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To all whom it may concern: 
IBe it known that I, FREDERI('f SA MUEL 

soN, a subject of the King of Sweden, re 
siding at Rugby, England, have invented 
certain new and useful Improvements in 
Governing Mechanism for Turbines, of which the following is a specificatioh. 
My invention relates to the control of the 

supply of fluid to turbines of the type adapt 
ed to be operated either with high pressure 
fluid or with the exhaust fluid from another 
prime mover or machine, or with both, and 
the object of the invention is to provide a 
simple arrangement of devices for efficiently 
controlling the turbine. 
A structure made in accordance with my 

invention comprises a pair of mechanically 
coupled valves one of which operates on the 
supply of fluid to the high pressure end of 
the turbine while the other controls the sup 
ply of exhaust fluid to an intermediate stage 
of the turbine, the valves being preferably 
operated by means of a motor working un 
der the control of the governor. 
In the accompanying drawings which 

illustrate one of the embodiments of my in 
vention, Figure 1 is a vertical section 
through a mixed pressure steam turbine of 
the Curtis type, having a combined high and 
low pressure controlling valve attached 
thereto, Fig. 2 is a section through the high 
pressure part of the combined valve mecha 
Tiism, Fig. 3 is a diagrammatic view of a 
speed governor for controlling the motor 
that actuates the controlling valve, and Fig. 
4 is a view showing my invention as applied 
to a vertical shaft turbo-generator. 

Referring to the drawing, 1 is the turbine 
shaft carrying the bucket wheels 2 between 
which are located the diaphragms 3, these 
parts being inclosed by the casing 4. The 
valve easing 5 is secured to the wheel cas 
ing 4 by bolts passing through the flange 6 
and is preferably substantially cylindrical 
and arranged vertically with the inlet 7 for 
admitting exhaust steam situated at its lower 
extremity. Situated in the wall of the valve 
casing 5 are a number of ports 8 communi 
cating with passages 9 and 10 the latter ad 
nitting exhaust steam which enters at 7 and 

the duct 11 in the turbine casing which sup 
plies the intermediate stage nozzles 12. 

13 is a valve of the piston type carried 
by the valve rod 14 and having perforations 55 
15 so as to permit of balancing the pressure 
on both sides. This valve controls the sup 
ply of exhaust steam to the intermediate stage nozzles by covering and uncovering 
the ports 8. - 
The low pressure valve casing 5 supports 

a second or high pressure valve casing 16 
substantially cylindrical and having an inlet 
17 admitting high pressure steam from the 
supply main. The body of this high pres- 65 
sure valve casing is provided with ports 18 
connecting the valve cylinder with ducts 19 
each of which communicates by means of 
one or more pipes 20 with an individual in 
let nozzle or set of nozzles 21 of the first or 70 
high pressure stage of the turbine. Ports 
18 are controlled by the piston valve 22 se 
cured to the valve rod 14 and moving in 
unison with valve 13. The lower portion of 
valve 22 slides in a downwardly extending 75 
portion 23 of the casing 16 and is separated 
from the upper part by the annular groove 
24 which is filled with live steam at high 
pressure entering at 17 and passing through 
the passages 25 formed by the septa 26 in 80 
the upper part of the piston. When the pis 
ton moves upwardly until the annular groove 
or chamber. 24 is opposite the ports 18 live 
stean is adnmitted to the pipes 20 and first 
stage nozzles 21. The ports 18 are so ar- 85 
ranged one above the other that when one is 
filly uncovered the next one is just com 
inencing to open. By this arrangement noz-, 
zles or other fluid discharging devices are 
cut into and out of service successively. 90 
The valves 13 and 22 are preferably ar 
ranged so that the high pressure ports are 
not uncovered until the exhaust inlet ports are fully uncovered. 
The valve rod 14 passes through a stuffing 

box 27 in the bottom of the low pressure 
valve casing 5 and carries the ram or pis 
ton 28 of a hydraulic motor 29 the cylinder 
of which may be conveniently bolted to the valve casing. 
The valves may be operated in any suit 
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draulic motor which receives its supply of 
motive fluid from a suitable source and is 
controlled by the relay valve 30 responsive 
to variations of speed through the interme 
diary of the turbine governor 31, the latter 
being connected to said valve by the stem 32. 
The operation of the controlling valve is 

