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HYDRAULC REGULATOR 

Robert Stevenson, Barrington, R. I., assignor to 
Merit Engineering, Inc., a corporation of Rhode 
Island 

Continuation of application Serial No. 553,198, 
September 8, 1944. This application June 6, 
1950, Serial No. 166,509 

(Cl. 137—102) 5 Claims. 

This invention is a continuation of my applica 
tion Serial No. 553,198 filed September 8, 1944, 
now abandoned, and relates to the regulation of 
a hydraulic system wherein it is desired to main 
tain a substantial pressure in the system for do 
ing work whenever occasion for utilizing that 
pressure Inay arise. 

In hydraulic systems of this character it is 
quite common that the pump which supplies 
pressure to the system shall constantly operate 
in order that the pressure may be obtained. In 
my Patent No. 2,545,712 I have provided an ar 
rangement so that when the pressure desired 
has been obtained fluid from the Supply may by 
pass the working part of the system that the 
load may be to some extent relieved thereby re 
quiring less power for the operation of the pump 
or other pressure applying means. 
One of the objects of this invention is to pro 

vide a pressure Supply with the Working means 
idle or at rest after the pressure which is desired 
in the Systern has been attained. 
Another object of this invention is to provide 
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an automatic control so that when the pressure 
in the system has attained a certain desired value 
the means for Supplying that pressure will stop 
operating and when the pressure in the System 
has dropped below a certain range the pressure 
applying neans will again be brought into opera- ..., 
tion. 
Another object of this invention is to provide 

a hydraulically operated control which will auto 
natically move in one direction upon certain 
pressure being applied to it, and automatically 
move in the other direction when a certain mini 
mum pressure exists in the conduit to which it is 
exposed. 
Another object of this invention is to provide 

a quick operating valve and consequently one in 
which the control of the System may be closely 
obtained. 
Another object of this invention is to provide 

a valve the Working parts of which may be in 
the form of a, cartridge which may be completely 
removed from the bore of the housing in which 
it is located and repositioned therein after being 
Set for the desired range of operation. 
Another object of the invention is to provide 

a valve plug which when it moves will move posi 
tively in one direction and not flutter or vibrate 
between opposite ends of its stroke. 
Another object of the invention is to subtract 

an effective amount of counteracting pressure 
when the valve plug closes to prevent chattering 
as closing occurs. 55, 

2 
A more specific object of the invention is the 

actuation of an electric Switch and to provide a 
hydraulic means for controlling this switch that 
it may in turn by its movement operate an elec 
tric motor in the System. 
With these and other objects in view, the in 

vention consists of certain novel features of con 
struction, as will be more fully described and 
particularly pointed out in the appended claims. 
In the accompanying drawings: 
Figure 1 is a sectional view of my hydraulic 

control unit illustrating the various Operating 
parts; 

Figure 2 is a diagrammatic view of the System 
in which the Control unit is located for Opera 
tion; 

Figure 3 is a Section of a modified form of con 
nection. 
The system in which this waive is used con 

sists essentially of a work unit designated to 
which comprises a cylinder with a piston 2 
therein to be noved in one direction or the other 
by hydraulic pressure. The supply reservoir is 
designated 4 from which pressure is Supplied to 
and a return is provided for the fluid to be sup 
plied to the work or returned therefrom. A four 
way control valve designated generally 5 is ulti 
lized for this purpose. The pressure line or con 
duit 6 has a pump i 7 therein which is driven 
by a motor 8 and extends to the valve through 
conduit 9. The low pressure or return line from 
the valve 5 is conduit 20 which extends back 
to the reservoir. The valve 5 may be operated 
so as to connect the pressure conduit 9 to the 
conduit 2 to supply one end of the cylinder or to 
the conduit 22 to Supply the other eind of the 
cylinder as the handle 23 is selectively moved. 
When one end of the cylinder is connected to the 
pressure conduit the other end is Connected to 
the return line to the reservoir. An accumulator 
23 is connected in the Supply line or pressure line 
9 that a more even and Constant pressure may 
be maintained. 
The electric motor 8 is energized through a 

