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To all whom it may concerns B .

" Be it known that I, Wiiniax L. R. EmuEr, a citi-

zen of the United States, residing at ‘Schenectady,

county of Schenectady, State of New, York, have in-
5 vented certain new and useful Improvements in Gov-

erning Mechanism for' Turbines, of which the follow-

ing is a specification. ‘ -

" The present invention has for its object to provide

a. governing mechanism for turbines which is simple

10. in construction, requires a minimum amount of space,

. is powerful and quick in operation, and is not subject

to overtravel, : :

For a consideration of what I believe to be hov’elI

and my invention, attention is called to the descrip-
tion and claims appended thereto and to the annexed
drawings. . PR
In the accompanying drawings which illustrate one
embodiment of my invention, Figure 1 is & view in
side elevation of part of a vertical shaft turbine and
20 the generator driven thereby; Fig. 2 is a cross-section
through one of the nozzle valves and means for actu-
ating it: Fig. 3 js a detail view showing the position
of the cams with respect to the nozzle-operating levers;

15

Fig. 4 is a plan view of the valve chest and valve-

25 actuating means; Fig. 5 is'a detail view, partially in
section, of the hydraulic or other fluid pressure motor
for actuating the cam shalt; Fig. 6 is a plan view of
the motor showing the position of its controlling valve
-and the actuating means therefor; Fig. 7 is a view in

30 quarter section of the c¢ross-head of the motor; Fig. 8
v o view in front elevation of the valve chest and
valve-actuating means; Fig. 9 is a diagrammatic view
showing the position of the parts when the speed of
the turbine shaft is normal for a given load; Fig. 10

35 shows the position of the parts when the speed of the
turbine is ahnormal; and a nozzle valve is in the -act
of closing: Fig. 11 shows the ‘pusition of the parts
when one of the nozzle valves has just closed; Fig. 12
(Sheet 2) is a detail view of the struts for transmitting

40- motion from one of the levers to a valve; Fig, 13.is a
detail view showing an arrangement whereby two or
more cam shafts may be operated to control separate
sets of valves, and Fig. 14 is a detail view showing
an aceumulator for supplying fluid for actuating the

45 valves in event of failure of the main source.

Referring to Fig, 1, 1 represents the casing of the
turbine, and located above it and 'supporting the gen-
erator 2 is o stool 3. The upper end of the generator
is closed in by .a hesd 4 which is provided with a

50 dome 5 that surrounds the shaft governor and sup-
ports the lever for transmitting motion from the speed-
responsive device to the controlling valve or regulator
of u hydraulic or other motor. Situated at a conven-
ient point on the turbine casing is a valve chest 6;.in

to prevent over-travel

the present illustration only one of these chests is
shown, but the number can be duplicated ad libitum.
Each of the nozzle valves is directly. connected to or
actuated by a lever and the levers are operated suc-
céssively'by means of cams, as will appear more fully.
hereinafter. The cams are carried by a rock-shaft 7
that is supported in suitable beatings on the steam

erank .is connected to the movable element of the
motor 9 by means of the adjustable connecting rod 10.
A hydraulic motor is illustrated as‘one embodiment of

-the in‘_v'entiorr, and the outer end of the piston rod is
- provided with a cross-head 11 that is connected to the

55.

60

_chest-and on the end of the shaft is a crank 8. This -

upper end of the connecting rod 10. This cross-head

is artanged to slide up and down in a frame 12 carried
‘by the lower end of the motor 9, the latter being at-

tached by a-bracket to the head 4 of the generator. - -

. The.lever 13 is connected to the shaft governor at one

end while the outer end is moved up and down as the ' .