as follows: The valve 13 controls the speed 
of the turbine in the ordinary manner when 
there is a sufficient supply of exhaust steam, 
but if the requisite quantity of low, pressure 
steam is not supplied to the ihtermediate 
stage, the speed falls whereupon the turbine 
governor actuates relay valve 30 to cause the 
motor 29 to lift the valves 13 and 22 thus un 
covering one or more of the high pressure 
steam inlet ports 18 and admitting high 
pressure steam to the first stage nozzles 21 
whence the steam passes through the first 
stage wheel and then into the succeeding 
stages of the turbine and mixes with the ex 
haust steam admitted to the intermediate 
stage controlled by the exhaust steam inlet 
valve. The turbine now speeds up and 
should the speed be too high the governor 
causes the relay valve 30 to operate and the 
ram 28 to descend thereby operating the 
high pressure valve 22 to reduce the supply 
to the first stage nozzles and the valve 13 to 
throttle the supply of exhaust steam to the 
intermediate stage. The nozzles 12 are shut 
off from the other nozzles of the same stage, 
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(see dotted lines Fig. 1) and also from re 
ceiving fluid from the first stage. The first 
and second stage nozzles located at the left 
of the shaft receive motive fluid, if at all, 
from the high pressure source, while the 
third stage nozzles on the same side being 
in communication with the annular chamber 
33 receive fluid either from the high or low 
pressure source or from both as the case 
may be. 
The turbine structure just described forms 

the subject matter of a copending applica 
tion which has resulted in Patent 875,111 of 
December 31, 1907. - 
In Fig. 4 I have shown my invention as 

applied to a vertical shaft, turbine driven 
electric generator, although the invention is 
not to be construed as being so limited. In 
this figure 31 indicates the speed governor 
which is driven by the main shaft 1 of the 
turbine. It is inclosed in a dome 35 that is 
mounted on top of the electric generator 86. 
This generator is supported on the turbine 
by a stool 37. Movements of the governor 
weights are transmitted to the governor le 
ver 38. To the free end of the lever is ad 
justably attached a rod 39. The lower end 
of this rod is connected to a lever 40 which 
actuates the pilot valve 30 to control the op 
eration of the hydraulic motor which actu 
ates the high and low pressure governing 
valves in a manner heretofore described. In accordance with the provisions of the 
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patent statutes, I have described the princi 
ple of operation of my invention together 
with the apparatus which I now consider to 
represent the best embodiment thereof; but 
I desire to have it understood that the ap 
paratus shown is only illustrative, and that 
the invention can be carried out by other 
means. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
1. An elastic-fluid turbine arranged to re 

ceive and operate on motive fluid from two 
separate sources, in combination with gov 
erning valves that control the admission of 
fluid to the turbine from both sources of 
supply and a motor which is common to and 
actuates said valves. 

2. In combination, a turbine having an 
inlet connected to a source of high pressure 
fluid, an inlet connected to a source of low 
pressure fluid, mechanically connected valves 
for regulating the flow through the inlets, 
and a speed, governor constituting the sole 
means for controlling the valves whereby 
the high pressure valve will be opened after 
the low pressure valve to supply high pres 
sure steam to the turbine when the Supply 
of low pressure steam is insufficient to drive 
the turbine at normal speed, the valves be 
ing closed in the reverse order. 

3. An elastic-fluid turbine arranged to re 
ceive motive fluid from separate sources at 
high and low pressure, the said pressures be 
ing independently variable, in combination 
with valves controlling the admission of 
fluid from both of said sources, and fluid 
actuated means for operating the valves 
which under conditions of increasing load 
fully opens the low pressure controlling 
valve and subsequently opens the high pres 
sure controlling valve, and which closes the 
latter and then the former under decreasing 
load conditions. 

4. An elastic-fluid turbine having an inlet 
for low pressure motive fluid, and a second 
inlet for high pressure fluid, in combination 
with a valve casing having ports communi 
cating with both inlets, valves in the casing 
which control the ports, a motor for moving 
the valves, and a governor for the motor. 

5. An elastic-fluid turbine having an inlet 
for low pressure motive fluid, and a second 
inlet for high pressure fluid, in combination 
with a valve casing having a port communi 
cating with the low pressure inlet and the 
turbine, ports communicating with the high 
pressure inlet and the turbine, a valve which 
controls the low pressure port by a throt 
tling action, and a valve which cuts the high 
pressure ports into and out of service Suc 
cessively. 

6. In a governor merhanism, the combina 
tion of a casing having ports leading there 
fron, an illet for the casing, a valve mount 
ed in the casing for changing the effective 
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area of the discharge ports, a second casing 
having ports leading therefrom and located 
in different planes so as to come into opera 
tion successively, a valve mounted in the 
second casing, a fluid - actuated motor for 
moving both valves, and a pilot valve for 
controlling the motor. 

7. A multi-stage elastic fluid turbine com 
prising high pressure nozzles, bucket wheels, 
a casing common thereto, ports communicat 
ing with the said nozzles that receive high 
pressure fluid only, and other ports commu 
nicating with stage nozzles which receive 
low pressure fluid only, stage nozzles that 
receive high pressure fluid only, and stage 
nozzles that receive low pressure fluid only, 
in combination with means which supply 
the turbine with fluid from one source so 

sources when the demand for fluid cannot 
be satisfied by one source, and an actuator 
that is common to the means. 

