
Sept. 1, 1953 J. A. HERBST 2,650,609 
HYDRAULIC WALWE 

Filed March 20, 1951 

X) SSX SXX % 38 X. S. 3. W 

S 
S 

XX) XX28. %32 

&SNSS iii. 2T 3%AT2 
SS Area 32 3:53.2 as 

is E. ZZ 2423. 33.5 
37 & 

Af 

N g-N ENE-74a 

N.VENOR 

S M 6ig Alferbst. 

F G. 4. F G. 5 42326, ORNEY 

    

    

  

  

  

    

  

  

  

    

  

  



Patented Sept. 1, 1953 

UNITED STATES 

2,650,609 

PATENT OFFICE 
2,650,609 

HYDRAULIC WALWE 

John A. Herbst, Pines Lake, N. J., assignor to 
Bogue Electric Manufacturing Co., Paterson, 
N.J., a corporation 

Application March 20, 1951, Serial No. 216,637 
(C. 137-623) 11. Claims. 

1. 
This invention relates to a hydraulic valve 

of the type adapted to direct the flow of preSSure 
fluid to a fiuid pressure responsive mechanisin. 

In hydraulic mechanisms of the type includ 
ing a reciprocable piston, valves have been used 
to direct the flow of pressure fuid in order to 
selectively move the piston in opposite directions. 
An object of this invention is to provide an in 
proved valve of relatively simple construction 
which, in addition to controlling the direction 
of movement of the piston, is further adapted 
to be operated in a manner to allow the piston 
to be non-responsive to the pressure fluid, there 
by allowing the piston to be actuated by aux 
iliary means; and further, to lock the piston 
in a given position under conditions where this 
purgap operates at a nominal pressure which is 
a small fraction of the working pressure of the 
pressure fluid. 
Another object of this invention is to provide 

a valve of the character described which is effec 
tive to control the operation of a hydraulic 
rechanism to provide four different operating 
conditions, such valve comprising two recipro 
cable waive means and valve actuating lineans 
for moving the waive means to positions provid 
ing four different combinations thereof, each 
combination of positions corresponding to one 
of the working conditions. 
A further object of this invention is to provide 

a valve of the character described which in 
cludes a pair of valve means operable to Ilove 
to selected positions whereby pressure fluid at 
Working pressures may be directed to actuate a 
hydraulic inechanism, the valve means being 
moved by means of pressure fluid at a pilot pres 
Sure or pressures less than the pilot preSSure. 

Still another object of this invention is to pro 
wide in a waive of the character described, bypass 
valve means for ailowing pressure fluid at Work 
ing pressure to be moved from one side of the 
piston to the other side thereof in response to 
external pressures in excess of the Working preS 
sire which may be applied to the piston and in 
proved valve means arranged to provide pressure 
fiuid at working and pilot preSSures. 

Still a further object of this invention is to 
provide an improved hydraulic valve of simple 
out, rugged construction, which includes a mini 
muin number of parts, is easily controlled by 
electromagnetic means and is eficient to a high 
degree under working conditions. 

Other objects of this invention will in part be 
obvious and in part hereinafter pointed out. 

Accordingly, the invention consists in the fea 
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2 
tures of construction, combinations of elements, 
and arrangement of parts which will be exempli 
fied in the embodiment hereinafter described 
and of which the scope of invention will be in 
dicated in the claims following. 
In the drawing: 
Fig. 1 shows schematically a hydraulic system 

ilding a control valve embodying the inven 
1On m 

Fig. 2 is a vertical sectional view, diagram 
imatic in part, of said valve; 

FigS. 3, 4 and 5 show diagrammatically the 
positions of moving parts of the valve for differ 
ent Operating conditions. 

Referring in detail to the drawing, and par 
ticulariy to Fig. 1, 3 designates a hydraulic 
inechanism of the type comprising a cylinder 
closed at the opposite ends thereof, with a piston 
2 reciprocable therein. Piston rods 3 and 3a. 
extend from opposite sides of the piston, project 
ing through the cylinder end walls, for connec 
tion to inenbers not shown, which are to be 
actuated by the mechanism. Pressure fuid from 
a. Source indicated at 4 is adapted to be selec 
tively admitted to opposite ends of the cylinder 
f f by Way of lines 5, 6, in order to determine 
the direction of movement of the piston 2. 
The fioW of pressure fluid raised to a work 

