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- Be'it known that I, OscAr JUNGGREN, a ! trate one embodiment of the mvention, Fig- -
ure 1 is g partial side elevation of a low-pres-
sure . turbine arranged-to drive an eléctric
| generator; Fig. 2 is a detall sectional view of
the pilot-valve for controlling the hydraulic
.60
'3 18 a view in side elevation on a somewhat. -
larger scale of the hydraulic motor and.

15

- it is also applicable for governing high-pres--

‘citizen of the United States, residing
‘Schenectady, county of Schenectady, State
of New York, have invented certain new. and
- -auseful Improvements in Governing Mechan--
-1sm for Turbines, of which- the following is a-|
" specification. SR SR
. The present
- 10

UNITED STATES PATENT OFFICE.

'OSCAR JUNGGREN, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC
P " COMPANY, A CORPORATION OF NEW YORK. o

GOVERNING MECHANISM FOR TURBINES.

No. 891,342,

S;;eci.ﬁca;tian of Letters Patent. '. -Paténted_. June 23, 1808,

“Application filed January 2, 1906, Serial No, 294,163

To all whom it mey concern:

L

| invention has for its object to
provide a governing mechanism of improved

‘construction. = |

- The invention 1s

+

rectly, as from a header or-accumulator, but

~sure ”bllrbines S ‘

20

}25

~ tage to use a single valve for both purposes

30

40

on account of simplicity and relatively small

cost.

" In order that the valve may perform the
‘two functions specified, two motors are pro-
~ vided, one for automatically moving it to.and "

fro to throttle or otherwise control thead-

mission of fluid to the turbine, the other for !
completely closing. the valve under emer- |

ency or other conditions. .1In the préferred |
form of the invention a hydraulic motor-is
employed to actuate the valvefor regulating
purposes, and a weight for suddenly ‘closing

1t. * Between the hydraulic motor and the

" to or cuts it.off from the motor cylinder. A

50

weight falls; the arrangement being such that
~ the releasing takes place irrespective of the
45

position of the valve and moving part of the

~-motor.  The hydraulic motor is controlled
by a speed-responsive device through the in-

tervention-of a pilot valve which admits fluid

follow-up device is provided for preventing

—.over-travel of the motor. The weight Ol sec-

ond motor_is:controlled by an "emer%ehcy
governor, or it may be released. manua

at

. particularly directed to-
overning mechanism for low-pressure tur-

- %inesreceivjing exhaust steam or other elas-:
tic fluid from‘one or more high-pressure re-
~ ciprocating -engines, either directly or indi-

In carrying -out the Invention, a 'single.|
- valve 1s provided which has two functions, |

4. e., that of automatically regulating the ad-

. mission of steam or other fluid to the turbine,
as the load changes, and that of shutting
down the turbine when-the speed becomesex-
cessive, or manually when it is desired for
8Ny reason.

Tn the accompanying drawings, which illus-

motor, taken on the line 2—2 of Fig. 1; Fig.

55

weight for actuating the throttle valve; Fig. -

| 4is a plan view of the same, with the cylinder
“of:the motor in section; Fig. 5 is an enlarged
~detail view of the means for locking the hy-
draulic motor to the valve-spindle; Fig. 6 is

-a sectional view of the same ‘taken on line
6=—6 of Fig. 5; Fig. 7 is'a plan-view of a tur-
| bine showing a number of hand valves for
‘varying the number of nozzles in service;

Fig. 8 1s a detail sectional view of one of the

6D

70

hand-operated valves; and Fig. 9 is'a detail -

view of an emergency governor for releasing

the weight when'the speed becomes excessive.

.1 represents the upper part of a multi-

stage elastic-fluid turbine of the Curtis type.

“The- invention however can be applied to
_ ‘ “other :ty&:)es of turbines, as will be readily un-

It 1s manifestly of great advan- | . _ _

1 resting .thereon is a valve chest 2, and rising

derstood. Situated above the furbine. and

above the chest is a stool which' carries the

lever 6. Steam or other elastic fluid is.ad-
mitted to the valve chest of the turbine from

80 -

electric generator 3. The upper end of the -
‘generator is inclosed by a cover 4 that sup-
ports the dome-5, the latter surrounding the
speed-responsive device which, acts on the

a high-pressure engine by the conduit 7, the .

latter forming the inlet portion of the valve

chest. The source of supply may be the ex-
“haust from one or more high-pressure recip-
I'rocating engines of the simple or compound

type, or it may be.that from one or more high-

pressure turbines, either of the single or
multi-stage type. Under certain conditions-
the governing mechanism may be-employed
with turbines arranged to receive high-pres-.