pair of leads 24 and 25 and the control of energy 
is had through a switch 26 which is opened by a 
spring 27. The hydraulic regulator is designated 
2S and is equipped with a plunger 29 to press 
upon and close the switch 26 and energize the 
electric motor 8. The regulator 28 is con 
trolled by the presure in the conduit 9 at one 
end to expose the same to the pressure Supply 
while its other end is Connected by a return line 
30 to the reservoir 4 or the low pressure side 
of the System. The system may be equipped with 
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a relief valve 3 and a check valve 32 both in the 
pressure Supply line 9. 
The control unit designated generally 28 con 

prises a body casing 35 which has a hollow COm 
partment 36 for the reception of an electric 
switch designated generally 26 and held in this 
compartment by pins 3. An outlet 38 is pro 
vided for the lead in wires to the Switch Which 
normally has its contacts spaced by reason of 
spring 27. A button 39 when pressed upon Will 
cause a closure of the contacts against the Spring 
action. 
Another compartment in this body 35 is pro 

vided by a bore 40 which extends completely 
through the body with an enlarged annular re 
cess along one part of the bore. 
A sleeve 42 is insertable in this body bore and 

engages this bore as at 43, is and 45 With a slid 
ing fit so as to position the same therein. The 
sleeve is held in position in the hore by cap 8 
threadingly engaging the central Opening through 
the sleeve as at 37 and the cap 68 also threadingly 
engaging the sleeve as at 49. Facking 50 provides 
a sea; between the sleeve, the bore and the cap 
while packing 5 provides a seal between the 
opposite end of the sleeve, the bore, and the cap. 
When One of these caps is renoved the Other cap 
may be utilized for withdrawing the entire sleeve 
from the bore. The cap S is provided with a 
conduit 52 which is connected to the preSSu'e 
supply line 9, while cap 48 is provided with a 
conduit, 3 Which is connected to the conduit 3 
returning to the low pressure side of the reser 
VOi , 
A central opening 54 extends through the sleeve 

42 and is equipped with a block 55 held in the 
bore by a set screw 58 and provided with a pack 
ing 5 so as to prevent passage of fluid between 
the surface of the block and the cential Opening 
54. The block has an axial bore 59 and at One 
end is formed a vaiye Seat 8. This bore is re 
Stricted as at 8 and another Wave Seat is pro 
vided at C. A plunger 82 has a valve head 63 
enlarged at one end for engaging the Seat 58 
while it, is provided with a reduced end 64 to 
pass through the restricted opening 85 in the 
block. The plunger is reduced between these 
seats and near the head 3 to provide an annular 
chamber 65 between itself and the block. Con 
duits 6 through the block regiSter Witha COnduit 
6 in the Sleeve, Which communicates With con 
duit SS axially along the sleeve and conduit 69 
radia of the sleeve for conveying fuid into the 
chamber is on the other Side of the block 55. 
The valve head S3 has a portion engaging the 
cylindrical Surface 2 for guiding the plunger in 
its novelinent While openings ES provide for con 
munication of the filid through the valve and 
past the seat into the chamber 65, then through 
the passages 6, 68, 69 to the chamber 7. 
A reciprocating member 5 is slidable in the 

opening 54 and is pressed toward the seat 6 by 
Spring S. The plunger 5 loosely houses a ball 

in its appei' end which Seats upon the wave 
Seat or is noved from the Seat by the reduced 
portion SS of the plunger 62. The spring 8 is 
adjusted by the threaded plug 8 which thread 
ingly engages the threads 49 in the sleeve and 
may be adjusted by the Allen head or angular 
Socket 9 thereof. A check nut 8 Serves to hold 
this plug in adjusted position. This plug also 
closes the chanber in the sleeve. The ball 
valve it may be fixed to the plunger 2 as shown. 
at Ti” in Figure 3. 
When the ball valve T is renoved from its 
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4 
seat as in the position illustrated in the drawing, 
fluid in the chamber TO may pass through the re 
stricted opening 6 into an annular chamber 8 
formed by a reduction in the size of the plunger 
62 at its lower end and an enlargement of the 
bore 69. From this chamber 8 fluid may paSS 
radially outwardly as at 82 and then through the 
longitudinally extending conduit 83 to the an 
nular chamber 84 formed by the receSS 4 in the 
bore AO. Fluid may then pass to the conduit 53 
by the radial bores 85 through the sleeve. 
At some point having convenient communica 

tion with the channel 68 I provide a bore 86 for 
movement of the plunger 29 therealong. The 
plunger is moved toward the conduit 68 by the 
spring 8 and is limited in its opposite movement 
against the Spring by a bushing 38 with which the 
head of the plunger 86 engages. The abutment 
for one end of this spring 3 is the casing of the 
Switch 26. 

