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1. 

The present invention relates to elastic fuid 
turbines and has for its principal object the pro 
vision of new and improved apparatus of this 
type. 
A more specific object of the invention is to 

provide new and improved valve gear for oper 
ating the inlet valves of a steam turbine. 
As the size of turbines has increased, the valve 

gear has been made heavier and the force re 
quired to move it has become correspondingly 
larger. This has made the old practice of mount 
ing the valve gear on the turbine casing un 
desirable since the relatively large forces trans 
mitted from the actuating mechanism to the 
valve gear act directly. On the casing and result 
in excessive stresses in the turbine cylinder. This 
problem has been solved by others by making the 
valve chest and valve gear as a separate unit and 
connecting the valve chest and nozzle chamber 
by conduits. Such a solution is unsatisfactory 
from a space saving standpoint. It is therefore 
an object of this invention to provide an ar 
rangement whereby the inlet Valves of a rela 
tively large steam turbine may be mounted on 
the turbine casing without danger of overstress 
ing the casing. 
Another object of this invention is to provide 

a valve gear including a camshaft which may be 
mounted on a turbine casing and which will ob 
viate the possibility of the camshaft binding in 
its bearings when the turbine casing expands 
unevenly. 
Other objects will appear hereinafter as the 

description of the invention proceeds. 
The novel features of the invention and how 

the objects are attained will appear more fully 
from this specification and the accompanying 
drawings showing one embodiment of the inven 
tion and forming a part of this application, and 
all of these novel features are intended to be 
pointed out in the claims. 

In the drawings: 
Fig. 1 is a fragmentary elevation of a turbine 

embodying this invention; 
Fig. 2 is an end view of the turbine shown in 

Fig. 1; 
Fig. 3 is an enlarged section taken on the line 

III-III of Fig. 2 looking in the direction of the 
arrows and 

Fig. 4 is a section taken on the line IV-IV of 
Fig. 3 looking in the direction of the arrows. 
The turbine herein illustrated as embodying 

this invention comprises a turbine casing slid 
ably supported by a pedestal 2 provided with a 
base 3. Motive fluid is supplied to the turbine 
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2 
through a conduit 4 and is controlled by valve 
means, here shown as cam operated inlet valves 
7 of a type well known in the art. The inlet 
valves 7 are operated by a valve gear 8, which is 
Supported by a supporting member 9 and actu 
ated by actuating means, here shown as a fluid 
ServOmotor , cooperating with the base 3. 
The inlet valves are identical and each may 

comprise a valve casing 2 carried by the tur 
bine casing and enclosing a valve body (not 
shown) biased toward closed position by means 
of a Spring (not shown) and carried by a rod 
3 slidably mounted in the valve casing 2. One 
end of a lever 4 is pivotally connected at 6 
to a lug 7 formed on the valve casing 2; the 
medial portion of the lever slidably engages the 
rod. 3 and the other end of the lever carries a 
roller 8 which is movable under the influence 
of the valve gear 8. - 
The valve gear 8 is here shown as including 

camshaft means which may comprise shafts 9, 
2, 24. The shafts 9 and 2 are journaled in 
bearings 22 carried by the valve casings 2 and 
are provided with cams 23 of any suitable shape 
which engage the rollers 8 of the levers 4 and 
act to move the levers 4 about the pivots 6 and 
open or close the inlet valves T when the shafts 
9, 2 are rotated. The shaft 24 is journaled 

in bearings 26 and 27 carried by the supporting 
member 9 Secured to the base 3. The Shafts, 9, 
2 and 24 are connected by flexible torque trans 
mitting connection means, here shown as flex 
ible couplings 28, and are adapted to be rotated 
by gearing 29 carried by the supporting member 
9 as will more fully appear. 
The supporting member 9 is here shown as a 

column 3 bolted to the base 3 and provided with 
two laterally extending brackets 32, 33. The 
brackets 32, 33 are here shown as welded to op 
posite sides of the column 3 and extending in 
parallel planes toward the inlet valves 7. The 
bearings 26, 27 which carry the shaft 24 are car 
ried by the outboard ends of the brackets 32 
and 33, respectively. 
The gearing 29 for rotating the shafts 9, 2, 

