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17 Claims. (C1. 161-7) 
My invention relates to mechanism for oper 

ating valves employed for the delivery of high 
and low pressure fluid to hydraulic and similar 
apparatus, and one object of my invention is to 
provide a low pressure valve and a high pressure 
valve in coordinated relation whereby operation 
of the low pressure valve, which may be effected 
manually, will load a spring (or springs); such 
Spring (or one of such springs, when a plurality 
are employed), Serving subsequently and at a 
predetermined time interval to operate a high 
pressure valve. When a plurality of springs are 
arranged to be loaded by the operation of the 
lever actuating the low pressure valve, a second 
Spring at a still subsequent period of elapsed 
time may be arranged to open the low pressure 
valve to exhaust and permit closing of the high 
pressure valve. 
A further object of my invention is to provide 

electrical means for tripping the loaded spring 
(or Springs) at predetermined time intervals. 
And a still further object of my invention is to 

provide time cycle means in the form of a syn 
chronous clock or equivalent mechanism where 
by the electrical operating means is automati 
cally brought into action at desired and pre 
determined intervals. 
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These and other features of my invention are 
more fully described hereinafter; reference be 
ing had to the accompanying drawing, in which: : 

Figure 1 is a view, more or less diagrammatic 
in character, showing in elevation valve mecha 
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nism forming the subject of my invention and its 
relation to one form of hydraulic apparatus and 
in which a plurality of springs is shown; the low 
pressu e valve being Open for the passage of low 
pressure and both springs being illustrated in 
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the loaded position. 
Fig. 2 is a view of the valve operating means 

illustrated in Fig. 1, showing the low pressure 
valve open to exhaust and both springs unloaded; 
Such view also showing by dotted lines the posi 
tion of certain of the parts before the springs ac 
to move such parts, and 

Fig. 3 is an end elevation of the valve-operat 
ing mechanism illustrated in Figs. 1 and 2. 
In the drawing 1 may represent the low pres 

sure valve and 2 the high pressure valve. The 
: low pressure valve may be of three-way piston 
type, and the high pressure valve may be of two 
Way piston type. An operating lever 3 is full 
crumed at 4, and this lever may be connected at a 
to the stem 1 of the low pressure valve; at b to 
a guided rod 5 in Operative engagement with a 

Spring 5, and at c to a guided rod 6 carrying a 
spring 6. 
The rod 5 is guided in a bracket 7 and slidably 

engages a tubular member 8 mounted in a bracket 
7 for horizontal movement with respect to the 
stem 2 of the valve 2; said tubular member hav 
ing a stop or collar 8 which may be engaged by a 
latch 9, operatively connected as by a link 9a to 
the core 10 of a solenoid A, and the rod 6 is guided 
in brackets 11 and 11 and has a collar or stop 6b 
which may be engaged by a latch 12, operatively 
Connected as by a link 12a to the core 13 of a sole 
noid B. 
A time cycle element, which may be a synchro 

nous clock such as indicated at C, Fig. 3, is in 
circuit with the solenoids A and B; such clock 
having a moving member 14 with Suitable cons 
tacts d and e that are engaged successively at the 
end of predetermined time intervals. The con 
tacts d and e are adjustable so that different time 
intervals may be arranged. 
The lever 3 is arranged to close an electrical 

circuit for operating the clock or other time cycle 
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element, when moved to the position indicated in 
Fig. 1, and for such purpose its lower end may be 
provided with a switchblade 3a adapted to engage 
contacts f and f'. The synchronous clock or 
other time cycle mechanism may be operatively 
connected to suitable counting mechanism, indi 
cated at D. 

In operation, the low pressure valve is opened 
by the operator upon moving the lever 3 to the 
position shown in Fig. 1, and this action serves to 
load the spring 5, and, when employed, the 
spring 64 also. The spring 58 lies between a collar 
5 on the rod 5 and the stop or collar 8, and the 
spring 6, when employed, may lie between a stop 
6 at the end of rod 6 and the bracket 11a; such 
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springs being held in the loaded position by the . 
pawls or latches 9 and 12. When the predeter 
mined time interval for delivery of low pressure 
has been reached and high pressure is to be deliv 
ered, a circuit is closed by the member 14 and the 
contact d through the operation of the time cycle 
element or clock C, which effects energization of 
the Solenoid A, and its lifting core 10 raises the 
latch or pawl 9 releasing the tubular member 8 
and permitting the spring 5 to move said tubular 
element into engagement with the stem 2a of the 
high pressure valve 2 whereby said valve may be 
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105 
opened for the passage of high pressure to the 
mechanism employing the same. 
As the clock continues its operation, a second 

