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UNITED STATES PATENT office 
GOVERNING MECHANISMFOR EXTRACT- . 

NG. TYPETURBNES 

Carl E. Sederquist, Melrose, Mass, assignor to 
General Electric Company, a corporation of 
New York 

Application August 28, 1948, Serial No. 46,596 
6 Cains. 

This invention relates to a governing system for 
an elastic fluid turbine of the extraction type, 
having an inlet valve for controlling the admis 
Sion of motive fluid to a high pressure turbine 
Section in series flow relation with an extraction 
valve for admitting steam to a low pressure tur 
bine Section, the interaction of these two valves 
determining the energy output of the turbine 
rotor and the rate of flow of elastic fluid taken 
from the turbine casing through an extraction 10 
opening located between the high pressure tur 
bine section and the extraction valve. The in 
vention constitutes an improved governor of the 
So-called “three-arm' type, and is a further im 
provement of the three-arm governing mecha 
nism disclosed in United States Patent 2,095,860, 
patented October 12, 1937 on an application of 
F. R. Ericson. 
With extraction governors of the three-arm 

type previously known, it has been necessary to 
make a number of adjustments in the vari 
ous linkages in order to alter the desired pressure 
to be maintained at the extraction opening over 
a wide range without introducing substantial 
deviations from the theoretical optimum opera 
tion of the governor. Such adjustments could 
not be made while the machine was in operation. 
Furthermore, the earlier three-arm governing 
Systems have included means for preventing 
"overtravel of the steam valves in the closing 
direction, in order to provide proper operation 
and prevent mechanical damage to the linkages 
connecting the various components of the system 
When hydraulic servo-motors are employed to 
actuate the valves. It has since been found de 
sirable in certain applications to also provide 
means for limiting over-travel of the valves in 
the opening direction. 
The objects of the present invention are to 

provide an extraction turbine governor of the 
type described in which the tendency of the steam 
control valves to overtravel is prevented in the 
opening direction as well as in the closing direc 
tion, while, by means of a minimum number of 
readily made adjustments, the extraction pres 
Sure may be conveniently varied over a wide 
range Without shutting down the machine and 
Without re-adjusting the overtravel preventin 
mechanism. 
Other objects and advantages will be apparent 

to those skilled in the art from the following 
description taken in connection with the accom 
panying drawing in which the single figure is a 
diagrammatic representation of an elastic fluid 
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2 
turbine having an improved three-arm governing. 
mechanism in accordance with the invention. 

Referring now more particularly to the draw 
ing, the invention is illustrated as applied to an 
elastic fluid turbine supplied with motive fluid 
from a high pressure boiler 2 through a conduit 
3 containing a high-pressure inlet valve 4. Ther: 
turbine includes a high-pressure section as: 
and a low-pressure section b, each including one 

, or more nozzle diaphragms and bucket-wheels...i 
Intermediate the high and low-pressure sections 
is an extraction opening 5 communicating with 
a conduit 6 arranged to deliver motive fluid at 
an intermediate pressure to any suitable con 
Sumer, indicated diagrammatically at 7, and to 
which additional steam may be supplied by a low 
pressure boiler 8. Flow of motive fluid through 
the low-pressure turbine section b is regulated 
by an extraction valve 9. Fluid discharged from . 
the low-pressure section lb into exhaust hood O 
may pass to a discharge conduit thence to a 
condenser or to some still lower pressure turbine 
element, which may be on the same shaft fe 
of turbine or may constitute a separate tur- . 
bine in Series flow relation with turbine , Rotor 
c is connected to a suitable load output device, 

indicated diagrammatically as an electric gener 
ator 2. . . . . 

