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Ty all whonv it Moy CONCEeTI!

Be it known that I, ELinu THOMSON, a citl-
zen of the United States, residing at Swamp-
seott, county of Issex, State of Massachu-
setts, have mnvented certain new and useful
Improvements in Governing Mechanisms for
RElastic-Fluid Turbines, of which the follow-
ing is a specification. '

The present invention relates to governing
mechanisms for elastic-fluid turbines, and
more especially to those mechanisms where-
in the controlling-valves are successively ac-
tuated by hyvdraulic pressure. o

The present invention has for 1ts object to
provide a governing mechanism of improved
construction, which will effectively control
the admission of motive fluid to a turbine by
varying its volume without varving its ve-
locity. : | -

In carrying out my invention as many noz-
sle-valves are provided as are necessary to
control the passage of motive fluid through
the turbine. These valves may admit fluid
to the turbine, or they may control the passage
of motive fluid from one stage to wnotherm a
multistage-turbine, or some of the valves inay
be emploved for admitting fluld and others

L

10

20

for regulating the passage of fluid between

stages. IBach valve is actuated by a hydrau-
lic motor comprising a suitable piston and
cyvlinder, and the admission of flutd under
pressure to cach of the several motors IS CON-
trolled by a pilot-valve, and these pilot-
valves are in turn actuated by a speed-re-
sponsive device or other means. Under or-
dinary conditions of operation a shaft-gov-
ernor is provided that is’mounted directly
on or connected to the main shaft of the tur-
bine, and between it and the pilot-valves 1S a
connection whereby the latter may be oper-
ated one after the other both in opening and
closing in order that the nozzle-valves may

.30

35

40

open and close successively as the load on the

turbine varies. When for any reason 1t 1s

desired to multiply the power or
between the piston of a hydraulic motor and
a nozzle-valve, a suitable lever is provided
that is pivotally supported by a stationary
part of the turbine and is connected to the
nozzle-valve and the piston of the motor..
Suitably mounted with respect to the mo-
tors is a pump of suitable construction—tor
- example, of the plunger type—~which is con-

45

50

stantly kept in motion at any predetermined | valves.

the motion

[
|
|

These springs

rate and discharges fluid in a pulsatory man-
ner as distingushed from a continuous tlow.
By preference the pump 1is driven through

suitable speed-reducing gearing from the

main shaft of the turbine, since m this man-
ner ample power is available at all times, and
the parts can be made relatively compact.
The pump preferably has sullicient capacity
to open one or more of the valves at a time 5
order to compensate for substantial load
changes. Since the pump 1s constantly In
operation and the pistons of the motors are
normally stationary, eiuler in a position to
hold the nozzle-valves open or closed, it fol-
lows that some means must be provided to
take care of the pulsatory discharge of the
pump when it is unnecessary to move one or
more of the valves. Tor this purpose 1 pro-
vide an accumulator which may be con-
structed in a variety of ways. Ior example,
it may be of the dead-weight type, or a tank
contaming a body of elastic fluid under an Ini-
tial pressure, or 1t may contain an abutment,
which is constantly urged in one direction by
a spring. The last-mentioned arrangement
is very desirable on account of i1ts extreme
simplieity. | R

Where the nozzle-valves are unbalanced
and have a tendéncy to at all times close,
this tendency may be utilized in-closing them;
but where the valves are unbalanced and
have a tendency to remain open I'employ
springs or equivalent means for closing them.
may be located inside of the
cylinder of each of the motors and act on the
piston therein or they may be arranged to
act on the valves directly or through their ac-
tuating means. Preferably the SPrIngs are
located outside of the steam-space.

The cylinders of all of the motors are con- _-

nected to the high-pressure side of the pumy
and in eircuit with the accumulator, the lat-
ter being common to all of the motors. The
cylinders are also connected to the low-pres-
sure side of the pump, and the connection s
so arranged that a given level may be con-
stantly maintained-in the cylinders of the
motors. A conduit’also connects the accu-
mulator with the pump-chamber, so as to re-
turn any fluid to the system which may leak
past the movable abutment.

