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1. 
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HYDRAULIC WALWE UNIT 
Roland S. Lindsay, Detroit, Mich, assignor to Haller 
Machine and Manufacturing Company, Detroit, Mich 
a corporation of Michigan 

Application August 3, 1949, Serial No. 108,327 
6 Claims. (C. 137-119) 

This invention relates to hydraulic machinery and, in 
particular, to hydraulic control valves. 
One object of this invention is to provide a hydraulic 

control valve unit which automatically defers the feed 
ing of pressure fluid to a main hydraulic device, such as 
a main hydraulic cylinder until another hydraulic device, 
such as an auxiliary hydraulic cylinder, has been suffi 
ciently supplied therewith to accomplish an operation 
which it is desired to accomplish prior to the start of 
operation of the main device. 

Another object is to provide a hydraulic control valve 
unit of the foregoing character which defers this feeding 
of pressure fluid to the main cylinder until a prede 
termined pressure has been built up in the auxiliary 
cylinder. 

Another object is to provide a hydraulic control valve 
unit or "package valve' which in a single assembly pro 
vides the functions of preliminarily supplying pressure 
fluid to an auxiliary cylinder while a portion of the pres 
sure fluid is permitted to flow through a constricted 
orifice into another portion of the valve, which restricted 
flow eventually becomes sufficient to shift another por 
tion of the valve unit and thereafter to divert the flow 
of pressure fluid to the main cylinder while the auxiliary 
cylinder continues to remain under pressure until the 
main cylinder has performed its work. 
Another object is to provide a hydraulic control valve 

unit or "package valve' of the foregoing character which 
is especially well adapted to supplying pressure fluid 
initially to a work gripping cylinder until the work, such 
as a metal sheet or strip, has been gripped with a pre 
determined pressure to hold it fast without slipping, 
whereupon the valve shifts automatically to thereafter 
supply pressure fluid to a main hydraulic cylinder which 
then feeds the work to a work processing machine, such 
as a punch press. 

In the drawings: 
Figure 1 is a central vertical longitudinal section 

through a valve unit according to one form of the in 
vention, with its parts in its forward stroke position for 
the start of feeding pressure fluid to an auxiliary cylin 
der prior to feeding it to a main cylinder; 

Figure 2 is a horizontal section taken along the line 
2-2 in Figure 1; 

Figure 3 is a horizontal section taken along the line 
3-3 in Figure 1; 

Figure 4 is a vertical cross-section taken along the 
broken line 4-4 in Figure 1; 

Figure 5 is a vertical cross-section taken along the 
broken line 5-5 in Figure 1; 

Figure 6 is a vertical longitudinal section similar to 
Figure 1 but showing the valve with its parts in its re 
turn stroke position; and 

Figure 7 is a diagrammatic side elevation, partly in 
vertical section, showing the valve unit of the invention 
applied to the feeding of sheet metal to a punch press. 

In general, the valve unit or package valve of this 
invention consists of a valve block or casing having a 
central bore with a piston or spool valve therein, the 
spaced heads of which may be shifted to selectively 
control the distribution of pressure fluid to one of a 
pair of service ports while permitting the discharge of 
fluid from the other service port through the valve to 
a reservoir or other point of disposal. Prior to the ad 
mission of pressure fluid to the service port, which is 
temporarily blocked by a pressure-responsive spring 
pressed plunger, pressure fluid is admitted freely to an 
auxiliary service port leading to an auxiliary hydraulic 
device, such as a work-gripping cylinder, which it is 
desired to actuate before a main hydraulic device, such 
as a work feeding cylinder, is permitted to operate. At 
the same time, pressure-fluid is also admitted freely 
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2 
through a constricted orifice leading to the operating 
chamber of the service port blocking piston, building up 
pressure therein until this is sufficient to shift this valve 
piston and open up the main service port to the free 
flow of pressure fluid to the main cylinder. With the 
work thus securely held by the auxiliary gripping cylin 
der, the main cylinder or feeding cylinder then accom 
plishes this function of feeding the work to the machine 
which it serves, such as a punch press. 
When the machine has accomplished its operation 

upon the work, the valve spool or main valve plunger is 
shifted, either automatically by the motion of a portion 
of the machine, such as the punch press platen, or 
manually. When this occurs, the heads of the valve 
spool or plunger have now been shifted into positions 
where pressure fluid is now supplied to the service port 
which was formerly in exhaust, and the service port 
formerly supplied with pressure fluid is now in exhaust. 
Before free exhaust is permitted, however, the service 
port blocking piston must again be shifted by the build 
ing up of pressure therein as before, but through a dif 
ferent passageway on the opposite side of the blocking 
piston, shifting the blocking piston and permitting free 
exhaust of the fluid from the service port now in exhaust. 
The work-gripping cylinder or auxiliary cylinder is 
meanwhile permitted to discharge its fluid freely into the 
exhaust line, thereby releasing its grip upon the Work, 
after which the shifting of the service port blocking 
plunger permits the feeding cylinder or main cylinder 
to reverse its stroke and retract the work gripping device 
preparatory to a new feeding stroke of the main cylin 
der, completing the cycle. 

