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To all whom it may concern:

-reduced * scale - with certain of the parts

-rows of whieel buckets. "Steam or other elas-

UNITED STATES PATENT OFFICE.

RICHARD H. RICE, OF LYNN, MASSACHUSETTS, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK.

GOVERNING MECHANISM FOR TURBINES,

957,902.

Be it known that I, Ricuarp H. Rick, a.
citizen of the United States, residing at.
Lynn, county of Essex, State of Massichu- |
setts, have invented certain new and useful .
Improvements in Governing Mechanism for
Turhbines, of which the following is a speci-
fication. : e :

The present invention relates to govern-
ing mechanism for steam turbines and more
especially te those wherein-a piston valve is

of the latter supplying steam to one, two or
more nozzles or nozzle sections.
" The object of the invention is to provide a
governing mechanism of improved construc-
tion which will efficiently regulate the ad-
mission of elastic fluid to a motor and at the
same time be free from objectionable inter-
nal friction. - -: . .
The scope of my invention will be fully set
forth in the specification and the claims ap-
pended thereto. - : ‘ -
In the -accompanying drawings which
illustrate one of the'embodiments of my in-
vention. Iigure 1 is-an end view of a tur-
bine; Fig. 2'is a plan view of the same on a

broken away: IMig. 3 is a side elevation of
the governing mechanisin; Fig. 4 is a section
through the piston valve that regulates the

other fluid dischavging devices; Fig. 5 is a
detail view of the speed governor; and Fig.
Gisa pcrsp(-cti\'e view showing a means for
vibrating the governing valve to overcome
static friction. L

1 represents the casing of the turbine hav-
ing an exhaust conduit and containing a
wheel -2, Fig. 2, having one, two or more

ti¢ fluid is admitted to the wheel by nozzles
or other discharging devices 3, of which
there may be as many as desived. These noz-
zles may be formed in the same or in differ-
ent structures. Motive fluid is supplied
thercto by means of: ports 4 that are under
the control of a valve or valves, as will ap-
pear moie fully hereinafter. The bucket
wheel is mounted upon a shaft 5; the latter
being provided on its outer end with a worm
6, Fig. 4, meshing with a worm wheel 7
mounted ‘on a transverse low speed "hollow
shaft 8. - ' ,

On the right hand end of the low speed

‘ Specification of Letters Patent.
’ Appl;éation filed December.14, 1906. Serial No. 347,761. ‘

Patented May

7,1910:
shaft is a governor, Fig. 1, comprising a
casing 9 having a cover 10 for shielding.the

‘internal mechanism. The construction of

the governor is best shown in Fig. 5, wherein
11 represents.a weight acting by centrifugal ‘60

force and inertia to move the throttle valve..’
The weight arm is pivoted at 12. and the.

outward movement of the weight is in 21[1)- ‘
On the

position to the extension spring 13,

. -

end of. the arm opposite the weight .is a 65

stud 14, Fig. 1, to which is pivoted a lever .
15 forming a };art of a toggle.  To this lever
is pivoted a link 16,-the opposite end of
which is -attached to a collar 17 rotating.
with the low speed or.governor shaft 8. The

70

outer end of the lever 15 is attached to a -

trunnion block 18 containing a cylindrical

opening through which the valve dctuating

rod 19 extends. The block is held in place-
by nuts screwed on the rod.. As the weight 75.

arm swings about its pivot 12 tlie lower or-
weighted end, Fig. 5, being heéavier than the

ather, will move oiitwardly and cause the =~
upper end to move inwardly toward the
axis of the governor shaft 8. This action 80

causes the outer end of the lever 15 to move
the rod 19 longitudinally to the right and
raise the valve and decrease the admission
of motive fluid to the turbine, as will ap-
pear more fully hereinafter.

tends to move the piston vaive to a position
to admit more steam. The mass of metal
in-the weight-arm is so- distributed that its