circuit may be arranged to be closed by engage 
ment of the member 14, and the contacte and, 10 
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2 
when the spring 6 is employed, the closing of 
such second circuit effects energization of the 
solenoid B and its lifting core 13 raises or releases 
the latch Or pawl 12 and permits the spring 6 to 
move the rod 6 and actuate the lever 3 and Open 
the low pressure valve 1 to exhaust. At the same 
time the spring 5 is free to retract; permitting 
the high pressure valve to close automatically. 
In lieu of using a spring such as that indicated : 

at 6a for the purpose of shifting the lever, this 
lever may be moved manually and the clock or 
other time interval mechanism may be employed 
to give a signal to the operator for the time of 
such movement or he may watch the same for . 
the expiration of the time interval during which 
the high pressure is on and then shift the lever 
3; thereby opening the low pressure valve to 
exhaust and permitting the high pressure valve 
to close. The low pressure and high pressure 
lines will be provided with check valves. 
Each solenoid will be deenergized following th 

lifting of the several latches or pawls so that the 
latter may be in position to engage the respective 
stops or collars when the springs are loaded for 
further operation of the valve mechanism. 
When the spring 6 is omitted, the solenoid B and 
its circuit may also be omitted. 

It will be understood of course that while Or 
dinary clock mechanism coordinated with stand 
ard time may be employed, any mechanism that 
is employed will be of a type that will effect in 
termittent movements at regular intervals of any 
suitable member that may be employed as a cir 
cuit closer, the member 14, for instance, and in 

... which the number of such movements over any 
period of elapsed time may be altered or changed 
at will; the contacts. d and e being adjustable, to 
insure operation of the valves at the desired 
time intervals after the low pressure valve has 
been manually operated. As illustrated, the time 
intervals provide for a single complete clockwise 
movement of the member 14. 
I claim: - 

1. In a valve Operating mechanism, the com 
bination of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure valve, 
a spring simultaneously loaded upon the opera 
tion of said lever; said spring serving to open 
the high pressure valve when released, a latch 

: for holding said spring in the loaded condition, 
and means for actuating said latch at a pre 
determined time interval whereby the flow of 
high pressure may follow the flow of low pressure 
at a predetermined moment. 

2. In valve operating mechanism, the com 
bination of a low pressure valve, a high presssure 
valve, a lever for operating the low pressure valve, 
a spring simultaneously loaded upon the opera 
tion of said lever; said spring serving to open 

: the high pressure valve when released, a latch 
for holding said spring in the loaded condition, 
and electrical means for actuating said latch 
at a predetermined time interval whereby the 
flow of high pressure may follow the flow of low. 

- pressure at a predetermined moment. 
3. In valve operating mechanism, the com 

bination of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve, a spring simultaneously loaded upon the 
Operation of said lever; said spring serving to 
open the high pressure valve when released, a 
latch for holding said spring in the loaded con 
dition, electrical means for actuating said latch 
at a predetermined time interval whereby the flow 
of high pressure may follow the flow of low pres 

1,020,978 
sure at a predetermined moment, and time inter 
val mechanism controlling the operation of said 
electrical means. 
3.4. In valve operating mechanism, the com 

bination of a low pressure valve, a high pressure 
valve, a lever for operating Said low pressure 
valve, a spring simultaneously loaded upon the 
operation of Said lever; said spring serving to 
open the high pressure valve when released, a 
slidable member operated by said spring for 
engaging and opening the high preSSure valve, a 
latch for holding said spring in the loaded condi 
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tion, and electrical means for actuating said 
latch at a predetermined time interval whereby 
the flow of high pressure may follow the flow of 
low pressure at a predetermined moment. 

5. In valve Operating mechanism, the com 
bination of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve, a spring simultaneously loaded upon the 
operation of said lever; said spring serving to 
open the high pressure valve when released, a 
latch for holding said spring in the loaded condi 
tion, an electric circuit, time interval mechanism 
in said circuit, means carried by the actuating 100 
lever for closing the circuit of the time interval 
mechanism; the latter having a movable cir 
cuit-closing member, a solenoid for operating 
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said latch; said solenoid being in an independent 
circuit, and a contact arranged for engagement 105 
by the circuit-closing member of said time inter 
val mechanism whereby said solenoid circuit may 
be energized to release the latch at a predeter 
mined time interval and permit said spring to 
actuate the high pressure valve to open position 110 
whereby the flow of high pressure may follow the 
flow of low pressure at a predetermined moment; 
said solenoid being deemergized upon the con 
tinued movement of the circuit-closing member 
of the time interval mechanism. 