In Operation the valve head 63 will be on its 
seat as shown in the drawings when the pressure 
in the conduit 3 has reached a predetermined 
maximum amount and in this case the plunger 
29 Will be forced in the direction shown so that 
it is free from the button 3 and the Switch 26 
will be opened so that the motor 3 will be at 
rest. Should the pressure in the conduit 9 drop 
below a predetermined minimun amount for 
which the Spring is is set by its adjustinent 8, 
then the plunger 2 through the ball i will be 
forced fron its seat, while the ball valve will 
be seated on its seat, 6. Thereby pressure in 
the conduit Will enter about the Wave Seat 58 
and will fill the conduits 66, 6, 88, 69 and cham 
beir so as to exert a pressure on the top of 
the plunger 29 forcing it downwardly against 
the spring 8 to press upon the button 39 and 
close the Switch 26, thereby energizing the mo 
tor 8 which will start the puinp to again Supply 
pressure and build up this pressure in the Sup 
ply line S to a predetermined value. Whereupon 
beca,U.Se of the areas Of the valve head, 63 and 
the ball, the Valve head will cause movernent of 
the plunger 63 to press the Spring is and close 
thereby opening the valve 2; and permitting any 
fluid in the chamber 9, also the conduits 66, 67, 
68, 69 to be relieved of any pressure and thereby 
perinitting the plunger 29 to move from the but 
ton and permit the Spring 27 to open the con 
tacts of the switch 26, thereby stopping the no 
tor until the cycle is again repeated, thus pro 
Viding an autoinatic operation for the mainte 
nance of fluid under a, certain predetermined 
range of pressure. 
When the plunger 22 moves to the right upon 

a predeterinined pressure being reached and seat 
58 is engaged by the head 63 the ball I Will be 
forced off of its seat thus subtracting the pres 
Sure represented by the area of opening 68 from 
a counterpressure or pressure tending to open 
the piunger. This immediate subtraction of pres 
Sure prevents fluctuation, chattering or flutter 
ing of the plunger and provides a Snap action of 
the valve. 

I claim: 
1. In a hydraulic regulator, a body having a 

Supply port, a return port and a chamber, a first 
conduit from Said Supply port to Said chamber, 
a Second conduit from Said chaniber to Said re 
turn port, a first valve for controlling said first 
condit having an effective area, on One side 
thereof subjected to the pressure from said sup 
ply port tending to move the wave to closed 
position to shut off the fluid to said chamber, a 
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second valve for controlling the Said. Second con 
duit and having when in the closed position an 
effective area, on one side thereof Subjected to 
the pressure of the fluid from said supply port 
tending to hold the second valve in Said closed 
position to shut off the flow of fluid from Said 
chamber to said return port, Said first Walve hav 
iing means engageable With said Second valve to 
Eove Said Second Valve to open position upon 
said first valve being moved to closed position, 
adjustable spring pressure means to Supplement 
the Supply of fluid pressure acting On Said Second 
valve tending to move the same to closed position 
so as to equal at a predetermined pressure the 
pressure acting on said first valve tending to 
move the first valve to closed position whereby 
upon the closing of said first valve said second 
Valve will be moved to open position and spring 
pressure alone will oppose the fiuid pressure act 
ing on said first valve tending to maintain Said 
first Valve in the closed position. 