iing pressure by means of a pump P, is controlled 
by a hydraulic valve i7, embodying the inven 
tion. The valve a has the lines 5, 6 con 
nected on One side thereof, is connected on the 
other side thereof to pump P by a line 8 and 
to the Sump of fluid source 4 by a line 9. 
As shown in Fig. 2, the valve a comprises a 

body 28 formed with a pair of vertically extend 
ing, parallel bores 2i, 22. The bore 2 is formed 
With a plurality of spaced, annular grooves 23, 
26, 25 and 26 while bore 22 is formed with a 
plurality of Spaced annular grooves 27, 28, 29, 
33 and 38. The bores are interconnected by 
lileans of a pair of passages 32, 33 which extend 
respectively froin grooves 24, 25 to grooves 28, 29, 
respectively and a pair of diagonal grooves 34, 35 
Which extend respectively from grooves 23, 26 
to grooves 3 , 2, respectively. 
The Valve body 23 is formed with a hollow 

bOSS on One Side thereof which is provided with 
a pair of Outlet ports 38, 37 which communicate 
With grooves 23, 26, respectively and with a hol 
low boss on the other side thereof which is pro 
vided with a pressure port 38; and a relief port 
38 which communicate with grooves 33 and 28, 
respectively. Lines 5 and is are connected to 
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outlet ports 36, 37 respectively and lines 8, 9 
are connected to ports 38, 39, respectively. 
Means is provided for effecting interconnection 

of the ports in selected combinations thereof. 
Such means comprises valve means A, 4 re 
ciprocably mounted in bores 2, 22, respectively. 
The valve means 40, 4 are of the spool type. 
Walve means 40 includes oppositely disposed 
heads 42, 43 of different pressure receiving areas, 
which are respectively located in cylinder por 
tions 44, 45 at the opposite ends of the bore. 
Walve means is formed intermediate the heads 
thereof with a pair of reduced portions A6, 47 
located on either side of an enlarged portion 48. 
With valve means 4 in the position shown in 
Fig. 2, the enlarged portion 48 thereof is lo 
cated in a manner to render grooves 24, 25 ion 
communicating while the pairs of grooves 23, 24; 
25, 26, are respectively communicating. 

Valve means 4 includes oppositely disposed 
heads 42d, 43d of different pressure receiving 
areas, which are respectively located in cylinder 
portions 44d, 45d at the opposite ends of bore 22. 
Wave means 4 is formed intermediate the heads 
thereof with a pair of reduced sections A6a, 4 a. 
located on either side of an enlarged portion 
48a. With valve means 4 in the position shown 
in Fig. 2, portion 48d. is located so that groove 
29 is in non-communicating relation. With adja 
cent grooves 28, 3 while the pairs of grooves 27, 
28; 3), 3 are in respectively communicating re 
lation. 

Fluid pressure means is provided for Selectively 
moving valve means 49, 4 to predetermined posi 
tions, for the purpose hereinafter appearing. To 
this end there is provided valve means 49 adja 
cent the pressure port 38. Such Valve means in 
cludes a Seat 5 and a Spring pressed ball valve 

On the seat. The ball side of the seat is coin 
nected to groove 3 by a passage 52, the port 38 
connunicating With the other side of the Seat. 
A passage 53 interconnects cylinder portions 44, 
64a and continues vertically through a side por 
tion of valve body 20 to the upper end thereof 
Where the same registers with a passage 53d 
formed in a pilot Valve housing 54 secured to the 
upper end of Valve body 20. A passage 55 con 
nects passage 53 with port 38. 

Pilot Valve housing 54 is formed with a pair of 
Vertically extending bores 56, 5 which commu 
nicate at their lower ends with cylinder portions 
45, 45d, respectively. Passage 53d communicates 
With bores 56, 57 at the lower ends thereof. A 
paSSage 58 extends upwardly in the side of valve 
body 2 from relief port 39 to the upper end of 
the body Where the same registers with a pas 
Sage 58d formed in pilot valve housing 54. Pas 
Sage 58a communicates with bores 56, 5 at the 
upper ends thereof. Intermediate portions of 
bores 56, 5 are respectively connected to cylin 
der portions 45, 45d. by passages 59, 53a formed 
in Valve housing 54. The lower ends of cylinder 
portions 45, 5d are interconnected by a T 
shaped passage 60 formed in valve body 20, the 
upper end of Said passage registering with a 
paSSage 60d formed in valve housing 54 and com 
inunicating With passage 58a. 