-~ My invention is particularly applicable to

turbines having a plurality of regulating-

It can, however, be applied to tur-

55
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bines having only one valve which is pul-
‘sated or vibrated to admit varying amounts

- of motive fluid per unit of time. - Where a

10

number of valves are employed, I prefer to so
arrange the parts that for normal load con-
ditions one or more of the nozzle-valves.are
open, one or more of the nozzle-valves closed,
and at least one valve pulsating or vibrating
in synchronism with the strokes of the pump
for regulating. . o N =

In the accompanying drawings, whichillus-

_trate one embodiment of my invention, Fig-
- ure 118 a view in partial elevation, with cer-.

5

bine of the Curtis type.” Fig. 2 is a plan
. ‘view of the mechanism with certain of the
- parts of the turbine in section. ‘Fig. 3 1san:
-enlarged section taken on‘line 3 3 of Fig. 2.
Fig. 41is a detail view-showing'the motors for |
“operating the valves; together with the pilot~ |

20

“tain of the parts broken away, of the valve.

mechanism applied to a vertical-shaft tur--

" .valves that control the motors. - Fig. 518'a
- detail view illustrating the-connection be-:
 tween the shaft-governor :and’ the: pilot-

3:}

valves of the motors. - Fig. 6 1s a detail sec- |
~tional view of the pump and the 'spring-

- weighted accumulator. ‘

~~tion on line 7 7 of Fig. 4. 'Fig. 8 is a detail

- 'vjeivlir of a modified arrangement more:espe-

-~ ¢la

- ‘gingle nozzle-valve. - Fig. 9-is a vertical sec-

intended for turbines  having only a

- tion-taken on line 9 9 of Fig. 10. Fi? 10is a

" cross=section taken on line 10 10 o
and Fig. 11 is a cross-section taken on line .
| . - | above the piston and: tending at all times to

- 12 represents the casing of a vertical-shaft
~turbine of the Curtis type.
however, is applicable to turbines of other

35

Fig. 8;
11 11 of Fig. 8.

The invention,

gonstruction; either of the jet or other types.

40.

-upperend o

Mounted on top of the turbine is a'generator

1g. 7 1S & Cross-sec-

o T

connected at its outer end by a pin-and-slot

13, the revolving element of which 1s carried
* by the upr_i%h-t turbine-driven:shaft 14.: The

the generator is provided with &

“:dome 15, that incloses a shatt-governor 16.

45

Pivotally :supported by the dome 1s-a lever
17, that transmits motion from the -shaft-

“governor to the pilot-valves of the metors

- otherelastic fluidissupplied to the turbine by

50

a valve-chest 19; containing one or more noz-

- zle-valves.: Each valve is provided with a

- stem that extendsthrough a'suitable stuffing-

+ box and is connected to-a lever 20. These

' levers are pivoted on one side ef:the valve- |
55 chest:and are connected
- the hydraulic motors. + .
21 represents a pump of' the reciprocating:

- plunger type that supplFi)eS

‘the necessary flui

- under pressure to actuate the motors.

6o -
" pipe, and 23 the low-pressure or return pipe.
Connected to the high-pressure pipe 18 an ac-
- cumtulator 24; the construction o
- be deéscribed later. — .

22 represents the high-pressure or supply

to the piston-rods of-

which will

}

‘tal lever 20 by a
The lever is pivotally

_ |
* .through the connecting-rod 18." Steam or-

822,804

arts, together witlr the driving mechanism -

or the pump, will be readily seen. 14 repre-

sents the main &haft of the' turbine,:'and .
‘mounted thereon is a spiral gear 25, the latter

being situated just below the middle or guide
bearing and inclosed by a suitable casing.
Meshing with the gear 25 is a pinion 26 on the
horizontal shaft 27. The left-hand end of

the shaft is provided with an eccentric 28 for

driving the plunger of the pump. |

Referring now to Fig. 3, the construction
and arrangement of the mechanism employed
for actuating each of the nozzle-valves will
be described, it being understood that all of
the valves and their -actuating mechanisms

-are:similar in- construction. - 19 represents .

the steam or valve chest containing “a plu-

rality of nozzle-valves 29, each valve being
suitably guided in its vertical movement.

