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To all whom it may concern: |

Be it known that I, Cirarres H. Wors BY, a cilizen
of the United States. residing at Lynn, county of
Iissex, State of Massachusetts, have invented ceriain
new and useful Improvements in Governing Mech-
anism, of which the following isa gpecification.

The present invention relates to governing mech-

anism for turbines, and more particularly of the clastic

fluid type wherein a plurality of separalely or suc-

cessively actuated valves are employved to conirol
the admission of steam or other elastic fluid, through
the nozzles or other discharging devices. o
- 'The present invention has for its object to Improve

the construction of such governing mechanisms,

whereby they are rendered. mechanically simiple, of
tew parts and occupy only a restricted amount of
space. T | |

In the accompanying drawings which illustrate one
of the embodiments of my -mvention, Figure 1 is a
partial side elevation of & turbine of 1the Curiis type,
fitted with my improved governing mechanism; Fig.
218 an enlarged detail view of the means employed to
actuate the cam shaft; Ifig. 3 is a partial plan view
showing the cam shaft and parts affixed thereto: Tig.
4 1s a partial view in side clevation of the vibra Ing
lever with the actuating dogs carried theveby; Fie. 5 is
a sectional vigw {aken on line 5—35 of Ifig. 2, looking
in the dircction of the arrow; Fig. 6 is a detail view of
the cams employed 1o actuate the nozzle valves; Tig.
7 18 a detail view taken on line 7—7 of i 6 Tie. 8
1sa detail view showing an emergency or shut-off valve

~operated by the same mechanism which operates the

admission valves; and Fig. 9 iga detail view showing a
lever interposed between the cam and its nozzle valve.

1 represents the upper end of a Curtis turbine of the
vertical shaft type.  The illustration shows a part of
a multi-stage machine, but the invention is alsoap-
plicable 1o a single siage machine. Mounted within
the casing of the turbine is one or more wheels 2, each
having one or more rows of peripheral buckets 3.
Where two or more rows of wheel buckets are used, a
row ol intermediate buckets 4 is provided hetwoeen
each two rows of wheel buckets. Situated ahove the
huckets and in line therewith is 2 nozzle 5 which may
be ol the expanding or non-expanding type.  This
nozzle converts the pressure of the motive fluid into
a veloeily and delivers it to the wheel buckets. the
latter abstracting the energy therefrom by successive
operation.  Instead of using nozzles, fluid discharg-
Ing devices of any suittable charactérmay be provided.
The admission of fluid to these discharging devices is
controlled by separately actuated valves.: One valve
may be arranged to control one nozzle passage or a
number greater than one, as desired. |

Mounted on top of the turbine is a stool 5, which | Mounted on the vibrat

T

supports the electric generator 6, the latter being pro-

vided with a cover having a dome 7 inclosing the:

speed-responsive device 8. Pivotally supported by
the dome n..ml connected to the movable abutment of

“the shaft governor is a betl-crank lever 9. The lower

enid 'of the lever is connected to the governing mech-
anism by rods 10 and 11; rod 10 being connected to
the valve mechanism on the left-hand side of the ma-
chine and rod 11 to the mechanism (not shown) on
the right-hand side. | | |

FThe problem presented in governing mechanisms
of this character, stated in general terms, is to govern

‘the turbine by a plurality of separately actuated

valves, a part of which are normally open, a part nor-
mally closed, and at least one valve opening and clos-

ing frequently for regulating purposes. The actuat- .

ing mechanism for the valve is so arranged that the
valves can open and close one. after the other in re-
sponse to changes in position of the shaft OVCInor
caused by variations in load.

In carrying out the invention a lever is provided
that is constantly vibrated by the mechanism driven
by the shaft of the turbine. On the vibrating lever
are two pawls or dogs adapted 1o engage with a toothed
wheel, and by a vatchet effect mave o cam shaft in one

direetion or the other, depending upon which dog is in .

operation, the action of the dogs heing contvolled by
the shaft governor. Fach valve is provided with 1is

mdividual cam and the cams are all, mounted on the
same shaft, The working surfaces of the CAMS Are SO

arranged that the valves open one after the other and
close in like order. 3

The specific means for carrying out-the invention
in the present embodiment is as follows: 12 represents
the valve-chest containing a plurality of valves 13,
cach having a stem 14, the outer end of which is adapt-
ed to engage with a cam, that will be hercinafter de-
scribed. Mounted on the valve-chest is o frame 15 in
which is supported the cam-carrying shaft 16. Loosely
mounted on the shaft is a lever 17, Fig. 2, that is
constantly vibrated to and fro by the connecting rod

