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The present invention relates to valve actuat 
ing mechanisms including a hydraulic motor Or 
power agency and a lever for positioning a valve. 
The invention is of particular interest in connec 
tion with unbalanced valves which have to be 
opened against the force of fluid pressure on One 
side thereof. In order to overcome the unbal 
anced force it has been customary heretofore to 
provide a valve with a main valve member and 
a pilot valve member, which latter is opened first 
to balance substantially the pressure across the 
valve. In some instances even the actuation of 
the pilot valve of this type requires a large hy 
draulic motor. 
The object of my invention is to provide an 

improved construction and arrangement of valve 
actuating mechanisms whereby the valve may 
be fully opened or closed by a comparatively 
small hydraulic motor. This is accomplished in 
accordance with my invention by the provision 
of a special lever mechanism between the hy 
draulic motor and the valve to be operated. Such 
lever mechanism in a preferred embodiment in 
cludes a lever which has portions connected to a 
hydraulic motor and a valve to be actuated and 
other spaced portions alternately supported on 
spaced fulcrums by slot and pin connections. A. 
lever of this type provides for a large lever ratio 
to start opening or closing of the valve and a 
small lever ratio for subsequent movement of 
the valve. 

For a better understanding of what I believe 
to be novel and my invention, attention is di 
rected to the following description and the claims 
appended thereto in connection with the accoin 
panying drawing. 
In the drawing Fig. 1 illustrates a diagram 

matic view of an arrangement embodying my in 
vention; and Figs. 2 and 3 show parts of the ar 
rangement of Fig. 1 in different operating po 
sitions. 
The arrangement comprises a valve having 

a casing with an inlet 2 for receiving fluid under 
pressure and an outlet 3 through which fluid is 
discharged. The outlet has two branches i and 
5 connected to separate turbines or turbine parts 
S and respectively. The flow from the inlet 2 
to the outlet 3 is controlled by a movable valve 
member including a main valve member 8 and 
a pilot valve member 9. The pilot valve member 
is seated on the main valve member and the lat 
ter is seated on the casing. The valve members 
are connected to a stem O. In the position 
shown both valve members are closed. Upon 
upward movement of the stem 0 the pilot valve 
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2. 
member is first opened, permitting the flow of 
operating fluid from the inlet 2 through channels 
i? of the main valve member into the outlet 3, 
thus balancing at least partly the pressure 
acroSS the main valve member. Upon further up 
Ward movement of the stem to the main valve 
risenber 8 is forced away from its seat. The ini 
tial opening movement, that is, the cracking open 
of the valve, requires a considerable force while 
only a Smaller force is needed to force the valve 
inenber through the remaining part of the open 
ing stroke. This also applies to the closing move 
ment, especially with regard to stop valves of 
turbines which often are held fully open for a 
considerable period of time. During this long 
period the valve stem may stick to the casing due 
to deposits formed between them. This requires 
a considerable force to start closing movement 
of the valve and only a smaller force to complete 
the closing movement. 
According to my invention, as pointed out 

above, this is accomplished by a special lever 
mechanism for connecting the valve to a power 
agency. The power agency is in the form of a 
hydraulic motor having a cylinder 2 and a pis 
ton 3 with a stem 4 slidably disposed in the 
cylinder. The piston f3 is biased downward by 
a compression Spring 5. Fluid under pressure is 
Supplied to the under side of the piston through 
an opening 6 in the casing and leakage fluid is 
drained from the upper side of the piston 
through a channel 7 in the casing. The stem 
if of the servomotor is connected to the right 
hand end of a lever 8 which has an intermediate 
portion connected by a crosshead 9 to the lower 
end of the valve stem f O. The crosshead 9 in 
the present example is guided on projections. 20 
of a plate 2 secured to the valve casing. 
The left-hand end of the lever according to 

iny invention has spaced portions connected to 
fulcruns by means of pin and slot connections. 
More Specifically, the left-hand end of the lever 
has Spaced slotS 22 and 23. The slot 22, is con 
nected by a pin 24 to a link or fulcrum, 25 and 
the slot 23 is connected by a pin or pivot 26 to 
another link or fulcrum 27. The links 25, 27 in 
the present example are pivotally supported on 
the Valve casing, 
During operation, oil or like operating medium 

under pressure is supplied to the pressure cham 
ber below the piston, 3 of the servomotor to ef 
fect upward movement of the latter in order to 
open the valve. During the first part of this up 
ward naovement, the lever fa; pivots on the pin 
24, thus providing for a relatively large lever 
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ratio, i. e. a large “mechanical advantage,' and 
a considerable force on the valve stem. During 
this counter-clockwise turning movement of the 
lever about the pivot 24 the slot 23 moves gradu 
ally downward relative to the pivot 26. In a 
certain position (Fig. 2) of the lever the upper 
end of the slot 23 engages the pivot 26. From 
then on the pivot 26 becomes the fulcrum for the 
lever, that is, during the final opening stroke the 
lever turns about the pin 26 and the slot 22 moves 
upward relative to the pin 24 (Fig. 3) until the 
valve is fully open. During the first part of the 
closing movement of the valve the pin 24 acts 
as a fulcrum (Fig. 3), thus providing for a large 
mechanical advantage until the lower end of the 
slot 23 engages the pin 26 whereupon the latter 
acts as the fulcrum for the lever during the final 
closing movement of the valve. 