The valve-chest is made in sections and the
several sections bolted together. By reason
of this arrangement it is a comparatively

simple matter to-change the.size of the:chest.
The valve-stem 30 extends through the 11){)—

. ltabiy 9o
packed to-prevent leakage. *The upper end

per wall of ‘the steam-chest.and 1s ‘suita

of the valve-stem is conneeted to the horizon-
in-and-slot:‘connection.
attached to'a bracket
31, that is bolted to the side of the wvalve-

| -chest; - Situated at the right of the. valve-

70

15

30

95

hest is a hydraulic motor comprising a eyl-

inder 32, supported by the head of the tur--

bine, and a reciprocating piston 33. ‘Situated

force it ‘downward -and close the valve is a

coil compression-spring 34. The piston-rod

35 passes through a suitable packing and is

conneetion ‘with thé lever 20. Fluid under

pressure from:the pump is sult)lplied to th?
e passage of

motor by the conduit 22, and.t _
fluid to the e¢ylinder is controlled-by the pilot-
valve 36. ~The outerend of the stem of the

pilot-valve is provided with a gear 37, Figs. z

3 and 5, that meshes with a:.rack 38; the lat-
ter being reciprocated by a bell-crank: lever
39 and Iink 18; Figs. 2 and 5. -

100

105

- '

hid Afrom

‘the valve-chest is admitted to or cuf off from .
‘the passage 40,:leading-to a nozzle or other 115

| fluid-discharging device, by the nozzle-valve,

| the said' passage-being. arranged to :supply
| one or more sections of a sectionalized nozzle -

1.

" )
]

41. The valves may be so arranged that a

single stroke of the pump will cause:them to
|-open, or they may be so drranged that 1t re-

quires two or more strokes of the pump to
fully open them, in which case a slight throt-

ling action of the motive fluid may take
Flace. ‘Situated below the nozzle 41 and in
i

120 |

125

ne therewith are buckets 42, ecarried by the

wheel 43, mounted on the main shaft. In
the ‘present illustration of my invention &

, : - I multistage-turbine is shown with each stage
65 - Referring to Fig. 2, the arrangement of the | provided with two rows of wheel-buckets, be- 130

o

) 1
{
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tween which are located stationary interme-

~ diate buckets 44 for reversing the direction

of steam or other elastic fluid in passing from
one row of wheel-buckets to the other. In-
stead of using two sets of wheel-buckets per

stage a greater or less number may be em-

loyed, depending upon the requirements.
he nozzle 41 is shown as being of the ex-

panding-type; but it is within the scope of

10

I5

20

my invention to use a non-expanding nozzle
or other fluid-discharging devices and either
associate them closely or space them apart, as
desired. . o

Referring to Fig. 4, I have shown three mo-
tors with their pilot-valves; but it 1s to be un-
derstood that a greater or less number of mo-
tors can be employed, ac(u}rdin%*1 to the re-
quirements.
ing located in the same plane; but it 1s evi-
dent that they can be located 1n different

planes, and, in fact, one of the great advan-

30

35

. 40

tages of my improved governing mechanism
resides in the fact that these motors can be
placed wherever most convenient and con-
nected by suitable piping to the pump ana
accumulator. In this respect the arrange-
ment 1s exceedingly flexible, and 1t 1s a sum-
ple matter to install or take off one of the
motors and the valve-actuating mechanism.
In this figure the piston of the left-hand mo-
tor 1s in its lowest position, which means that
the nozzle-valve actuated thereby is closed.
The piston of the central motor 1s in a mid-
position, which means that the nozzle-valve

actuated thereby is partially open, and the

piston of the right-hand motor 1s shown 1n 1ts
extreme upper position, which means that
the nozzle-valve actuated thereby i1s wide

open. Fluid is supplied to the motors by the

high-pressure pipe 22, leadingfrom the pump.
The pilot-valve 45 of the left-hand motor 1s
in such a position that fluid is permitted to es-
cape from the uhder side of the piston to the
vertically - extending pessage 46 that com-
municates with the upper-end of the cylinder
and with the return and equalizing pipe 23.
The pilot-valve 36 of the middle motor is so

positioned by the shaft-governor that fluid

5¢ P

inder-space below the

under pressure is permitted to flow from the
ipe 22 through the chamber 48, thence
through the passsge in the valve into the cyl-
piston. With the
pilot-valve in this position the vertical pas-

