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UN ITED STATES PATENT OFFICE

RICHARD H RIOE OF SWAMPSCOTT MASSACHUSETTS ASSIGNOR TO GENERAL ELECTRIO

COMPANY A OORPORATION OF NEW YORK

| GOVERNING MEGHANISM FOR TURBINES |

'No. 858,540,

| S;pemﬁeetmn of Letters ]?a.tent
Appheetmn ﬁled Nevember 2, 1906. Benel He. 341 673.

o ,Pe.texifed July 2, 1907 -

- To all whom. it mey concern: |
Be it known that I, Ricaarp H. RIGE e mtlzen of

‘the United States, re51dmg at Swempscett county of

Essex, State of Massachusetts, have invented certem

new end useful Improvements in Governing Mechan-

ism for Turbmee, of which the follewmg IS 3 epeelﬁce-

-tlen
~ The preeent invention hee for its eb]eet to prewde.
an 1mproved governing mechanism for turbines whlch

is-simple and rugged in construction, efficient in oper-

the speed responsive device.

In the accompanying drewmge which ﬂluetrete cer-

tain of the embodiments of my invention, Figure 1 is
a side elevation of the valve gear; Fig. 2 is a plan view

‘of the same; Fig. 3 is a front elevation partially broken

away; I‘ig 4 18 4, vertleel section taken on line 4—4 of
‘Tig. 2; Fig. 5.is an axial section taken on line 5—5 of
Fig. 2; Tig. 6 is a diagrammatic view ehewmg the rela-

tion between the epeed governor and valve mechanism,

- and Fig. 7 isa plan view of an embodiment of the inven-
- tion as'applied te 2 turbme hevmg 2 plurehty of regu—
- lating valves. | | -

25
- bine casing 2 as shown in Flg 6. - The turbine may be

1 represents the casing fer the velve eetuetmg meeh- |

anism which is bolted or etherwme eecured to the tur-

- of any approved type, the one shown being an impact
~ turbine, but the invention is mnot limited thereto.

" Mounted on the main shaft of the turbine is a’ epeed |
responsive device .3, Fig. 6, for causing the opening

30

35

40,

45

' of the shaft govemer

and closing of the valve or valves as will appear herein-
after. The shaft for actually perfermmg the work of

~opening and closing the valves is driven by the belt 4
or equlvelent means from the turbme or eeperete eeurce-

of ‘power.

- Referring now to Flge 3 to 6 mcluewe, d repreeente._-'
the vertically-disposed shaft driven by the'belt 4, pre-
- viously referred to, and carrying a worm 6 at its lower-
‘end a,rrenged to mesh with the teeth of the worm wheel
7. This worm wheel ismounted on the eecendery hori- -

zontal shaft 8, the latter bemg eupperted by eulteble

rangement the cam shaft is cenetently rotated while

“the turbine is in operation, . but at a- reduced epeed E
The cam shaft is
“mounted in suitable beermge 12- cerrled 'by the casing.
‘and is free to move axially in response to: movements
-Surrounding the shaft and keyed

owing to- the interposed gearing. -

-

wear or demege

| desired. I prefer to make it separate so thet it can be
readily removed and a new one substituted in case of

‘The gear 10 1s also keyed to the cam

shaft and is provided with an elongated hub which
engages one side of the cam and acts as an abutment
therefor. The gearis held against 10ng1tud1nel move-
ment on the shaft by a spanner or other nut 14. At the

“opposite end of the cam shaft is a grooved collar 15
a shoulder on the shaft and
is prevented from rotating independently thereof

which is seated against a

by a key. Between the collar and the cam is a spac-

ing ring 16. It will thus be seen that the parts are

59

60

go arranged that when the nut 14 is screwed up all of the :

parts on the shaft will be firmly seated. The cam shaft

18 50 mounted in the bearings 12 that it is free to move
~endwise to shift the cam into or out of engagement with

the member for opening the valve and the member for
closing it.