2. In a hydraulic regulator as set forth in 
claim wherein Said second Valve is a ball valve. 

3. in a hydraulic regulator, a body having a 
Supply port, a return port and a chamber, a 
plunger operable upon a predetermined fluid 
preSSure in said chamber for conveying of me 
chanical movement, a first conduit from said 
Supply port to Said chamber, a second conduit 
from Said chamber to said return port, a first 
valve at One end of said plunger for controlling 
Said first conduit having an effective area on One 
side thereof subjected to the pressure from said 
supply port tending to move the same to closed 
position to shut off the fluid to said chamber, a 3 
Second valve at the other end of the plunger for 
controlling the Said Second conduit and having 
when in the closed position an effective area, on 
One side thereof subjected to the pressure of the 
fluid from Said Supply port tending to hold the 
second valve in closed position to shut off the 
flow of fluid from Said chamber to said return 
port, Said first valve having an extension therein 
engaging Said Second Valve on the other side 
thereof to the said effective area, therein to move 
Said second valve to open position upon said 
first valve being moved to closed position, adjust 
able Spring preSSure means to Supplement the 
Supply fluid pressure acting on said second valve 
tending to move the same to closed position so 
as to equal at a predetermined pressure the pres 
Sure acting on said first Valve tending to move 
the first valve to close position whereby upon the 
closing of Said first Valve said second valve will 
be moved to the Open position and Said spring 
preSSure alone will oppose the fluid pressure act 
ing On Said first valve tending to maintain said 
first Valve in the closed position. 

4. In a hydraulic regulator, a body having a 
Supply port, a return port and a chamber, a first 
Conduit from Said Supply port to said chamber, 
a Second conduit from Said chamber to said re 
turn port, a first valve for controlling said first 
conduit having an effective area on one side 
thereof Subjected to the pressure from said 
Supply port tending to move the valve to the 
closed position to shut off the fluid to said cham 
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6 
bei, a second valve for controlling the Said Sec 
ond conduit and related to said first Valve in a 
manner to oppose the closing of Said first Wave 
and having an effective surface area, when in the 
closed position subjected to the preSSure fron 
said supply port tending to move the same to 
closed position to hold said valve in the closed 
position to shut off the flow of fluid from said 
chamber to said return port and oppose the clos 
ing movement of said first valve, Spring preSSule 
means to supplement the Supply pressure acting 
on said second valve tending to move the Saime 
to closed position so as to equal at a predeter 
mined pressure the Supply preSSure acting On 
the first valve tending to move the same to close 
position, and means carried by said first valve 
engageable with said second valve to move Said 
second valve to open position upon said first 
valve moving to closed position to drain Said 
chamber whereby to relieve said first valve of 
the supply pressure acting on said Second valve 
opposing the closing of said first Valve to permit 
a snap action closing of Said first valve. 

5. In a hydraulic regulator, a body having a 
supply port, a return port and a chamber, Said 
body having a bore therein with one end portion 
thereof provided with a first conduit from Said 
supply port to said chamber and the other end 
portion thereof with a second conduit from Said 
chamber to said return port, valve seats along 
said conduits, first and Second Valves for engag 
ing said valve seats and controlling Said conduits 
and provided with a body therebetween slidably 
mounted in Said bore and operatively connecting 
said valves whereby the closing movement of one 
of said valves will be transmitted to move the 
other Valve to Open position, Said first Valve con 
trolling Said first conduit and having an effective 
area, on One Side thereof Subjected to the pres 
sure from Said Supply port tending to move the 
same to closed position to shut off the fluid to 
Said chanaber and to move Said second valve to 
Open position, said Second Walve controlling Said 
Second conduit and having an effective area, 
thereon. On One side thereof When in the closed 
position Subjected to Supply pressure tending to 
move Said second valve to the close position to 
shut off the flow of fluid from Said chamber to 
Said return port and to oppose the closing of 
Said first valve, and Spring preSSure acting on 
said Second valve tending to move the same to 
closed position. So aS to equal at a predetermined 
pressure the supply pressure acting on said first 
valve tending to move the first valve to closed 
position whereby upon movement of said first 
valve at a predetermined differential pressure 
acroSS Said valves Said first valve will be moved 
to closed position and said second valve will be 
moved to open position to drain Said chamber 
and relieve said first valve of the said opposing 
Supply pressure acting thereon. 
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