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1o all whom it may concern:

Be it known that I, Minrarp M. PEarson,
a.citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new
and useful Improvenients in Governing
Mechanism for Turbines, of which the fol-
lowing is a specification.

The present invention relates to govern-
ing mechanism for turbines, and while more
especlally directed to those wherein a fluid
actuated motor is emploved to move the
valve or valves control ing the admission of
motive fluid to the turbine, is not limited
thereto. -

The invention has for its object to im-

prove the construction of said mechanisms !

whereby the same parts can be used for a
greater number of turbines than at present
and especially for turbines of different out-
puts, particular reference being made to
the means for communicating motion from
the speed governor to the device controlling
the valve actuating motor.

In one type of machine with which I aln
especially familiar the shaft js arranged
vertically with the turbine at the lower end
and an electric generator mounted on top of
the turbine, the rotor of which is mountesl
on the bucket wheel shaft. At the top of the
shaft is a speed governor acting on a con-
paratively long horizontally disposed lever.
The valve mechanisin is mounted on the
turbine casing and the
therefor is disposed at a vonvenient point,
usually at or about the Jevel of said castng.

ernor lever and the pilot valve is comnmonly
a number of feet, from two to fourteen not
being unusual. These purts are connected
by a rod whose length is determined by the
distance between thein. As now arranged

the length of the governor lever is changed |

for pra{:t.iqall}r every different size turbine
because of a difference in dinmeter of the
turbine or the generator or hoth. A change
in the lengtil] of the governor lever results
in a change not only of the parts directly
connected therewith but also in changes in
the parts constituting the -follow-up device
which restores the pilot valve to jts inttial

position after' a change has taken' place in

operating motor

the end of the gov-

|

be ats character,

. The horizontal

i

the amount of fluid admitted to the turbine.
The total number of changes is large and
as a result new drawings, patterns, castings,
ete., are required, ull of which materially
increases the cost of production. By my
invention T obviate these changes, new dray-
1gs, patterns, castings, etc., and so arrange
the parts that they can he used on machines
differing widely 'in output and diameter.
Usually it will be found best to divide the
total nuinber of sizes into groups and to
standardize one governing mechanism for
cach group. '

- I'm carrying out my invention
mechanism, the

the valve
actuating motor, whatever
and the governor are located
in other  suitable positions.
governor lever may be of
any desired length, I prefer to make it
shorter than formerly, and is supported
and connecfed to the governor in the usual
way. Mounted on the generator casing, or
other suitable support, is a means or COn-
tainer containing a body of non-compress-
ible fluid whose cubical contents can be
changed by the application of external pres-
sure. Mounted on the turbine or other sup-
port and connected to the controller of the
actuating motor is a second neans or con-
tainer also containing a body of non-com-
pressible fluid whose cubical contents can be
changed by the application of internal pres-
sure. ‘The change in cubical contenfs of
these containers is accompanied by the
movement of one or
ment s utilized to perform useful work.
Connecting the iwo containers is a conduit
for conveying fluid from one to the other,
When pressure due to the governor is - ap-
plied externally to one of the containers it
reduces its cubical contents, aund the flnid
discharged therefrom passes through the
conduit into the second container and by the
iternal pressure thus created dilates, ex-
pands or enlarges it in the direction of its
length, and the movement of some part thus
produced is trausmifted to the pilot valve
or to the controller of
its character. Convérsely when the gov-
ernor acts on the first 'cont{ainer in a manner
to ncrease its cubical contents fluid fAows
from the second into it assisted by the elastic

as  before or

more parts which move-

of the motor whatever
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- nature of the material employed in the con-

10

20

to be somewhat dif%ended at all times.

struction thereof and’ by the action of the
atmosphere on some part or parts. Other
arrangements for assisting this transfer of

fluid may be utilized. Connected with the

second contsiner and the motor controller is
a follow-up
motor . that operates the main admission
valve or valves to restore the motor con-
troller to its initial position.

