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1. Claim. 
1. 

The present invention pertains to electric safety 
means in hydraulic circuits. 

It is an object of the present invention to pro 
vide an electrically controlled safety valve which 
will by-pass any excess pressure which may oc 
c. 
According to a feature of the present inven 

tion the aforesaid safety valve may be aSSO 
ciated with an unloader valve which will relieve 
the pump effectively as long as the circuit is un 
der pressure. 

It is a further object of the present invention 
to provide an electric signal device which will 
automatically announce any deficiency in the 
feed line of a pump or the like included in a 
hydraulic circuit. 

Further features of the present invention Will 
become apparent from the following description 
of embodiments thereof given by way of example 
and illustrated in the accompanying drawings. 

Fig. 1 is a schematic illustration of a hydraulic 
circuit according to the present invention, 

Fig. 2 is a cross section of the unloader valve 
included in the circuit according to Fig. 1. 

Fig. 3 is a cross section of the electrically con 
trolled valve and its actuating mechanism in 
cluded in the circuit according to Fig. 1. 

Fig. 4 is a cross section of the electric signal 
device included in the circuit according to Fig. 1. 
In the embodiment according to Fig. 1 there 

is provided a pump which is supplied with 
fluid from a reservoir 2 through a filter 3. 
From pump the fluid passes through an un 

loader valve 4 and on through conduit 5, past 
a check valve 2 connected to conduit 5a to a 
utilization system. When valve 4 is in the Open 
position fluid returns to reservoir 2 through con 
duit 4. 
There is included in the circuit according to 

Fig. 1 an automatic signal device 6 which will 
actuate a buzzer T or the like whenever the flow 
of fluid to pump f is cut out because of the filter 
3 being clogged. 
There is further included a pressure switch. 8 

which will actuate an electrically controlled 
valve 9. Switch 8 communicates through con 
duit O with conduit 5a and whenever the fluid 
pressure in the latter exceeds a predetermined 
value switch 8 will energize valve 9 which Com 
municates with valve 4 through a conduit 3 
which will by pass fluid to a return line and 
cause valve 4 to unload pump until the pres 
sure in conduit 5a drops to the desired mini 
mum value. 
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with a cylinder bore 6 and passages a, b, 8 
and 9. Passage Ta is connected to the pump, 
passage 7b to conduit 5, passage 8 to return 
line 4 and passage 9 to conduit 3. 
A piston like valve element 20 is slidably mount 

ed in bore 6. Element 20 carries an extension 
2 whose head 22 is adapted to cooperate with 
a valve seat 23 in passage 8 to obstruct the 
latter. 
A paSSage 24 of relatively small diameter ex 

tends through element 20 in the axial direction. 
A spring 25 urges element 20 towards seat 23, 
In this manner element 20 divides bore 6 into 

two variable volume chambers 26 and 27 between 
which passage 24 affords restricted communi 
cation. 
In operation, when passage 9 is closed, pres 

sure arriving through passage a will pass 
through chamber 27 and passage 24 into cham 
ber 26. Since the effective cross sectional area 
of element 20 is greater in chamber 26 than in 
chamber 27 head 22 will be firmly applied against 
seat 23. Pressure fluid supplied by pump will, 
accordingly, pass on through passage 7b to con 
duit 5. 

But, whenever passage 9 is vented, the pres 
sure in chamber 26 will drop and element 20 
will be displaced so as to compress spring 2 
and to open passage 8. This will cause the 
pump to deliver into return line 4 and reduce 
the load to a pressure corresponding to t. 
strength of spring 25. 

Obviously, the diameter of passage 24 governs 
the speed with which the valve opens. 

Referring to Fig. 3 conduit 3 connects pas 
sage 9 of valve 4 to valve 9. Walve 9 comprises 
a casing 30 provided with a cylinder bore 3 and 
two ports 32, 33. Port 32 communicates with 
conduit 3 and port 33 with conduit ff. 
Above casing 30 there is mounted a solenoid 

34 whose opening is concentric with and of the 
same diameter as bore 3. 
A piston like valve element 35 is slidably 

mounted in bore 3. Head 36 of element 35 pro 
jects into solenoid 34. Element 35 has a re 
duced portion 3 whose dimension in the actual 
direction exceeds that of port 32. 