It will be appreciated by those familiar with 
prime movers of this type that the turbine 
is intended to perform two important functions 
(1) generation of mechanical shaft power for 
driving the load 2, and (2) Supplying steam 
at a desired intermediate pressure to a consumer 
l, which may represent some industrial process. 
or heating System. The auxiliary low-pressure 
boiler 8 is arranged to supply steam to the con- . 
Sumer T when the demand for process steam ex 
ceeds that which can be supplied by the high 
preSSure boiler 2. The low-pressure boiler 8 also: 
Supplies. Steam through the extraction opening 5. 
to the low-pressure section of the turbine when 
the demand for mechanical load output from the 
rotor fc exceeds that which can be obtained 
from the boiler. 2. The flow, arrows shown in 
the drawing indicate that the consumer T will 
Ordinarily always receive fluid, at a constant pres 
Sure but at a variable rate determined by the 
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operation of the consumer, the low-pressure boiler 
8 may or may not supply steam to the conduit 
6 depending on the requirements of the con 
Sumer T and the mechanical load 2, while boiler 
2 always Supplies steam to conduit 3, with the 
result that the net flow through extraction open 
ing 5 may be either from the turbine casing to : 
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the consumer 1 or from the boiler 8 into the 
turbine . Such an arrangement permits gener 
ation of process steam in the boiler 2 at high 
pressure and temperature levels for maximum 
thermal efficiency, the high-pressure turbing Sec 
tion a serving to reduce the pressure to the 
value required by the consumer f while deriv 
ing useful energy for the consumer -2 in the - 
process. The low pressure or extraction valve 9 
is automatically positioned by the governing Sys 
tem so as to maintain a preselected pressure at 
the extraction opening 5 regardless of the de 
mands of the consumer 7 and load device 2. 
The governing system shown in theidrawingin 

cludes a number of component parts cenmen to 
the three-arm regulating systems used in the 
past, as illustrated in the above-Elzeationed patient 
to Ericson 2,095,860, also the later patent to Eric 
son et al. 2,111,420, patented March 15, 1938. 
These common elements include a speed sensitive 
device responsive to the speed of rotor lic andil 
lustrated diagrammatically as a centrifugal gow 
ernor 3 aca.pted to be driven at a Speed propor 
tional to that of the teroine shaft, as by any 
suitable gearing-(not shown). Governor f3 actu 
ates a link is pivotally centreated to an inter 
mediate point of a lever £5 fulcrumed at core end 
on a speed adjusting for “synchronizing' device 
f6, which may be actuatad (either by a manual 
hand-wheel lia, or a rendtely actuated posi 
tioning motor -6b. She other end of lever 5 is 
connected by a link fit to the intersection or 
"common point' represerted by the pivot it:3 of 

0. 

5 

4. 
hydraulic servo-motor arrangement, and it will 
be readily appreciated that movement of pilot 
valve 30 to the right effects supply of motive 
liquid from conduit 3 f to power piston 29a, the 
resulting movement of piston 29a to the left 
against the bias of spring 36 restoring pilot 30 
through lever 3 so that the Supply of notive fluid 
is discontinued. Likewise movement of pilot 30 
to the left permits motive liquid to drain to con 
iduit 35, piston 29a being then caused to move to 
the right by the spring 36, while the lever 34 again 
restores pilot 3 to the aligned position shown in 
the drawing. 
The above-described conventional elements of 

this governing system are equivalent to the vari 
ous arrangements shown in the above-mentioned 
Rattents 2,095,860 and 2,111,420, and it will be ap 
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a floating three-armiewer indicated generally at 
9. She first airnst Ofsteris thrase-farmeyer is 

arranged to actuate the high-pressure inlet Valve 
4 by means of a link:2) pivoted to a lewer 2 Sup 
ported on a fixed fitflicritin:22, the valve stem 4d 
being connected to an intermediate point of the 
lever 2. 'The second arm clib jof the three-aren 
lever positions the extractitia wave 9 by Enearts 
of a link 23 connected to an intermediate por 
tion of:aileyer 24 seconnected to the Stem 9a of the 
extraction Valve. The other end of lever 24 is 
supported on a fulcrum. 25. which is ordinarily 
fixed. The third arrin isc of the floating three 
artin lever is arranged to be positioned in ac 
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cordance with the extraction pressure intermedi 
ate the high Eard low pressure sections of the 
turbine by means of a pressure responsive device. 
indicated generally at 26 as including a bellows 
26a arranged to position a rod 2 in accordance 
With extraction pressure commuEricated through 
a conduit 28 to the device 25. Rod 21 does not. 
position the arm i9e directly, but acts through 
the Inedium of a hydraulic servo-motor indicated 
generally at 29 and including a pilot valve 30, 
with a small biasing spring 3a to take up lost 
motion in the pivots, arranged to control the adu 
mission of motive liquid through conduit 3 fron 
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a Suitable source, for instance a pump (not 
shown) driven from the turbineshaft, to the hy-. 
draulic motor piston (29a. Piston:296thasarol 32 
carrying a guide member or yoke 38 engaging a 
spherical portion at the end of lever arm 9c in 
such a nanner that weritical movement of the 
three-arra lever 9 is permitted under the action. 
of the speed governor f3, while transverse Imovie 
ment of the yoke 33 produces rotational move 
ment of the lever 9;about the common point 48. 
Rod 2 positions the pilot, vaixie 30 by meaas of a 