24 may comprise a pinion 34 secured to the shaft 
24 and meshing with a gear. Segment 36 carried 
by a shaft 3 journaled in bearings 38 which are 
secured to the top of the column 3. A lever 
39 integral with the gear segment 36 is pivotally 
connected at its free end to a piston rod 40 of 
the fluid servomotor , here shown as bolted 
to the column 3. Control means (not shown) 
control the movements of the servomotor . 
The flexible torque transmitting connection 
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means 28 for connecting the shafts 9, 2 and 
24 may be of any suitable construction and are 
here shown as comprising a pair of levers 42 
keyed to the respective ends of the shafts to be 
Coupled, each lever having a bifurcated offset 
end portion 43 provided with a hole 44 to receive 
a bolt 45. The levers 42 are mounted on the 
shafts to be coupled in such a manner that the 
bifurcated ends 43 of both levers $2 lie in a corn 
mon plane perpendicular to the axis of the shafts 
to be coupled. A link , formed with a spherical 
SOcket 48 near each end and having a ball 49 
disposed in each socket 48 in articulating rela 
tion with the link it, is disposed in the notches 
50 formed by the bifurcation of the ends 43 of 
the lever 42. The balls 49 are held rigid relative 
to the levers 42 by means of the bolts 45 and 
the link 4 is permitted to move relative to the 
balls 49 and the ever 32 within limits deter 
mined by the clearance between the link A and 
the sides of the notches 50. 
In operation, the piston rod 4) of the fluid 

servomotor will move the lever 39 up or down 
thus rotating the gear segment 3 about the 
shaft 3 and causing the pinion carrying shaft 
24 to turn. The shaft, 24 drives the shafts 9, 
2 through the couplings 28 and causes the inlet 
valves 7 to be opened or closed as hereinbefore 
described. It will be apparent that vertical 
forces exerted by the Servonotor on the gear 
ing 29 will be carried by the Supporting member 
9 and that torque will be transmitted to the 
shafts 9, 2 . The shafts 9, 2 will transmit 
to the bearings 22 a force the magnitude of which 
is equal to the torque carried by the shafts di 
vided by the effective radius of the coupling 28. 
Since the bearings 22 are carried by the valve 
casings f2, each waive and its associated bear 
ing will act as a unit and the force transmitted 
therefrom to the turbine casing will be deter 
mined by the magnitude and direction of the 
force exerted by the shaft on the bearing. It 
will be apparent that this force will be relatively 
Small as compared with the force exerted by the 
Servomotor . . Thus large actuating forces can 
be utilized without danger of overstressing the 
turbine casing f. 

It will also be apparent that the journaling 
of each of the shafts 9, 2, 24 in independent 
sets of bearings 22, 2, 27 and the connection of 
the shafts with the flexible couplings 28 will pre 
vent uneven expansion of the turbine casing 
from causing binding of the shafts 9, 2, 24 in 
their respective bearings and Will permit relative 
movement, due to expansion and contraction be 
tween the casing and the supporting member 
9 to take place with no binding of the shafts 9, 
2?, 24 in the bearings 22, 26, 27. 
From the foregoing, it will be obvious to those 

skilled in the art that the illustrated eribodi 
ment of the invention provides a new and in 
proved elastic fluid turbine and accordingly ac 
complishes the objects of the invention. On the 
other hand, it will also be obvious to those skilled 
in the art that the illustrated enbodiment of the 
invention may be variously changed and modi 
fied, or features thereof, singly or collectively, 
embodied in other combinations than those i 
lustrated, without departing from the Spirit of 
the invention, or sacrificing all of the advan 
tages thereof, and that accordingly the disclosure 
herein is illustrative only and the invention is 
not limited thereto. 

It is claimed and desired to secure by Letters 
Fatent: 
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4. 
1. In an elastic fluid turbine, the combination 

comprising: a turbine casing: a base Supporting 
Said casing; valve means carried by Said casing 
for controlling the admission of motive fluid 
thereto; camshaft means having at least a por 
tion rotatably mounted on Said casing in operat 
ing relation with said valve means for causing 
valve opening and closing movement upon ro 
tation thereof; Supporting means COOperating 
with Said base for Supporting at least One end 
of said camshaft means; and operating means 
cooperating with said base for rotating Said at 
least one end of Said camshaft meanS. 