Normally, element 35 is in the position shown 
and port 32 is obstructed. But, when solenoid 
34 is energized, element 36 will be attracted and 
raised so that ports 32 and 33 communicate with 
each other about the reduced portion 37. Thus, 
when solenoid 34 is energized chamber 26 of 

Valve 4 includes a casing is (Fig. 2) provided 63 valve 4 (Fig. 2) is vented. 
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Solenoid 34 is connected by cables 8, 9 to a 
source of electric energy 40 and Switch 8. 
switch 8 includes a cylinder 4 communicat 

ing through conduit 0 with conduit 6a. A Spring 
45 holds a piston 42 slidably engaged to a cylin 
der 4 and carries a rod 43 projecting to the out 
side. Cable 38 is connected to cylinder & and cable 
3s ends at a contact 44 facing rod 43. Switch 
8 is, of course, made of a material which is a 
good conductor of electricity. 
With this structure, when the pressure in con 

duitsa overcomes the strength of . Spring 5 
which acts on piston 42, rod 43 will approach and, 
eventually, engage contact 44 whereby Solenoid 
S4 will be energized. 
For the sake of clarity, the drawings show 

valve and switch 8 on a much larger Scale than 
valve 4. It will be appreciated that valve 9 and 
switch 8 are merely pilot means controlling valve 
4 and the amount of fluid which circulates 
through the pilot means need be no more than 
a small fraction of that circulating through the 
unloader valve. Accordingly, the dimensions of 
the pilot means may be very small with respect 

- to those of the associated unloader valve. The 
resulting economy of bulk and weight is a par 
ticular advantage on vehicles or aircraft. 

It is also evident that fluid pressure is deliv 
ered by the pump into conduit 5a and the utili 
zation system until spring 45 is fully compressed. 
Then, as soon as the pressure in passage b of 
valve 4 begins to dirop, check valve 2 closes and 
separates the utilization system from the pump 
while the latter is unloaded. 
This arrangement affords the further advas 

tage that except for the negligible amount cor 
responding to the displacement of the ball or 
poppet in valve 2-no fluid is withdrawn from 
the utilization system so that the same is main 
tained at the desired maximum value of pres 
sure-governed by the strength of spring 45 
while the pump is being unloaded. - 
With the unloader valves known heretofore a 

certain amount of fluid is generally required to 
be supplied by the utilization system (accumu 
lator) to assist in the unloading operation. This 
withdrawal makes it impossible to maintain the 
system at the desired maximum pressure while 
the pump is idling. 
Of course, as soon as the pressure in conduit 5a 

drops below the desired maximum pressure, 
spring 45 will push piston 42 back, the electric 
current is interrupted, element 35 of valve 9 
drops back into closed position, pressure can 
build up in chamber 26 of valve 4, head 22 ob 
structs passage 8 and the pump starts reload 
ing the system. 

If it is uncertain that element 35 can always 
be returned into closed position by gravity, then, 
it is advantageous to add a spring to the struc 
ture of valve 9 in order to return element 35 
into the position shown when the current is shut 
off. . . . . 
Signal device 6 (Fig. 4) includes a cylinder 50 

in the feed line of pump . Inside cylinder 50 
there is provided a piston Surged by a spring 52 
in a direction opposed to the normal flow of fluid. 

4. 
Piston is carries a rod 5 projecting to the out 
side of cylinder 56. 

Rod 59 ends in a contact plate Sé facing ans 
other contact plate S5. Both contact plates are 
Wired to a suitable source of electricity and to a 
be buzzer or the like. 
When the suction pressure in cylinder 50 rises 

above a predetermined value-due to non-deliv 
- ery of fluid through 8, the filter piston SG will 
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be drawn by the Suction against spring 62 so as 
to compress the same whereby rod 53 will be 
displaced and contact 58 will approach and even 
tually engage contact 55. Accordingly, the buz 
zer or the like will Sound warning the operator 
to stop the pump until the deficiency in the sup 
ply of fluid can be removed. The cylinder, pis 
ton, Spring and rod formulates a switch mech 
anism. 
The foregoing description is not intended to 

limit the present invention which extends to all 
changes, modifications and equivalents within 
the Scope of the appended claim. 
What is claimed is: 
The combination of a fluid filter, a normally 

Open negative fiuid pressure switch mechanism, 
a remote indicator and a pump, said switch 
closed by a negative fluid pressure, means to draw 
fluid from said fluid filter in a hydraulic system, 
means to pass said fluid through the negative 
fluid pressure operated switch mechanism, means 
to actuate said remote indicator when the fluid 
pressure in Said Switch is below a predetermined 
value, and means to deliver the fluid to a pump 
While Operating, Said fiuid Switch mechanism in 
cluding resilient means to retain it open nor 
mally, means to close said laid switch mech 
anism when said filter becomes clogged and a 
negative pressure is attained in said fluid switch 
to overcome the normal resilient holding means. 
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