75

90

sure steam or other motive fluid.- Located
100

“in the conduit 7 1s a butterfly valve 8 (Figs. 4
and 6) which is rigidly secured to an oscillat-
ing ‘spindle 9, the latter being mounted in

suitable bearings formed in the conduit and

provided with packings 10, as shown in Fig.
6, to prevent the escape of steam. - Extend-
i ing outwardly from the supply conduit and

10
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supported thereby, is a bracket 11 that sup-
ports the hydraulic motor 12 and attached
parts, as will appear more fully heremafter.

The piston-rod of the motor 1s attached to
a cross-head 13, Fig. 1, the latter moving to
and fro in guides located above and below 1t.
To the cross-head is secured a connecting-rod

- 14, and the latter is connected to an actuator

ol
¢.3
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or lever 15, Fig. 5, which is loosely mounted

. on the valve spindle 9. It will thus be seen

that by means of the connecting-rod and
actuator rectilinear movements of the piston
are transformed into oscillatory movements
of the regulating valve. On the front of the

hydraulic motor, which is capable of assum--

ing intermediate positions, is a pilot valve 16
that is raised and lowered by the'lever 17, the
latter being connected at one end to the ad-
justable rod 18 leading to the governor lever
6 and at the other end by the adjustable rod
19 to the bell-crank lever 20. The lever 20
is pivotally supported upon an extension
from the lower guide, and the upper end of

the long arm is slotted to engage with a pin
= 21 on the cross-head 13. The lever 17, rod

19 and bell-crank lever 20 engaging the pin

21 form a follow-up device for restoring the

pilot valve 16 to its initial position after the
motor piston moves a definite amount, which
amount is controlled by the movement of the
lever 6. This follow-up device is operative

‘irrespective of the position of the motor pis-

ton and cross-head 13.

In order to shut the valve under emergency
conditions or when it is desired to manually
shut down the machine, a weight 22 having
two positions is provided and attached to the
free end of the arm 23, the said arm being
loosely mounted on the hub of the locking
device 24 as shown in Fig. 6. The locking
device comprises a clevis 25, the arms of which
are secured to the valve spindle by the keys
26, Fig. 6. The part 25 i1s preferably made
with two arms as shown on account of the in-

creased strength and the ample bearng sur-

faces but a plain lever can be substituted 1if
desired. Pivotally mounted on the clevisisa
locking device 27 that normally occupies the
position shown in Fig. 5, that is to say, the
free end is in the notch 28 1in the actuator 15

‘and the piston of the motor is thereby rigidly

connected to the valve spindle by means of
the piston rod, cross-heid, connecting-rod 14,
actuator 15, lock 27 and clevis or fork 25.
The latch is normally retained in the position
shown by the extension spring 29.
locking device is extended to a point above
the fork, as at 30, and mounted on the, end
thereof is a roller adapted to be engaged
when the weight-arm 23 is released. On the

weight-arm is a shoulder 35 adapted to en- |

sage with and be held by the latch 26, the lat-
ter being mounted on the pivot 37. The

latch 36 is weighted on the left-hand end, to }

' _Wéight-arm 18 Teset.

T

|

| that is bolted to the motor cylinder.

The

891,342

Both it and the shoul-
der are provided with removable hardened
steel plates to prevent weat. The latch 36 1s
extended toward the front, as is clearly indi-
cated in plan, Fig. 4. To the right-hand end
of the latch is secured a chain 38 whereby it
may be tripped manually when it is desired

' to let the weight fall and completely shut off

the supply of steam to the turbine. Mounted
on the latch carrying spindle 37 1s an arm 39,
‘to the free end of which is secured the adjust-
“able connecting-rod 40. In the connection
between the rod and the arm is a certamn
“amount of lost-motion to effect a hammer
blow action to insure the release of the

weicht.- The inner end of the rod is adapted.