6. In valve Operating mechanism, the combi 
nation of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve, a spring simultaneously loaded upon ac 
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tuation of said lever; said spring serving to open 120 
the high pressure valve when released, a latch 
for holding said spring in the loaded condition, 
an electrical circuit, time interval mechanism in 
said circuit, means for closing said circuit upon 
operation of the actuating lever, a solenoid in a 125 
second circuit, and a circuit-closing member 
actuated by said time interval mechanism for 
closing said second circuit and energizing said 
solenoid; the latter releasing the latch holding 
the spring for opening the high pressure valve 130 
whereby the flow of high pressure may follow 
the flow of low pressure at a predetermined mO 
ment; said solenoid being deemergized following 
release of said latch. 

7. In valve operating mechanism, the combina-13 
tion of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve; a pair of springs simultaneously loaded 
upon the operation of said lever; One of said 
springs serving to open the high pressure valve 40 
when released and the other spring serving to 
open the low pressure valve to exhaust when 
released, latches for holding said springs in the 
loaded condition, and means for actuating said 
latches successively at predetermined intervals 145 
whereby the flow of high pressure may follow the 
flow of low pressure at a predetermined moment 
and the low pressure valve may be opened to ex 
haust at a successive and predetermined mo 
ment. 150 
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8. In valve operating mechanism, the com 

bination of a low pressure valve, a high pres 
sure valve, a lever for operating the low pressure 
valve, a pair of springs simultaneously loaded 
upOn the Operation of Said lever; One of Said 
Springs Serving to open the high pressure valve 
When released and the other spring serving to 
open the low pressure valve to exhaust when re 
leased, latches for holding said springs in the 
loaded condition, and electrical means for actu 
ating said latches successively at predetermined 
intervals whereby the flow of high pressure may 
follow the flow of low pressure at a predeter 
mined moment and the low pressure valve may be 
opened to exhaust at a successive and predeter 
mined moment. 

9. In valve operating mechanism, the combina 
tion of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve, a pair of springs simultaneously loaded 
upon the operation of said lever; one of said 
springs serving to open the high pressure valve 
when released and the other spring serving to 
open the low pressure valve to exhaust when re 
leased, latches for holding said springs in the 
loaded condition, electrical means for actuating 
said latches successively at predetermined inter 
vals whereby the flow of high pressure may foll 
low the flow of low pressure at a predetermined 
moment and the low pressure valve may be 
opened to exhaust at a successive and predeter 
mined moment, and time interval mechanism 
controlling the operation of said electrical means. 

10. In valve operating mechanism, the combi 
nation of a low pressure valve, a high pressure 
valve, a lever for operating said low pressure 
valve, a pair of springs simultaneously loaded 
upon the operation of said lever; one of Said 
springs serving to open the high pressure valve 
when released and the other spring serving to 
open the low pressure valve to exhaust when re 
leased, a slidable member operated by the first 
mentioned spring for engaging and opening the 
high pressure valve, latches for holding said 
springs in the loaded condition, and electrical 
means for actuating said latches Successively at 
predetermined intervals whereby the flow of high 
pressure may follow the flow of low pressure at 
a predetermined moment and the low pressure 
valve may be opened to exhaust at a successive 
and predetermined moment. 

11. In valve operating mechanism, the combi 
nation of a low pressure valve, a high pressure 
valve, a lever for operating said low pressure 
valve, a pair of springs simultaneously loaded 
upon the operation of said lever; one of said 
springs serving to open the high pressure valve 
when released and the other spring serving to 
open the low pressure valve to exhaust when 
released, a slidable member operated by the first 
mentioned spring for engaging and opening the 
high pressure valve, latches for holding said 
springs in the loaded condition, electrical means 
for actuating said latches successively at pre 
determined intervals whereby the flow of high 
pressure may follow the flow of low pressure at a 
predetermined moment and the low pressure 
valve may be opened to exhaust at a successive 
and predetermined moment, and time interval 
mechanism controlling successively the operation 
of the electrical means releasing said latches. 

12. In valve operating mechanism, the combi 
nation of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure 
valve, a pair of springs simultaneously loaded 

3 
upon the operation of said lever; one of said 
springs serving to open the high pressure valve 
when released and the other spring serving to 
open the low pressure valve to exhaust when 
released, latches for holding said springs in the 
loaded condition, a series of electric circuits, time 
interval mechanism in one of said circuits, means 
carried by the actuating lever for closing the cir 
cuit of the time interval mechanism; the latter having a movable circuit-closing member, sole 
noids for operating said latches successively; 
said Solenoids being in independent circuits; and 

