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original No. 1890,678, dated December 13, 1932, 
seria No. 28,141, June 21, 1928. Application 
for reissue July 16, 1935, Serial No. 31.4 

2 Clams. 

My present invention relates to valves and their 
operating means and concerns more particularly, 
but not necessarily exclusively, certain features of 
betterment in comparatively large, power-oper 
ated valves, such as are used in the piping sys 
tems supplying communities with Water. 
To enable those skilled in this art to have a full 

and complete understanding of the invention, 
both from structural and functional standpoints, 
in the accompanying drawings, forming a part of 
this specification, I have illustrated a present, 
preferred embodiment of the invention, and, for 
simplicity, like parts of the mechanism have been 
designated by the same reference characters 
throughout the several views. 

In these drawings: 
Fig. 1 is an elevation of the appliance with the 

power cylinder and piston shown in section; 
Fig. 2 is a central, vertical section through the 
al-valve; 
g 3 is a horizontal section on line - of 

Fig. 2; 
Fig. 4 is an elevation of the valve at right-angles 

to the view shown in Fig. 1; 
Fig. 5 is a vertical section through the control 

valve mechanism; 
Fig. 6 is a vertical section on line 6 6 of Fig. 5; 
Fig. 7 is a horizontal fragmentary section 

through the center of the control-valve; and 
Fig. 8 is a perspective view of the cone-plug of 

the valve. 
Referring to these drawings, it will be observed 

that the main-valve comprises a casing or hous 
ing adapted to be connected to the piping sys 
ten in the usual way, such casing having a coni 
cal valve-seat 2 fitted with suitable wear-re 
sisting or sealing-rings f, . 
The conical valve is equipped with comple 

mentary rings 5, f, it has a central passage 6 
therethrough adapted to connect the inlet and 
outlet of the casing or to be turned crosswise such 
conduit to close the Valve, and it is fitted with a 
trunnion adapted to turn and slide in a bear 
ing 18, the stem 9 of the valve being similarly 
mounted in a bearing 2 in the valve-casing cover 
20 and fitted with a stuffing-box 22 to prevent 
leakage around the stem. 
The cooperating war-resisting or sealing-rings 
and 5 are more or less of elliptical shape and 

are relatively narrow, in fact their shape more 
nearly approximates the intersection of a cylin 
der and a cone. 
The outwardly, projecting part 23 of the valve 

stem is screw-threaded and it fits in and cooper 
ates with the internal right-hand threads of a 

(C. 13-139) 
nut or threaded sleeve 24, the external left-hand 
threads of which coact with the internal threads 
of a stationary-member 25 mounted on the valve 
casing in any approved manner. 
Walve-stem 9-23 at its end has a slotted arm 5 

26 fixed thereon so that rocking of the arm will 
cause a corresponding actuation of the valve 
stem and valve; the slot comprising an outer pore 
tion 27 and an inner portion 28 arranged radially 
to the axis of the valve, the two sections of the 10 
slot being disposed at a distinct angle to one an 
other, as illustrated. 
Such slot accommodates a roller 29 carried by 

a bifurcated cross-head 3 slidable in parallel 
guideways 32, 32, by a piston-rod on which it is 15 
mounted, the cross-head carrying a second roller 
34 occupying, in the present instance, a straight, 
radially-disposed slot 35 in an arm forming 
part of the double-threaded sleeve or nut 24, al 
though such slot need not necessarily be straight. 20 
As is fully shown, the piston-rod is equipped 

with a power-piston T slidable in a power-cyline 
der . 
Assuming that the valve is closed with the 

parts as shown in Figs. and 2, the slot-Section 25 
2 being then parallel to the straight line path 
of travel of roller 29, when the piston, piston 
rod and cross-head and its rollers travel upward 
ly, arm 3 swings upwardly and the double 
threaded nut turns about its axis. 30 