18. The inner end of the connecting rod is arranged

to recetve the erank-pin 19 carried on a disk driven
by the gear 20, the gear in turn meshing with a pinion
21 mounted on a shaft extended at right-angles to the
main shaft 22 of the tuwrbine. On the main turbine
shaft is a spiral gear 23 driving a pinion 24, the laiter
being mounted on the same shaft with the pinion 21,
The arrangement of the gearing 1s such that the num-
ber of strokes imparted (o ‘the vibrating lever 17 is
considerably less than the number of revolutions per
minute of the turbine. shaft. In practice about onc
hundred strokes per niinute will be found to be satis-
factory. | o
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acting dogs 25 and 26, the dog 25 being arranged tok"

close the valves one after the other, and dog 26 to open
them. These dogs are controlled by a shield-plate 27,

and the ehleld-plete is moved to and fro in accordance

with changes in speed of the turbine. Motion is im-
parted to the shield-plate and its supporting lever 34
by the governor-actuated rod 10, bell-crank lever 28,
rod 29, bell-crank lever 30 and rod 31.. The mechan-

‘ism on the other-side of the. turbine for actuating the_

shield-plate in the second set of valves is the same
except that the relation of the parts is reversed.

Referring to the second sheet of drawings, the de-
tail construction will be described.

idly mounted a toothed disk 32. Mounted on this

 disk and adjustable thereon by means of suitable
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screws and slots, is a toothed disk 33. The arrange-
ment of the teeth on the two disks is such that the

pitch distance between them is greater on the disk

33 than on the disk 32. The object of this arrange-

ment is to insure the return of the shield-plate 27 to

a position corresponding to that shown in Fig. 2 after
the disk 32 has been rotated step-by-step a certain

definite amount in either a clockwise or anti-clock--
In the present arrangement, when-

‘wise direction.
the disk 32 1s rotated in a cleckmee d1re(,t10n it tends
to open the valves one after the ether and when ro-

tated in an anti-clockwise direction, to clese them.

Two or more valves can be errenged to opera,te eunuL
taneously, if desired.

Loosely mounted on the sheft 16 in front ef the dleke'h
is a lever 34 which is free to move to.and fro as the
The ehleld-ple.te "

27 is pivotally secured to the lever 34, and’is also piv- |

rod 31 18 moved by the governor.

otally connected to the rod 31 in-the manner best
shown in Figs. 2 and 5. By setting the pivot 31#
uniting the rod 31 and the shield-plate below the pivot
31% uniting the shield-plate and lever 34, I provide

an arrangement whereby the ends of the shield-plate |
will be depressed by the governor just as soon as they
The object in-

pass off of the teeth on the disk 33. -obje
this is to permit the dogs 25 and 26 to drop freely into
operative pee1tmns at the proper times. As shown,

. the shield- plete 1s of sufficient length to extend from

45

- and engage with the teeth on the disk 32.

50

the center of one tooth of the disk 33 to the center. of

the second tooth beyond on the seme,'disk."‘ The dogs
26 and 26 being loosely mounted -on the vibrating
lever ‘17 have a tendency at all times to drop down

position shown they are prevented from. engaging

those teeth which are ;shielded or protected by the-
shiefd-plate 27, hence the lever 17 “can be vibrated

- to and fro mtheut ehangmg the pOSithIl of the disk

60 1

6o

or the valves. |

- Mounted on the ehaft 16, as shown 1n Figs. 3 and
6,_‘e,re cams 35, each provided with a cam slot 36 hav-
ing a portion concentric with the axis of the shaft and
a portion 37 that is non-concentric.’
letter portion of the cam is 80 arre.nged that the open-
ing of the valve will be relatively quick in order to
prevent cutting. The active portions of the different
cams are successively edvam ed as shown -at 38 and

39, Tig. 6, this figure being'so. made thatone cam after
-the other is seen through the slot of the'first cam.

16 represents the

longitudinally extending cam shaft upon which is rig- |- 16 is moved and with it a cam 35.