Referring to the drawings in detail, Figures 1 to 4 
inclusive show the valve unit, generally designated 10, 
according to one form of the invention, as consisting 
generally of a casing 11 having a cylindrical main bore 
12 closed at its opposite ends by end members or caps 
13 and 14 and containing a ported valve sleeve 15 in 
which a main valve spool or piston valve member 16 
is reciprocable. Also included in the valve unit 10, as 
described more in detail below, is a service port blocking 
valve 17 and a pressure fluid inlet relief valve 18 having 
an end member or cap 19. The casing 11 is roughly in 
the form of a block having on its under side an inlet 
passage or port 20 into which is threaded a pressure fluid 
inlet pipe 21. The inlet passage or port 20 opens into 
the central portion of the main valve bore 12 and has 
a relief valve bore 22 opening into it. The relief valve 
bore 22 has a port 23 with a conical seat surrounding 
its junction with the inlet passage 20 (Figure 1) and at 
its outer end is closed by the cap 19 previously men 
tioned. Reciprocably mounted in the bore 22 is a cup 
shaped hollow relief valve plunger 24 having its forward 
end beveled to engage the valve seat 23 and having a 
reduced diameter portion 25 adjacent its forward end 
and containing cross ports or drainage ports 26 opening 
into its interior bore or socket 27. Seated in the bore 
27 is one end of a compression coil spring 28, the forward 
end of which is seated in a corresponding socket 29 
within the cap 19 (Figures 1 and 3) and which is en 
gaged by an abutment disc 30 which in turn is engaged 
by an adjustment screw 31 threaded into the threaded 
bore 32 and having a lock nut 33 for locking it in posi 
tion. The adjusting screw 32 furnishes a means of regul 
lating the pressure exerted by the spring 28 upon the 
relief valve plunger 24 and consequently regulates the 
pressure at which the relief valve will admit pressure fluid 
from the inlet passage 20 into the relief valve bore 22. 
The cap 19 is secured to the casing 11 by screws 34 
(Figure 3). 
Opening out of the relief valve bore 22 is a relief 

passage or port 35 (Figure 5) leading to a longitudinally 
disposed exhaust passage 36 (Figure 3) which is closed 
at one end by a threaded plug 37 and at its opposite end 
has an exhaust pipe 38 threaded therein. Also opening 
into the exhaust passage 36 is a main bore outlet passage 
or port 39 which opens out of the main bore 12 near the 
right-hand end thereof. The main bore 12 near its oppo 
site end is also provided with an outlet passage or port 
40 likewise leading to the exhaust passage 36. Opening 
into the main bore 12 between the outlet passage 40 and 
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the pressure fluid inlet passage 20 is an auxiliary service 
port 41 (Figures 2 and 4) into which is threaded an aux 
iliary service pipe 42. 
The valve sleeve 15 is in the form of a hollow cylinder 

which is fixed in position within the main valve bore 12 
and has three annular grooves in the periphery thereof, 
namely a middle groove 43 and end grooves 44 and 45 
(Figures 1 and 2). The middle groove 43 is aligned 
with the pressure fluid inlet passage 20 and has four ports 
46 (Figure 4) whereas similar ports 47 and 48 respec 
tively open from the end grooves 44 and 45 into the valve 
bore 49 within the valve sleeve 15 within which the 
valve spool or piston valve member 16 reciprocates. 
Due to the irregular section line 4-4 of Figure 1 along 
which Figure 4 is taken, the upper port in the valve sleeve 
15 is the port 48 in the annular groove 45, whereas the 
lower port is the port 46 in the annular groove 43. 

Opening out of the valve bore 12 in alignment with 
the end grooves 44 and 45 in the valve sleeve 15 are 
main service ports or passageways 50 and 51 respectively 
and having main service pipes 52 and 53 threaded therein (Figure 1). The pipes 52 and 53 lead to the opposite 
ends of the main hydraulic cylinder or other main hy 
draulic device to be controlled, whereas the auxiliary 
service pipe 42 (Figures 2 and 4) leads to the auxiliary 
hydraulic cylinder or device to be controlled, as de 
scribed below in connection with Figure 7. The service 
port blocking valve 17 reciprocates to and fro trans 
yersely across the service port or passageway 51, opening 
it or closing it, under the conditions described below. 