As a specific embodiment of my invention
I have shown the containers made out of
metal and somewhat similar in construction
to bellows. One end of the structure 1is
fastened to a support and the other end 1s
movable. The contailners are filled with
such an amount of liquid as will cause th(e)t_ri

1
will be found to We satisfactory for trans-
mitting motion from one container to the
other, %mt other fluids may be substituted.

- The structure and type of container can be
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widely varied without departing from my
invention, as will readily %e understood by
those skilled in the art to which this inven-
tion relates. The main thing 1s to provide
an arrangement whereby the governor can
act through a fluid column on the motor
controller and thus avoid the use of long
levers, moving rods, conneoctions,
which are in the way and are liable to be
injured. . .
Since the eonduit connecting the con-

tainer can be made of metal and of any
length and bent to any desired form, it fol-
lows \that the same mechanism can be used

on machines of widely different output,
diameter and shape by merely lengthening
the pipe, changing its shape, or both. A
conduit arranged in the manner described
will not readily be injured for 1t can closely
follow the outline of the generator, and will
be out of the way. It will not interfere
with the position of brackets for supporting
the gallery around the generator, and 1t
avoids the use of any moving part between
the governor and the motor controller which
has heretofore been necessary.

Tu the accompanying -drawings which
1llustrate one of the embodiments of my
invention, Figure 1 is a partial view of a
turbo-generator fitted with my improved
turbine governing mechanism; Ifig. 2 1s a
diagrammatic view 1llustrating the gpera-
tion of the motor, controller and follow-up
device; Fig. 3 is a detail view 1llustrating
the driving conmnection between the motor
and the cam-shaft actwuated thereby; Fig. 4

15 . a vertical section of the fluid container

actuated by the governor; and Iig. § 15 a
vertical section of the fluid container which

is connected to and operates the motor con-

troller.

1 indicates a turbine, and mounted there- I

device actuated by the same

etc.,

mounted on the top

054,646

on is a valve chest 2 having an admission
conduit. 3. Mounted within the chest are
a plarality of valves each operated by a
lever 4 and a cam 5, the latter being mount-
ed on and moving with the ogcillating cani-
shaft 6. 'The shaft 1s supported in the bear-
ings 7. The cam-shaft i1s moved by the
hydraulic motor 8 through a rack 9 which
meshes with a pinion 10, Fig. 3, carried by a
horizontal shatt 11; the latter may operate
only one set of valves or it may extend
across the top of the turbine and operate
two sets, one on each side. Mounted on the
shaft 11 1s a beveled gear 12 meshing with
a pinion 13 mounted on the cam-shaft: 6.

The motor is controlled by a pilot valve 14

shown in dotted lines, Fig. 1. This valve
controls ports 15 and 16, i‘ig. 2, leading to
opposite ends of the motor cylinder. .I'he
valve normally stands in the position shown
and both ports are closed. Fluid under
pressure is admitted by the pipe 17 to the
space between the heads of the valve and 1s
exhausted by the pipe 18. The valve 1s aclu-
ated by a lever 19 which 1s counected by
pivot 20 to the link 21, and by pivot 22 to
the moving wall or head 23 of the fluid con-
tainer-24. The lower end of the link 21 1s
connected to a bell-crank lever 25; the other

end of the lever is connected by the rod 26

to the lever 27 and the lower end of the
lever 27 is pivotally connected to the rack 9
or to some part moving with the motor.
The lever 19, Iink 21, vell-crank lever 95,
rod 26 and lever 27 form a follow-up device
for restoring the pilot valve to the initial
position after one or more valves have been
ocpened or closed by the motor, as will ap-
pear more fully hereinafter, -
- Mounted on the top of the turbine 1s a
stool 28 which supports-the electric genera-
tor 29, the rotor of which is mounted on the
shaft 31, which shaft 1s driven by the
bucket-wheels of the turbine. The genera-
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tor is provided with a suitable cover and _