Pilot valve stems 6, 62 are slidably mounted 
in bores 56, 57, respectively, each stem including 
a reduced portion 63 intermediate the ends 
thereof. The stems 6, 62 are connected at their 
upper ends to plungers 64, 65, respectively of 
Solenoids 66, 67 respectively, said solenoids being 
Suitably mounted on the pilot valve housing 54. 
The valve stems 6, 62 are biased to the position 
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4. 
shown in Fig. 2, the Solenoids being deemergized, 
by means of springs 68 located between the rear 
Of plungers 64, 65 and closures on the Solenoid 
casingS. With the valve stems in Such position, 
paSSages 53, 59a are in communicating relation 
With the passage 53a and in non-communicat 
ing relation. With passage 58tt, 

In operating the hydraulic system, pump P may 
be operated to provide a nominal pilot pressure 
of about 10 to 25 p. S. i., Such pressure being 
adjustable through a screw 69 which regulates 
the Spring bias on ball valve 5. Such pilot pres 
sure is applied to the valve heads 42, 43, 42d, 43a. 
by way of passages 55, 53 and 53a, valve stems 
6, 62 being in their lowermost position. While 
the same unit pressure is applied to the heads 
at opposite ends of each of the valve means 40, 
ÉÉ, the greater pressure responsive areas at the 
upper end of the Valve means will maintain the 
valve means in the position shown in Fig. 2. 

It is apparent that with the valve means 4, 4 
in the position shown in Fig. 2, both sides of the 
piston 2 in cylinder are ported to the sump 
Side of fluid source 4 by way of passages 32, 
35 and the pressure Side is also ported to the 
Sump by Way of passages 34, 32. Accordingly, 
With pump Poperating to provide a nominal pilot 
preSSure, piston 2 is freely reciprocable in cylin 
dier and may be actuated by auxiliary means 
other than pressure fluid from source 4, such 
lineais, not shown, being connected to the piston 
iods 3, 3d. 

In order to effect movement of the piston 2 
to either the right or left, or to lock the piston 
in a given position, Solenoids 66, 67 are selectively 
eilergized by Suitable means not shown. 
To lock the piston 2 in a given position, both 

Solenoids 66, 6 are energized, thereby lifting the 
pilot Valve Sterns 6, 62 to their uppermost posi 
tion in bores 56, 57 to connect passages 59, 59a 
With passage 58a. Accordingly, cylinder portions 
is, 5d. Will be ported to the sump of fluid source 
8, by Way of passages 58a, 58 and relief port 39. 

At the Sarine time the cylinder portions 44, 44a 
Will be connected to the pressure port 38 by way 
of paSSages 53, 55. With pilot pressure applied 
to the valve heads 42, 42a and the valve heads 
43, 63a Subject to atmospheric pressure only, the 
valve means 2, 4 will rise in their respective 
bores to assume positions indicated in Fig. 3. 
With the valve means 40, 4 in the positions 

indicated in Fig. 3, the outlet ports 36, 37 are 
disconnected from the pressure port 38 and re 
lief port 39, and the piston f2 in cylinder will 
be locked in postition. At the same time, the 
preSSure port 38 will be in communicating rela 
tion With relief port 39 by way of passages 32, 
33. Accordingly, the pump P need operate only 
to supply pressure fluid at pilot pressure, yet the 
piston 2 is locked in position without the need 
for Operation of the pump at a working pressure. 

ASSunning that it is desired to move the piston 
2 to the right as indicated in dotted lines in 
Fig. 1, then Solenoid 66 is energized, while sole 
noid 6 is deemergized. Accordingly, pilot valve 
Stein 6 will be lifted to its uppermost position 
While pilot valve stem 62 is in its lowermost pO 
Sition. Cylinder portion 45 will be ported to 
the Sump while cylinder portion 45a is subject to 
pilot preSSure. With differential pressures ap 
plied to the heads of valve means 49, said wave 
ineans Will rise to its uppermost position, while 
Valve means 4f, with both heads thereof subject 
to pilot pressure, will stay in its lowermost posi 
tion, as indicated in Fig. 4. 
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With the valve means 49, 4 in the positions 
indicated in Fig. 4, pump P is operated to raise 
the pressure of fluid from source 4 to a Work 
ing pressure, said fluid passing by Way of line 3, 
port 38, through waive means 69, to grooves 36, 
3, passage 3i to giocWe 23 and thence to out 
let port 36, line 5 to enter cylinder on the 
left side thereof, looking at Fig. 1 and moving 
piston 2 to the right. At the same time dis 
placed pressure fluid in cylinder will pass by 
way of line 8, outlet port 37, groove 28, passage 
35, grooves 27, 28, relief port 39 and line is to the 
Sump of fluid source 4. 
To move the piston 2 to the left, as indicated 