speed of the turbine changes. . This'in turn moves the
controlling valve or regulator of the hydraulic or other -
motor 9, a suitable follow-up device being provided

after appear. - -
It is important that the valve mechanism shall oc-
cupy a minimum amount of space, and also that every )
part shall he so eonstructed that it isa duplicate of every
other similar part{and also-that. it shall be readily ac-’
cessible.. It is also important to so arrange the passages
within the valve chest leading from the valve.seats to
the bowls of the nozzles, that they shall be of minimum
length, and be frée from sharp bends or turns.  This js
important for two reasons; first, it prevents undue re-
sistance to the passage of steam or other elastic fluid,
and also it simplifies the making of the castings.
Referring more particularly to Figs. 2'to 4 inclusive,
6 represents the valve casing which is provided with
an inlet 14 and a longitudinally extending chamber 15
which supplies fluid to the individual passages 16, each’
of which is connected to one or more sections of a sec-
tionalized nozzle 17 for converting the pressure of the
motive fluid into velocity. Tt is preferable to have the
nozzle orifices closely associated in order that the jet
issuing therefrom may be in the fortn.of a solid column,
but my invention is not limited-in all respects to this
construction since under certain conditions the nozzles
or nozzle sections can be separated by a space more or
less great. The fluid issting from the nozzles strikes
the huckets located adjacent thereto which fractionally
abstract the energy therefrom. Formed on the upper
side of the valve chest are two or more lugs 18 which
support the transverscly extending plate 19, the latter
being provided with twoor more bearings 20 for the

of the motor, as will herein- E
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cam projections 22 ds there are valves to be operated. .
These cam projections are so constracted that a rela-
tively small movement of the cam about its axis causes
the nozzle valve to e fully opened or fully closed.  As
shown, the working face of the cany iz su bstantially tan-
gential to its hub. The cam and shaft may be integral
or separate as desired. Mounted on top of the valve
chest and seated in suitahle eylindrical openings there-
in ave as many frames 23 as thore are valves. Obvi-
ously the mumber of valves and frames can readily be
increased or decreased to suit the requirements of the
particular machine. Each of the frames is provided
with two flanges 24 extending at right angles to the axis |
of the valve spindles for securing it to the valve chdst.
On referring to Tig. 4, it will be seen that these flanges
areset on adiagonal so' that the flange on one frame over-
laps & flange on the other frame. By means of this ar-
rangement I am able to place a maximum number of
valves and frames in 2 minimum space. The upper
end of cach of the frames is provided with a’head 25
which forms a support for the upright rods 26 that carry

the head 27. Extending to the right of eoch leg of the

35
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.struction and one that is not

valve frame is a bracket 28 and between the brackets
and pivotally supported thereby is a valve-actuating
lever 29. This lexer is forked at its right-hand end -
and is provided with a pivot 30. The1 eft-hand end of
the lever is provided with an anti-friction roller 31
that engages with and is actuated by the cam 22.
These levers comprise two side mem bérs which are con-
nected at the left-hand end by a horizontal wel or rib,
and on the right-hand side of the valve rod by a verfi-
cally extending rib. By reason of this construction g
very strong lever is provided of minimum size and

-weight., Between the horizontal web and the vertical

rib is an opening throiigh whicl the valve rod Dasses.
From the foregoing it will be seen that each of the -

valve frames comprises 2 bage portion connecting the-

two uprights and a head connecting the uprights af the

" upper end and two laterally éxtending brackets which

support the levers. “This furnishes a very rigid con-
liable to be distorted duc
toany cause. The head and.base poftion being formed
integrally, the alining of 'the-varigué parts is a simple
matter. The base portfon of cach frameisprovided with
shoulders arranged in step-like formation which serve
to center the frames and also to prevent the escape of
niotive ﬁuid( from the chest. . . o
Each nozzle valve 85 hak an open and a closed oper-

ating position and also an infinite 'number of intermeo-

'diate throttling positions, It is provided ‘with a seat

36 that is separate froin the valve. chest, Each seat ig

also ‘provided with a guide 37 formed integrally there-

with, suitable openings being provided for the adinis-
sion of steam or other fluid. "The valve sten1 38 is pro-.
vided with an enlarged Head to receive the valve 35,

the latter béing provided with.a slot-with overhanging

walls to permit of its being slipped over the head by a

motion transverse to the axis of the rod. . The rod ex-

tends through a suitable packing located in the Dbage

portion of the vaive frame, which packing is adjusted

by means of a glaiid nut 39. The gland nut is provided

with an upivardly extending screw-threaded portion to

teceive an adjusting nut. and inside of this upwardly-
extending portion is 2 second suitable packing., Owing-
to the inclined suriace of cach cam connecting the parts