... contacts arranged for successive engagement by 
the circuit-closing member of said time interval 
mechanism whereby said solenoid circuits may 
be energized to release the latches successively 
at predetermined intervals; Said Solenoids being 
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successively deenergized upon the continued 
movement of the circuit-closing member of the 
time interval mechanism; the first solenoid re 
leasing the latch for the spring serving to actuate 
the high pressure valve to open position and 
the second solenoid releasing the latch for the 
spring serving to actuate the low pressure valve 
to exhaust position. w 

13. In valve operating mechanism, the combi 
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nation of a low pressure valve, a high pressure. 
valve, a lever for operating the low pressure 
valve, a pair of independent springs simultane 
ously loaded upon actuation of said lever; one of 105 
said springs serving to open the high pressure . 
valve when released and the other spring serving 
to Open the low pressure valve to exhaust. When 
released, independent latches for holding said 
springs in the loaded condition, a series of elec 
trical circuits, time interval mechanism in one of 
Said circuits; means for closing said latter circuit 
upon Operation of the actuating lever, a solenoid 
in a second circuit, a circuit-closing member 
actuated by said time interval mechanism for 
closing said second circuit and energizing said 
Solenoid; the latter releasing the latch holding 
the spring for opening the high pressure valve, 
a Second Solenoid in a third circuit; Said circuit 
closing member of the time interval mechanism 
closing said last-mentioned circuit at a prede 
termined time interval after closing the circuit of 
the first solenoid; the latter being deemergized 
following release of the first-mentioned latch 
arid the energization of the second solenoid re 
leasing the latch holding the spring for actuating 
the low pressure valve to exhaust position. 

14. In valve operating mechanism, the combi 
nation of a low pressure valve, a high pressure 
valve, a lever for operating the low pressure valve, 
a pair of independent springs simultaneously 
loaded upon actuation of said lever, slidable rods 
upon which said springs are mounted operatively 
connected to said lever, stops carried by said rods 
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130 

engaging said springs; one of said springs serving 18 
to open the high pressure valve when released and 
the other spring serving to open the low pressure 
valve to exhaust when released independent 
latches in engagement with the stops of said rods 
for holding the respective springs in the loaded 
condition, a series of electrical circuits, time in 
terval mechanism in one of said circuits, means 
for closing said latter circuit upon operation of 
the actuating lever, a solenoid in a second cir 
cuit, a circuit-closing member actuated by said 
time interval mechanism for closing said second 
circuit and energizing said. Solenoid; the latter 
releasing the latch holding the spring for open 
ing the high pressure valve, a second Solenoid in 
a third circuit; said circuit-closing member of the 
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4. 
time interval mechanism closing said last-men 
tioned circuit at a predetermined time after clos 
ing the circuit of the first solenoid; the latter 
being deenergized following release of the first 
mentioned latch and the energization of the 
Second Solenoid releasing the latch holding the 
spring for actuating the low pressure valve to 
exhaust position. 

15. In valve mechanism for controlling high 
and low pressures, the combination of a valve 
casing, a valve therein having a projecting stem, 
a pivotally mounted lever operatively connected 
to said stem, a sliding member paralleling the 
valve stem and operatively connected to said lever, 
means for holding said sliding member against 
movement when the lever has been moved to open 
the valve, means for releasing said sliding member 
at a predetermined time interval, means for actu 
ating said sliding member whereby the lever may 
be operated to close the valve, a second valve 
mechanism operatively connected to said lever 
for effecting actuation of the same; said means 
including a Spring, means for holding said spring 
when actuated by said lever, and means for re 
leasing said spring at a predetermined time 
interval. 

16. The combination of a valve casing, a valve 
mounted therein having a projecting stem, a 
pivotally mounted lever operatively connected to 
said valve stem, a rod paralleling said valve stem 

1,920,978 
and operatively connected to said lever, a spring 
for actuating said rod whereby said lever may 
move the valve to closed position, a latch in en 
gagement with said rod, means for releasing said 
latch at a predetermined time interval, a second 
valve, mechanism operatively connected to said 
lever for actuating the same, releasable means 
for holding said actuating mechanism, and means 
for releasing said holding mechanism whereby 
actuation of said second valve may be effected 
at a predetermined time interval. 

17. The combination of a valve casing, a valve 
mounted therein having a projecting stem, a 
pivotally mounted lever operatively connected to 
said valve stem, a rod paralleling said valve stem 
and operatively connected to said lever, a spring 
for actuating said rod whereby said lever may 
move the valve to closed position, a latch in en 
gagement with said rod, means for releasing said 
latch at a predetermined time interval whereby 
the spring may actuate said rod and lever, a 
second valve, mechanism operatively connected to 
said lever for effecting actuation of the same; 
said means including a spring, a latch for holding 
said mechanism when actuated by said lever, 
and means for releasing said latch and permitting 
actuation of said spring to Operate said second 
valve at a predetermined time interval. 
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