8. In anelastic flid turbine, the combina 
tion of a plurality of bucket wheels, a casing 
therefor, partitions which divide the casing 
into wheel compartments, individual high 
pressure nozzles, a plurality of conduits that 
supply high pressure motive fluid to said 
nozzles, a valve that cuts the conduits into 
and out of service successively, stage nozzles 
arranged in a group, a valve which governs 
the admission of fluid to said group by 
throttling, an operating means connecting 
the valves, a fluid actuated motor for mov 
ing the valves, and a governor for control 
ling the action of the motor. 

9. In combination, a turbine, a valve con 
trolling the supply of live steam to the tur 
bine, a valve controlling the supply of low 
pressure fluid to the turbine, a motor which 
opens the valve controlling the low pressure 
fluid first and then that controlling the high 
pressure, and a speed governor which con 
tros tine action of the motor, 

1). In i turbine, the conÎnbination of blad 
ing for a low pressure filaid, supplemental 
blading coin: rising a prior stage for an in 
deprendent source of fluid at a higher pres 
sure than that staplied the first mentioned 
blading, and meals affected alone by 
changes in speed of the tailpine for throw 
ing the supplemental ble ding in and out of 
artion. 

11. In a turioine, the combination of blad 
ing for a tow l'essure fluid, supplemental 
bia di g coi rising a pior stage for an in 
dependent source of fluid at a higher pres 
sure than that stipplied to the first men 
tioned blading, and a speed governor con 
stiuting tie sole eans for positively 
iirt wing the still ciental lading in and 

.{?t ?? ? : ? 
2. in a t i * : , i! :: tombination of blad 

iting for a ir: :;" i ii es; ; ; t': filid, supplemental 
: : : : : “( ? ' ' : i ", a lirier stage foi in in 

dependent source of fluid at a higher pres 
sure than that supplied the first mentioned 
blading, and valves. mounted relatively to 
each other so as when moved, to always si 
multaneously move either toward closed or 

: open position for controlling and regulat 
ing the supply of high pressure and low 
pressure motive fluid to said blading. 

13. In a turbine, the combination of blad 
ing for a low pressure fluid, supplemental 
blading comprising a prior stage for an in 
dependent source of fluid at a higher pres 
sure than that supplied the first mentioned 
blading, and valves rigidly mounted rela 
tively to each other for controlling and 
?????????t†????? the supply of high pressure and 
low pressure motive fluid to said blading. 

14. In a turbine, the combination of blad 
ing for a low pressure fluid, supplemental 
blading comprising a prior stage for an in 
dependent source of fluid at a higher pres 
sure than that supplied the first mentioned 
blading, and valves mounted on the same 
rod for controlling and regulating the sup 
ply of high pressure and low pressure mo 
tive fluid to said blading. 

15. A mixed pressure turbine havin 
valves for regulating the supplies of hig 
and low pressure steam to said turbine, and 
speed responsive mechanism constituting 
the sole means for controlling said valves 
whereby the high pressure valve will be 
opened after the low pressure valve to sup 
ply high pressure steam when the low pres 
sure supply is inadequate to meet the de 
mands of the turbine. 

16. In combination, a turbine, high pres 
sure and low pressure fluid conduits, valves, 
for regulating the flow of fluid between the 
turbine and said conduits, a rod or stem on 
which the valves are mounted, and means 
including a speed responsive device for mov 
ing the stem to open and close the valves in 
successive order. - 

17. In combination, a turbine, conduit for 
low pressure motive fluid, in combination 
with valve means for regulating the flow of 
high pressure fluid between the turbine and 
one conduit, valve means for regulating the 
bine and the other conduit, a motor for actu 
ating both of the valve means, and a speed 
governor that controls "the motor. 

18. The combination of a prime mover, 
with means for supplying it with motive 
fluid from a plurality of sources at different 
pressures comprising valves for regulating 
the admission of fluid from each of said 

the valves, and speed responsive mechanism 
for controlling the motor in a manner to 
case the valve or valves regulating the ad 
tnission of fluid from a source at lower 
pressure to open to full flow capacity before 

high pressure motive fluid and a conduit for 

fiow of low pressure fluid between the tur- : 

sources, a motor common to and actuating. 
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opening the valve or valves regulating the tor for opening said valves one after another 
admission of fluid from a source at higher beginning with a low pressure valve and pressure to supplement the low pressure sup- closing them in the reverse order, and a 15 
ply, said mechanism closing the valves in the speed responsive device for controlling the 
reverse order. motor. . . . . . V 

19. In a mixed pressure turbine, the com- In witness whereof I have hereunto set 
bination of a conduit ?: the turbine my hand this 16th day of July, 1907. . . 
with steam from a source at low pressure, a IRTOK SAMT TREr „Sr 
conduit for supplying steam from a source ???? FREDERICK SAMUELSON. 
at relatively high pressure, a plurality of Witnesses: . 
valves for controlling the flow from the con- CHARLEs H. Fu LLER, 
duits into the turbine, a fluid actuated mo- || J. A. FoSTER. 
Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, 

Washington, D.C.' 