If however stem 10 while in the open position 
is capable of moving freely in its bushing, during 
the first part of the closing movement lever 8 
fulcrums first about pin 26 until the upper end 
of slot 22 engages pin 24 whereupon the latter 
acts as a fulcrum during the final closing move 
ment of the valve. 
Having described the method of operation of 

my invention, together with the apparatus which 
I now believe to represent the best embodiment 
thereof, I desire to have it understood that the 
apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. In combination with a first movable men 

ber adapted to be actuated in Substantially linear 
translational movement, actuating means for Said 
member comprising a motor having a Second 
actuating member adapted to produce linear re 
ciprocating motion in a direction Substantially 
parallel to the path of the first member and link 
age means connecting said Second member to 
said first member, said linkage including level 
means having a first end portion connected to 
the second member and an intermediate portion 
connected to the first member and two spaced 
fulcrum means each connected to the lever on 
the same side of the first member and remote 
from said first lever end portion, Said fulcrum 
means engaging the lever through lost motion 
connections so arranged that initial movement 
of said second actuating member in either direc 
tion produces a force on the first member with 
a large mechanical advantage while subsequent 
movement of the actuating member in the Sane 
direction produces movement of the first men 
ber with a smaller mechanical advantage. 

2. The combination of a first movable member 
to be actuated, actuating means for Said member 
comprising a motor having a second actuating 
member adapted to produce substantially linear 
reciprocating motion and linkage means con 
necting said second member to said first mem 
ber, said linkage including lever means having 
an intermediate portion connected to the first 
member and a first end portion connected to 
said second member and a second end portion 
having cooperatively associated therewith vari 
able fulcrum means including a first fulcrum 
connected to said third end portion of the lever 
by a first lost motion connection and a Second 
fulcrum connected to the lever by a second lost 
motion connection at a point intermediate Said 
first connection and the connection with said first 
member. 

3. The combination of a first movable member 
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4. 
to be actuated, actuating means for said member 
Comprising a motor having a Second actuating 
member adapted to produce Substantially linear 
reciprocating motion and linkage means connect 
ing said Second member to said first member, Said 
linkage including lever means having an inter 
mediate portion connected to the first member 
and a first end portion connected to said Second 
member and a second end portion having COOper 
atively associated there with variable fulcrun 
means including a first fulcrum connected to 
said second end portion of the lever by a first 
lost motion connection and a Second fulcrum 
connected to the lever by a second lost motion 
connection at a point intermediate Said first Con 
nection and the connection with Said first men 
ber, Said lost motion connections being Con 
structed and arranged so that initial movement 
of the second member in either direction pro 
duces a force on said first member With a large 
mechanical advantage while Subsequent motion 
of the second member in the same direction pro 
duces a force on the first member With a Smaller 
mechanical advantage. 

4. The combination of a first movable member 
to be actuated, actuating means for said member 
comprising a motor having a Second actuating 
member adapted to produce Substantially linear 
reciprocating motion and linkage means Connect 
ing the second member to the first member in 
cluding a lever having first and second spaced 
portions connected to the first member and the 
Second member respectively, and variable full 
crum means aSSociated With a third portion of 
the ever on the Side of the first ever portion 
remote from the second portion, said variable full 
crun including a first link connected by a lost 
motion connection to the third lever portion at 
a point remote from the connections with the 
first and second members and a second pivoted 
link Connected by a Second lost motion Connec 
tion to the ever at a point betWeen the first 
lost motion connection and said connectition with 
the first member. 

5. The combination of a first movable member 
to be actuated, actuating means for Said member 
comprising a notor having a Second actuating 
member adapted to produce Substantially linear 
reciprocating motion and linkage means con 
necting the Second member to the first member 
including a level having first and Second spaced 
portions connected to the first member and the 
second member respectively, and variable full 
crum means associated with a third portion of 
the lever on the side of the first lever portion 
remote from the Second portion, said variable full 
crum including a first link connected by a lost 
motion connection to the third lever portion at 
a point remote from the connections with the 
first and second members and a second pivoted 
link Connected by a Second lost motion connec 
tion to the lever at a point between the first 
lost motion connection and said connection with 
the first member, said lost motion connections 
being constructed and arranged so that initial 
movement of the Second member in either direc 
tion causes the lever to fulcrum on the second 
lost motion connection while Subsequent move 
ment of Said Second member in the same direc 
tion causes the lever to fulcrum on the first lost 
motion connection. 

LEO W. SONGER 

(References on following page) 
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