thereof 1s a dome 32

110

which incloses the centrifugal governor 33

shown in dotted lines. Pivotally mounted
on the dome is a governor lever 34 which 1s
attached to the governor at the inmer end,
and al its outer end to an adjustable rod 35.
It 13 also connected to a rod 36 which may
be attached to a spring employed for syn-
chronizing the speeds of two or more ma-
chines, or for changmg the speed at which
the turbine will operate, as 1s well under-
stood. Mounted on a pad formed -on the
cover 1s a fluid container 37, the upper wall
or head 38 of which 1s attached to the rod
35, The containers 24 and 37 may be located
wherever desired 11 line or not and are con-

transferred from one to the other.
outer/end of the governor 11 in the present

N

necte;by the conduit 39 so that fluid may be
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o

instance is intended to have about two | it the ptlot valve 14, the pivol 20 bheing the

inches of movement hetween the no-load and
tull-load positions and the head or wall 38
has a corresponding movement. It is de-
sirable, however, to have a greater move-
ment for the head or wall 23 of the container
24 and 1, therefore, arrange the latter so
that it has such movement. In the present
istance the movement is about twice that
ot the end of the governor lever.

Referring to Fig. 4. 38 mndicates the mov-

able head or wall of the container 37. Tt is
attached air tight to o Taminated metal disk
40 which 15 in turn fastened to the wmall
ring 41. The ring 41 is also fastened air

t1zht near the center to a laminated metal |

disle 42 and the latter is attached at its pe- | the load.

riphery to the large ring 43. This ring is in
turn conneected to a Ianinated metal disk 44,
The construetion of the remaining elements
of the container being the same, further dJe-
~eription s unnecessary. It <hould be noted,
however, that the lower head or wall is sta-

frionry and is aitached to the cover of the |

generator.  Fluwd 1s admitted to the con-
tatner throngh a suitable passage having a
plug 45 for closing it and preventing air
from enterimg. When in operation the con-
tainer s filled with sueh an amount of fluid
as will canse the rings 41 and 43 to be
slightly sepavated at all times.

30 andieates the conduit for conveying
fhad from one container to the other.

The lower container differs from the up-
per as <hown 1 Fig, 5 1n that the disks are
made of one thickness of corrngated metal.
the arrangement of the rings 41 and 43 be-
ing the same as before. The upper head is

secured to a bracket 44 which is attached to |

a frame piece that guides the stem of the
priot valve. The lowest disk of the series
18 connected to head 23 and the latter is con-
nected by part 45 and pivot 22, Fig. 1, with
the lever 190 As the heaa 3% of the upper
container 15 moved downward by the gov-
ernor, Huid 1s dischavged through the con-
dutt 89 into the lower container and forces
the head 23 downward., When the onter el
of the governor lever 34 moves npwardly it
sises the head 3% which tends (o create a
vacitm - within the wpper container and
starts the fmid mto motion. This is assi=ted
by the elastic nature of the disks of the ¢on-

tatners and also by the atmospherie pressure |

In

actig on the under «ide of the head 93,
order to balance the weight of the fluid col-
mnn o weight 46 or ats equivalent s pro-

vided and suitably areanged as on the le- |

vier 14,

Reterring to Fie. 20 and assuming that the 3
governor has decreased the enbieal contents

ot the upper conteiner by forcing the head

A8 downward, this ealses the head 23 of {he |
lower container to move downward aud with |

18 espectadly applicable wheve

fulerum. Fluid on being admitted by the
ptlot valve to the right-hand end of the cyl-

| inder starts the piston toward the left, the

exhaust being open, which action swings the
lever 27 to the {eft and moves the rod 26 in
the direction of the arrow. This motion is
communicated to the link 21 and the move-
ment, of the latter raises the pivot 20: the
pivot 22 now being the fulerum. This ac-
tion continues until the pilot valve is raised
to its mnitial position where the ports are
closed and the motor stops. This actien is