During the first thirty degrees, swing of the arm 
and nut, the other arm 26 and the associated valve 
do not turn, because the roller 29 merely travels 
up the portion 27 of the slot without moving the 
8. 35 
Such thirty degrees' swing of the arm 36, by 

reason of the combined or conjoint action of the 
left-hand threaded connection of the nut or 
sleeve 24 with the stationary element 25 and the 
right-hand threaded connection of the nut with 40 
the valve-stem, causes an Outward bodily, non 
rotative movement of the valve directly away 
from its seat, after which it is capable of rota 
tion without frictional contact with such tapered 
Seat. 45 
Continued upward travel of the cross-head and 

its rollers rotates the nut forty-five degrees fur 
ther, though less rapidly because the roller is 
then moving in that part of slot 5 more remote 
from the axis of the valve. 50 
At the beginning of such further travel of the 

cross-head, the roller 29 will be at the bend of 
its compound slot 27, 28, so that as roller 29 con 
tinues its upward travel, arm 26 will be swing 
ninety degrees in a clockwise direction, turning 
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2 
the valve in like degree in the same direction to 
its full open position. 
During such simultaneous turning of the two 

arms 3 and 26, the former has an angular 
velocity less than that of the arm 2, because in 
the one case, the roller 4 is moving in the outer 
part of the slot 35, whereas the roller 2 is 
traveling at the same time in the inner portion 
of its slot 2 with a decreasing leverage on the 
valve in accordance with the lessening work of 
opening the valve. 
In the particular embodiment of the invention 

presented, the arm 36 turns thirty degrees to 
back the valve away from its tapered seat by 
reason of the double thread connection of the 
nut 28, during which operation arm 26 does not 
move, because, for the time of that period, its 
roller is traveling directly upwardly in the then 
vertically disposed part 2 of its slot. 
Immediately thereafter, while the arm 36 

swings up an additional forty-five degrees, the 
other arm 26 makes its complete Swing of ninety 
degrees. 

During such conjoint or combined upward 
movement of the two arms, the turning of arm 
tends to shift the valve still further from its seat 
and the swinging of arm 2 serves to feed it 
toward its seat, the actual result being that at 
the termination of such simultaneous turning of 
the arms, the valve, with relation to its distance 
from its seat, is practically where it was at the 
institution of such conjoint arm movements. 
When the piston and cross-head descends, the 

reverse of the stated actions occurs and the valve 
is closed by first turning ninety degrees through 
an increasing leverage in conformity with the 
progressively greater work to be done to bring its 
passage out of register with the valve-casing 
openings and then moving bodily inwardly on to 
its tapered seat. 

Referring now to the means for actuating or 
reciprocating the power-piston S7 in its cylinder, 
it will be observed that the lower end of the 
latter, below the piston, is joined by a pipe 9 to 
a chamber 4 in the side of a control-valve, char 
acterized 42 as a whole, the upper end of the 
cylinder being similarly connected by a pipe 
to a chamber 44 in the top part of such control 
valve. 
Another side chamber in the control-valve is 

united by a pipe to a pipe connection in 
communication with the inside of the main 
wave casing at opposite sides of the valve, so 
that there is always certainty of Water or other 
liquid under pressure to actuate the valve-oper 
ating mechanism. 
The control-valve has a lower compartment 48 

supplied with a delivery-pipe 9 connected to the 
sewer or other appropriate drain means. 
As is shown in Figs. 5, 6 and 7, the several 

specified chanbers in the control-valve are di 
rectly connected by suitable passages to a cor 
responding number of circular cavities consti 
tuting ports Cooperating with a sliding valve 5 
mounted on a reciprocatory wave-stem 52 sld 
able in bearings 5, 5 in the control-valve cas 
ing or housing 55. 
More specifically, chamber 4 is connected to 

the port or annular cavity 56, 45 to 57, to 58 
and 8 to 59. 
An enlargement of the housing 55 forms a 

compartment 62 which accommodates a double, 
flexible diaphragm 3, the margin or border of 
which is clamped between separable parts of the 
casing 6, the central section of the diaphragm 

19708 
being stiffened against flexure by discs , , 
and secured together through apertures in the 
diaphragm and the middle disc, the Iniddle 
section of such united diaphragm and discs being 
directly connected at 6 to that portion of the 5 
valve-stem 52 which protrudes into the space (2. 
A colled spring in compartment 2 presses 

against the inner surface of the housing and 
against that face of the duplex diaphragan re 
mote from the control-valve 5 and tends to 0 
shift the latter to its right-hand position, as the 
mechanism is viewed in Fig. 5, and, in addition, a 
hand-operating screw 69, equipped with an acces 
sible, external hand-wheel , extends through 
the compartment wall 8 and is capable of en- 15 
gaging the diaphragm and manually shifting the 
valve to the same designated position. 
When the diaphragm is flexed to position 