I and 45 the piston therdof,
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of minimum and maximum diameters there will be a
throttling action on the part of the nozzle valves as the
anti-friction roller 31 rides up or down the inclined sur-
face or occupies a position thereon intermediate the
ends.  As shown, the relation of the parts is such that
one, two or more valves may be in throitling positions
for a given position of the cam shaft. From this it will
be seen that the valve rod has an upper and a lower
packing which effectively prevents the escape of steam
at this point. The upper end of the valve rod is pro-

vided with a cross-head 40, The latter may be of cy- -

lindrical or other suitable shape. This cross-head is
guided in its vertical movement by suitable guides
formed on or carried by the head 25 of the valve frame,
Sitnated between the cross-head and the adjustable
nut or abutment 41 is 2 compression spring 42 which ut
| all times tends to close the nozzle valve and hold it on
its seat. This spring should be located outside of ihe
steam space so that its temper will not be affected by
the hot steam in the chest. Tt is also advantageous to
locate it outside of the chost hecause space is not so

and adjusted. The nut 41 s provided with forks
which partially surround the uprights 26 and is thereby
.prevented frmnxtm'ning when the adjusting bolt 43 ix
rotated in one direction or the other,  In order to trans-
mit motion from the lever to- the eross-head 40 (wo
struts or compression members 32 aye provided which
are provided with cup-like seats 33 and 34, Fig: 12,
The struts are located on opposite sides of the valve rod
and'it is imrportant to make the seats 33 and 34 rela-
tively deep s6 as to prevent, the struts from jumping out
of place when the valves operate. '

the rock-shaft 21 is shown. It will be seen that when
so disposed that one is slightly behind the other, |
reason of this arrangement one nozzle
after the other and close in like order.

- Referring to Tig. 5, 9 represents the hydraulic motor
The piston is connectod by
. the piston-rod 46 with the eross-héad 11, the Jaifer

being mounted in suitable guides in the depending

frame 12. The upper end of the ¢ nnecting, rod 10

extending 'to the rock-shaft 7 is al.so pivotally con-

nected to the cross-head. Mounted on the side of the

hydraulic motor or at any other suitable point, i« a

projection 47 .which carries the pivot for the lever 48,

the Iatter being connected at jts free end to the cross-

head 11 and forming part of the follow-up device 1o

prevent overtravel of the parts'as will heréinafter ap-

peats The hydraulic motor is controlled by a lul-
anced piston valve 49, and fluid under pressure is ad-
mitted to the space between the pistons on the valve
stem. by the pipe 50; fluid is exhausted from the cyl-
inder by the pipe 51.° The fluid for the motor nay
be taken from any suitahle source, such as that which
supplies lubricant to the hearings,  The valve s ar-
ranged to control lwo" porty extending 1o opposile
ends of the cylinder.” Thi valve shoudd overlap (he
ports by only a very small amount s that the wini-
mum movement of the shali governor will cause the
opening o closing of the poris. The valve is actited
by a rod 52, hest shown in Figs. 9 40 11, This vod is
connected to the floating lever 53, and (e inner enid

AN
valve will open

valuable at this point and it is more easily inspected -

In Fig. 3 the arrangement of the several cams 22 on”

viewed from one end the active surfu(-_es of the cams are’

70

80

85

90

95

1o

105

1o

114



ot

10

" fluid to the cylinder.