- repeated each {1ime the speed of the turbine

1s decreased until finally the proper amount
of steam 1s admitted to the turbine to satisfy
Assnnung that the spoed of the
turbine inereases, the outer ¢nd of the gov-
ernor lever 24 moves npwardly and the re-
verse operation takes place, as will readily

- be understood ; the follow-up device restor-

ing the pilot valve afier the moter piston has
moved a definite amonnt] |
When the diameter of ihe turbine or gen-

erator or both 1s changed it usually becomes
- necessary to change the loceation of the mo-
tor by moving it toward or awav from the

shaft., Such a change with construetions
heretofore used reguires an angular change
in the position of the governor lever to com-
pensate therefor beeause the radial plane of
the ptlot valve 1x changed. Changing the
angular  position  of the governor rod

" changes the angular position of the bolt

holes in the dowe and generator cover, heneo

- the drilling can onty be done sftor the post.
' tion of the other pavi< s detormined, T

T
requires additzonal drowinges and insteae
tions and prevents the factory from making
up a large number of standavd parts. With

- my invention these objections are avoided.

I have shown my hivention in connection
with a vertieal shaft tirbine, hot it is alzo
applicable to horizontal <t turbhines, and
) e vovernor
Is on one end of the <haft near the generator
and the valve meclianisin aud niotor at the

other,

In aceordance with the provisions of (he

- pateat statotes, T have deseribied the prinet-

ple of operation of 1wy invention, together

wath the apparatos which 1 uow consider to

represent the hest endhodiment thereof; but
odesire to have 1w understoad that thoe a1y-
paratus shown s ondy tlastrative, and that
the mivention can be carvied ont by other
e, -

What T efnin as new and desire to secure
by Latters Patent of the United States, iso -

Lo The combination of o turbine and its
casing, a speed governer eiven by the tur-
bine shaft, a governor lever vaive mechan-
isin for mnh'uiiing the admission of motive
Hinid to said turbine and suitably mounted
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INTSSI0N Teans connecting the governor lever
with said valve-m cohanisan.

2. The combination of g turbine, 4 valve
controlimg the admiskion of fAuid to the tur-
bine, 2 motor for mo¥ing the valve. a con-
troller for the motor, a speed FOVET1NOT
driven by the turbine. and a finid transmic.
slon means for communicating movements
of the voveriior to the controller,

5. The comibination of g turbine, a valve
controlimg the admission of fluid to the tue.
bine, a finid actuated
valve, a controller for the motor, a =peed
governor driven by the turbine shaft and

! TOVernor
to saul controller, and a follow-u P device
for restoring the controller to its initial Po-
sition.

4. The combination of a turbine, a valve |

mechanizm controlling the admission of fluid
thereto, a motor for actuating said mechan-
1sm, a controfler for the motor, a speed gov-
ernor, and fluid containers whose cubical
contents are variable, one of which is me.
chanically connected to the governor and

the other to the controller, the contuiners | ac _ _
- actuating the valve, a controtiing device for

beiug so arranged that when one has its
cubtcal contents deereased those of the other
icrease,

5. In a governing mechanisn, the combi-
nation of a valve, a motor for aetuatimge it,
a controller for the motor, a flaid container
which expands and contracts anderp changes
In pressure for actuating the controller, and
a speed governor for causing the container

to act 1 response to load changes to move

the controller.

6. In combination, a turbine; a valve con-
trolling the adwnission of motive fligd theve-
to, & motor for actuating the valve, .a con-
trolling device for the motor, a Huid con-

tater which expand« and contracts nnder
changes in pressuee, o TOVETTIOT 1esponNive

to chianges i <peed of the torbine shaft for
causing the container to act, and a sepond
contanier aeted nupon by the first for OVitg
the controlling devie,

. In eorubimation, tivbine, 2 valve con-
trotling the admission of motive fuid there-
to, a motar for actuating the viive, a eon-
trolbmg device for the notor, a Hoid con-
taimer which exnands

o - o i lesae we e
i'.-ilfc-ﬂi;:{f:? {1i prove=iniye, SOVe oy oy P agad ey g
o fhe o Yoy Uiy