Jhis move- 85
i ment is opposed by the sFring 13 which -

moment of inertia exerts a steadying effect 90

acting to Frevent the rapid shifting of the
position -of the arm to the limit of its move-
ment as the speed changes, while at the
same time its angular inertia is more rapid

and powerful than the action of centrifugal 95

force at the moment of change in speed.
That is to say, upon a sudden change in-
speed: of the bucket wheel due to-a change
in load, the governor arm tends to rotate
at its former speed about its center.of grav-

100

ity subject to the constraint of theé pivot for -

a brief interval and the effect of the mass
distribution also prevents hunting or, exces-

sive fluctuation in speed and in the amount’ -

of motive fluid -admitted. Moreover a gov-
ernor constructed on this plan is much more -

105

powérful than one acting only by centrifu-

gal force.

¢Referring more particularly to F1g 4 the

dotistruction of the governing.valve and the

110



. ‘governor will be more fully described. - 20
represents the steam chest, which may be
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- - stem is.conpected to the pa.t 89 which is*
By

. 65

65

5 provided with a head 25, through which

_ton.. Between the sections of the valve are

~of thée stem ‘extends into.a guide 34 and.

“of the sleeve 24. Ii.is retained in place by

that the levers 40 and 42 are united by the

2 : © . - Bb7,802

mechanism for ~connecting it with the si)eed V

cast integral with the turbine casing or
bolted thereto as desired. It is provided
with a vertically disposed cylindrical open-
ing containing ports 21, 22-and 23. Located
within the cylindrical opening is a finished
sleeve 24 containing ports of definite shape
and 'size and registering. with those formed
in the casing. - By means of this construe-
tion the valve ports can be accurately formed
In a piece that is easy to make, and expen-
sive machining on the valve casing is un-
necessary. In the present construction three
sets of ports are provided in the sleeve which
are so spaced with respect to the valves:that.
they will be uncovered one after the other
and covered in a similar way. Each of the.
ports 21, 2 and 23 is connected to one, two
or more sections of a sectionalized nozzle,
or to one, two or more independent nozzles
or other devices, as best sults the require-.
ments. The underside of the valve chest is.

exXtends the stem 30, the latter having
grooves forméd therefn to reduce the leak-
age.  Mounted on the stem is a balanced
piston or* support 31 built up of ‘separate
Eqrts carrying the valves, which are united
Y a ]ﬁlurality of axially extending bolts 32.
ill thus be seen that each valve has its
own support-and the.supports in turn are
united in a manner to form a -balanced pis--

rings 33 forming the valve faces which-de-
termine - the amount of steam passing
through the ports in "the sleeve 24 to the
wheel buckets. As'shown, the ports 21 and
22 are fully open, and port 23 is about to
open. " Steam-has access.to both ends of the
piston and thus balances it. - The upper end

makes a good fit therewith.  The guide is
carried by a eylindrical member 35 that is
seated on a shoulder -formed on the inside

-2 ring-like nut 36 having a seat 37 ou.its
ugp,er surface for the emergency or shut-.
off valve 38. ' The opening sbave thie valve

open . to-the atmosphere. By reason of this
sconstruction -it will be seen that.the piston®
valve 1tself -is balanced and also. the stem
by rason of the fact that-both ends are, ex-
posed to atmospheric pressure. -~ -
Motion from the governor is imparted to
the regulating valve or valves by means of
the.horizontal reciprocating rod 19:which is-
pivotally connected to the upright lever 40.
This lever is carried by the rock-shaft 41
also carrying- the ‘horizontal lever 42, the
latter being connected to the valve stem by
a pin-and-slot connection. It will be noted

shaft 41 to form a bell-crank. . As the speed
of the turbine varies, the rod 19 will be
moved to and fro and the position. of the
regulating valve changed to regulate the ad-
mission of motive flurd.: :

In any governing mechanism having a

70

valye which at timed is stationary and at .