35

859,286

of the latter is connected b v an ad}usta.ble connecting
rod 54 with the frec end of the governor operated lever
13 (IMigs. 1,9, 10 and 11). The rlvht hand ‘end of the
floating lever 53 is attached by an adjustable connect-
ing rod 55 to the lever 48 of the follow-up device. The
rod 52 for actuating the piston valve 49 is extended
beyond the floating lever and through the casing 56
as at 57 to form a guide for the floating lever and-at-
tached parts. The arrangement of the levers 48 and
53 and connecting rod 55 is such that the piston-valve

49 or other regulator for controllmv the motor will be
moved to the closed position after the motor piston
and also the cam shaft have been moved a certain
distance. In other words , this forms a deviee which

5 anticipates to a certain extent the movements of the

shaft governor and by so doing prevents surging of
the machine above and below normal speed, which
would take place if such a device were omitted, This
forms an important feature of the invention.

Referring to the diagrams, Figs. 9 to 11 inclusive,
the action of the hydraulic motor and follow-up d9V1ce

will readily be understood. 58 represents the main -
-shaft of the turbine upon which the bucket wheels

and moving part of the generator are mounted: when
the turbine is _employed for driving electric generators.
Mounted on thé shaft is a suitable fly-ball governor-59

which responds io changes in the speed of the turbine. -

This speed-responsive device actuates the lever 13 that
is mounted on the dome 5 of the generator :
ReferrlncY to Fig. 9, it will be seen that the plston

-45 of the motor is in the central position and the pis-

ton valve 49 is covering both of the ports admlttmg

tion it is locked pgainst ‘movement.and one or more
of the nozzle valves 35 are open.' ‘The parts will re-
main in the position shown until there is a change in

. load on the turbine which causes the speed to change.

40

45

In Fig. 10 it is assuméd that the speed of the turbine
has been increased, the amplitude of movement of the
various parts being somewhat exaggerated in order to
illustrate the operation. of the invention more clearly.
The movement of the weights on the shaft governor

"has caused the outer end of the lever 13 to be raised’

and the inner end of the floating lever 53 has also been
correspondingly raised, the pivot 60. acting as a fulcrum.

_ The rod 55 which supports the pivot 60 is connected

at its lower end to the lever 48, the latter being suit-

. ably. pivoted at its right-hand end. Since at the

‘50

55

instant the speed changed, the cross-head 11 was sta-
tionary and also the pivot for the lever 48. it follows

that any upward movement of the rod 54 must be-
‘accompanied by the piston valve 49.-
movement of the piston valve admits fluid to the*up-’

This upward

per end ofthe cylinder and depresses the piston 45.

Depressing the piston 45 moves the cam shaft 7 ina-

clock-wise direction, and one or more of tht nozzle
valves 35 will close when the.anti-friction roller 31
rolls down the inclined portion of the face of the éam.
As ‘soon as the plston starts into motion, the cross-

.head 11 also moves and with it the l6ft hand end of the

lever 48 of the follow-up device. This movement
of the lever causes the rod 55.t0 lower the position of

. the pivot 60, which in turn causes the floating lever

53 to depress the piston valve 49 and close the (yl-

With the piston in this posi-

inder against the admission of motive fluid and also
lock the piston against movement. This action com-
monly tzi,kgs place before the change in steam admission
affects the speed of the shaft, or at.least before there
is any substantial change in speed.

49 in. the act of closing: The operation of the hy-
draulic motor is the same for each nozzie valve both
in opening and closing. When the nozzle valves are
to be opened the pilot valve moves in one direction to
start the motor, and when they: are to, be closed it
moves in the opposite diréction to start the motor in
the opposite diréction.
connecting rod 55 form a follow-up or anti-hunting

device which is effective for each position of the,

parts both in openmg and closing.’

In Fig. 14 is shown an accumulator 65 Contammg
liquid frem a'supply pump or other source and. air or
other gas under an initial. préssure.

mot(_)rs for actuating the cam-carrying shafts, and also
as a means for supplying fluid for a limited. time in
event of the pump or other source breaking down.