sponse to ehengee in load, the shaft governor 3 acts

through the connecting rod 17, Fig. 6, the arm 18, the

latter being mounted on the lewer end of the vertically

“In order to accomplish this shifting in re-

70

79

-extending rock shaft 19, ‘Fig. 2, and lever 20.  The le-
- ver 20 carries a roller 21 at its outer end which is leceted

in the groove in the collar 15. As the speed governor -

rocks the shaft 19 to-and- fro, its motion is communi-

_cated by the lever 20 to the celler which in turn moves
the cam 13 in Dne direction or the other from the cen-
“tral position shown. With a construction of this kind .

80

it is desirable under certain conditions to provide a
means for meurmg a certain. definite or step-by-step -

“movement in an axial dlreetmn of the valve operating
cam, since otherwise the- edgee of the cam, or those of
the members co-operating with the cam, may be in-
| Jured As one embodiment of this feeture of the inven-
| tiom, a lever 22, Fig. 2, is provided, which for conven-
| lence is made a pert of the lever 20 and thus forms a bell

crenk On the outer end of the lever 22 i is 2 notch 23

85'_ :

90

and interlocking with the notch is a spring pressed pro-

el.red and also the piece carrying the projection.

~ bearings 12 carried by the casing 1. Mounted on the |
‘secondary shaft is a gear wheel 9 meehmg with the gear
.10 carried by the cam shaft 11. By means of this ar-

to it is a cam 13, of suitable shape to open and close

ihe regulating valve or valves or other regulating device |
or devices.

‘This cam may be made an mtegrel part

- of the shaft er it mey be made eeparate as ehewn, if

In order for the inclined walls of the notch 23 to move

tion 24. An adjusting screw 27 is provided to adjust

the peemmn of the projection 24. By means of this con-
“struction all danger of the edges of the cam, or members
_co-operating ‘therewith being 111]ured is' prevented.

With a construction of this kind it is necessary on the

one hand for the speed of the turbine to build up
.’ehghtly in order for the geverner to overcome the re-
sistance offéred by the parts 23, 24, 25 and 26. - On the
“other hand_ when the speed felle d_ue_ to an increase of -

| ]ectmn 24. The notch i is prefere,bly formed in a remov-
‘able piece and said piece may be made adjustable if de- |

95

peet the projection 24 in either direction it is necessary
| for the governor to overcome the tension on: the eprmg_
25, the latter acting threugh the lever 26 on the projec- -

100

105
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tarding device is not su

load, there is a slight lag in the 'opera,tioﬁ"of the valve |

mechanism' due to the fact that the governor has to

overcome the opposition interposed by the parts 23 and
24. The resistance interposed by the step-by-step re-

Ticient, however, to prevent the
governing mechanism from holding the speed of the

" ‘turbine constant within the prescnbed limits of good

16

regulation.

The regulating valvé is prowded Wlth a stem 28 on
the end of which is a cross head 29, and betwéen the

~ cross-head and the end of the valve stem' is a coiled

15

parts in case they are not accurately assembled, and to
reduce the shock on the valve due to the openmg and
closing at the time the cam comes into service.
‘Mounted on the cross-head and shghtly ofiset, Flg 2,
are two members 31 and 32 comprising rollers, the f0r—

- mer being located on the left hand.side of the cam

25

30

-39

- shaft and the latter-on the right.
20

) thls means ‘that.for every revolution of the cam shaft,
- the valve is opened and closed. When the cam 13 is

' As shown, the rollers
31 and 32 are both in engagement with the cam 13;

shifted so that it engages only with the roller 32, the

valve will be closed and remaihn so until the cam sha,ft
.18 moved either to the position shown or to a point

where the cam clears the roller 32 and engages only the
roller 31. In the latter case the valve will stay open

‘until there is a change in speed. It i§ to be noted
‘that all of the parts are submerged to a greater or less
) extent in 011 50, tha,t the wear thereon is reduced to a

131111111111111

With the mechanism ]ust deacrlbed the a,dmlssmn
of motive fluid to-the turbine may be continuous or

substqntlally so or the valve 33 may be opéning and |

closing every few seconds or it imay open and close for
every rotation of the cam shaft. This action is de-
pendent upon the load on the turbine relative to the
amount of steam admitted when the valve is open and

 also upon the character of the load that 1S whether 1t

40

is steady or fluctuating.