- sage 46 1s closed. HKach downward stroke of

55

-60

the pump-plunger will cause the piston to be -
raised, and during the suction -stroke the

compression-spring 'will force the -piston
downwserd, end in this menner an opening
and closing or pulsating effect will be given
the nozzle-valve actuated by the motor. The

pilot-valve 49 of the right-hand motor 1s so
‘positioned by the governor that fiuid from

~ the supply-pipe 22 can pass through the bot-

65

tom chamber 48, through the passage 1n the
valve, and past the spring caeck-valve 50 to

These motors are shown as be-

a

the under side of the piston. When the
pilot-valve is thus arranged and the plunger
of the pump is of such capacity that it re-
quires more than a single stroke to open the
valve, the first discharge-stroke of the pump
will cause a certain amount of fluid to pass to

70

the under side of the piston through the

the passage of fluid in the opposite direction.
The next discharge-stroke of the pump-plun-
ger will raise the piston an additional
amount, and so on until the piston is moved
to the position shown, where 1t engages a stop
51, formed on the under side of the cylinder-
head. With the valve in this position the
by-pess 46 is closed. Ordinarily, however,

I prefer to make the capacity of the pump
such that a single discharge-stroke is suftfi-
clent to raise a motor-piston and fully open a

nozzle-valve and in this manner prevent
throttling of the motive fluid. Assuming
that the load incresses, the governor will
move the pilot-valve 36 of the central motor
to the same position as that of the right-hand
pilot-valve 49, and at or about the same time
the pilot-valve 45 will assume the position

‘now occupied by the valve 36. This means

that there will be two nozzle-valves open and
the third valve opening and closing In syn-
chronism with the strokes of the pump. In
event of the amount of fluid discherged by
thé pump in a given stroke being greater than

' check-valve 50, the latter serving to prevent =
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that required to actuate one or more of the

i |

motor-pistons the balance will flow 1nto the
accumulator and ceuse the abutment there-
in to rise and fall. I may so arrange the ac-

cumulator that when the pressure below the

abutment exceeds a certein amount the lat-
ter will permit & certain amount of the fluid
to be by-passed back to the pump or to a re-

ceiver connected therewith. - -
Referring to Figs. 6 and 7, the construc-

tion and arrangement of the pump and the

accumulator will be described. The pump
comprises a cylinder 52, that is attached to
the head of the turbine or other suiteble sup-

port, and a reciprocating piston 53, connect-
ed by the rod 54 to the fork 55, the latter be-
ing stteched to the eccentric-strep surround-

11§

ing the eccentric of the shaft 27, Fig. 2. Lo-

G0
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cated within the piston is a spring-ectuated .

valve 56, which closes on the discharge-

stroke. The pressure at which this valve
will open is dependent upon the stress of the

spring located directly beneeth it. The ten-

sion on this spring can be adjusted at will.

‘Situated at tite left of the pump is an ac-

cumulator, comprising a cylindrical casing
57 of suitable diameter, and mounted therein
and arranged to slide vertically 1s a piston or
abutment 58.
rod 59, that extends upwardly through a per-
forated head 60, the latter being threaded to
the casing and acting as a stationary abut-

The piston isprovided with a

‘stroke and opens more or less on the suction-
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ment . for the,compression-spring 61.- The | the movements of the motor-piston 33.. The
'spring urges the piston downward at all times | pilot-valve is provided with.a suitable stem,
against the _IE'ESSHRG in the pipe 62, supplied | the end of which is provided with 8, pinion 73,
from the high-pressure pipe 22 of the pump. meshing with. a_rack. 74, actuated by the

¢ The upper.eng of the accumulator isprovided | shaft-governor,- Formed in ‘the _base of: the 70

LY .