70, 

lexier 34, and a restoring action is produced on 
the pilot valve 38 by reason of the fact that lever 
34 is also pivotally connected to the rod 32. SThis 
coEnbilitation of elements constitutes a well-known 

rod 33. 

preciated by those familiar with extraction gov 
errors of this type that the function of the Speed 
governor 3 is to hold the turbine rotor Speed 
constant, at a waitre selected by the synchroniz 
ing device d6, by impartilag. translational move 
ment to the three-artn lever 3 in a Wertical di 
rection; while the extraction pressure responsive 
device 26 produces totational movement of the 
three-arm lever about the common point f8. 
Translational movement in a vertical direction. 
mowes both wave stems lia, 9a in the same direc 
tionisimultaneously so;as to vary the flow through 
the high and low pressure elements and change 
the load cottput thereof, while rotational move 
ment of the three-airn positions Valve 6, 9 in Op 
posite directions in order to keep the extraction 
pressure constant. The above elements and their 
method of operation have been sufficiently de 
scribed in the previous patents :So that more ide 
tailed description here Seens unnecessary. 
The present invention includes a special air-i 

rangement for preventing overtravel of the Valves 
4, 9 in both the opening and the closing direc 
tions. This has been iotitad desirable ila order t0. 
provide proper operation of the goveragir and to 
prevent deformation of the mechanical parts of 
the various linkages which might occur if the 
powerful-hydraulic motor 29 tried to move either 
of the wayes in the closing direction. When the 
valve disk was already against its seat member, 
or conversely tried to move the Valves farther in 
the opening direction beyond the maximum open. 
position. The arrangement for effecting this 
overtravel limiting function is as follows. 
A second “three-arm lever' indicated generally 

at 37 is supported adjacent the first three-arm 
lever 9. Lever 37 is not “free floating' in the . 
same-sense as lever 9, being Suspended resil 
iently from a fixed bracket 38 by means of a 
through-bolt or rod 39 having a pair of Springs. 
39a, 39b interposed between a hub portion it of 
lever 37 and fixed abutments at both ends of the 

With this arrangement, the stiffness of 
the springs S9a, 89b is sufficient that the axis of 
the hub portion is is ordinarily fixed in space, but 
may move a limited amount translationally in a 
vertical direction when compelled to do so by in 
iteraction of the various components of the sys 
tem. It will of course be obvious that other types 
of resilient supports might be employed to raain 
tain the hub 46 ordinarily fixed, while permit 
ting certain yielding lander overloads to preveat 
;deformation of the levers and links, 

the first arm 3 at of the floating ever 37 is 
adapted to be engaged by a pair of normally fixed, 
but adjustable, stops 4-, i.2, each of which may 
be in the form of a cylindrical member having a . 
borethreaded So as to be adjustableton a threaded 
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rod 43, the latter being pivotally connected to a 
bracket or abutment 4 fixed to the link. 20. The 
threaded stops 4, 42 may be provided with a 
locknut, as indicated at 4 a to hold them firmly 
in a desired position. While this adjustable stop: 
arrangement may take many mechanical forms, 
perhaps the simplest in that shown in the draw 
ing, in Which the threaded rod 43 projects freely 
through a hole in the end of arm 3d, with suf 
ficiently generous clearances that the arm will 
not bind on the rod due to the angularity which 
will occur between the arm and the rod in normal 
operation. - . . 

: The opposite arm 3 lb of the 
lever is similarly arranged relative to the thread 
ed, rods 45 carrying adjustable stops 46, 47 and 
pivoted to abutment 48 which is connected So as 
to move with the link 23. s m 
: The third arm 3c of the second floating lever. 

is pivoted to a link 49, which at its other end 
is connected to the pivot 50 of lever 34. Thus it 
will be seen that vertical movement of rods 20, 
23, may under some condition of operation cause: 
one of the adjustable stops 4, 42, 46,47, to en 
gage the respective arms 3d, 37b, So as to rotate 
the three-arm lever 3 about the fulcrum 40a, 
With the result that the rod 49 exerts a restoring: 

the effect on the pilot valve 30, thus modifying 
action of the hydraulic servo-motor 29. . . . 