wave 5 in its right-hand location, the water 
under pressure enters the Valve-casing through 20 
pipes 4 and 6 and flows from chamber 5 
through port 5 and valve 5 into port 8 and 
out through chamber 4 and pipe B into the 
upper part of the power-cylinder 8 where it 
will force the piston down to close the main- 25 
valve, but, in order that the piston may so move, 
the Water below it must freely escape and this 
occurs through the connected passages 39, 4, 
56, 8 and 49, finding its way to the sewer or 
other drain. O 
On the other hand, when the diaphragm is 

bowed in the opposite direction and carries the 
valves to its left-hand position, the Water under 
pressure flows through the passages 4, 4, 4S, 
ST, S, 56, 4, 89 into the cylinder 88 below, and 35 
causing the rise of, piston 3 and the opening of 
the main-valve f, the Water above piston 87 
escaping into the sewer through the connected 
conduit means 48, 4, 58, 59, 48 and 9. 
From the foregoing, it will be clear that the O 

flexing of the diaphrgan controls the power 
operation of the main, conical valve, but the lat 
ter may be brought to closed position, yet not to 
open position, by turning in the screw 69 by its 
hand-wheel , thus compelling the diaphragm. As 
to flex to the right. 

In Order that the control-valve may be operated 
automatically by a pitometer associated with the 
Water-piping system in which the main-valve is 
employed, that portion 72 of chamber 62 on one 50 
side of the diaphragm is connected by a pipe T3 
to a Pitot tube 4 in the valve-casing at one side 
of the main-valve 4, and, in similar manner, that 
part 5 of chamber 62 on the opposite side of the 
diaphragm is connected by a pipe 7 to a second 55 
Pitot tube in the valve-casing on the opposite 
side of the main-valve, the two Pitot tubes facing 
in opposite directions in accordance with the usual 
practice. 
Such main-valve may be either closed or open 60 

with the water flowing through it in either one or 
the other direction, or just stopping to reverse, 
and, whatever the condition of the water may be, 
it will affect the Pitot tubes accordingly. 
ASSunning that a pump, not shown, which forces 65 

the Water through the main-valve is stopped, so 
that the pumping action is substantially reduced 
or ended, with corresponding change of water 
velocity through the valve, such modification of 
water travel would affect the Pitot tubes and 70 
change the pressure of the water on the two sides 
of the diaphragm. 

Since the position of the control-valve is de 
termined by the difference of pressure on the two 
sides of the diaphragm, when the velocity of the 5 
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water passing through the main-valve changes 
as above-specified, the difference in pressure 
changes, and, if this is adequate in amount, the 
diaphragm will flex in the opposite direction and 
shift the control-valve to cause the closure of the 
main-valve. 

In a general way, the main-valve would not 
start to close until the flow of water through 
it had reversed and the closing of the valve would 
tend to produce an objectionable water-hanner, 
and, it is, therefore, desirable to so construct and 
arrange the control-valve mechanism that it will 
close the main-valve before the direction of 
water-flow therethrough reverses, the ideal point 
or condition being to close the valve just when 
the water flow is stopping preliminary to reversal 
and thus eliminate water-hanner. 
This result is accomplished by reason of the 

unbalanced total liquid pressures on the two sides 
of the diaphragm, even though the liquid pressures 
on its two sides are the same per unit area, because 
the cross-sectional area of the rod 52 is deducted 
from the area of one side of the diaphragm. 

Hence, with equal unit pressures on the two 
sides of the diaphragm, such as would occur if the 
main cone valve were open and the Water therein 
quiescent, the diaphragm would be flexed to the 
right, as shown in Fig. 5, and would cause the 
closing of the main valve. 
This normal pressure unbalance of the dia 

phragm is desirably augmented by the employ 
ment of spring 68. 
It is not essential that the Spring be employed 

for this purpose, but in order to standardize the 
structures and not vary the diameter of the valve 
rod 52, the spring is used to compensate for the 
lack or absence of sufficient cross-sectional area. 
of such rod, to accomplish the desired object. 
While it is true that, in order to have the least 