‘Fluid for operating the miotors is supplied by the pipe
.66 containing a check-valve 67- to prevent return.

This pipe feeds the secendary pipes 67 and..68 cons

‘necting with the inlets 50.0f the motor cyhnders, one
| on each ‘side of the turbine..

connected with the supply pipe so that fluid may
freely enter and leave it depending upen the relation
existing between the source and the initial air ‘pres-
sure.. A pipe is eonnected to the tank for supply-
ing :the necessary 'air pressure, The accumulator
should be of sufficient capacity to operate the valves

for'a limited time after the source of supply fails. -

"Thus far. the mventlon has been illustrated as ap-
plied only to the ﬁrst—stage nozzle valves of a multi-
stage turbine, but I may use the same -mechanism for
controlling the admissien of steam to'the stages of lower
pressure, or the ‘passage.of steam from one stage to an-
other, in which case the valve mechanism will be a du-
phca.te of that shown except that the valves them-
selves will be somewhat larger to accommgdate the
increased - volume - of motive fluid. I may actuate
the stage valves by the same motor which actuates
the admission valves; or a separate motor may be pro-

8:

The levers 48 and 53 and}

" The object of this -
“{ accumulator is two-fold,—it acts as a cushioning de-
.vice between the supply pump or other source and the

The tank is directly

65

In Fig. 11 the
"nozzle valve is shown as closed and the pilot valve
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vided for the purpose which is under the control of the

same speed-responsive device which controls the ad-

mission valves or under the control of a different one.
Where the admission. or stage valves are divided into
groups the rock-shafts 7 of the groups may becon-
nected by a suitable mechanism so that one motor
may be employed for actuatmg the sets;

115

In Fig. 13 is.shown an arrangement suitable for op- -

eratmg two cams and the rock-shafts. from 2 single
motor. Mounted on the ‘end of each rock-shaft 7 is a
lever 61 and the levers are connected by an adjustable
connegting rod 62 which extends from one side of the
turbine to the other. When stage valves are em-
ployed and they are under the control of the shaft gov-
ernor, the arrangement shown in Fig. 13’ may be em-
ployed except ‘that the cams, instead of being placed
side by-side, w 111 be located one above the other and

120
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the ‘connecting 1od 62 WIH extend at right angles to
that shown.

I have shown my mventlon as apphod to a vertical
machine of the Curtis type, but it may be used with
machines of other types elther occupymg a vertical
or horizontal position.

In the present embodiment of the mvermon mo-
tive fluid flows through the turbine in.an axial du'e(‘-
tion, but the invention is applicable to machines in
which the flow is in « radial or other direction. -

One important feature of the invention resides in
the fact that by removing the two bolts passing throv.gh

the flanges in each-valve frame, the latter, together

with. the nozzle valve actuating lever, closing spring,
etc., can be removed as a unit, and this without chang-
ing the tension on the spring. In this connection it

. is to be noted that the diameter of thé nozzle valvo is

20

‘ purtﬂ on ihv turbme
"ip.llngﬂ can be correspondingly adjusted.

less than the diameter of the opening in the va
chest receiving the valye frame. Making the frames.
valves, actualing levers, etc., duplicates greatly simn-

plifies the valve mechanism and permits of assembling

‘the parts of each valve on a, work bench or other suit-
able stand and afterwards mounting the assembled
In.this way the tension of the
By block-

“ing up each of the levers the cams and their support-

30

3

5

40

4

5

6

[or]

5

0

0

" ing rock-shaft can be removed as a unit without taking

o_tf the wulye‘parts. The ghaff may be removed inde-
pendently of its supporting. plate or both may be re-
moved a8 a unit.

By disposing the levers between the O'mdes for the

valves and the valves themselves, I am enabled to re-
duce the vertlca] ‘height of the parts to a minimum

consmtent with the character of the apparatus and the.

work to be performed The cross-heads or guides, be-
ing located outside of the steam space, are iree from
troubles due to excessive heating and may be readily
lubricated. By locating the parts outside of the steam
‘space: their action can be observed and any defect
immediately corrected. The positions of the levers
serve to.indicdte the valves that are open, the valves
that are closed and the one that is doiug the regulat-
ing by opening and c]osmg a. comparatively frequent
intervals.

