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pany, a corporation of New York . . . 
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I 6 Claims. (CI. 253-59) . . . 
* The present invention relates to elastic fluid 
turbines comprising a bucket wheel and means 
for directing and controlling the flow of elastic 
fluid to said bucket wheel. This means usually 

5 comprises a nozzle or nozzles and a single or a 
plurality of throttle valves. The control of the 
flow of elastic fluid to the turbine by means of 
a throttle valve or valves causes a loss of energy 
which reaches a maximum when the throttling is 

10 

.. of Yalves fo? controlling the flow to a plurality 
of groups of nozzles and the loSS reaches a mini 
mum in case a control valve is provided for each 
nozzle. The last arrangement, however, is in 
most cases prohibitive in view of the great manu 
facturing cost. The customary arrangement re 
sorted to therefore comprises a plurality of groups 
of nozzles and a throttle valve for each group. 
Each group may have the same number of noz 
zles or a different number of nozzles. . . . . 
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The object of our invention is to provide an 
improved construction and arrangement of the 
kind of turbines above specified whereby, with 

25 
arate valve for each group substantially the same 

' control effect is obtained as with an arrangement 
in which the flow of elastic fluid to each nozzle 
is controlled by a special throttle valve. . . . . . 

For a consideration of what we believe to be 
novel and our invention, attention is directed to 
the following description and the claims append 
ed thereto in connection with the accompanying 
drawings which form a part of our specification. 
In the drawings, Fig. 1 is a perspective view 
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partly broken away of an arrangement embody 
ing our invention and Figs. 2 to 5 inclusive are 
exploded views of a part of Fig. 1 under different 
operating conditions. - 

. . The arrangement comprises an elastic fluid 
turbine. Ohaving a plurality of nozzles for direct 
ing the flow of elastic fluid in to a bucket wheel, 
not shown. In the present instance we have 
indicated six such groups of nozzles ?il, 2, 3, 4, 
15, and f6. The first three groups comprise only 
one nozzle each, whereas the last three groups 
14, 5, and 6, have four nozzles each, that is, 
a number greater by one than the total number 
of nozzles of the first three groups, or from a 
general viewpoint, if the number of nozzles of 
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50 
each of the first or primary groups is “n” and the 
number of such groups is “m” we provide the sec 
ond or secondary groups of nozzles with a num 
ber of nozzles equal to (nxm) +1. 
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a bottom 49 With a plurality of openings for con 

present instance indicated as a speed governing 
accomplished by a single valve. This loss is con- mechanism, whereby the valves are moved in 10 
siderably reduced by the provision of a plurality b 

tion is such that the valves 20, 2, and 22 are 
valves. 23, 24, and 25 are opened. During the 15 
Opening of any of the valves 23, 24, and 25, which 

24 and 22, which may be termed primary valves, 
care consecutively closed. The primary valves 

g 

thereby effecting gradual, substantially uniform 
change in flow during valve opening travel and 

comparatively few groups of nozzles and a sep 

fluid. 

floating lever or follow-up lever 30 having an in 35 

Valve. The latter comprises a cylinder 33 hav 

connections to these conduits are normally coy. 

the intermediate point of the floating lever 30. 

a cylinder 40 having a piston 4 movable there 
in and biased in a downward direction by a 
Spring 42. The piston 4 is fastened to a stem 
43 pivoted to the left-hand-end of floating lever 
39 and having an upper portion connected to a 
rack rod 44. The lattermeshes with a pinion 45 

Elastic fluidisconducted to the nozzles through 
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a chest 17 having an inlet 18 connected to a 
Source: of elastic fluid, not shown. The chest has 

ducting elastic fluid from the chest to the groups - 
of nozzles. Valves. 2, 2, 22, 23, 24, and 25 are 5 
provided for controlling the flow of elastic fluid 
from the chest: to the groups of nozzles. The 
Valves are controlled by a mechanism, in the 

response to Speed or load changes of the tur 
. The arrangement according to our inven. 

consecutively opened and closed while the other 

may be termed secondary valves, the valves 20, 

28, 2f, and 22 are consecutively opened inter- 20 
mediate the consecutive opening of two sec 
Ondary valves. Thus, tine primary valves 20, 2, 
and 22 for directing the flow to the primary : 

ups or individual nozzles ff, f2, and 13, serve 
Subdivide the large groups 4, 5, and 6, 25. 

small loss in efficiency by throttling of elastic 
More specifically, the mechanism shown in the 30, 

drawing comprises a speed governor 26 driven 
from the turbine shaft 27 and connected to the 
right-hand end of a lever 28 having a fulcrum-29. . . 
The left-hand end of lever 28, is connected to a 
termediate point connected to a pilot valve or 
control member 3 í and its left-hand end pivoted 
to a hydraulic motor 32 controlled by the pilot 
ing an inlet conduit. 34 for receiving actuating 40 
fluid Such as oil and a drain conduit. 35. The 
ered by Valveheads 36 and 37 respectively se 
cured to a stem 38, which latter is connected to 

?5 
A conduit 39 is connected between the pilot Valve 
and the hydraulic motor. 32. The latter includes 
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Secured to a camshaft. 46. . . . . . 
The arrangement so far described is well 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





5 

10 

5 

1,997,456 
the hydraulic cylinder 40. This prevents closing 
of the turbine valves by limiting the angular 
movement of the cam shaft 46 and the cams. 
Another stop 83 provided near the bottom of the 
cylinder 40 limits the downward movement of 
the piston 4. - : . ." 