It may be noted that the link 34 is not cons 
nected to rod 27 by a fixed pivot, but through a 
“bottled. Spring' arrangement consisting of a 
sleeve 2d loosely surrounding rod 27 and having 
trunnions pivoted in the forked end of lever 34. 
A pair of stiff.coil springs 27b are interposed be-, 
tWeen the sleeve 27a; and spaced abutments 27c. 
on rod 27. With this arrangement, the springs 
27b ordinarily hold the sleeve 27a in substan 
tially fixed relation relative to rod 27, but some 

is permitted relative movement therebetween 
When the other components of the system com 
pel Such displacement. This bottled spring ar 
rangement, and the similar spring suspension for 
the three-arm ever 37, prevent deformation of 
the linkages. 
The arrangement for permitting adjustment of 

the extraction pressure during operation of the 
turbine includes (a) an adjustable arrangement 
by which the relative effective lengths of the arms. 
9a, 9b of the floating three-arm 9 can be read 

ily varied; and (b) means for readily adjusting 
the effective length of the lever 24. . . . . . . . . 
The first of these adjustments is made possible 

by the fact that the arms 9a, 9b are in the form 
of a single rod having an intermediate threaded i, 
portion 5; while the third arm 9c is provided 
with an end portion 52 having a transverse bore. 
threadedly receiving the rod portion 5 ... With 
this arrangement, the arm 9c can be shifted ion 
gitudinally, So as to change the length of arm 
9a relative to 95, by rotating the member 9a, 
5, -9b about its own axis by means of an ad 
justing hand-wheel 53. In order to permit this 
rotational movement, the connection between the 
end of the arm 9a and rod 20 and also that be. 
tween arm 95 and rod 23, are not ordinary piv 
oted joints but are ball and socket connections 
permitting both angular movement of the arms 
9a, 9b. relative to rods 20, 23 and also rota 

tional movement of the arms 9a,9b about their 
own axis. m V 
To facilitate adjustment of the arm 9c on the 

threaded portion 5, an indicator arm. 54 is fas 
tened to the end portion 52 of arm 9c. and car 
ries a pointer cooperating with a scale. 55 marked 

second floating. 

O 
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adjustable fulcrum, as follows. 
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6. 
on the rod if 9a. This scale may conveniently be 
calibrated and marked to read directly in pounds 
per square inch gage pressure at the extraction 
opening 5 in turbine . . . . . . . 
Although difficulty to show clearly in a two di 

mensional drawing, it will be understood that 
the three-armi lever 9, links. 29, 23 are in a plane 
nearest the obserWer, the Second three-arm lever, 
37, rods 43, 45, 49 are behind, all so arranged that 
the upper ends of rods 43, 45 will not interfere 
with the free floating movement of the three arm 
9, and the lower stop 47 on rod 45 will not en 
gage the link 49. 
The second adjusting feature, for varying the 

effective length of the lever 24, consists of an 
The pivots 25 

are in the form of trunnions fixed to a cylindrical 
member 60 through the bore of which is slid 
ably disposed the end of rod 24, Sleeve 60 may 
be clamped to rod. 24 in various adjusted posi 
tions by means of a thumb screw 6. Trunnions, 
25 are carried in a U-shaped bracket secured to a 
block 62 which is arranged to travel transversely, 
on a lead-screw 63rotatably carried in a fixed 
support 64, and turned manually by the hand 
wheel 65. Engagement of the flat bottom of 
block 62 with the adjacent surface of the fixed 
support 64 may be relied upon to prevent rota 
tion of block 62 as the lead-screw turns. Then 
by loosening the locking screw 61, the hand 
wheel-65 can be manipulated to move pivot 25. 
longitudinally, of rod 24 until the indicating mark 
on the block 62 is opposite the desired extrac 
tion pressure on the scale 66, which scale may 
be marked on an adjacent surface of the fixed 
support. 64. With this arrangement, the fixed 
fulcrum 25 may be readily adjusted so as to vary 
the effective length of lever 24, and thereby alter 
the rate of movement of valve stem 9a for a 
given change in position of the floating three 
arm i9. It will be understood that the equiva 
lent means for altering the lever ratio may also 
be employed. . . - 
By means of only these two simple adjust 

