

ZOVernor. |
18. In combination, a fluid-motor, an ad-

niission-valve,a motorfor actuating the valve,

a centrifugally-acting device, current-carry-

ing brushes mounted for engagement there-
‘with, and means for rocking the brushes to

break the circuit at the brushes.

19. In combination, a fluid-motor, an ad-
mission-valve, a motor for moving the valve,
centrifugally-acting weights that are respon-

sive to speed variations, a magnet for connect- |

o " 42,300

ing the motor to the valve, and a pair of cir-

cult-interrupting devices in the circuit of the 4o

magnet, one of said devices being operated
by the weights and the other by the move-
ments of the valve. |

20. In a governor, the combination of a re-
ciprocating admission-valve, a rotary motor
for moving the valve, a means for transform-
ing the motion of the motor from rofary to
rectilinear, a speed-responsive device, and an
antihunting device. |

21. Inagovernor, the combination of a plu-
rality of admission-valves, a rotary motor, a
sectional shaft driven by the motor, and
means situated between the sections of the
shaft for actuating the admission-valves.

22. In combination, a flunid-motor, a recip-
rocating admission-valve which is balanced
as to pressures, a spring for sustaining the
weight of the valve, a motor which moves the
valve, and a governor which connects and
disconnects the motor and valve.

23. In combination, a bucket-wheel, an in-
closure therefor, a passage delivering fluid to
the wheel, a valve controlling the admission

of fluid to the passage, a constantly-running

motor, adriving connection between the valve
and the motor, and a means for disengaging
the motor and the valve when the latter has
reached the limit of its movement.

In witness whereof we have hereunto set
our hands this 12th day of February, 1903.

WILLIAM L. R. EMMET.
OSCAR JUNGGREN.

Witnesses:
BENTJAMIN B. HULL,
HELEN ORIORD.
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