to be acted upon by the emergency governor

70

75

80

41, Fig. 9, when the speed of the turbine be-

comes excessive.
ocovernor-is set, to operate on a ten per cent.
increase in speed above the normal rating of
the machine. In order to reset the mechan-
ism after the weight-arm 23 is tripped,. the
clevis 25 is provided with a resetting han-
dle 42. ' '

The action of the pilot valve controlling
‘the hydraulic motor will now be described.
The motor is provided with ports 43 and

Commonly this emergency

85

00

44 } Figs. 2 and 4 leading to opposite ends of -

the cylinder. Disposed vertically and at
right angles to the axis of the motor 1s the
 pilot valve 16 mounted in a valve casingr 115
18
pilot valve is of the balanced piston type, and
' fluid is adinitted to the space between the
piston heads by the pipe 46.
valve stands in the position shown in the
drawings the supply of fluid to the cylinder 1s
eut off, hbecause the supply ports 47 and 48
leading to the passages 43 and 44 are closed.
Assume however that the speed of the tur-

95

100

So long as the

105

bine increases, the outer end of the governor-

actuated lever 6 will rise and its motion-is
transmitted to the valve-operating lever 17
by means of the connecting rod 18.  Raising
the valve admits fluid to the right-hand end
of the ¢ylinder and opens the left-hand end to
the-exhaust pipe 49. This causes the piston
to start into motion and close the valve more

or less through the connecting-rod 14, actu-

ator 15, lock 27 and clevis 25. - Just as soon
as the piston starts into motion, the cross-
' head 13 also starts, and this movement 1s
- communicated to the bell-crank lever 20 and
to the vertically disposed connecting-rod 19.
‘"When the piston has moved the desired
| amount the action, of the follow-up device
- will restore the pilot valve to its central or
ini‘ial position. The action of the said de-
vice-s as follows, the motor or piston being in
some intermediate position. Assuming that
the governor, on an increase In speed, has
moved the lever 17 around the pivot 51,
which for the moment is fixed, until it has

cause it to engage with the shoulder when the | opened the pilot valve by raising it, the motor

110

115

120

12D

120
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‘causes the cross-head 13 to move bell-crank

15

_20..

“lever 20 which in. turn-lowers .the: pivot 51,
. the pin 52 now acting as a fulcrum, The’
downward movement ‘of the left-hand end of
the lever 17 restores the pilot. valve ‘to i's
initial or normal position and cuts off the sup-
oly of fluid ‘under. pressure to {he moior.
_..:This'causes the piston tostop and at the same-
time be locked in. position by reason of the .
fact. that there is a:-body of non-compressi-
_ _ . iStOH-he&d. | |

"This-action is repeated each time the speed:
~ increases, and the extent of movement of the
‘motor piston will always bear a definiie rela-

tion to the movement of the lever 6 of the
‘shaft governor.  Conversely, when the speed
decreases owing to the increase in load, the
pilot valve is pushed downward by means of |
the lever 17 which opens the right-hand end-
- of the cylinder to the exhaust and admiis
high-pressure fluid to the left-hand end and -

ble -fluid- on' each side of the p

~-the piston starts into motion in a“direction

o
. o |

30
‘restores the pilot valve to the position.shown
in-Fig. 3, or, in. other words, to its normal
position where all the ports are closed and
- the pistonislocked. Uponafuriherincrease
3o
" ‘thus e seen that in the normal operation the -
~ valve ‘is opened and closed in a step-by-step
~manner, assuming the load to be of a gradu-
- ally mmcreasing or decreasing nature. .

40

fromleft to right. At the same time the
cross-head 13 moves with the piston;and in so
~ doing moves the bell-crank lever 20 about iis.

pivot. Thi

‘the lever 17 to be changed from pivot 51 to
- pivot 52 and the upward movement of the
rod 19 hifts the outer end of the lever 17 and

This causes the point of fulcrum of

f

in load, the action is again repeated. "It will

[

~.rod 40 (Fig. 3) to the right inflicting a ham-

50

‘mer blow on the latch 36." This will move

the latch out of engagement with the shoul-

~‘der 35 on the weight-arm and the weight 22

- being suspended on the free end of the arm
- will cause the latter to fall. After the weight-
arm has moved through a certain limited dis--