In accordance with the provisions of the patent stat-
utes, I have described. the principle of operation of
my invention, together with the apparatus which I
now consider to represent the best embodiment there-
of; but I desire to have it understood that the appara-
tus shown is only illustrative and that the invention
can be carried out by other means.

What T claim as new and desire to secure by Letters
Patent of the United States, is:

1. Ina govemmg mechanism for elastie- ﬂuld turbines,.

the combination of a plurality of valves controiling the ad-
mission of motive fluid to the turbine, levers for actuat-

. ing the valves, cams for moving ithe levers in a manner to

successively actuate the valves to-incrense or decreuse the
amount of fluid passing through the turbine, springs lo-
gated outside the motive fluid space for moving the valves
in i direction opposite to that of the levers, a motor re-
sponding to speed changes for moving the cams, nnd a fol-
low-up device which prevents the motor from over-travel-
ing.” .

2, In o governing mechanism for elastic-fluid turbines,
the combination of a plurality of valves coantrolling the ad-
mission of molive fluld to the turbine, packings for the

869,286

valve stems, guides for the stems.locafed outside of the
valve casing, levers for actuating the valves in predeter-
mined order, and a motor responding to speed changes of
the turbine for actuating the levers.

70

3. In a governing mechanism for elastic-fluld turbines, -

the combination of a plurality of valves controlling the ad-
mission of ‘motive fluid to the turbine, guides for the valve
stems locateéd outside of the valve easing, levers for actu-

ating the valves in predetermined order to increase or de- .

75-

crease the supply of motive fluid to the turbine, a motor ,

responding to speed changes of the turbine for actuating
the levers, and a follow- -up device for preventing the motor

“from over-traveling.

4. In a governing mechmnsm for elastic- ﬂuid turbines,
the combination of a plurality of valves controlling the ad-
mission of motive fluid to the turbine, guides for the valve
stems, levers for actuating the valves which are located
between them: and the guides, and a motor for_actuating
the levers which is responsive to speed vhanges of the tur-
bine.

5. In a governing mechamsm for elastlc-ﬂuid turbines,
the combination of a plurality of valves controlling the ad-
misston of motive fluid to the turbine, cross-heads for
suiding the -valve stems, springs which urge the cross-
heads and valves in one direction, levers for actuating the
valves in opposition to the springs, cams for actuating the

- levers, and 4 motor which rocks the cams as the speed of

the turbine changes:

6. In a governing mechauism for elastic-fluid . turbines,
the combination of a plurality of valves controlling the ad-
mission of motive fluid to the turbine, Cross- -heads i
guiding the valve stems. springs which urge the croxs-

_heads and valves In one direction. levers for actuating {"e
- valves in opposition to the springs, cams for actuating rae

as the*
motor,
of the

levers, a motor which moves the cams to and fro
speed of the turbine changes, a regulator for the
and. a follow-up device whieh prevents. overtravel
motor.’

7. In'a governing mechamqm for turbines, the combina-
tion of a valve-chest, a valve frame detnehamy mounted

-thereon comprising a base portion; a head, a connecting

piece between the base and head, and .a bracket, a valve
stem which extends through the frame, aud a levei for<ac-
tuating the valve stem wh‘xgh is pivotally supported by the
brackef. :

8. In a governing mechanism for turbines. the combina-

tion of a valve chest containing a plurality of valves,
frames through which the stems of the valves extend,
cross-heads engaging the frames for guiding the valve
stems, levers for actuating the valves which are located
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between the cross-heads and the valves, ¢ams foi aetuating '

the levers, and a motor for moving the cams to and fro.