3 ments, my improved regulating system may be 
readily changed during operation of the turbine 
so as to vary the extraction pressure at the port 
5 without introducing substantial deviations from 
the theoretical optimum operation of the gover 
nor. Thus changes in the pressure requirements 
of consumer 7 may be conveniently met by a very 
simple adjustment of the regulating system. 
The operation and use of the system is as foll 

lows. Ordinarily, the adjustable stop 46 will be 
set so that it just touches the upper surface of 
lever arm 3b when valve 9 is in the fully closed 
position, and the pilot valve 30 is aligned, as in 
the drawing, so that no liquid is bled from or 
Supplied to the hydraulic motor 29, and with the 
piston 29a in its extreme right-hand position, as 
shown. With this adjustment, the operation is 
as follows: Assume that the turbine is operat 
ing with the high-pressure inlet valve 4 wide 
open, the extraction valve 9 closed and piston 29a 
in its extreme left-hand position, which means 
that the flow through the high-pressure turbine 
section and out the extraction opening 5 is just 
sufficient to Satisfy the mechanical load called 
for by the speed governor 3 and the extraction 
demands of the consumer T as controlled by the 
pressure responsive device 26. Suppose, now, 
that the load output requirements on the tur 
bine shaft-c decrease so that the rotational 
speed tends to increase. The increased speed of 
the governor f3 will cause it to pull rod f4 down 
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wardly so that ever f 5 pivots about its fixediteft 
hand end ancinki causes the floating three 
arm ever 9 to begin to descend. Since thead 
justable stop 46 was already in contact with the 
upper Surface of lever and 3, any Enoverrent of 
lirak 23 downwardly immediately eatises the stop 
46 to effect clockwise rotation of the three-arr; 
lever 37 about its fulcrum 4 Ga. This clockwise 
movement causes link 49 to move pilot valve 30 
to the left, lever 34 allowing this EEGwerneat date 
to the bottled spring arrangement, So that Op 
erating liquid is bled from the hydraulic Enotor 
29 through drain conduit 35. This causes psis 
to 29a to move to the right, and the gtricientern 
ber 33 acting on the three-arm lever 19c. causes 
the latter to rotate counterclockwise about its 
pivot point 18, with the result that the arm f9b 
rises to its original position and in doing so raises 
stop 46, refeasing pressure on Fever artin 378, 
permitting pilot valve 30 to return to its original 
aligered position by movement of piston 29a to 
the right. White these aetions have been de 
scribed it sequence in order to itstrate the 
operation, it will be appreciated that they actual 
ly occur simultaneously so that the net effect of 
the adjustable stop 46 has been to cause the 
right-hand end of Iever arm f 9b to remain fixed 
in space. Thus, there is no tendency for the ex 
traction valve 9 to move in the closing direction 
past the fully closed position, and the forces ex 
erted by the powerful hydraulic motor 29 are 
not permitted to deformany of the links or levers 
by trying to force the extraction valve past its 
closed position. 
The effect of the adjustable stop 47 will be 

seen from the following. Assume that the inlet 
waive A is fully closed, with steam being supplied 
into the extraction opening 5 from the low-pres 
Sure boiler 8, the extraction valve 9 being wide 
open so that the steam flow from the boiler 8 
through the low-pressure turbine Section it is 
just sufficient to satisfy the mechanical load re 
quirements of the device 2, the governor 3 again 
holding the speed constant at a desired value. 
With these conditions, the adjustable stop 4 is 
brought up until it just touches the underside of 
the lever - alm 3. This stop will now prevent 
overfravel of extraction valve 9 in the opening 
direction in the following manner. Assume that 
the output load on the turbine shaft c increases, 
so that the Speed tends to decrease. The speed 
governor 3 then causes the rod 4 to move tip 
Wardly. So that lever 45 rotates countercleckwise 
about its left-hand end, the link 7 causing the 
floating theee-arna lever 9 to rise. Any move 
neat upwardly, of the right-hand end of lever 
arm 96 causes the stop-47 to engage the under 
Side of lever aria 3, causing the latter to rotate 
Counterclockwise about its pivot point 40d, with 
the result that link 49 causes pilot valve 30 to 
move to the right. This permits operating liquid 
to be supplied from conduit-3 to the piston 29a 
with the result that guide member 33 moves to 
the left and the foating three-arm lever 9 ro 
tates clockwise about its common point -8. As 

8. 
turbine section a to satisfy the derland for ite 

E. 

9: 

s 

25. 

3. 