Closing movement of the turbine valves to re 
duce the flow of elastic fluid during descreasing 
load and increasing speed is effected through the 
hydraulic motor 40 and the pilot valve 3 by turn 
ing the cam shaft in opposite direction. When 
this occurs the cam surfaces, which formerly 
caused opening of the Valves, now effect closing 
thereof and the operation of the different cams. 
and the valves, in particular the relation between 
the operation of the primary cams and valves and 
that of the secondary cams and valves, is very sin 
ilar to that described above with regard to in 
creasing load demand on the turbine. 
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Having described the method of operation of 
our invention, together with the apparatus which 
we now consider to represent the best embodiment 
thereof, we desire to have it understood that the 
apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
What we claim as new and desire to secure by 

Letters Patent of the United States, is: 
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1. In an elastic fluid turbine, a plurality of 
individual nozzles and groups of nozzles for di 
recting elastic fluid to a bucket wheel, means 
for controlling the flow of elastic fluid to the 
nozzles comprising primary valves for separately 
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controlling the flow to several individual nozzles 
and at least one secondary valve for simul 
taneously controlling the flow of fluid to a group 
of several nozzles, and means including cams for 
first consecutively gradually opening the pri 
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mary valves, then gradually opening the second 
ary valve and simultaneously consecutively clos 
ing all of the primary valves, and finally grad 
ually reopening the primary valves when the 
secondary valve is fully opened to obtain sub 
stantially the same control effect as may be ob 
tained with a separate valve for each nozzle. 

2. In an elastic fluid turbine, a plurality of 
individual nozzles and a plurality of groups of 
nozzles for directing fluid to a bucket. Wheel, a 
primary valve for controlling the flow of fluid 
to each of said individual nozzles, and a second 
ary valve for controlling the flow to each of Said 
groups, means including cams for controlling the 
valves effecting consecutive gradual closing of 
the primary valves while a secondary valve is 
being opened and consecutive gradual opening 
of the primary valves after a secondary valve 
has been moved into full opening position for. 
obtaining a substantially uniform change of flow 
during load increase on the turbine. 

3. In an elastic fluid turbine, a plurality of in 
dividual nozzles and a plurality of groupSCOm 
prising a number of nozzles greater by one than 
the total of the individual nozzles, primary valve 
means for separately controlling the flow of fluid 
to each of said individual nozzles, Secondary 
valve means for separately controlling the flow 
of fluid to each of said groups, and means for 
operating both valve means to effect during load 
increase consecutive gradual opening of the Sec 
ondary valve means and during the opening of 
each secondary valve means consecutive gradual 
closing of the primary valve means and inter 
mediate the opening of two secondary valve ." 

3 
means consecutive gradual opening of the pri 
mary valve means to obtain a straight line flow 
characteristic of the turbine. 

4. In an elastic fluid turbine, a plurality of in 
dividual nozzles and a plurality of groups com 
prising a number of nozzles greater by one than 
the total of the individual nozzles, primary valve. 
means for Separately controlling the flow of fluid 
to each of said individual nozzles, secondary 
valve means for separately controlling the flow 
of fluid to each of said groups, and a governing 
mechanism including a cam shaft With a cam 
for operating the primary valve means and a 

0. 

plurality of cams for operating the secondary 
valve means to effect during a certain load in 
crease first opening of the primary valve means, 
then opening of a secondary valve means and 
simultaneously closing of the primary valve 
means, and with said secondary valve means in . . . . . 
fully opened position consecutive opening of the 20 
primary valve means. 

5. In an elastic fluid turbine, a plurality of 
individual nozzles and groups of nozzles for di 
recting elastic fluid to a bucket wheel, a chest 
having an inlet for receiving elastic fluid, a bot 
tom in the chest having a plurality of openings 
each connected to an individual nozzle and a 
plurality of larger openings connected to sep 
arate groups of a number of nozzles greater by. 
one º than the 1 total of individual, nozzles, a pri 
mary valve for each of the first mentioned open 
ings, a secondary valve for each of the larger 
openings, a speed governing mechanism includ 

changes, cam means on the shaft for consecu 
tively gradually opening the secondary valves 
during speed drop, and other cam means on the 
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ing a speed governor driven by the turbine and 
a cam : shaft operated in response to speed: 35 

shaft for consecutively gradually closing the 
primary valve means during the opening of each 
secondary valve means, said last named cam 
means effecting consecutive gradual opening of 
the primary valve means prior to the opening . . . . 
of each secondary valve, means to obtain a 
straight line flow characteristic of the turbine. 
6. In an elastic fluid turbine, a plurality of 
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individual nozzles and a plurality of groups com 
prising a number of nozzles greater by one than . . . . '." 
the total of the individual nozzles, primary valve 
means for separately controlling the flow of fluid 
to each of said individual nozzles, secondary valve 
means for separately controlling the flow of fluid 
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to each of said groups, and means for operating 
both valve means to effect during load increase 
consecutive gradual opening of the secondary 
valve means and during the opening of each sec 
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ondary valve means consecutive gradual closing: 
of the primary Valve means and intermediate the 
opening of two secondary valve means consecu 
tive gradual opening of the primary valve means 
to obtain a straight line flow characteristic of 
the turbine, the means for operating the primary 
valve means including a cam having a plurality 
of cam opening and closing surfaces for causing 
a plurality of consecutive opening and closing 
movements of the primary valve means during 
the consecutive opening of the secondary valve : 
eaS. ?? 

EDGAR. D. DICKINSON. 
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