9. In a governing meechanism for {urbines, the combina-
tion of a valve chest containing i plurality of valves,
frames i(hrough which the stems of the valves extend,
cross-lieads engaging the frames for guiding the valve
stems, springs acting on the cross-heads to move the valves
in one direction, levers for actuating the valves, cams for
moving the levers successively, & motor for moving .the

cams to and fro as the speed .of the turbine changes, and a

repulator for the motor responsive {o speed changes.

10. In & governing mechanism for turbines, the combi-’
nation of a valve chest - ontaining a plurality of valves,:
duplicate franies Tor the valve-actunting mechanism which
are closely assoclated, a valve-actunting lever pivoted to
ench frame, cams onsa shaft extending. at right angles to
the levers, the sald cams having n torand-fro movement,
and a motor responsive to speed changes for impariing
movement to the eams, the amount and direction of suid
movement hearing a definite relation to the changes in
load.

11. In a governing met'hamsm for turbines, the combi-
nation of a valve chest containing a plurality of valves,
duplieate frames for the valve-nctuating mechanism which
are clogely associated, a valve-actuating lever pivoted to
each frame, cams on a shutr exiending at right angles to
the levers, the,said cams hdving to-and-fre movements, a
suppoit for the cams that is secured to the valve chest,
and a motor responsive to speed clmnges for imparting
movement to the cams, the amoeuut and divection of said
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movement bearing a deﬁmte relation to the changes 111
load.

12, In a governing mechanism for turbines, the combi-
nation of a valve chest containing a plurality of valves,
means including levers for directly opening and closing

- the valves, cams which have a to-and-fro motion for actu-

ating the valves through the levers and causing some of
them to be nor mally opened and others normally closed,
a motor for moving the cams, a regulator for the motor
which responds to movements of a speed governor, and a
follow-up device which anticipates the changes in speed of
the turbine and prevents the motor from overtraveling.

13. In a governing mechanism for turbines, the combi-
nation of a valve chest containing a plurality of valves,
cross-heads for guiding the outer ends of the valve stems,
springs located outside of the chest for moving the valves
in one direction, levers also located outside of the chest for
moving the valves in thé opposite direction, a fluid-actu-
ated motor acting through- the sprinvs and levers to open
and close the valves, and a regulator for the motor sensi-
tive to speed variations of the turbine. e

14.-In a governing mechanism for turbines, the combi-
nation ef 4 valve chest containing a plurality of valves,
cross-heads for guiding the outer ends of the valve stems,
springs located outside of the chest for moving the valves
in -one direction, levers also located outside of the chest
for moving the valves in the opposite direction, cams for
operating the levers successively to increase or decrease
the supply of motive fluid to the turbine, a fluid-actuated
motor for rocking the cams as the demand for motive
fluid changes, a regulator for the motor vespomsive to
speed changes, and a follow-up device to prevent overtravel
of the motor,

15. In a governing mechanism for turbines, the combi-
nation of a plurality of valves located within a valve chest
which vary the admission of motive fluid to the turbine,
cross-heads for guiding the stems of the valves, levers for
actuating the valves, a fluid-actuated motor for moving
the levers, and a regulator responsive to speed variations
of the turbine for regulating the motor. .

16. In a governing mechanism for turbines, the combi-
nation of a plurality of valves located within a valve chest
which vary the admission of motive fluid to the turbine,
cross-heads secured to and guiding the valve stems, levers
for actuating the valves, means intermediate the cross-
heads and the levers for transmitting motion from one to
the other, and cams which have a rocking motion for
moving the valves and are themselves responsive to speed
variation.

17. In a governing mechanism for turbines, the combi-
nation of valves located within a valve chest which vary
the admission of motive fluid te the turbine, bifurcated
levers for actuating the valves, stems for the valves which
extend freely through the levers, means for transmitting
motion from the levers to the valves, a rocking cam for
actuating each of the levers, and a means responswe to
speed changes for moving the cams.