In the present embodiment of the invention the mo-

| tive fluid passes through a nozzle 34, Fig. 6, before

e

50

55

Etrlkmg a row of buckets 35 on the Wheel 36 but it

- may pass through any other form of ﬂu1d -discharging

device.

I havé shown a retardmg device which has been

found to operate satisfactorily in practice but the in-

-_ventlon is not to be construed as being limited thereto

unless 80 stated spemﬁcally 1n the claims.
The invention is shown in connection with an ad-

The particular cotistruction of the cross-head, rollers,
etc., can be varied Wlthout departmg from my inven-

~tion. | The cross-head is shown as extending under

- the cam shaft, although it, may extend over it if de-
- gired. Instead of using rollers other means may be

06

employed to co-operate with the cam to actuate the

~valve, the prmmpal feature belng to provide a means

60

located on one side of the axis of the shaft 11 co-oper-

ating with a cam to close the valve, and a second means

located on the opposite side of the axis and co-operat-
mg with the cam to open the valve

or close a valve, as the case may be.

tion for successively closing thein.

858,540

embodiment of the invention, the cam direétly oper-
ates the valve; but if desired, the valve may be oper-

-ated by a suitable motor and the mechanism described

be employed to control the motor.

In Fig. 7 is shown an embodiment of the invention
Wherem a plurality of cams 13 are provided and mount-
ed on the longitudinally movable cam shaft 11. Each
cam Co- operates with a separate eross-head 37 to open
The cams 13 are
80 set with relation to the rollers that they come mto

play successively, and therefore open or close the valves
compression spring 30, Fig. 4, to. prevent injury to the |

one after the other. The retarding device in this fig-
ure differs from the one prewoue]y described in that
the number of notches 23 is increased so that the cams

{ 13 will be definitely brought into place one after the

other. The lever 26 is provided with only one adjust-
able projection 24 which enters the notches 23 one nfter

“the other and causes the cam shaft 11 to be moved

axlially step-by-step from any given position. With a
construction of this character under normal lead con-
ditions, certain. of the valves will be open, certain of
them closed, and at least one valve opening and closing

~more or less frequently to handle that fraction of the

load which is greater than that satisfied by a certain
nymber of open valvesiand less thanone more than said
number. TFor example, three valves might not supply

the necessary amount of fluid and four would supply

too much, hence the fourth valve would bhe opening
and closing at more or less frequent intervals. The

mechanism is also capable of properly goverming the ¢
'{ turbine where the load conditions can be satisfied with

onevalve, as previously described.
The position of the lower cam in Fig. 7 is such that
the valve or regulator actuated thereby is in the open

position, the next cam above is opening and closing its

| regulator each rotation of the cam shaft, and the two
I regulators above are closed because the cams are out of
engagement with the rollers on the left hand side of the

cam-shaft. It is to be noted that the longitudinal
movement of the cam shaft 1s in one direction for suc-
cessively opening the valves and in the opposite direc-
This means, start-
ing from & given position, that a given cam can rotate
without engaging either roller; moving the shaft longi-
tudmally from this position will cause a cam to engage
a roller and close a valve; continued longitudinal move-

| ment in the same direction will cause the cam to disen-

gage the closing roller and engage the opening roller,
and further longitudinal movement in the same direc-

{ tion will cause it to be disengaged irom said opening
mlssmp valve, but it is also applicable for use in con-

‘nection’ with valves between stages in a multi-stage
turbine of any type where it is desired to regulate the
~passage of fluid at a point beyond the admission.