55

tance, it will strike the roller (Fig. 5) on the

and pull the-locking device ‘27 out of the
60

“end 30 .of the locking device and by its im-

pact overcome the tension on the spring 29

‘notch 28. . A continued movement of the
~ weight-arm will cause it .to strike the clevis
25:and since the latter is rigidly keyed. to the |-

- 'valve spindle, it will cause the latter to turn

65

and ghut the valve. In resetting the appa-
r,_aii_;ﬁ_is_'_'the _Weight 22 is lifted until the latgh’Bﬁ ;_

feature of the invention. = - o |
- Referring to Fig. 7, a turbine is shown in
plan view, with & number of hand-operated
valves55. - Eachof thesé valves controls one,
two-or more nozzlés or nozzle sections which
} discharge - fluid against the:bucket wheels.
The construction and arrangement of these

| and attached
~ The action of the emergency mechanism
- -will now be described. .~ -
-~ Assuming that the parts are in the posi-

- tion shown, that is to say, withthebutterfly
- valve 8 fully open, and the speed of the main
- shaft of the turbine has increased above the
‘normal by ‘a ‘predetermined amount, the
~ emergency governor 41 will actuate the trig-

ger 42 and permit the springs 43.to move the

port. being conne
‘discharging devices. ..~

a

pdnitééﬁgage'-the shoulder 25. 'The next step

1s to raise the clevis 25 by means of the han- -

notch 281n the actiator whe

‘be again ready for normal operation.. -
It 18 to be noted that the action of the -
‘emergenc¢y mechanism in no way affects the
~posiilon or limits the.operation of the hy- -
draulic motor and its connected paris.. Itis
“also to be noted that the weight can elose the

regulating or throttle valve without regard

to its position due to the movement of the
hydraulie motor. This is obvious, since the
welght-arm must first throw out the lock 27 .
before 1t hits-the fork and just as soon as the
latch is thrown out the hydraulic motor is
~disengaged from the valve spindle and has no
| control thereon umntil the apparatus has been
reset.;' 1 regard this as being an essential _
" -1

dle 42 and permit the lock 27 to enter the -
n the parts will
70

75

80

90

valves is best shown in- Fig. 8, wherein 56 is |

the valve, 57 the rod for actuating it, and 61

the upper end of a port or passage leading to
95

a nezzle or other fluid discharging device.
The rod 57 is provided with a packing 58 to

means of a lever 59 pivoted in'a bracket 60,
the latier being
turbine. [ T P | :
It will be noted that the hydraulic motor

|

acting., On the other hand, the action of the
welght is in no way retarded or controlled by

-the position of the motor piston and there-
fore of the.valve. . This means that while

both motors work on the same valve, neither

interposes an addiiional load on the other

and each performs its function at the proper

mounted in the casing of the

'preyeﬁt leakage.; The Y&l‘ﬁ"_’e 1S 'Iop_e.r&{ed by

is-capable of moving the regulating valve to -
and fro as the load changes, while the weight,
parts are -constrained from

105

11C

time, and both codperate to govern the tur-

bine in accordance wiih speed changes. -
-1 have described the regulating valve as
being normally actuated by fluid pressire as
a source of relay power, but it is to be under-

115

stood that other forms of relay devices may ..
be substituted-therefor of a mechanical, elec-

trical or other nature under the control of a
load-responsive device: =~ = B

The type of valve may be variéd to suit
‘the condi ions of service; instead of being of

120

the charactér shown, it may be arranged to .

move to and fro over a.series of -ports, each
cted 'to one or more fluid-

- It will be seen that. thethmttle valve 8

| control of the speed governor, and. that the

125

| constitutes 5. primary regulator which is
‘moved by a fluid actuated ‘motor tinder the -
130
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“mediate positions, a motor for actuating it
that is also capable of assuming intermediate |

60

~ predetermined conditions,

lators for controlling the number ot ports or

Terein because it forms the subject matter ot
t{

ciple of operation of my

by Letters Patent of the United States, 15,—

“after closes the valve under predetermined

t

4

manually actuated valves 56, located in the
annular valve chest 2, form secondary regu-

passages in service supplying steam or other
motive fluid to the nozzles or other fluad dis-

charging devices. _
The specific construction of the emergency

governor shown in Fig. 9, 1s not claimed

a Separate application.
In accordance with the

provisions of the
patent statutes, I have

described the prin-
invention, together
with the apparatus which 1 now consider to
represent the best embodiment thereof; but
T desire to have it understood that the appa-
ratus shown is only illustrative, and that the
‘nvention can be carried out by other means.