In the:

Preferably, the

. teeth, such as 40, for example.
again, either up or down, this same action is. repeated;

The 1Ctlon ef the mechanism.is as follows:™ Aeeuﬁi- | "I;he teeth on the disk 33 reetormg the elneld-plete to

863,822

ing that lever 17 is moving forward and back with @
predetermined - number of etrekee ‘per minute,—so

long as the parts occupy the peeltlen shown, no change |

in the number of valves in service will be made,

‘but if the load decreases, the rod: 31 will-be pulled to

the right, as indicated by the arrow, and with it the

‘shield-plate 27 and its support 34. On the next stroke

to the right of the vibrating lever 17 the end of the

dog 25 wﬂl fall in behind the tooth 40 which has been

uncovered by the shield-plate, and the next stroke
of the lever to the left will cause-the dog to move the

70

toothed disk 32 and the disk 33 mounted thereon anti---

clockwise. Simultaneously with this action, the shaft

The movement of
the cam will cause one of the cam faces at the critical
point ‘of the regulation to close one of the valves 13
through the stem -14. Assuming that the closing of
one valve is sufficient to satisfy the new load condi-
tions, the parts will assume a position. corresponding

to the one shown in Fig. 2; but if not, either the dog
25 or the dog 26 will engage one of the teeth on the

disk 32 and rotate the cam shait to. the right or the

left, as the case may be, and increase or decrease the

If

amount of motive fluid supplied to the buckets.

it were not for the shield-plate, the dogs 25 and 26

would either rock the disk and the supporting shaft
beck and forth for each stroke of the vibrating lever

or- elge one of the dogs would continually ratchet the |

toothed disk in one direction.. It will thus be scen

| that the shield-plate not. only determines which dog

shall become active, but also it insures the proper
movement of the shaft 16 and the actuating cams.-
A device of this character depends for its operation
on‘a change in speed of the turbine shaft. The change
in speed from no-load to full-load conditions is small,
but since there is a difference, and since it is necessary
for the suceessful operation of the mechanism, 1t fol-

each. chenge in speed. To compensate for this, the

“teeth ofi thé. disk 33 are spaced apart by an-amount

somewhat greater than the distance hetween the teeth
on the disk 32. Assuming that the teeth on the disk
32 are spa.ced 30 degrees apart and that the suceessive

- positions of the shield-plate are 2 degleee apart for

each predetermined.change in speed, then the teeth
on the disk 33 will be-30 degrees apart plus the amount
of said change, or 32 degrees . With the relation of

~parts illustrated, the movemen_t of the wbretmg lever

17 is' 60 degrees or 30 degreee each side of a vertical
plane. - A certain -change 1n epeed of the turbine
shaft causes. the governor to shift the shield-plate by
2 degrees. This permits one of the doge to move the
disk 32, and with it the disk 33, and since the ehleld-
plate has been mov ed 2 degrees by the governor, the

difference in pitch of the teeth of the two disks will

be sufficient to compensate for this change and resct
the shield-plate. In other words, the teeth on the
disk 33 are set behind those on the disk 32 by an
amount sufficient to cause them to move under the

ends of the shield-plate and locate 1t in a position.-
corresponding to that of Fig. 2, where the dogs 25 ana

80
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lows that the shield-plate assumes a new position for
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26 are held out of engegement with certain of the

If the speed changes
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- _1ts normal position.. I have stated that the teeth on

10

one' disk may be’ 30 degrees apart, and those on the
other 32 degrees, but I have used these amerely for
the purpose of itlustration, and the number of degrees
may be increased or decreaséd on.one disk or both.

It is desirable to shut down the turbine upon a pre- |

| determlned increase in speed, say, for example, 10 per
- cent.

In order to do this, I provide a shut-off valve
45 located in the steam pipe leading-to the valve-chest.
This valve may be operated by hand for normal con-

" ditions, and by a Welght 46 for emergency conditions.
The welght is normally suspended from the arm 47 by

hooks 48. . To the hooks 48 I:attach a rod 49 and the

opposlte end of thls rod is pro vided with a roller which
is located in a-'cam slot in one of the cams 35. The

location of the active part.of this cam is such that when

“the speed exceeds the predetermined maximum, the

20

29

30

" through two dogs and a disk, controls all of the regu-

F valve.
In the present amngement four admission valves and.