35 

creased mechanical shaft outplit. 
In this manner, the stops 46, A7 prevent ove 

travel of the low-pressure extraetiola waive 9 in 
both the opening and the closing directions. 
With respect to the inlet valve 4, the firection 

of the stop 4 is as follows. Stippose high-pres 
stree valve 4 is fully closed and stean is being 
admitted through extractiola opening 5 With the 
waive 9 wide oper and stop 4 faditisted to Est 
totach the upper side of ever 3d. If, now, the 
shaft, loadi Olapat, and Speed shotd.change Sepias. 
to cause link to lower the common politats, 8 of 
floating three-arm 9, any resulting dewinward 
movement of link 20: Wii eatise the stop te 
rotate the lever 3 couriterlockwise albott is give 
ot. 4 Ga. This causes pilot valve 36 to Enowie ke 
the right, again admitting operating liquid to gas 
tion 29a, so that floating three-arm 9 is coated 
clockwise about point f8, With the resilt that are 
9d is returned to its original position. In other 

words, the effect of the stop 4 is to preveat als 
further niet movement downward of the galve 
stem, 4a. Thus, over travel ef the valve in the 
closing direction is prevented. Similarly, the 
adjustable stop 2 hay be positioned. So as to ex 
gage the underside of lever arrin 3d in Orderie 
prevent novelinent of Valve stern c. in the Open 
ing direction when the waive 4 is already fittily 
open and the extraction walve 9 is fully closed. 

Experience with regulating systeins incorporat 
ing their weation has disclosed an iFrportant ad 
waitage of the adjustaigke steps 44, 42, 46, 4-, i.e. 
that the “speed regulatioia' of the governing sys 
tea remains exactly. Constant for all Enodes of op 
eration, with the turbine operating With Stear. 
supplied from the high-pressure boiler 2 or fore 
the low-pressure beiker 8, and regardless of 
whether or not any steam is flowing throtigh the 
lew-pressure turbine section b. It will be 
understood by those skilled in the airt, that the 
'speed regulation of a turbine is the change in 
speed which occurs from full loaci to no lead, this 
change being ordinarily about 4 per cent of the 

45 

5). 

55, 

65 

before, the net effect of these interactions is that 
the right-handlead of lever 9b remains in its 
original position. In other words, the valve stem. 
9a does not tend to move in the operating direc 
tion past the fully opened position; but this call 
for increased shaft output is satisfied by clock 
Wise rotation of the floating three-arna 9 so as 
to partially ope, the inlet Walyze 4. Steaian from 
the high-pressure boiler 2 then flows through the 

0. 

s 

normal rated speed. This Speed chaiage is that 
required for effective operation of the speed re 
sponsive centrifugal goveri or 43. For a tallanber 
of reasons which need not be described in detail 
here, it is very desirable that this regellation 
always be of the same nagaritide regardless of 
the method of operation 0f the turbine. 
As indicated above in the deseription of the ap 

paratus, the extraction pressure which the gew 
erning system will maintai is varied by chaEng 
ing the relative effective lengths of the sever airs 
9a, 9b. In order to increase the extraction 

pressure, the haiad, wheel 53 is rotated to Gatse 
arm 9c to shift to the right on the threacheckpot 
tion 5-, this increasing the rate of Elevement of 
the inlet valve sten 4a for a given Eaowenaert, ef 
the extraction walve stem 9. Eri Order to Eaakie 
the systema operate properly, it is also necessars 
to make an accompanying adjustaert in Eke 
effective length of the lever 24. When increase 
ing the extraction pressure, the fixed fulcrum 25 
must be newed to the right so as to increase the 
effective length of the ever 24. Thes, by simple 
manipulation of the hatad wheels 53, 65 the pers 
ator of the turbine can very readily adjust the 
extraction pressure in accordance With changes 
in the requirements of consumer 7, aid this 
change nay be easily made while the Enachine 
is in operation. Another very important advan 
tage of the arrangement is that such charges in 
the extraction presstre setting do not. Eliecessitate 
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any further changes in the restoring mechanism 
for overtravel prevention. ... In this sense, the 
overtravel prevention mechanism is "self-adjust 
ing,' working properly regardless of changes in 
the extraction pressure adjusting mechanism. 5 

Heretofore, in cases where a wide range of ad 
justment of extraction pressure at port. 5 was 
required, it has been necessary for the manufac 
turer of extraction turbines having three-arin 
governing system, as known to the prior art, to 0 
provide at least three complete, alternate designs 
of governing system in order to permit all the 
various methods of operation of which my single 
improved system is capable. With the prior ar 
rangements, it was necessary to shut down the 5 
machine and have an expert familiar with the 
governor make extensive alterations, even to the 
extent of purchasing certain re-designed partS, 
in order to alter the extraction pressure. With 
the present invention, a single governing Sys- 20 
tem is capable of a great variety of modes of op 
eration and permits ready adjustinent, by con 
paratively unskilled operators, of the extraction 
pressure without even stopping the turbine. . . 