roller. In other words, shifting a2 cam to one side of 2
given position will cause it to move the regulator in one
direction; shifting it further in the same direction will
move the regulator in the opposite direction, and still
further movement in the same direction will cause the
cam to be disengaged from the regulator. I may, and
preferably do, so. position the parts that a cam is oppo-
site the closing roller of the first regulator in order that
the admission of motive fluid may be entirely cut off
fromn the turbine for a greater or less interval depending

- on the load. As the load increases the action of the

parts will be as prevmusly described.
In accordance with the provisions of the patent
stetutes, I have described the principle of operation of

I,n the pzesent. | iny invention, together with the apparatus which I now
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| _ceneider to repr esent the beat elnbediment thereof but'

I desire to have it understood that the apparatus ahewn

is only illustrative, and. that the 1nvent1en can be car-

ried out by other means.

What I claim as new and desire to eecure by Lettera.-

Patent of the Unlted States is,—

1. In a governing mechanism, the cemhlnatien of a plu-
rality of regulators, a rotating actuator for successively

- moving the regulators to or fro as the load conditions

change, a driving means for the actuator, a device for
imparting a step-by-step action to the actuator, and a

_iead responsive mechanism controlling the action of said

device to cause successive operation of the reg culators.
- 2. The combination of a regulatei wn&h a eenatantlyr
rotating cam for actuating said regulator, means for trans-

- mitting motion from the cam to the regulator, a ‘means

for shifting the cam to one side of a given position to
move the regulator in one direction and for shifting it

eppomte direction.

S

nlernbers' for aetuating them, and a governor for shifting

the means axially- into proper co-operative relation with
said membe1s as the load conditions change. .
- 10. In a governing mechanism for turbines, the combi- -

nation of a valve for regulating the passage of fluid, a

'eenstantiy running means which opens or closes the valve

as the load conditions demand, a governor, and a means

| which retards the action of the governor on said means
| to insure proper co-operation of the parts. '“

75

80

11, In a governing mechanism for a turbine, the combi- __

‘nation of a valve arranged to regulate the passage of fluid,
‘a cross-head. attached to the valve and provided with a

member which is active in opening the valve and a. second

member which is active in closing the valve, a means lo-

| cated between the said@ members for actuating them, and

further in the same direetien te move the reguiater in the“

3. In a geverning mechanism, the eembinatien ef a
regulator, a constantly retatlng ‘cam for actuating said

the regulator, a means for shifting the cam to one side of
a given position to move the regulator’ in -one direction

spongive device for eentrelling said. ahifting means.

4. The combination of a 1egu1ater, a constantly retat-.

‘meansg for transmit-
ting motion from the cam ‘to the 1egu1ater, and a means

ing cam for sctuating the regulator,

for shifting the cam to one side of a given pemtmn to

“move the regulator in one dlreetion and for shifting it

further in the same direction to move the regulater in the
opposite due(,tinn and for shifting it still further in said
direction to 1eleaae the regulator from the ‘cam.

5. In' a governing mechanism, the combination of a-
a constantly rotating cam for actuating the valve,:
means for transmitting motion from the cam to the valve,
2 means for shifting the cam to one side of a given posi-
tion to. inere the valve in one direction and for shifting it

- fmther in the same direc¢tion to move the valve in the

45
50

99

opposite direction and, for shifting it etill further in said
direction to release the valve from the cam, and a speed-
1espenaive device controlling said shiftmg means. -

6. The combination of a regulator, ‘a cross-head con-
nected to the regulator hawng two oppositely: diapeaed oft-

‘set portions, ‘a rotating cam lgcated - between said por-
tions, and a speed- ieeponewe means for shifting aaid cam’
to engage either or neither of said portions to open or |.
| cleae said valve or to permit it to remain open or eleaed