39

40

* that it may be used to operate valves. between stages of

45

“close the valve. |
weight at the start is sufficient.to collapse the toggles

_ into motlon

Doth admission-and stage valves.
in connection with turbines of other types than the one .

shait 16 will have been moved to a point to cause the
working. surfaces of the cam to pull the rod to the right

and withdraw the. hooks from under the weight, per-

mitting-the la,tter to fall and collapse the togele 50 and
The hammer-blow delivered by the

and overcome the Etatlc fnctmn and start the valve

weight and causmg the hooks to engage therewith.

The hand-wheel 51 isrotated in a direction to move it
downward . until the 'toggles are stra,lghtened after
~which the motion 18 reversed and the valve 1s opened

The apparatus is then in condition for service.

From the foregoing it will be seen that the valve_
‘mechanism as a whole is very simple in that only one-

vibrating or steamlever is necessary, which, acting

lating valves and also the emergency or shut-of

one shut-off valve arfe shown, but the number can be
increased or decreased, as desired.. It is also possible

to operate only a single valve with the construction
shown, and T aim to embrace such a use in the ¢laims.

I have described the invention in connection with

‘admission valves only, but it is to be understood that

the invention is susceptible of 2 wider ‘application in

multi—stage turbines, or it may be employed to operate

shown

I have shown eagh valve as being actuated by Q cam,’
‘but it is to be understood that 1 may use other devices

for this purpose.. It isalso to be understood that these
valves may be operated directly, as shown, or indi-

. rectly, through levers 41, Fig. 9, or Pqﬁwalent devices

.90

when I desire to multiply the power or motion, or
change the relatmn of the parts*

In accordance w1th the provisions of the patent stat-

“utes, I have described the principle of operation of my

~invention, -together with the app%mtus which I now

- ‘consider to represent the best embodiment thereof; but

60 N desu'e to have it understoad that the ﬁ,pparatus shown |

T only 111ustratwe and that. the mventmn can be car-
- '_r1ed out by other means. SRR

“What I- Clﬂ.llll as-new, and desrre to secure by Letters

:}fPa,tent of the Umted States 15 — .
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1 In a gwerning me.chaniam, the combination of valves

“The parts may be re-set by 11ft1ng the

It may also be used

1

s

- 8aid memlbyer,

a pledetelmmed number

controlling the passage of fluid, a cam for each valve, &
toothed disk for moving the cams which is common theretﬁ, '-
a constantly vibrating lever, means for trapsmitting mo-
tion from the vﬂnating lever to the toothed disk, and a

device responsive to load condltwnq for mnho]imﬂ' the

10

J{:tmn of said means.
. In‘a governing meLhaHmm the anbmatmn of & plu-

1ahty of valves controlling the passage of flnid. a cam for.

opening and ¢losing each of the valves, a toothed disk com-
mon to the cams and valves, a shaft common to the disk

and cams,.-a lever mounted on the shaft for rocking it, dogs

ca'ned h:s the lever which are annnﬁ'ed to move the disk
in one direction or the other in response to load changes,

a lever loosely mounted on the shatt. a shield-plate pivot- .

ally supported thereon, a speed-respoustve device, and a
connection between the speed-responsive device aud the
shield-plate.

3. In a govelmng mechanism, the comhmatmn of a

~a toothed disk for opemtmb the
cam, a vibrating member,
to engage the disk, a shield-plate moving in response to
load changes, and a second toothed disk which cobperates
with the shield-plate to control the dogs, the teeth on the
disks being of different pitch. -

4. In a4 governing mechanism, the combination of 4
valve for controlling the passage of fluid, a toothed disk

for opening and closing the valve, a member which is con-

stantly vibrating, <dogs carried by snid member and -ar-
ranwed to engage tlie' teeth on the disk, a pivoted shield-

plate responsive to chﬂnges in load for contlolllng the

action of the dogs on the toothed disk, a support therefor,

and means movable with the d1s_k fm re- -setting the prOtEﬂ |

plate after the valve is moved,

for opening and cloging the valve, a memlhei wluch 18 con-
stantly vibrating, oppositely wcting dogs earried by the
one being arranged to move the disk in one
direction step-by-step and the nther: to move it in ‘the

opposite direction step-by- -step,.a device responsive to speed -

changes for controiling the. action of both dogs, and a
toothed means that engages with the device and restores

both dogs to a nmormal position after the valve has been
| - 110

6, In a governing me’c:h;anis;m, the combination of a.
valve fol controlling the passage of fluid, a toothed disk
- for opening and closing. the valve, a v1b1at1ng member,

moved.