distances the valve is liable to stick more or
less due to the static friction of the parts as -
well as-from other causes and its motion is

sometimes resisted by the fluid flowing rap-

idly through the ports. I obviate this ob-
jection By providing & means that keeps-the
valve or valves in constant vibration, -the

-length of each of said vibrations in the

present embodiment being very short. - This
feature of my invention 1s carried out in the
following manner: the: rock-shaft 41 form-
ing a part of the mechanical connection-be-

“tween the governor and valve-or valves,.in-
-stead of being mounted in a fixed bearing

is mounted in one that.is constantly vi-

‘brated and in this' manner. vibration is im::

parted ‘to ‘the valve or valves. The con-
struction is_best shown in Fig. 6.wherein -
40°and 42 répresent the levers connected by

-thé rock-shatt.41, the:latter being mounted

it a bearing 43 which is. pivotally supported

by the stud 44. .:In order: to vibrate the
“bearing..an eccentric 45 is mounted on: the-

left-hand end ‘of the .f;‘ov’émor;op low-speed
shaft 8, the Jatter ma

6. .Surrounding the eccentric is"a strap 46

-other times changes its position by short .

>}

81

85

90

95

the Jat uking.a certain number -
of revoliitions per unit of time, Figs. 4 and .-

100

secured -to a rod 47.  On the end of the rod = -

is o pin 48 entering a.boss on the bearing.
1t will be observed that the axis of the rock-
shaft and. that of the bearing support are.
at right angles to each other, and tﬁ(s)o that
the rock-shaft is free to move as the load
changes while the bearing'43 is. constantly
vibrated . by thé rotation of the eccentric.

with its valves in different positions for
different loads, and the eccentric will vi-
brate the valves in- whatever position they
occupy. To state the matter in : other

105

'The governor will therefore set the piston:

110

words, the eccentric. imparts vibratery mo-. -

tion to the piston and other parts and-the
_governor changes the ‘region in which. this. -

action takes place.; Thelength of the vibra-.

tions may ‘be grgat or sinall as.desired..to

115

meet the governing conditions;. the eccen- ..

tric being constructed to give the desired

‘throw. Obviously the connections”between

the levers, rods, etc., must be of a suitable
naturs to permit of this vibratory motion.

In the present.embodiment of the invention -

provision is made for this by leaving 4 suit+
able space between the goverhor rod 19 and

.the bore of the tubular low-speed shaft and

by pivotally uniting: the right-hand end of .
saidp rod, Fig. 1, with the governor, . = ..
The mechanism employed-to. prevent 'the‘

120
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" valve 38, (Fig. 4
.seat 37 under certain conditions and pre-
- vent the entrance of steam from the supply
“pipe 51. The front of the valve e¢hest oppo-
site “the valve is made removable for the.
"purpose of -inspection and repair and also

10

957,802

turbine from racing will now be described :
Mounted on the spindle 50 is-an emergency
§) arranged to engage the

to give access to- the. removable strainer 52
for the steam. ! Situated above the valve

- and “keyed. to a spindle 53 is a latch for

" holding the valve open. .It comprises a

15

20

shoulder 54 arranged to engage the end of

-the valve .and-a portion 55 which has the

double. function of’ assisting to close the
valve and reset the latch. When the por-
tion 54 of the latch is withdrawn the same
motion causes the portion 55 to strike the
top of the valve and start it downward. On
the other hand, when the. valve is opened by

" manually rocking -the valve spindle 50, the

top of the valve will engage the portion 55

. of ‘the latch and cause the .portion 54 to

25

30

"move under and receive the outer end of the

valve when lowered.