18. In a governing mechanism for turbines, the combi-

nation of valves located within a valve chest which vary
the admission of motive fluid to the turbine, a frame for
the actuating mechanism of each valve, a lever pivoted
to the frame for moving the valve, a spring tending to
oppose the action of the lever on the valve, an adjustable
abutment for the spring supported by the frame, and
speed-responsive means for operating the levers.

19. In a governing mechanism for turbines, the combi-
nation of valves located within a valve chest which vary
the admission of motive fluid to the turbine, levers for
actuating the valves, a cam having a to-and-fro movement
for operating each of the levers, a motor for moving the
cams as the load conditions on the turbine change, and a
follow-up device for preventing overtravel of the motpr
which includes a floating lever, and a member connecting

"the lever with the motor.

S

20. In a governing mechanism for turbines, the combi-
nation of valves located within a valve chest which vary
the admission of motive fluid to the turbine, levers for
directly actuating the valves, a single motor for actuating
the valves successively through the levers to increase or
decrease the supply of motive fluid delivered to the tur-
bine, a regulator for the motor which is connected to a

speed governor, a floating lever included in the connection .

between the governor and the regulator, and a connection
between the Hoating lever and the motor which moves the
regulator to its initial position after one or more valves
have heen opened or closed.

21. In a governing mechanism for turbines, the combi-
nation of valves arranged in sets foi governing the passage
of motive fluid through a turbine, levers foi . actuating
each. set of vulves, cams for moving the levers, a wotor
which is common to the cams, and a regulator for the
motor which is respousive to speed variations,

* 22, In a governing wechanism for turbines, the combi-
nation of valves arranged in sets tor governing the passage
of motive fluid through a turbine, levers for actuating each
set of wvalves, cams for moving the levers, a ‘connection
between the cams for transmitting motion from one to the
other, a motor common to the cams for nioving them,.a
regulator for the motor, and a means for preventing over-
travel of the motor.

23, In a governing mechanism, the cémbination of a
regulating valve, a fluid-actuated motor for opening and
closing it, a load-responsive device governing the motor,
a source of fluid supply for the motor, and an accumulator
in circuit between said source and the motor.

24. In a governing mechanism, the combination of a
plurality of wvalves, a fluid-actuated means for successively
operating the valves, 4 source of fluid supply, an accumu-
lator containing a body of compressed gas and included in
circuit between the source of supply and the actuating
means, a means for maintaining the accumulator. under
suitable pressure, and a speed-responsive device. controlling
the movementis of the valve-actuating means.

25. In a governing mechanism for turbines, the combl-
nation of a valve chiest having an inlet and containing a
chamber and a plurality of independent passages leading
from the chamber, nozzles supplied by the passages, valves
for controlling the flow of fluid from the chamber to the
passages, the stems of which extend through the chest,
lévers for actuating the valves pivotally supported at one
side of the valve stems, a cam for actuating each of the
levers mounted on the other side of the stems, a fluid
actuated motor respousive to load changes for turning
the cams, and a means for preventing the mot(n from
over-traveling.

. 26. In a governing mechanism for turbines, the combi-
nation of a valve chest, a plurality of valves therein, in-
dependent frames supporting the valve aétuating mechan-
ism, a pivoted lever for each valve supported by the
frames, a cam for actuating each lever, a shaft common
to the cams, the pivots for the levers being located on one
side of the valve stems and the cams on the other, and. a
support detachably secured to the chest and carrying the
cam shaft so that the shaft and cams can be assembled in
place or removed without disturbing the V.llves levers
and frames, and vice versa. .

27. In a governing mechanism, the combination of a
chest. a valve therein having a stem projecting through
a wall of the chest, a lever for actuating the valve, a cam
for moving the valve in one direction, a spring for moving
it in the other, and compression members located on oppé-
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site sides of the stem for transmitting motion between the .

lever and spring.
In witness w hereof, I have hereunto set my haud this
27th day of De *emhel 1903, .
WILLIAM L. R. EMMET.
Witnesses : :
BengaMIN B HouLy,
" HELEN QRFORD.