What I claim as new and desire to secure

{. In a governing mechanism, the combi-
nation of & valve which serves both as a regu-
lating and a shut-off valve, a mechanism tor
moving the valve in a manner to regulate the
passage of fluid, a device responsive to load
changes for controlling the action -of said
mechanism, and a second speed responsive
device for suddenly actuating the valveunder
predetermined conditions.

9. In a governing mechanism, the combi-
nation of a valve swhich serves both as a regu-
lating and a shut-off valve, a source of relay
power for moving the valve for regulating
purposes, a speed-responsive device control-
ling the action of said source on the valve,
and a means for suddenly actuating the valve
under predetermined conditions.

3. T a governing mechanism, the combi-
nation of a valve, a motor for automatically
adjusting it to vary the passage of fluid to
the apparatus. being governed, a second Mo-
tor which under predetermined increase 1n
speed conditions suddenly closes the valve,
and a speed governor for controlling the sec-
ond motor. |

4. In a governing mechanism, the combi-
nation of a valve, a motor for automatically
moving the valve in a manner to vary the
passage of fluid to the apparatus under con-
trol, a lock for connecting the motor and
valve, and a second  motor which by its |
movement first releases the lock and there-

increased speed conditions.
5. In a governing mechanism, the combi-
nation of & valve capable of assuming inter-

positions, a source of power for the motor, a
covernor for the motor, & second motor in-
dependent of the valve for operating it under
hich has two
positions only corresponding to the open and
closed positions of the valve, and means con- |

for moving the valve,

o

801,342

necting the second motor and the valve in
such manner that the motor moves a full

stroke each time it is operated irrespective of

the position of the vaive.

65

6. In a governing mechanism, the com- .

‘bination of & valve capable of assuming in-

termediate positions, a motor directly con-
nected thereto for varying

fluid, a second motor acting on the valve
through a lost-motion connection, and means
responding to the speed changes for -discon-
necting the first motor from the valve and
allowing the second motor to close it.

7. In a governing mechanism, the com-

bination of a valve, a motor for adjusting 1t
to vary the passage of fluid-to the apparatus
being governed, a load-responsive device for
moving the valve in a step-by-step manner
both in opening and closing, and 2 second
motor acting independently of the first for
suddenly closing the valve. o

8. In" a governing mechanism, the com-
hination of a valve, a motor for adjusting 1t

the passage of

70

75

30

to vary the passage of fluid to the apparatus -

beine governed, a load-responsive device for
moving the valve in a step-by-step manner
hoth in opening and closing, a second motor
acting independently of the first for suddenly
closing the valve, and a speed-responsive de-
vice which controls the second motor.

9. In a governing mechanism, the com-

bination of a valve, a motor for adjusting the
valve to vary the passage of fluid to the ap-
paratus being governed, & speed-responsive
device for regulating the motor, a follow-up

device to prevent over-travel of the motor,

a second motor acting independently of the

first for suddenly closing the valve, and a
means for disconnecting the first motor trom
the valve and permitting the second motor
to act thereon. |

10. In a governing mechanism, the com-

hination of a pivotally supported valve, a

ing the. rectilinear movement, of the motor
info an oscillating movement of the valve,
second motor for suddenly closing the valve
irrespective of the position of the first motor,
and a speed-responsive device for controlling
the action of the second motor. o

11. In a governing mechanism, the com-
bination of a valve, a fluid-actuated motor
capable of assuming intermediate positions
for moving the valve, a pilot valve respond-
ing to load changes for controlling the motor,
and a weight for suddenly closing the valve
in response to predetermined conditions.