* Referring now to Figs. 1 and 3, the con--

struetion of the emergency valve operating
mechanism will be described.- The spindle
53 carrying the latch extends:through the

valve chest, and fixed to the end thereof is a-

lever 56 having a pin-and-slot connection
56" with the adjustable link 57. The con-

. nection 56° is such as to cause a hammer

35

40

45
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blow for insuring the release of the latch
and -also for closing the valve. The lower
end of the link is connected to the lever 58
securely mounted on the rock-shaft 59. On
the front end of the shaft is a dog 60 ar-
ranged to engage the trigger 61 and hold
the lever 58 against the tension of the spring
62. ‘When the trigger is released the spring
exerts a sudden downward pull on the link
57, and by reason of the pin and slot con-
nection 56" imparts'a blow to. the end of the
lever. 56, thereby releasing the valve 38
(Fig. 4),-as described. The same action
also imparts a blow to the valve. The trig-

ger is pivotally mounted on a projection

formed on the cylindrical inclosure around
the emergency governor 63, the latter com-
prising a clock-spring 64, the free end of

~ which is arranged to reach ‘out and strike

55

60

the trigger when the speed exceeds a certain
predetermined amount. ) -

For resetting the emergency valve after
stean. is cut off from the conduit 51, the
valve spindle is provided with a handle 65.
When the valve is shut this handle ‘stands
to the left of the position shown, and it is
then swung fo the right yntil the.part. 55
and spindle 53.raise the end of the lever 56
and with it the link 57 against the action
of the spring -62. When raised sufficiently
high the trigger 61 engages the dog 60 after
which-the handle 65 is moved back to the

" valve, a pivot fur the lever, and a device for

a

again ready for operation.

Tt will be seen that~the piston has a plu-

rality of separate. valves mounted one above
the other to cut the fluid-discharging de-
vices into and out of service in predeter-
mined order.” From this it follows that the
eccentric and connected mechanism will
positively vibrate not one but all of the
valves. It so happens in the present em-
bodiment of the invention: that thé valves
are all ' mounted on a comman support, but
in so far as the idea of vibrating them is
concerned, they could have independent
supports, and unless the claims specify a

single support they are not to be construed L

as so limited. : :

I have shown my invention in connection
with admission valves, but it is to be under-
stood that it can be used in connection with
stage valves used to control the passage of
steam or other elastic fluid from-one stage
to amother of a multi-stage turbine. .
- Inm accordance with the provisions of the"
patent statutes; I have described the prin-
ciple of operation of my invention, together.
with the apparatus which I now consider
to represent the best embodiment thereof;

-

but I desire to have it understood that the

apparatus shown is onl
that the invention can
other means; o ) .
What I claim as new and desire to secure
by Letters Patent of the United States, is,—
1. In a governing mechanism, the combi-
nation of a valve, 2 governor for controllihg

lustrative, and

[}

> carried out by

[}

position shown in Fig. 1 and the turbine is L

70

the valve, a lever, means connecting the lever .

to the governor and to the valve for trans-:
mitting motion from said governor to said

“oscillating the pivot about an axis at an
angle to the axis of said pivot to thereby
vibrate the valve and overcome its static
friction. . . i
2. In a governing mechanism, the combi-
nation of a- valve, a governor, a mechanical
connection between the governor and the :
valve for - transmitting movements of the
former to the latter, said connection includ-

. .

+

’
1

100

Ing a pivoted member, and a means acting to 115

constantly vibrate the pivot of said mem-
ber about an axis at an angle to the axis of

said pivot independently of the positions as-" , °

sumed by the governor for moving the valve.