in dotted lines in Fig. it, Solenoid winding 3 is 
energized while solenoid winding 56 is deener 
gized. in this case, pilot valve stem 62 will be 
lifted to went cylinder portion 45c to the Suising 
of fluid Soice & by way of passages 59d., 53d, 53 
and relief port, 33, while pilot, valve stem 6 as 
suines its owerinost position. Accordingly, with 
differential pressures applied to the heads of 
waive Years; , , the same will nove to its upper 
lost, position, while with the same pilot pressure 

applied to the ineads of valve means 3, the Sa'ile 
Wiil reitain in its lowermost position, as indi 
(cated in Fig. 5. - 
Under Susch conditions, pressure fluid from 

port 33 will pass by way of passage 52, grooves 
38, 23, passage 33, grooves 25, 26 to outlet, port, 
3; and thence by line 3 to the right side of cylin 
dei , moving piston 2 to the left. At the Saine 
time pressure fluid displaced by the piston, passes 
oy Way of line 5 to outlet port 33 and thence 
through grooves 23, 24, passage 32, groove 28, re 
lief port, 33 and thence to the Sump of fluid source 
5 by Way of line 2. 
A needle valve 9 extending into passage 55 

in the pilot pressure line, may be adjusted to 
regulate the flow of pressure fluid into the pilot 
passages, thereby controlling the Speed of strok 
ing of valve means É3, A. By Such means, too 
rapid ogeratic;n of the valve means and conse 
quent hydraulic hammer is avoided. Relief pas 
sages 63, 32d provide means for removing any 
pressure fluid which may collect in the cylinder 
portions (35, 6.5G beneath the valve heads 3, 3G, 
such fitid passing to the passages 58, 53d aid 
theice to the Sup. 

in the case of certain devices which Ray be 
actuated by the mechanism ), as for example, 
a ship's rudder, possible counter pressures in ex 
excess of the working pressure of the mechanisin, 
may be 3ransmitted to the piston 2 through 
piston rods 3, 3d, and thereby injure aSSociated 5 
rechanism. Accordingly, as shown in Fig. 2, 
there is provided a bypass valve 2. Such valve 
includes a valve seat 3, one side of which con 
?inuinicates with outlet port 3 while the other 
side thereof communicates with Outlet port 38. 
A slidable valve element has a head is engaging 
seat E3, a stem 25 extending from Said head and 
a second head 8 on the opposite end of stem 5. 
he head S is located about outlet port 36 and 

the valve element is normally biased to a closed 
position by a spring for working pressures, as 
deter:ained by regulating screw 78. The effective 
pressure responsive area of head it is equal to 
the eitective pressure responsive area of the an 
auliar portion of head 76 on the inner side 
thereof. 

In the event that external, counter preSSUEres 
are transmitted to the piston 2 by way of piston 
rods 3, 3a, and such pressures exceed the work 
ing pressure of mechanism 0, then the pressure 
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6 
fluid in cylinder which has no egress to the 
Sump of the fluid source 4, with valve means 43, 
4 in the position indicated, will exert pressure 
against valve heads 4, 6 in accordance with 
the direction of said counter pressures. If such 
pressures are transmitted by way of piston rod 
3, then pressure will be exerted against head 

'i, causing the valve element to move away from 
Seat E3, and allowing pressure fluid to move by 
way of line 5 to the other side of piston 2. 

If the counter pressures are transmitted by 
Way of pistoi) iod 3a, then pressure Wii ge ex 
erted against head a 6, again causing the waive 
element to move away from seat 3 and allowing 
pressure fluid to pass by Way of line 3 to the 
other side of piston 2. 

It will be apparent that valve it is adapted to 
cause right or left movement of the piston 2 
in hydraulic mechanism , as well as locking 
the same in a predetermined position or leaving 
the Saine free to be actuated by auixiliary means. 
other than pressuire fluid from source 3. The 
operating conditions are determined by the sole 
Zhoid operated pilot Valves whereby pilot pres 
Sures in a non-reversing arrangement, is used 
to a Ctuate the valve lineains. 

It is understood that the valve sterns G 3, 62 
nay be operated by any suitable mechanical or 
hydraulic means in iieu of the operating sole 
noids 68, 6. 