1
T speed S EET R I IT RS
osecond fhind container

IEl{‘!“LHﬁELEEiHii*E;; dit
. 1 L - - Y m g
E‘H'[t*ﬁj BENIEEE F_,,.n,-

r+ ) 4
SRRV I ST TR A RT RN

AVl coutfeacts goder |

with respect to the casing, and a fluid trans- !

molor for moving the |

- ates the controlling device, and a

located at a point remote from the con. | flurd  thereto,
troller, a fluid transmission means for com-

-municating the movements of the

length of

thn e E!H'as’lr;‘-_ﬁjgh #othgd eols
Lthe controlling devive, and

::'a_. 'fr..ﬂffﬂ%"--ti{} dovice conneoded Lo il cantrol-

Hioving with the

UL oovioe
controtiime deyviee

HOTOr Jo1 vestoringe thy
Lo 1S norwial position,

Foy 4y Ej;ii?L

|

- governor mounted on the turbine
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8. In combination, a turbine, a valve con-
trolling the admission of motive fiuid there-

1o, a motor for actuating the valve, a con-

trolhng device for the motor, a fluid con-
tainer which expands and contracts with
changes in external pressure applied there-

| to, a second fluid container remote from the
 first which expands and contracts with

changes in internal fluid pressure and actuy-
a4 & governor
responsive to changes in speed of the tur-

' bine shaft which varies the pressure on the

first mentioned container.

. In combination, a turbine, valve mech-
anism controlling the admission of motive
a motor for actuating said

' mechanism, a controiling device for the mo-

tor, a fluid container whose capacity can be
varied, o second fluid container remote from
the first whose capacity can also be varied
and which acts on the controlling device, a
conduit connecting the containers so that o
change in cupacity of one results in a change
In capacity of the other, and a governor

- driven by the turbine shaft which acts on

one of the containers in a manner to vary its

- capacity as the load changes.

10. In combination, a turbine, a valve for
admitting motive fluid thereto, a motor for

the motor, a fluid container one part of which
1s capable of movement in the direction of the
the container, a second fluid con-
part of which is also capable of
inovement 1 the direction of the length of
the container, the awmount of movement of
one of said parts being greater than that of
the other, a conduit conveying fluid from
one container to the other, a connection be-
tween one of said parts and the controlling
device, and a governor
tions in the length. of a
the load changes.

L1. The combination of a turbine, a valve
mechanism controiling the admission of mo-
tive fluid to the turbine, a motor for setu-
ating the valve mechanism, a controlling de-
vice for the motor, a container having an
einsfie wall and corifaining liquid, w second
container cornnunicating with and situated
at a pomt reinote from the hirst, one wall of
whicl is also elnstic and is connected to the
controlling device, and a governor respon-
sive fo Ioad changes which acte on one of
said eonfainers i s manner to INcrease or
decrease its cublenl confents,

B2 dn eambination, a turbine and its cas.
ing, a valve mcchanisin for controlling the
admission of motive fluid thereto and St p-
poried by the tarbine casing near its pe-
riphery, a controller for the motor, a speed

tailner one

flurtd container as

situated at a point remote from
mechanism, a lever actuated by the LOV-

for causing varia- !

shaft and
the valve,
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054,846 ' S

ernor, and a fluid transmission means for

communicatinge the movements of the lever

to the controlier.
13. In a governing mechanism, the combi-

5 pation of a valve, a motor for actuating it,

a controller for the motor,a governor, means
acting through a body of flmid for transmit-
ting the motion of the governor to the con-

' troller, and a meuns for counterbalancing
the weight of the fluid. 10
. In witness whereof, 1 have hereunto set
' my hand this 27th day of September, 1907.
| ~ MILLARD M. PEARSON.
Witnesses:

Bensamin B. Huwr,

Heren ORFORD.
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