amount of water-hammer, there should be no re 
versal of flow in the pipe line, and, even though 
the valve functions comparatively quickly, there 
is an element of time Consumed in its closing ac 
tion, and, accordingly, in order that the valve may 
be completely closed before any reversal occurs, 
the mechanism is so constructed that the valve 
closing is initiated at a predetermined forward 
velocity of the water, and, by installing a spring 
68 of the required capacity, the desired result is easily accomplished. 
Should the pump be started again, the pressure 

on the inlet side Pitot tube will gradually increaSC 
while the pressure in the companion Pitot tube 
would not be modified, and hence the difference 
in pressures on the two sides of the diaphragm 
would be gradually increased sufficiently to over 
power the spring and cause the control valve to 
shift to position to open the main-valve. 
From what precedes, the manner in which the 

appliance acts as a check-valve will be obvious. 
Sometimes it is desirable to close the valve by 

hand either partially or fully and such manual 
operation must never interfere with the readiness 
or capacity of the valve to close automatically 
at any moment in case of emergency. 
This result may be accomplished by the hand 

operated screw 69 which is capable of forcing the 
control-valve to main-valve closing position in 
spite of the liquid pressures on opposite sides of 
the diaphragm. 
A feature of construction which in some in 

stallations is desirable or of importance, con 
prises means to cushion the descent of the power 
piston in its cylinder and its associated movable 
elements and also to seal the top of the cylinder 

3 
by the piston itself when at its topmost limit of 
movement. 
Accordingly, the piston 3 may be formed to 

provide a short, smaller, supplemental piston f 
adapted when the main piston is almost at its 5 
lowest position to enter a short, open-ended, 
secondary cylinder 27 formed as a part of the 
lower cylinder-head. 
As the piston descends a small amount of water 

is trapped in such auxiliary cylinder and acts as to 
a cushion, the water gradually squeeding or leak 
ing out to give the operation of the structure the needed cushioning effect. 
When the piston reaches its uppermit of travel 

it engages the inwardly-overhanging flange of the 15 
top cylinder-head 48 and thus seals the water 
therein and, in large measure, prevents its gradual 
escape past the piston. 
Owing to the fact that the conical plug 4 dur 

ing the opening of the valve moves first axially 20 
and then turns and in closing turns and then 
travels axially, there is no substantial wear on 
the rings 3 and , because there is no relative 
rotation between them. Further they perform 
their effective sealing action only while the valve 25 
is closed. Walves of this general type when in 
closed condition tend to stick or adhere to their 
seats and this tendency is more or less propor 
tional to the area of their contacting surfaces. 
The Operation of the new valve is such that it 30 
permits the employment of narrow sealing-rings 
and hence this objectionable tendency is largely 
reduced. 
Those acquainted with this art will readily 

understand, that, the invention, as defined by the 35 
appended claims, is not limited and restricted to 
the precise and exact details of structure pre 
sented and that many more or less radical me 
chanical changes may be incorporated in the 
structure without departure from the heart and 40 
essence of the invention and without the loss or 
sacrifice of any of its material or substantial benefits and advantages. 

I claim: 
1. In a valve-structure, the combination of a 45 

valve-casing having a valve-seat, a valve coop 
erating with said valve-seat and mounted in said 
casing with capacity for bodily movement toward 
and from said seat and for turning on its own 
axis to open and close the valve, a screw-threaded 50 
stem for said valve, a stationary screw-threaded 
member, a double-threaded nut having screw 
threads cooperating with those of said stem and 
those of said member, and power means to turn 
said nut to retract said valve from said valve- 55 
Seat and to turn said valve-stem to rotate said 
valve after such retraction. 

2. In a valve-structure, the combination of a 
valve-casing having a valve-seat, a valve coop 
erating with said valve-seat and mounted in said 60 
casing with capacity for bodily movement toward 
and from said seat and for turning on its own 
axis to open and close the valve, a screw-threaded 
Sten for said valve, a stationary screw-threaded 
member, a double-threaded nut having screw- 65 
threads cooperating with those of said stem and 
those of said member, and power means to turn 
said nut alone to retract said valve from its valve 
Seat and Subsequently to turn Said valve-stem to 
rotate said valve during continued turning of said 70 
nut. 