7. In a gover ning mechanism, the combination of a piu'-
ality of valves, connections apaeed apart for n:ieving sald

valves, a rotating shaft, a plurality of cams on the ahaft_

so spaced apart that they can engage the connections to

open or close but one valve at a-time, means qor shifting

the: eams. longitudinally to actuate the valves in succes-

sive order ‘in either direction, and a apeed-reepenswe de-_

" vice to control the ahlfting means,

60

65

70
~ - ber attached thereto which is active in opening the valve,

%. In.a governing mechanism for: a tuibine the een:ibi-

nation of a valve arranged to regulate the pasaage of fluid, °
& cam’ mounted in suitable bearings for opening and clos- -
ing the valve, a member attached to the valve and located |

on one side of and éo- eperating with the cam for epening
the valve, a second member also attached to the valve, and
located on the opposite side of and co-operating with the

cam for closing the valve, and a means for cauaing the .

cam to operatively engage the said members.

9. In a governing mechanism for turbines, the cembi-
nation of a valve to regulate the passage of fluid, a mem-

a second member also attaehed to the valve which is ac-

tive In clesmg the vaire, a meana lecated between the

regulator, means for transmitting motion from the cam to .

y Witneasea

a device for shifting said means into proper co-operative
relation. with said members as the load conditions change.

12. Tn a governing mechanism for turbines, the combi-
nation of a valve to regulate the passage of fluid, a mem—

ber attached to the valve for opening it, a second member

~also attached to the valve for closing it, an. actuating
means situated between the members and so arranged that
‘when in a.mid—pesitien it will open the valve on one part

of its movement and will close the valve on another part

of its stroke, and a governor which shifts the actuating

means either side of said position when the load condi-

tions require the valve to be. in its open or closed position.
. and for shifting it further in the same direetien to move |, 1 | P& P

 the regulator in the opposite direction, . and a speed-re-

'13. In a governing mechanism for turbines, the combi-

14, In a governing mechanism for turbines, the combi-
nation of a regulating valve, a member attached to the
valve for opening it, a second member attached to the
valve for closing it, a cam .located between the members

~for actuating them and the valve, a ahaft carrying the

cam, a driving connection for the cam carrying shaft

~which includes a speed-reducing means, and a governor

for shifting the cam into and out of engagement with the
said members as the load conditions change.

a closing member for each valve, a cam fer operating each
valve through its members, a shaft upon which the cams
16. In a governing mechanism for turbines, the combi-

valve through its lnembera a shaff upon which the cams

ing members of the valves successively, a

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

~‘natien of a plurality of regulating valves, a constantly
moving actuater for moving the valves aueeesaively, a
‘governor; and a retarding device for the governor which

causes it to shift the -actuator step-by-step, the said device

‘comprising relatively movable parts, one of which yields
'after the pressure théreon reaches a certain amount. -
In witness ‘whereof, T have hereunto aet my hand this
thir ty first 1:‘.a5r ef Octeber 1906.

RICHARD H. RICE,

JOHN A. MeMaNUs Jr, .
Hnnn‘r 0 Wasrrnnaar

15. In a governing mechanism for turbines; the cembl-
nation of a plurality of regulating valvea, an opening and

nation of 4 plurahty of regulating valves, an opening and
a closing member for each valve, a cam for operating each

are set piegieaewely so that they will engage the-actuat- -
_governor for .

89
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100

nation of a regulating valve, a cross-head attached there-
to, opening and closing members attached to the cross-
head. and offset from each other, a rotating actuator situ-
‘ated between said members, a speed governor that shifts
‘the actuator axially and causes it to engage one member
‘and disengage the other to actuate the valve.

105
110
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120

are set pregresaively so that they will engage the actuat-
ing members of the valves successively, and a governor
for moving the shaft and cams axially to cause the Iatter
to open and close the valves in succession. - |

125

130
moving the shaft and cams axially to cause the latter to .-
open. and close the valvea in succession, and a retarding
means which causes the governor to move the ahaft and

~the cams in a step-by-step manner.
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