It will thus be seen that there is provided a 
device and corbinations thereof, in which the 
several objects of the invention are achieved and 
which is adapted to meet the conditions of prac 
tical use. 
As various possible embodiments might be 

made of the above described invention, and as 
various changes might be made in the embodi 
Enent set forth, it is to be understood that all 
in atter herein set forth or shown in the acconi 
panying drawing is to be interpreted as illus 
trative and not in a limiting sense. 

Having thus described my invention, I claim 
as new and desire to protect by Letters Patent: 

1. A hydraulic valve for directing the flow of 
pressure fluid at working pressure comprising a 
va.ive body formed with a pair of outlet ports, a 
pressure port and a relief port, a pair of com 
nu{licating bores, said outlet ports connmunicat 
ing with one bore, said pressure and relief ports 
cominuticating with the other bore, valve 
means inovable within each bore from one posi 
tion to a nother position for effecting selective 
intercoil: ection of said ports, each of said waive 
ineans including heads at the opposite ends 
thereof of differential area, said bores including 
cylinders for 'eceiving each of Said heads, coin 
lections between each of said cylinder's and said 
pressure port, connections between each of the 
cylindiei's containing the valve head of greates' 
area, 3.I. Saii relief part and pilot waive a sea 
for Selectively regulating the conjections e 
Weein each of said last mentionsd cylindeis 3.ind 

said pressie and relief ports. 
2. A hydraulic valve comprising a body includ 

ing a pair of outlet ports, a pressure port and a 
relief port, Said body including a bore intercon 
necting said outlet ports and another bore inter 
connecting said pressure and relief ports, said 
bores being in communicating relation, slidable 
Valve naeans in each bore, each valve means in 
cluding heads at the opposite ends thereof of 
different area, each bore including a cylinder at . 
one end thereof for receiving the valve heads of 
greater area and a cylinder at the other end. 
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thereof for receiving the valve heads of lesser. 
area, each of said valve means being operative 
to move from one position to another position 
to interconnect said ports in selected combina 
tions thereof, said body including a paSSage COn 
necting said last mentioned cylinders with Said 
pressure port and a pair of passages respectively 
connecting said pressure port and said relief port 
with said first mentioned set of cylinders, pilot 
valve means for selectively controlling the COm 
munication of each of said first mentioned cylin 
ders and said pair of passages, and means for 
selectively actuating Said pilot valve means. 

3. A hydraulic valve comprising a body formed 
with a pair of parallel bores, a pair of outlet 
ports communicating with one bore, a relief and 
pressure port communicating with the other bore, 
a plurality of passages interconnecting Said bores, 
each of said bores including cylinder portions 
at the opposite ends thereof, valve means slid 
ably mounted in each bore and including means 
for effecting interconnection of Said portS in Se 
lected combinations thereof upon movement of 
said valve means to selected positions thereof, 
each of said valve means including oppositely 
disposed heads of different area, located in the 
respective cylinder portions, paSSages connecting 
the cylinder portions at the opposite ends of each 
bore with said pressure port, a paSSage connect 
ing the cylinder portions containing the Valve 
heads of greater area. With Said relief port, pilot 
valve means between each of said last mentioned 
cylinder portions and the passages extending 
therefrom and electromagnetic means for selec 
tively actuating each of Said pilot valve means 3 
whereby to selectively connect each of said last 
mentioned cylinder portions with said relief and 
pressure ports. 

4. A hydraulic valve comprising a body formed 
with a pair of adjacent bores, one of Said bores 
being formed with a first, Second, third and 
fourth annular grooves adjacent each other, the 
other of said bores being formed With a first, 
second, third, fourth and fifth annular grooves 
adjacent each other, said body being formed with 
a pair of outlet ports communicating respectively 
With the first and fourth annular grooves of Said 
first mentioned bore, a pressure port communi 
cating with the fourth groove of Said Second men 
tioned bore, a relief port communicating With 
the second groove of Said Second mentioned bore, 
a passage connecting the first groove of the first 
In entioned bore With the fifth groove of the Sec 
ond mentioned bore, a paSSage connecting the 
fourth groove of the first mentioned bore with 
the first groove of the second mentioned bore, a 
passage connecting the second groove of the first 
mentioned bore with the second groove of the 
second mentioned bore, a passage connecting the 
third groove of the first mentioned bore with 
the third groove of the second mentioned bore, 
valve means slidably mounted in each bore for 
selectively connecting said ports through Said 
passages, each valve means including oppositely 
disposed heads of different area, Said bores in 
cluding oppositely disposed cylinder portions for 
receiving said valve heads, a pair of paSSages re 
spectively connecting each of the cylinder por 
tions containing valve heads of one area. With 
said pressure port and Said relief port, a paSSage 
connecting each of the cylinder portions contain 
ing valve heads of the other area with said pres 
sure port, pilot valve means operable to Selec 
tively connect one of Said pair of passages with 

0 

15 

20 

30 

40 

45 

50 

55 

60 

65 

75 

8 
one of said ports, and means for actuating Said 
pilot valve means. 