3. In a valve-structure, the combination of a 
valve-casing having a valve-seat, a valve coop 
erating with said valve-seat and mounted in said 
casing and capacity for bodily movement toward 5 
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4. 
and from said seat and for turning on its own 
axis to open and close the valve, a screw-threaded 
stem for said valve, a stationary screw-threaded 
member, a double-threaded nut having screw 
threads cooperating with those of said stem and 
those of said member, a slotted arm connected 
to said nut by which the latter may be turned to 
retract said valve from its seat, a slotted arm con 
nected to said valve-stem by which said valve 
may be rotated through said valvesten, and 
power actuated means engaging in the slots of 
said arms to operate the latter. 

4. In a valve-structure, the combination of a 
valve-casing having a valve-seat, a valve co 
operating with said valve-seat and mounted in 
said casing with capacity for bodily movement 
toward and from said seat and for turning on 
its own axis to open and close the valve, a screw 
threaded stem for said valve, a stationary Screw 
threaded member, a double-threaded nut having 
screw-threads cooperating with those of said stem 
and those of said member, an arm with a sub 
stantially straight slot connected to said nut by 
which the latter may be turned to retract said 
valve from its seat, an arm with an angle-shaped 
slot connected to said valve-stem by which said 
valve may be rotated through said valve-stem, 
and power actuated means engaging in the slots 
of said arms to rock the first arm alone initially 
and subsequently to rock both arms simultane 
ously, whereby the valve is first retracted from 
its seat and then turned on its own axis. 

5. The combination of a valve-casing having a 
passage therethrough and a conical valve-seat, a 
cone valve in said casing cooperating with Said 
seat and adapted to open and close said pas 
sage, power-operated means movable only in a 
straight line, and means connecting said power 
operated means and said valve causing the lat 
ter during its opening movement to travel bodily 
away from said seat in a straight line and then 
turn and to reverse such movements during the 
closing of the valve. 6. The combination of a valve-casing having 
a passage therethrough and a conical valve-seat, 
a cone valve in said casing cooperating with said 
seat and adapted to open and close said passage, 
power-operated means movable in a straight line, 
and means connecting said power-operated means 
and said valve causing the latter during its open 
ing movement to travel bodily away from said 
seat in a straight line and then turn and to re 
verse such movements during the closing of the 
valve, such straight line movements of said valve 
and power-operated means being at right angles 
to one another. 

7. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a conical valve in said cas 
ing cooperating with said valve-seat and adapted 
to turn to open and to close said passage, and 
means to operate said valve including screw 
threaded means, said valve during its initial open 
ing movement traveling axially only away from 
said valve-seat by reason of the valve-withdraw 
ing action of said screw-threaded means, and 
then rotating, the valve during such rotation and 
by reason of the action of said screw-threaded 
means traveling further away from Said valve 
seat and then approaching said valve-seat, the 
reverse of said valve movements occurring dur 
ing the closing of the valve. 

8. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a ported conical valve in 
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said casing cooperating with Sald valve-seat and 
movable to open and to close said passage, and 
actuating-means acting, during the opening of the 
valve, to slide the valve initially bodily axially 
away from the valve-seat in a substantially- 5 
straight line through a varying leverage and then 
to turn the valve, and, during the closing of the 
valve, first to turn the valve and then through 
said varying leverage to slide the valve bodily axi 

in a substantially-straight line to said valves 10 
Sea. 

9. The structure presented in claim 8 in which 
said varying leverage increases during the open 
ing sliding of the valve and decreases during the 
closing sliding of the valve. 15 

10. The structure presented in claim 8 in which 
said actuating-means includes a varying leverage 
means through which the opening and closing 
turning movements of the valve are executed. 

11. The structure presented in claim 8 in which 20 
said varying leverage increases during the open 
ing sliding of the valve and decreases during the 
closing sliding of the valve and in which said 
actuating-means includes a varying leverage 
means through which the opening and closing 25 
turning movements of the valve are executed. 

12. The structure presented in claim 8 in which 
Said actuating-means includes a leverage means 
through which the opening and closing turning 
movements of the valve are executed and the le- 30 
Verage of which decreases during attleast the major 
portion of such opening turning of the valve and 
increases during at least the major portion of the 
closing turning of the valve. 