oppositely acting dogs carvied by said ‘member anﬁ ar-
ranged to engage the toothed disk, a shield-plate controi-
ling the action of the dogs which is adapted to be moved

of degrees for a predetermined

3

dogs carried thereon arranged

| In a governing mechanism, the mmbinatmn of a-
‘valve for controliing the passage of -fluid, a toothed disk

0

valve controlling the passage of fluid, a cam for openmg -
and closing the ,valv

85

.90

95

100

109

115

change in speed, and a means provided with teeth that |

restores the. shield-plate to its normal pomtmn after the

valve is moved, the teeth on said medns being sepprated by,
a greater angular distance than the teeth on the disk. Lo

“compensate for the movement of the shield- plate due to

a change in speed
7. In o govemlng mechanism, the comhlnatlon of - valves

.arranged to control the passage of fluid, a toothed -means”

for opening and-closing the valves successively, a vibrating

. member,: oppositely acting .dogs carrvied by the said nmem-
ber  and arranged to engage the teeth of the said member
- and move it step-by- step, & pivotally suppmted shield-plate

for controlling the action of the dogs, a shaft governor,
and a connection Dletween the shaft ‘governor and the
shield- plate ‘which rocks the shleld—plﬂtﬂ ahout its pivot.

120

125

130

8. In a n'ovelmug mechanism, the comblnahon of a pla-

‘rality of valves controlling the passage of motive fluid, an
“actuator for each of the valves, a shaft common. to the

actuatms, a toothed disk 'mounted rigidly on a shaft. for
nmving all of the actuators. a vibrating lever freely mov-

'13‘5 -

ing about the axis of the shaft, dogs carried- by the lever

~ which-are &uanged 10 engﬂwe the teeth on the disk and

move it in one direction or the other as the load chan“e

f a secqnd lever also movable about the axis of the shaft, a

shield-plate carried by the second lever for controlling the

meahs for re estoring the shield-plate.to its normual pncsitmn
"arter one or ypre of the valves have moverl.

140

~action of the dogs in response fo changes in speed, and &'~

145 -
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9. In a governing mechanism, the combination of a
valve controlling the passage of motive fluid, & specd re- "’
sponsive device, a vihrating member, means for connecting

the vibrating meiber to the valye under the control of the
speed responsive device, a shut-off valve, and a means for
releasing ‘the shut-off valve which ig actuated by the vi-
brating member. - . . |
10. In a governing mechanism, the combination of a plu-
rality of admission valves, a means for operating each of
the valves, a toothed disk common to said means, a8 vi-
brating member, dogs carried by the vibrating member
adapted to engage with and actuate the disk, a shut-off
valve, a device for actuating it, a means controlling said

device ‘which is actuated by the toothed disk, and a speed-

responsive device which is common to the admission and
the shut-off valves. |

11. In a governing mechanism, the combination of an
admission valve, a toothed disk for opening and closing the
valve, & member which has a constant to-and-fro motion
for moving the disk, a shield-plate for eontfollinﬂg the

second toothed disk which is smaller in diameter than the
first for restoring the shield-plate to a neutral position
after the valve has been moved in response to & change in
speed, | | = |

valve, a device which has g ‘constant to-and-fro movement,
dogs carried -thereby, a toothed means for opening and
closing the valve arranged to be actuated by the dogs, a
pivoted shield-plate controlling the dogs, a speed-respon-
sive device, and a connection between the speed-responsive
device and the shield-plate -that positively tilts the plate
on its pivot to permit the dogs to operate.

" 1n witness whereof, I have hereunto set my hand this
twenty third day of-January, 1506. | -

o .- (CHARLES H. WORSEY.

Witnesses: «

- JouuN A. MecMANUS, Jr.,
PHILIP I, HARRINGTON..

' ‘action of sald member on the disk, a speed—-responsive de-
vice for controlling the action of the shield-plate, and a

| 12, In a poverning mechanism, the combination of a
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