. 8. In a governing mechahism, the combi- 120
nation of a valve, a speed guvernor for ac-

tuating the valve, a connecfion between: the °
governor and the valve including a lever, a

fulerum- for the lever, and means for con- *

stantly vibrating the fulerum about an axis 125,

at right angles to the axis of said fulerum:

4. In

tuating the valve, 4 connection between ‘the

governor and valve including a shaft hay- 130

T

Y

"

a governing mechanism, the combi- .
nation of a valve, a speed governor for ac-

L

L

tg -
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- vibrating the sha

10

ing levers mounted thereon and connected
to the valve and governor, and a means for
about an axis at an angle
to the axis of said shaft, ;

5. In.a governing mechanism, the combi-
nation of 2 valve, a governor, a connection
between the governor and valve for moving
the latter, including a rock-shaft, a movable’
sunvort for the shaft having its axis at an
angle to that.of the shaft, and a means for

*.moving the support.about its axis. . -

15

20

25

30
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40

45

. a mechanica

a pivotal. mountin

6. In a governing mechinism, the combi-

-nation of a valve, a governor, a rock-shaft; |-

levers. mounted ‘on- the shaft,. one.of which
is connected to-the governor and the other.
to the valve, a bearing for the shaft, a pivot
on’ which the bearing is movable, and 2

-means for vibrating the bearing on its pivot.

7. In a governing mechanism, the combi-’
nation of a plurality of valves, a governor,
F connection between the gover-
nor and the valves which includes a pivoted
member for adjusting the valves to meet the
load requirements, and a constantly runnin
eccentric for vibrating the pivot of sai
member about an axis at an angle to the axis
of said pivot. L : :
8. In a governing mechanism, the combi-
nation of a valve,-a -governor, a shaft, a.
lever mounted on the shaft, a connection be-

- tween the governot and the lever, a connec-. X
. wvtion between the lever-and the valve, s bear--

- g.-for the bearing, and’;
means for constant); ‘vibrating ‘the bearing
about its'pivot.. " s :

In 2 gbverning 'Ihé'chari.is'm; the combi-

ing in which the shaft is rotatably mounted,

nation of a plirality of valves arranged té
‘regulate the passage of motive fluid,.a low-

speed shaft, a governor driven thereby for
actuating the valves, means connecting the
governor and. the-valves which includes a
rock-shaft and a.pivoted bearing for said

shaft, and an eccentric also driven by the |
low-speed shaft for vibrating the said bear-

ing about its pivot to thereby vibrate the

rock-shaft and valves.

10. In a governing mechanism, the combi- -
nation of a plurality of valves arranged to
regulate the passage of motive fluid, & sup-, 50
port common to the valves, a low-speed ..
shaft, a governor driven thereby, a mechan-

-ical connection between the governor and -

the support, for actuating the valves, said
connectlon including a lever and & fulerum 55
for said lever, and a device which constantly
vibrates said fulecrum shout an axis at an
angle to the axis of said fulcrum. to thereby
vibrate said connection and the valves.-

11. In a governing mechanism, the combi- €0
nation of a valve, a hollow shaft, a bearing
for the shaft, means for rotating the shaft,
a-governor mounted on one ¢nd of the shaft,
a second shaft arranged adjacent. the oppo-
site end of the first shaft With its axis at 65
right angles to the axis of said first shaft, a
lever mounted on the second shaft and con-
nected to the valve, a rod passing through
the hollow shaft and having its ends pivot-
ally connected to the lever and the. governor, 70
& bearing for the second shaft, a pivotal -
mounting for said bearing having its axis ‘
at right angles to the axis of the second
shaft,’and an eccentric mounted on the end ..
of the hollow shaft adjacent said second 75
shaft and connected. to the bearing for os- ...
cillating it about its pivot. S

12. In a governing mechanism the combi-
nation of a steam chest, a balanced piston

‘valve therein, a rod for the valve one end of 8f0:

which projects-outwardly through the wall .=

. of the chest, a:guide for the other end of the. .
‘rod, located within the’ chest, mesns for. .

equalizing the pressure on opposite ends of
the rod, a governor, and a ¢onnection be- 85
tween the governor and the projecting end
of the rod. S o ,
In witness whereof, I have hereunto set
my hand - this eleventh- day of December, .

1908. \ o )
-RICHARD H. RICE.
Witnesses: _
JorN A. McMaxwus, Jr.,
Hexry O. WESTENDARP.