13. The structure presented in claim 8 in which 
said varying leverage increases during the open 
ing sliding of the valve and decreases during the 
closing sliding of the valve and in which said 
actuating-means includes a leverage means 
through which the opening and closing turning 40 
movements of the valve are executed and the 
leverage of which decreases during at least the 
major portion of the opening turning of the 
valve and increases during at least the major 
portion of the closing turning of the valve. 

14. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a ported conical valve in said 
casing cooperating with said valve-seat and mov 
able to open and close said passage, and actuat 
ing-means acting, during the opening of the 
valve, to slide the valve initially bodily axially 
away from the valve-seat in a substantially 
straight line and then to turn the valve through 
a varying leverage and acting, during the closing 
of the valve, first to turn the valve through such 
varying leverage and then to slide the valve bod 
ily axially to the valve-seat in a substantially 
straight line. 

15. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a ported conical valve in 
said casing cooperating with said valve-seat and 
movable to open and to close said passage, and 5 
actuating-means acting, during the opening of 
the valve, to slide the valve initially bodily axially 
away from the valve-seat in a substantially 
straight line and then to turn the valve through 
a leverage decreasing during at least the major 70 
portion of the opening turning of the valve and 
acting, during the closing of the valve, first to turn 
the valve through said leverage which increases 
during at least the major portion of the closing 
turning of the valve, and then to slide the valve 
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bodily axially to the valve-seat in a substantially 
straight line. 8', 

16. The structure presented in claim 8 in which 
said actuating-means while effecting the opening 
and closing turning movements of the valve also 
moves the valve axially, 

17. The structure presented in claim 14 in 
which said actuating-means while effecting the 
opening and closing turning movements of the 
valve also moves the valve axially. 
. 18. The structure presented in claim 15 in 
which said actuating-means while effecting the 
opening and closing turning movements of the 
valve also moves the valve axially. 

19. The structure presented in claim 8 in 
which said actuating-means while effecting the 
opening turning of the valve also moves the valve 
further from the valve-seat and then toward the 
valve-seat. 

20. In a valve-structure, the combination of 
a valve-casing having a passage therethrough 
and a conical valve-seat, a ported conical Valve ir 
said casing cooperating with said valve-seat and 
movable to open and to close said passage, Oper 
ating-means, means connected to said Operatings 
means to slide said valve bodily axially toward 
and from said seat and acting during the open 
ing of the valve to unseat the valve and then 
partially reseat it, and means connected to said 
operating-means to rotate said valve, after its 
initial unseating, during the continuance of its 
unseating and during its partial reseating, the 
reverse of such action occurring during the clos 
ing of the valve. 

21. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a conical Wave in said Cas 
ing cooperating with said valve-seat and adapted 
to open and to close said passage, power-Operated 
means movable in a straight line at an angle to 
the axis of said valve, and means between and Con 
necting said power-operated means and said valve 
to move the latter during its opening movement 
first solely axially directly away from said valve 
seat in a substantially-straight line and then to 
turn the valve, and during the closing movement 
of said wave first to turn the valve and then move 
it solely axially directly to said valve-seat in a 
substantially-straight line. 

22. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a ported conical valve in said 
casing cooperating with said valve-seat and mov 
able to open and to close said passage, operating 
means, means connected to and actuated by said 
operating-means to initially unseat said valve 
during the opening of the valve by sliding the 
valve bodily axially away from said valve-seat, 
and means connected to and actuated by said 
operating-means and acting during the opening 
of the valve to lock the valve against rotation dur 
ing such initial unseating and then to turn the 
valve, the reverse of such action occurring during 
the closing of the valve. 

23. In a valve-structure, the combination of a 
valve-casing having a passage therethrough and 
a conical valve-seat, a ported condical valve in said 
casing cooperating with said valve-seat and move 
able to open and close said passage, operating 
means, and means connecting said operating 
means to said valve, said connecting means during 
the opening of said valve sliding the valve bodily 
axially away from said valve-seat in a substan 
tially-straight line and then rotating the valve 
through a leverage decreasing during at least the 

S 
major portion of such rotation, each successive 
increment of movement of said Operating means 
increasing the area of aperture of the valve open 
ing in substantial proportion to the decrease of 
leverage in the connecting-means, the reverse of 5 
such action occurring during the closing of the 
valve. 