... While only one representative embodiment of 25 
the invention has been disclosed herein, and that 
in very diagrammatic form, it will be readily ap 

... preciated by those skilled in the art that a great 
... variety of modifications of the mechanical means 
employed may be made. For instance, instead of 30 
using a simple direct-acting mechanical linkage 
connecting the arm 9a of the floating three-arm 
9 with the high-pressure inlet valve 4, a hy 

draulic servo-motor may be interposed in order 
to provide the necessary force for actuating the 35 
inlet valve 4. Likewise, the speed governor 3 
may: operate through a hydraulic relay instead 
of directly through the mechanical link 4, as 
shown, for instance, in Fig. 1 of Ericson Patent 
2,095,860. The extraction valve 9 may also be to 
operated by a hydraulic servo-motor arrange 
ment. Such servo-motors are obviously equiva 
lent to the simple mechanical links shown in the 
drawing, and since they are so well known in the 
art, it seems unnecessary to further complicate 45 
the present disclosure by including such arrange 
ments. . . . - - - 

It will also be understood that in some appli 
cations it may not be necessary to provide...the 
overtravel limiting function for either the valve 50 
4 or the valve 9, for either or both directions of 
movement. In such applications, one or more 
of the adjustable stops 4, 42, 46, 47 may be 
omitted. Thus, if it is found not necessary to 
limit the overtravel of valve 9 in either direction, 
the abutment 48, rod 45, with the stops 46, 47 
and the associated lever arm .37b may be 
omitted entirely from the arrangement. The re 
maining arm 37a with its associated stops 4, 
42 will still operate precisely as described above. 60 
Instead of actually removing the stops not 
needed, they may be merely “backed off' so that 
under no conditions will they engage the aSSO 
ciated arm of the three-arm lever 37. 

It should also be noted that the invention is 65 
applicable to more complicated extraction tur 
bines having successive turbine sections in Series 
flow arrangement with an extraction opening 
between each adjacent pair of Sections, as illus 
trated in the Ericson et al. Patent 2,111,420. 70 
The application of the improvements constitut 
ing the present invention to such extraction 
governors produces a regulator of enormous 
complexity; and it is believed that the descrip 
tion of such a complete system is unnnecessary 75 
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here because such uses of the invention will be 
apparent to those familiar with such governors 
and the prior patented art. - 

: In view of the great variety of modifications 
to which the invention is amenable, I desire it 
to be understood that the appended claims are 
intended to coverall such modifications as fall 
Within the true spirit and scope of the inven 
tion. . . . . . . . . . . 
: What I claim as new and desire to secure by 
Letters Patent of the United States is: 

1. In a governing system for an extraction. 
turbine having a floating three-arm lever for 
coordinating movement of a high-pressure inlet 
valve and a lower-pressure extraction valve, first 
linkage: means connected to a first arm of the 
lever for positioning the inlet valve, second link 
age means connected to a second arm of the 
lever: for positioning the extraction valve and 
servo-mechanism adapted to position the third 
arm of the lever in accordance with changes 
in extraction pressure and including extraction 
preSSure, sensing means adapted to position pilot 
means... controlling a motor, the combination of 
means for automatically limiting movement of 
the turbine valves comprising second lever means 

. adapted to produce a restoring action on said 
'pilot means, and stop, means connected to move 
with said first and second linkages and adapted 
to engage.Said second lever, whereby the servo 
motor is prevented from moving the valves be 
yond a predetermined limiting position. 
; ; 2. In a governing system for an extraction tur 
bine. having a floating... three-arm lever for co 
Ordinating movement of a high-pressure inlet 

...Valve, and a lower-pressure extraction valve, first 
linkage means connected to a first arm of the 
lever for positioning the inlet valve, second link 
age means connected to a second arm of the 
lever for positioning the extraction valve and 
Servo-mechanism adapted to position the third 
arm of the lever in accordance with changes in 
extraction pressure and including extraction 
pressure sensing means adapted to position pilot 
means controlling a motor, the combination of 
automatic limit means comprising second lever 
means adapted to produce a restoring action on 
said pilot means, and stop means connected to 
move with said first linkage and adapted to en 
gage said second lever whereby the servo-motor 
is prevented from moving the high-pressure inlet 
valve beyond a predetermined limiting position. 