2. In an elastic filiid turbine, the Conolination 
comprising: a turbine casing; a base Supporting 
said casing; can operated valve ineans carried 
by said casing for controlling the admission of 
motive fluid thereto; camshaft means including 
a plurality of substantially coaxially arranged 
camshafts rotatably mounted on Said casing in 
operating relation with said valve means for 
causing valve opening and closing ovement 
upon rotation thereof and flexible torque trans 
mitting connection means betWeen Said Caln 
shafts; supporting means cooperating with Said 
base for supporting an end portion of Said can 
shaft means; and operating means cooperating 
With said base and with Said end portion for 
rotating said camshaftS. 

3. In an elastic fiuid turbine, the combination 
comprising: a turbine casing; a base Supporting 
said casing; valve means carried by Said casing 
for controlling the admission of motive fuid 
thereto; supporting means carried by Said base, 
a shaft having a first portion rotatably mounted 
Gr, said casing in operating relation with said 
valve means for causing valve opening and cloS 
ing movement upon rotation thereof and a Sec 
ond portion rotatably mounted. On Said Support 
ing means; operating means cooperating with 
said base for rotating said Second portion of Said 
shaft; and flexible torque transmitting connec 
tion means for connecting said first and Second 
portions of Said shaft. 

4. In an elastic fluid turbine, the combination 
comprising: a turbine casing; a base Supporting 
said casing; cam operated valve means carried 
by said casing for controlling the admission of 
motive fluid thereto; camshaft means compris 
ing a plurality of substantially coaxially arranged 
shafts, at least one of said shafts being rotata 
bly mounted on said casing in operating rela 
tion with said valve means and another of Said 
shafts being rotatably supported by Said base; 
flexible connection means between Said shafts; 
and means cooperating with said base for rotat 
ing said camshaft means. 

5. In an elastic fluid turbine, the combination 
comprising: a turbine casing; a base Supporting 
said casing; cam operable valve means carried 
by said casing for controlling the admission of 
motive fluid thereto; carnshaft means compris 
ing a plurality of shafts rotatably inguinted on 
said casing in operating relation with Said valve 
means for causing valve opening and valve clos 
ing movement upon rotation thereof and flexible 
torque transmitting connection means between 
said camshafts; supporting meatiS cooperating 
With said base for supporting at least one end 
portion of at least one of said shafts; and Operat 
ing means cooperating with Said base for rotating 
said at least one end portion. 

6. In an elastic fluid turbine, the combina 
tion comprising: a turbine casing; a base Sulp 
porting said casing; can operated Valve means 
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carried by Said casing for controlling the admis 
Sion of motive fluid thereto; a supporting men 
ber carried by Said base; a plurality of shafts, 
at least one of Said shafts being rotatably mount 
ed. On Said Casing in operating relation with Said 
Cam Operated valve means for causing valve open 
ing and Valve closing movement upon rotation 
thereof and another of said shafts being rotatably 
Supported by Said supporting member; flexible 
torque transmitting connection means between 
each of Said shafts; gearing carried by said Sup 
porting member for rotating at least one of Said 
shafts; and means cooperating with said base for 
actuating Said gearing. 

7. In an elastic fluid turbine, the combination 
comprising: a turbine casing; a base Supporting 
Said Casing; calm operated valve means carried 
by Said casing for controlling the admission of 
motive fluid thereto; camshaft means compris 
ing a plurality of Substantially coaxial Shafts; at 
least One of Said shafts rotatably mounted on Said 
casing in operating relation with Said valve 
means for causing valve opening and Valve clos 
ing movement upon rotation thereof; a Support 
ing member carried by Said base; gearing car 
ried by Said Supporting member for rotating Said 
camshaft means; flexible torque transmitting 
connection means between each of Said Shafts; 
and means cooperating with Said base for actu 
atting Said gearing, 

5 

O 

20 

5 

30 

6 
8. In an elastic fiuid turbine, the combination 

Comprising: a turbine casing; a base Supporting 
Said casing; cam operable valve means carried by 
Said casing for controlling the admission of motive 
fluid thereto; camshaft means comprising a plu 
rality of Substantially coaxially arranged cam 
shaftS rotatably mounted on said casing in op 
erating relation with Said valve means for caus 
ing Valve Opening and Valve closing movement 
upon rotation thereof, an actuating shaft coaxial 
With Said camshafts, and flexible connection 
means between Said Shafts; a Supporting men 
ber carried by Said base; at least one bearing 
carried by Said Supporting member for carrying 
Said actuating shaft; gearing carried by Said Sup 
porting member for rotating Said actuating shaft 
and means cooperating with Said base for actuat 
ing Said gearing. 

CLARENCE E. KENNEY. 
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