with a detachable cover 63, whereby the | casing and -controlled by the pilot-valve 72
e

parts may be removed,. In the upper part of | is a. passage 75, which:connects the cylinders
. & Serew-t ump and motor. As the pisgton: 70
- removing it fluid can be ,suptfl_ied to the in- | moves downward it discharges the fluid:be-
10 terigr of the accumulator and the pump. and | neath it through.the passage.7 5 against the 73
the various motors connected therewith. By | undersideof the piston 33, which,causes it to
. making the head 60 with perforations 65 any | rise and at the same. time lift: the nozzle-
fluid admitted to the casing will readily flow'| valve away from its seat. On the. other
inta the piston-chamber and:thence to the | hand, when the plunger 70 rises, it-withdraws
(¢ proper point. On the back side of the ac- | the fluid from the under.side of the piston 33 8o
cumulator is an orifice which; s connected | and the latter falls, due to. the agtion of: the
by the pipe 66 with;the cylinder of the pump, | spring or otherwise, and: causes -the: nozzle-
so that any fluid located on the upper side of | valve to close. . Thus it will be . seen: that

" the, piston. and above the level of the, dis- | each; stroke of -the piston. 70, assuming. the

20 charge-orifice will.be carried into the pump- | parts.as shown, will cause the. nozzle-valve 85

. )

8
’ L

the cover is a screw-threaded plug 64, and by | of t

-

cylinder. There should, be sufficient differ- | to open and close, and_ for this reason.the
- ence in level of these two devices to cause | eccentric 71 ,Shou,ld_:zx'eyolve_,,&h-;a,_,1Qw_-_-r&t@-,_,of '
this action, tg take place. It is eyident that.| speed, - - CERT R

wh
25 there is no outlet,in the motors for the fluid | device moves the pilat-valve 72,to a position 9o
 thys discharged .the_ pressure in the pipe.| where it interrupts the continuity of the pas-
22:-*F.ig‘s}-.:1 and 4, will Increase, and this 1n- | sage 79, ﬂuid,_disch'a,rged-bgsthe,;»pump;pi@tgn
cresse causes the abutment in the accumula- | 70 will then pass into the conduzt76 past-the
tor to move upward and compress the spring; | check-valve 77 to the under side.of the pis-"

n the piston 53 of the pump.descends and | .~ Assuming that a. sh,aitaggvﬂmgr.:iorjOt_hqr

.

30 but on the suction-stroke of the pump-plun- | ton 33. This.will, open the nozzle-valve.and 195
" ger the abutment of the accumulator will de- | the check-valve will hold1t.. The partsmay
scend under the action of the spring 61 or its |-be so arranged that, a single downward:stroke
equivalent &nd return to the pump. the figid | of the plunger 70 will fully.open the.nozale .
-which it recetved, on the preceding stroke. | valve 29, or-it may. take. several strokes:of ' -
35 This action will,be repested until.one or more | the pump to accomplish; this, and.the check- roo
> of thepilot:valves change their position, when | valye, 77 will prevert. the flyid. from being .
the fluid dischafge from the pump. will open withdrawn from the moter-cylinder.. Assam-
~one of the valves, | S ing that the nozzle-valve is wide open and
T prefer to keep the various .%lindgrﬁ; ac- al s clased N
40 CumulﬂJQQ_IEFQﬂ}P?QYﬁI}dﬁI:, &c., filled, or sub- | nuity, of the passage 75, there must:be some ro;
“stantially filled, with liquid,, The fluid dis- | relief provided for the pump.. ‘Thigis found
fl.?d%?if&t one side of a piston is compepsated | in the passage 78, (Bestist own.in Fig. 10,)
or by the increased space on:the other, - This passage 78 opens.info ‘the space at the -
"1 haye described -the nozzle-valves as be- | right of the plug-valve, Fig. 9, and passesup . .
45 ing, opened by, hydraulic motors and-closed | into, the.chamber 79 : nd ‘past-the spring- 110
by, springs:. but, it is evidenp that my.inven- | seated ;check-valve, 80, The:pump. can;be -
tion is.not, in, all its aspects limited to this | arranged to pump. s slight vaguum, or:the
vt ) ippe:.ll ‘and close the | pilot-valve 72 may be.so arranged thata cer-
nozale-valyes by mepns of hydraulic mogers. | tain amount, of fluid will pass from.the cham-

......