3. In a governing System for an extraction 
turbine having a floating three-arm lever for CO 
ordinating movement of a high-pressure inlet 
valve and a lower-pressure extraction valve, first 
linkage means connected to a first arm of the 
lever for positioning the inlet valve, second link 
age means connected to a second arm of the 
lever for positioning the extraction valve and 
servo-mechanism adapted to position the third 
arm of the lever in accordance with changes in 
extraction pressure and including extraction 
pressure sensing means adapted to position pilot 
means controlling a motor, the combination of 
automatic limit means comprising second lever 
means adapted to produce a restoring action on 
said pilot means, and stop means connected to 
move with said second linkage and adapted to 
engage said second lever Whereby the servo 
motor is prevented from moving the low-pres 
sure extraction wave beyond a predetermined 
limiting position. 

4. In a governing system for an extraction tur 
bine having a floating three-arm lever for coor 
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dinating movement of a high-pressure inlet valve 
and a lower-pressure extraction valve, first link 
age means connected to a first arm of the lever 
ifer positioning the inlet valve, second linkage 
means connected to a second arm of the lever 
for positioning the extraetion valve alad servo 
mechanism adapted to position the third arra of 
the lever in accordance with changes in extrate 
tion pressure and including extraction pressure 
Sensing mealas adapted to position pilot fmeans 
controlling a motor, the combination of means 

- for attomatically limiting novement of the tur 
bine valves comprising a second three-arra lever 
adapted to produce directly a restoring action on 
said pilot means, first and second stop means 
connected to move with said first linkage and 
adapted to engage opposite sides of a first arm 
of the second three-arra lever wiaereby the servo 
notor is preverated from moving the high-pres 

i Sure inlet Valve beyond predeterrained inaiting 
positions in both the opening and the closing 
directions, and third and fourth stop near as con 
nected to move with said second lirakage and 
adapted to eragage opposite sides of a second arm 
(of the second ever means whereby the servo 
notor is preverated frona novirag the extraction 
valve beyond predetermined limiting positions in 
both the opening and closiag directions, the third 
arm of the Second three-arm ever means being 
"CGranected to produce the direct restoring action 
on said pilot means. 

5. In a governing system for an extraction tur 
birae having a first aigh-pressure inlet wave and 
a Second lower-pressure extractiona valve, the 
Corabination of a floating three-arna lever for 
-e00rdinating aoweneat of the vayes aad includi 
ing means for altering the relative effective 
lengths of the first and second arms, first lirakage 
means conneeted to the first arra for positioning 
the inlet valve, second linkage aeans connected, 
to the second arm for positioning the extraction 
valve, the second linkage including variable ratio 
lever raeans for altering the rate of charage of 
extraction valve position with ehange in three 
arm lever position, whereby through suitable ad- 45 
justment of the floating three-arm ever and 
variable ratio means the extraction pressure may 
be adjusted, servo-mechanism adapted to posi 
tion the third-arm of the floating lever in aecord 
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2 
ance with changes in extractioni pressure and 
including extraction pressure Sensing aeans coa 
structed and arranged to position pilot means 
controlling a servo-motor, and means for auto 
matically limiting movement of the traine 
Valves comprising second lever means adapted 
to effect a restoring action directly on said pilot 
means, first adjustaiole stop means connected to 
move with the first linkage and adapted to era 
gage a first portion of the second lever means, 
and second adjustable stop means connected to 
move with the second linkage and adapted to 
engage a Second Sgaced portion of the secogad 
lever means, whereby through adjustalent of said 
stop means the Servo-motor raay be prevealed 
from moving the Valves beyond predetermined 
limiting positions. - - - 

6. In a govering system for an extraction tir 
bine having a first high-pressure inlet valve and 
a Second lower-pressure extraction waive, a float 
ing three-arm lever for coordinating movement 
of Said Valves, the first linkage raneans coraneeted 
to the first arm for positioning the inlet wave, 
Second linkage means connected to the second 
arm for positioning the extraction waive, and 
Servousaechanism adapted to position the third 
arm in accordance with changes in extraction 
preSSure and including extraction pressure seas 
ing means, Said floating three-arm lever inclagd 
ing means for changing the effective length of 
the first arm relative to the second arm, agad at 
least one of Said linkages including variable ratio 
lever nearas for altering the rate of change of 
Valve position with change in three-arna lever 
position, whereby through suitable adjustmeat of 
the floating three-arm and the variable ratio 
means the extraction pressure may be adjusted. 

CARL.E. SEDERQUEST. 
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