12. In a governing mechanism, the com-
bination of a valve, a fluid-actuated motor
capable of assuming

ing to load changes for controlling the moto?,
a follow-up device for preventing over-travel
of the motor, a weight for sud(Ten]y closing

90

100

105

reciprocating motor, a means for transform- -

110

115

120

intermediate positions .
a pilot valve respond-
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the valve, and a means. responding to ab- | normally connects the motor and the actua- 65
~normal conditions for releasing the weight ! tor, an arm loosely mounted on the spindle -
~and permitting it to fall and close the valve. | and acting to release the lock and close the -

13. In a governing mechanism, the com- |-valve by a hammer blow, a weight for mov-.
5 bination of a valve, a motor, a source of relay | ing the arm, and a s eed-responsivé device
power therefor, an actuator for the valve | for releasing the Weigﬁ'tand permitting it t6 70
conneeted to and meved by the motor, a suddenly close the valve. | T
‘means normally connecting the actuator and | ~ 19. In a governing mechanism for tur-
_ the valve, a.second motor acting independ- | bines, the combination of a throttle valve, a..
10 ently of the first' through a lost-motion for | motor for automatically adjusting the posi- =
- closing the valve, the said motor being ar- | tion of the valve in response to changes in 75.
ranged to first break the connection between | load, a second motor for closing the valve ™
~the actuator and the valve, and a device for | under abnormal conditions, and one or nfore
~ releasing the second motor and permitting | valves for varying the number of fluid- "
156 1t to break the connection and close the valve. discharging devices in service. =~ - .
- 14. In a governing mechanism, the com-| 20: Ina governing mechanism, the combi--80:
bination of"a wvalve, a spindle therefor, an- nation of a throttle valve, a motor for shut- .+

‘actuator loosely mounted on the valve spin- | ting it suddenly in response to abnormal

. -dle, a device ngidly connected to the valve | conditions, a fluid-actuated motor for mov-: .
20 spindle, a:lock carried by the device for | ing the valve ‘to throttle the admission of
- ngidly-connecting the actuator and the valve | fluid to the apparatus being governed, a.85 -

~-spindle, a motor for moving the actuator and |- pilot valve responding to speéd changes for - -
through 1t the valve; and a means for control- | starting and stopping the motor, a cross-

~ hng the movements of the motor. © | head connected to the. movable element of -
25. - 15.'In. & governing mechanism, the com- | the motor, a speed-responsive device, a lever .
- bination .of a valve, a spindle therefor, an | connected to the said device and the pilot- 90 .
- actuator loosely mounted on the-valve spin- valve, and a lever.and connecting-rod be-
- dle, a device nigidly connected to the valve | tween the first-mentioned - lever “and the
~ spindle, a lock .carried. by’ the device for "cross-head for restoring the pilot-valve to its .
30 rigidly connecting the actuator and the valve | neutral.position when the movable elemert - o
. 'spindle, a motor for moving the actuator a:liu;lf"i of the motor has moved an amount corre- 95
- through it the valve, 3 means for controlling sponding to the movement of the spéed-re--
the movements of the valve, and.a second {| sponsive device and stopping the motor. = = -
- motor which releases the lock and actuates | = 21. In a governing mechanism, the combi- -
85 thevalve. . - -~ _ -+ Ination of a valve,’a motor for automatically -
- 16, In a governing mechanism, the com- | moving it to and fro to regulate the admis- 100
bination of a valye, a motor, a locking device | sion of fluid to the apparatus being ‘gov-- -

Fl

for connecting the movable element of the | erned, a.second motor for suddenly ~c_;los_m§ :

~motor and the valve, a weight, a pivotally | the valve, a device for restraining the second -

40 supported arm therefor, a latch for holding | motor, and a manually actuated means for .

- the arm in a raised position, and a means for |. releasing the said device and permitting the 105
releasing the arm and permitting the weight | second motor to operate. = BT
to fall and-release the lock and move the | 22. Ina governing mechanism, the combi- "

~covalve. oo | nation of a valve for regulating the passage =

4 ,17. In a governing mechanism, the com- | of motive* fluid, & hydraulic motor moving- .

. bination of a valve, a motor capable of as- | the valve for regulating purposes, and.-a 110 .
- -suming intermediate positions” for moving | weight which drops and shuts the said’valve
‘the valve, a follow-up device for preventing | under emeérgency conditions.” - . -

~ over-travel of the: motor, a second motor | - 23. In a governing mechanism, the combi~

‘50 having two positions,a latch for restraining | nation of a‘valve for regulating the passage .