<o In Fig, 8 I have shown.a slight modifica- | ber 79, through the port.si, thence through 115

hat the pilot-valve 72 has clased the conti-

¥

tion of & mechanism employed for. actuating | the passage in the valve.inte the.passage 75.
the velves. 20 represents the actuating-le- | The plug-valve is normally held in;engage-
ver, and 29.the mzzf.e-:ﬁr alve, as before, 33 the | ment, with, its surroundipg wallg by. the ad-
- motor;piston, and 35 th@iglﬁtzﬂl}:l‘.@d that con: | justable compression-spring 82. ‘The ten-
s5_nects it to the lever 20, 11 thig modifieation | sion; on, the, spring controlling : the, check- 120
°each nozzle-valve is provided with.a motor | valve 80 may be adjusted by the screw:83..
- and algo.a,pump; for actuafing the moter. | Ingtead of -operating e&@ﬁz-zmlm by .a.mo-

'-.. ﬂ.

" The. pump-plunger, 70:3s moved by an.eccen- | tor, two or.more valves may be connectedde

" tric.71, driven by asuitablesource of power. | and.operated by the, same hotor,. Thisar-
60 ;Thﬁiﬁists@%.% and 70.are mounted,in. & cas- | rangement-is partiqularly useful where:t)s 423
ing, that 1 pom‘rﬁon:.-.ﬁ@ both, and the. piston: | desired -to, control ‘both. the: admission apd
- rods are.provided Wiﬂ;l;ésuimb&lﬂ packings that | stage valves by thegovernor, -~
arg cartied by 2 detaehablo head, Sitwated ||  Insaccordance wikh: the.preyisionn: of the
at the bottom of the casing isapilot-valye ~72f-i~; pabent.statutes I haye. described.ithe prinot-
|

65 of the plug, type, that i adapted te,contzol i pla;of - itive

- e

pla,-of -operation; of -:my ivention. togather 130
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represent the best embodiment thereof; but

I desire to have it understood that the appa-

ratus shown is only illustrative and that the

invention can be carried out by equivalent

means. .
What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In a governing mechanism for elastic-
fluid turbines, the combination of a regulat-

ing-valve, a hydraulic motor for operating

the valve, a constantly-running pump which
supplies the fluid for actuating the motors,
and an accumulator that receives the fluid
discharged by the pump after the regulating-
valve is moved to a given position. '

2. In a governing mechanism for elastic-
fluid turbines, the combination of a regulat-
ing-valve, a hydraulic motor, a lever for
transmitting motion from the hydraulic mo-
tor to the valve, a constantly-running pump
that supplies fluid to the motor for actuating
1t, and an accumulator that is permanently
connected to the diseharge side of the pump
and receives fluid after the motor is actuated.

3. In a governing mechanism for elastic-

- fluid turbines, the combination of two or

30
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more regulating-valves, a hydraulic motor
for actuating each of the regulating-valves, a
constantly-running pump that supplies fluid
under pressure for actuating the motors, an
accumulator in circuit with the pump that 1s
common to the motors, and pilot-valves con-
trolling the action of the motors and the reg-
ulating-valves. B

4. In a governing mechanism for elastic-
fluad turbines, the combination of a regulat-
ing-valve, a hydraulic motor for actuating

~ the valve, a pump having a pulsating dis-

40
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charge which vibrates the valve in synchro-

nism with its strokes. and a pilot-valve con-

trolling the action.of the pump on the plun-
ger. - A

5. Ina governihg mechanism, the combi-
nation of a regulator, a hydraulic motor fer

actuating it, a pump having a pulsating dis-

charge for actuating the motor, a pilot-valve

which regulates the pulsating szction of the
pump on the motor, and a device for moving
the pilot-valve. -

6. In a governing mechanism, the combi-

“nation of a regulator, a hydraulic motor for

55

actuating 1t, a pump having a pulsating dis-
charge for actuating the motor, a check-valve
between the pump and the motor, a pilot-
valve which regulates the action of the pump
on the motor, and a speed-responsive device

- for moving the pilot-valve.