5. A hydraulic valve comprising a body includ 
ing a pair of communicating bores, one of Said 
bores having a pair of outlet ports, the other of 
said bores having a pressure port and a relief 
port, valve means reciprocably mounted in each 
bore for movement to positions causing Said 
ports to be interconnected in selected combina 
tions thereof, each of said valve means including 
oppositely disposed heads of different area, Said 
bores having cylinders to receive Said heads, a 
passage in said body connecting each of the 
cylinders containing the heads of Smaller diam 
eter with said pressure port, a pair of paSSages 
in said body respectively connecting the other 
cylinders with said pressure and relief ports, 
pilot valve means between each of Said last men 
tioned cylinders and said pair of passages for 
selectively connecting said last mentioned cylin 
ders to said pressure and relief ports, and nor 
mally closed pressure responsive valve means 
between said pressure port and the bore com 
municating therewith. 

6. A valve as in claim 5, and further includ 
ing by pass valve means interconnecting Said 
outlet portS. 

7. A hydraulic valve for controlling the flow 
of pressure fluid including a first outlet port, a 
second outlet port, a pressure port, a relief port, 
and a pair of reciprocable valve means movable 
from one position to another position, Said valve 
being operative with each of said valve means 
in said one position to connect Said outlet ports 
and said pressure port to said relief port, Said 
valve being further operative with each of Said 
valve means in said other position to disconnect 
said outlet ports from said pressure and relief 
ports, to interconnect Said outlet ports and to 
interconnect Said pressure and relief ports, Said 
wave being further operative with one of said 
valve means in said one position and the other 
valve means in the other position to connect Said 
first outlet port with Said pressure port and to 
connect said second outlet port with Said relief 
port, said valve being further operative with said 
one valve means in Said other position and Said 
other valve means in Said one position to Con 
nect, said first outlet port With Said relief port 
and to connect said Second outlet port with Said 
preSSure port. 

8. A valve as in claim 7, and further including 
means operative for independently moving each 
of said valve means to the Selected positions 
thereof. 

9. A hydraulic valve for directing the flow of 
pressure fluid comprising a body formed with a 
pair of adjacent communicating bores, a pair of 
outlet ports in one bore, pressure and relief ports 
in the other bore, Valve means reciprocable in 
each bore for effecting interconnection of Said 
ports in selected combinations thereof, each of 
Said valve means including oppositely disposed 
fiuid pressure responsive heads of different area, 
a passage connecting opposite ends of Said bores 
with Said pressure port, a paSSage Connecting 
one end of each bore with said relief port, nor 
inally closed pressure responsive valve means be 
tween Said preSSure port and Said Second men 
tioned bore whereby to admit pressure fluid at 
pilot pressure to Said first mentioned passage and 
pilot valve means operative to selectively control 
the flow of preSSure fluid at pilot pressure to the 
Opposite ends of Said bores and to one end of said 
bores. 

d 
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10. A valve as in claim 9, and further includ 
ing needle valve means between said pilot valve 
means and said second mentioned Valve means 
for regulating the rate of flow of pressure fiuid 
at pilot preSSure. 

11. A hydraulic valve for directing the flow of 
pressure fluid including a body formed With a 
pair of adjacent, communicating bores, one of 
said bores having a pair of outlet ports, the other 
of Said bores including a pressure port and a 
relief port, reciprocable valve means in each 
bore for effecting interconnection of Said portS 
in selected combinations thereof, each valve 
means including oppositely disposed preSSure re 
sponsive heads of different area, in cylinder por 
tions at the opposite ends of the bore aSSociated 
therewith, pressure responsive valve means be 
tween said pressure port and the bore aSSociated 
therewith, a passage in Said body directly con 
necting said pressure port and the opposite ends 

ii) 

10 
of Said cylinder portions, said pressure responsive 
valve means being normally closed to direct pres 
Sure fluid at pilot preSSure to Said paSSage and 
responsive to pressures greater than said pict 
pressure to direct pressure fiuid to Said bores. 

JOHN A. HERSS. 
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