24. The combination of a main-valve and its 
casing, power-cylinder means, power-piston 
means reciprocatory in said cylinder means, 10 
means connecting said piston means and main 
valve whereby the movements of the former may 
open and close the latter, and a control-valve 
connected to a source of power and to said 
power-cylinder means, and hydraulically operated 15 
means responsive to a difference in static pres 
sures on opposite sides of said main valve acting 
to move the control valve into position to effect 
opening of the main valve when the static pres 
sure on the upstream side of said main valve is 20 
greater, said hydraulically operated means be 
ing also responsive to a change in fluid velocity 
through said valve casing and acting upon a de 
crease in said fluid velocity to move the control 
valve into position to effect closure of the main 25 
valve whereby the initiation of the opening of 
said main-valve is effected solely by the static 
pressure of the fluid in said valve-casing, the in 
auguration of the closing of said valve is con 
trolled substantially solely by the velocity of the 30 
fluid in said valve-casing. 

25. The combination of a main-valve and its 
casing, power-cylinder means, power-piston 
means, power-piston means reciprocatory in 
said cylinder means, means connecting said pis- 35 
ton means and main-valve whereby the move 
ments of the former open and close the latter, 
a control-valve connected to a source of power 
and to said power-cylinder means, a chambered 
member, movable means in said chamber divid- 40 
ing it into two compartments, means governing 
the action of said control valve by said chamber 
dividing means, and tubes connected to said 
chamber on opposite sides of said movable men 
ber and connected to said valve-casing On oppos 45 
site sides of said main-valve, said tubes being 
capable of transmitting the static pressures on 
opposite sides of the main valve to opposite sides 
of said movable member, the tube connected to 
the discharge side of the main valve being pro- 50 
vided with means responsive to the velocity of 
the fluid in the valve casing to Vary the effective 
pressure on that side of the movable member to 
which it is connected inversely with said dis 
charge fluid velocity whereby the initiation of the 55 
opening of said main-valve is effected Solely by 
the static pressure of the fluid in said valve 
casing, the inauguration of the closing of said 
wave is controlled substantially solely by the 
velocity of the fluid in said Walve-casing. 60 

26. The combination with a conduit of a main 
valve for opening and closing said conduit, a 
power cylinder, a power piston reciprocatory in 
said cylinder, means connecting said piston and 
main valve whereby the movements of the former 65 
open and close the latter, a control valve con 
nected to a source of power and to said power 
cylinder, a chamber, a movable member in said 
chamber dividing it into two compartments, 
means governing the action of said control valve 70 
by said chamber dividing member, and tubes con 
nected to said chamber on opposite sides of said 
movable member and connected to said conduit 
On opposite sides of said main valve, said tubes 
being capable of transmitting the static pressures 75 
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on opposite sides of the main valve to opposite 
sides of said movable member, the tube con 
nected to the discharge side of the main valve 
being provided with means responsive to the 
velocity of the fluid to vary the effective pressure 
on that side of the movable member to which it 
is connected inversely with the velocity of fluid 
discharged from said main valve, and spring 
means acting on said movable member for aug 
menting the pressure transmitted by the tube 
connected to the discharge side of the main valve 
in moving said movable member to main valve 
closing position. 

27. The combination with a conduit of a main 
valve for opening and closing said conduit, a 
power cylinder, a power piston reciprocatory in 
said cylinder, means connecting said piston and 
main valve whereby the movements of the former 
open and close the latter, a control valve con 
nected to a source of power and to said power 
cylinder, a chamber, a movable member in said 
chamber dividing it into two compartments, 
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means governing the action of said control valve 
by said chamber dividing member, and tubes con 
nected to said chamber on opposite sides of said 
movable member and connected to said conduit 
On opposite sides of said main valve, said tubes 
being capable of transmitting the static pres 
Sures on opposite sides of the main valve to op 
posite sides of said movable member, the tube 
connected to the outgoing side of the main valve 
being provided with means responsive to the 
velocity of the fluid in the conduit to decrease the 
effective pressure on that side of the movable 
member to which it is connected as the fluid 
velocity increases and to increase said effective 
pressure as the fluid velocity decreases, the tube 
connected to the ingoing side of the main valve 
being provided with means responsive to the 
Velocity of the fluid in the conduit to increase 
the effective pressure on that side of the novable 
member to which it is connected as the fluid 
velocity increases and to decrease said effective 
pressure as the fluid velocity decreases. 
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