60

7. In a governing mechanism for elastic-
fluid turbines, the combination of a plurahity

of regulating-valves, a hydraulic motor for

actuating each of the regulating-valves, a

source of hydraulic pressure which is fluctu-

ating in 1ts nature, for actuating the motors,

822,324 I o >

the pulsating source of pressure on the motors.
3. In 2 governing mechanism for elastic-
fluid turbines, the combination of a plurahty

of regulating-valves, a separate motor for ac-
| tuating each valve, a source of fluid under
pressure that is fluctuating in its nature, pilot- -

valves for regulating the action of said source

on the motors, and a speed-responsive device.

for adjusting the pilot-valves so that one or
more of the regulating-valves will be in the

open position, one or more closed and one

valve opening and closing in accordance with
the pulsations of the said source. |

9. In a governing mechanism for elastic-
fluid turbines, the combination of a regula-
tor, a hydraulic motor for actuating the regu-
lator, a source of fluid under pressure which 1s
fluctuating in its nature for actuating the
motor, and a means that determines whether
or not the motor shall vibrate with the fluc-
tuation in pressure of the source of power.
- 10. In a governing mechanism for elastic-
fluid turbines, the combination of a regulat-
ing device, a motor for actuating the device,
and a source of fluid under pressure which
makes a predetermined number of fluctua-
tions in pressure per unit of time, the motor
and source being s6 arranged that the former
is caused to vibrate in accordance with fluc-
tuations in pressure of the source. |

11. In agoverning mechanism for turbines,
the combination of an unbalanced regulating-
valve, a source of fluid for moving the valve
in one direction, the pressure of which fluctu-
ates, a spring for moving the valve 1in the op-
posite direction, and a means for controlling
the effective action of the said source on the
valve. . |

12. In a governing mechanism for turbines,

"the combination of an unbalanced regulating-

valve, a source of fluid for moving the valve

-in one direction, the pressure of which fluc-

tuates, a spring for moving the valve in the
opposite -direction, & means for controlling
the. effective action of the said source on the
valve, and an accumulator in circult between
the source of supply and the valve. |

13. Inhgoverning mechansimfor turbines,
the combination of a regulating-valve, a hy-
draulically-actuated motor, a lever for trans-
mitting motion from the motor to the valve,

_w;ith-the*a, paratus which I now consider to | and pilot-valves for controlling the action of 65 '
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a pulsating source of fluid for the motor,a pi- - '

lot-valve for regulating the effective action of

“the said source on the motor, and a speed-re-
sponsive device that adjusts the pilot-valve

as the load changes. | _
14. In a governing mechanism for turbines,

the combination of a plurality of regulating-

valves, a pulsating source of fluid for actuat-

ing the motors, and a means intermediate the

120
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said source and motors arranged to hold one
or more valves openand to permit oneormore
valves tovibrate from theclosed to the open -



- position in accordance with
‘the said sourcc.
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~ valves, a motor for actuating each of the

20
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for actuating t

15. In a governing mechanism for turbiﬁés :

" the combination of a plurality of reiulatiilg"

valves, a motor for -actuating each of the

valves, & pump having a pulsating delivery

valve mechanism between the pump and the
motors arranged to hold one or more valves
in the open position and permit one or more
valves to vibrate in synchronism with the
strokes of the pump, and a speed-responsive

device thatcontrols the action of the said valve

mechanism. T T
16. Ina governing mechanism for turbines,

the combination of a plurality of regulating-

valves, a pulsating source of fluid for actuat-

ing the motors, a means intermediate the said

source and motors arranged to hold one or

“more valves open and to permit one or more
valves to vibrate from the closed to the open |

position in accordance with the pulsations of

the said source, and an accumulater .in cir- |

the pulsations of

| valves, a motor for actuating each of the

e valves one after the other, | valves, a pump having a pulsating delivery

fluid from the pu:

- 822,824

cuit with the source which receives fhiid when 25

 the regulating-valvesare held in 4 given posi-
tion. - . -

- 17. Inagoverning mechanism for turbines,
the combination of a plurality of regulating-

_ 0
. _ e valves one after the other,
valve mechanism between the pump and the
motors arranged to hold one or more valves -

for actuating t

in the open position and. permiit one or more 3

valves to vibrate in synchronism with ‘the

strokes of the pump, a speed-responsive de-

|'vice that controls the action of the said valve

mechanism, and an accumulator in circuit
with the pump and the motors which receives 40
n mp when its action does not
affect the motors. . =~~~ .~ - ..
In witness whereof I'have hereunto set my
hand this 28th day of September, 1905. = -

B - ELIHU THOMSON.
‘Witnesses: . | '
JouN A.McMaxus,Jr.,

- HENrY O. WESTENDARP.

.
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