. the second motor, a speed-responsive device | of motive fluid, a hydraulic motor moving 115

- for starting and stopping the first motor, and | the valve for regulating purposes, a connect-

~a second speed-responsivé device for tripping | ing means bétween:the motor and*valve; and -

~ the latch jal;d;:;fermitti‘ng'the' second motor | a. weight which falls and suddenly closes the -
nd_disconnect the first motor | valve, which weight; in falling, first renders_ .

55 to operate and disconnec _ vhich v n falling, first renders. .
~ irom and shut the valve.” . - the eonnecting means’ ineffective and then. 120"

. 18. In a.governing: mechanism, the com- | closes the valve. B
- bination of a throttle valve supported by a:| - 24. In a governing mechanism for élastic”
__spindle, a motor for moving the valve to and | fluid turbines,: the combination of fluid dis- -
60 iro to throttle: the admission of fluid to: the | charging ports, one or more secondary regu-. -
- apparatus, being-.governed ' as  the load| lators for varying the numiber of ports in 125
 changes, an actuator loosely mounted.on the | service, & primary regulator which acts inde ~
- valve spindle, a clevis seécured to the valve | -pendently” of the secondary -I'reful‘a_tof:s ‘and:.
- .spindle, a lock"carried by the clevis'which | varies the. passage of motive fluid” through:

;



“the open ports, a

cnoo

lators for varying the number of ports
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10

20

20

30

motive fluid through the open ports,

S

motor for actuating the
primary regulator, and a governor for con-
trolling the motor. |

25, In governing mechanism for elastic
Auid turbines, the. combination of fluid-dis-
charging ports, one or more secondary regu-
in
service, a valve which acts independently of
the secondary regulators and varies the pas-

sage of motive fluid through the open ports,

o Buid-actuated motor for moving the valve,

and a go'vernor—controlled regulator for the
motor. | | | -

26. In governing mechanism for elastic
fluid turbines; the combination of fluid-dis-
charging ports, one or more secondary regu-
lators for varying the number. of ports in
service, a valve which acts independently ot

the secondary regulators and 1s adapted to |

sssume intermediate positions between full
open and closed Tor throttling the adinission
0? olastic fluid to the turbimme, a motor con-
nected to the valve and capable of assuming
intermediate positions between the ends of
its strokes, and a governor for controlling
the movements of the motor.

7. In governing mechanisny for

elastic

fuid turbines, the combination-of fluid-dis-
chareing ports,

one or more secondary régu-
lators for varving the number of ports-in

‘service, a valve capable of assuming mter-

mediate positions for varymng the passage of
) a motor
capable of moving the valve to sald interme-
diate positions, a governor controlling the
motor, and a follow-up device for preventing
over-travel of the motor. '

98. In governing mechanism for elastic

i
|
l

——— = AT

1r

|

mediate positlons

ling the motor,

‘mediate positions
motive fluid through the open ports, a motor

801,342

Auid turbines, the combination of fluid-dis-
charging ports, one or more secondary regu-
lators for varying the number of ports i1
service, & valve capable of assuming 1nter-
for varying the passage of
motive fluid through the open ports, a fluid-
actuated motor for moving said valve to 1ts
intermediate positions, a pilot valve control-
a governor for the motor
and a device for restoring the pilot valve to
its normal position which 1s actuated by the
motor. = o

29, In governing mechanism for elastic
fluid turbines, the combination of fluid-dis-
charging ports, one or more secondary regu-
lators for varving the number of ports In
service. a valve capable of assuming inter-
for varying the passage of

capable of moving the valve to sald mnterme-
diate positions, a governor controlling the
motor, and a follow-up device ‘actuated by
the motor itself for preventing over-travel ol
the valve. . _ | .
30. Inagoverning mechanism for turbines,
the combination of a regulating valve, a mo-
tor, the movable member of which is connect-
ed to the valve,
more secondary regulating valves also mount-
od in the chest for cutting ports mnto and out
of service, and a governor

MOLOT.

Tn witness whereof, I have hereunto set my
hand this 30th day of December, 1900.
- ~ 7 OSCAR JUNGGREN.
Witnesses: |

Bensamin B. Huii, -
HrLeN ORFORD.
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