Reciprocably mounted within the valve sleeve bore 49 
are the spaced heads 54 and 55 of the valve spool or pis 
ton valve member 16, the heads 54 and 55 being spaced 
apart from one another by a distance equal to the separa 
tion of the ports 47 and 48 (Figures 1 and 2). The heads 
54 and 55 are separated from one another by the valve 
stem 56 of reduced diameter which forms, in effect, an 
annular chamber 57 surrounding the stem 56 between 
the heads 54 and 55 within the valve sleeve bore 49. 
Beyond and to the left of the head 55, the valve member 
16 is provided with a valve stem extension 58 which is 
surrounded by a compression spring 59, one end of which 
engages the outer surface of the head 55 and the other 
end of which is seated against an abutment disc 60 located 
in the end of a socket 61 within the end cap 14, the socket 
61 consisting of a bore terminating in a counterbore 62 
(Figures 1 and 2). The compression spring 59 tends to 
urge the valve member 16 to the right into the position 
shown in Figure 6. and the abutment disc 60 also serves as 
a stop for the end 63 of the valve stem extension 58 when 
the valve member 16 is in its Figure 1 position. The end 
cap 14 is secured by the screws 64 to the left-hand end of 
the casing 11, closing that end of the valve bore 12. 
To the right of the right-hand valve head 54, the valve 

stem 56 terminates in a valve rod 65 of reduced diameter 
which passes through a bore 66 in the end cap 13, which 
contains an oil ring 67 to prevent leakage along the rod 65. 
The end cao 13 is secured by the screws 68 to the right 
hand end of the valve casing 11 (Figure 2). The service 
port blocking valve 17, which opens or closes the service 
port or passage 51 consists of a hollow plunger 69 recip 
rocable in a bore 70 which crosses the service port or pas 
sage 51 transverselv (Figure 4). The plunger 69 is of a 
length slightlv greater than the diameter of the service port 
or passage 51 so as to completely clinse it off in the posi 
tion shown in Figure 4. The passage 70 is long enough and 
hence the casing 11 thick enough to permit the piston 
plunger 69 to withdraw substantially completev into the 
left-hand end thereof so as to completely open the service 
port or passage 51, which is shown closed in its Figure 4 position. 
The closed end of the piston or plunger 69 is provided 

with a stop projection 71, the end 72 of which contacts the 
inner snrface of a closure plate 73 which is secured by the 
screws 74 (Figure 4) to the valve casing 11 to close the 
right-hand end of the transverse bore 70. A constricted 
lower bv-pass port or passageway 75 of restricted diam 
eter leads from the lower end of the service port or pas 
sageway 51 beneath the nilunger 69 to the operating cham 
ber 76 of the plunger 69 forming the right-hand end of 
the transverse bore 70. The passageway 75 is of a suffi 
ciently small diameter to appreciably retard the flow of 
pressure fluid therethrough and hence to delay the opening 
of the blocking valve 17. Extending between the upper 
portion of the service port or passage 51 above the plunger 
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69 and the operating chamber 76 is an L-shaped con 
stricted upper by-pass port or passage 77 having a valve 
seat 78 closed by a ball check valve 79 which is urged 
into its closed position by a compression spring 80, the 
rearward end of which is seated against a plug 81 
threaded into the counterbore 82 which joins the by-pass 
port or passageway 77. 
The blocking valve plunger 69 is provided with a socket 

83 which receives the forward end of a compression 
spring 84 (Figure 4), the rearward end of which engages 
an abutment disc 85 mounted in the left-hand end of the 
transverse bore 70. The abutment disc 85 is engaged by 
an adjusting screw 86 threaded through a threaded bore 
87 extending through a closure plate 88 which is secured 
by the screws 89 to the casing 11 at the left-hand end of 
the valve bore 70 in a position complementary to the 
closure plate 73. A lock nut 90 holds the screw 86 in its 
adjusted position, the screw 86 being used to adjust the 
closing pressure exerted upon the valve plunger 69 and 
hence to regulate the opening pressure of the service port 
blocking valve 17. 

Figure 7 shows a typical application of the valve unit 
10 to delay the supplying of pressure fluid to a main hy 
draulic device or cylinder until an auxiliary hydraulic 
device or cylinder has been actuated. In particular, the 
installation shown by way of example in Figure 7 con 
sists of a punch press, generally designated 91 having a 
platen or ram 92 reciprocable vertically in guides 93 and 
having a punch 94 secured to its lower end. The punch 
94 cooperates with a die 95 bolted to the bed 96 of the 
punch press 91. Bolted to one of the guides 93 is a 
bracket 94a to the lower end of which the valve unit 
10 is bolted. Bolted to the platen 92 is a cam 97 having 
a curved cam surface 98 upon which rides a cam roller 
99. The cam roller 99 is mounted upon an axle 100 car. 
ried by a yoke 101 mounted on the outer end of the valve 
rod 65. The exhaust pipe 38 leads to an oil reservoir 
(not shown) whereas the pressure fluid inlet pipe 21 leads 
to the valve unit 10 from a hydraulic pump (also not 
shown). A flexible hose 102 leads from the auxiliary 
service pipe 42 to an auxiliary hydraulic device or work 
clamping device 103. The latter is of the type described 
and claimed in the Haller applicatiou, Serial No. 44,622, 
filed August 17, 1948, for Pressure Fluid Clamp, which is 
a division of Haller Patent 2,467,740, issued April 19, 
1949, for Step-by-Step Feeding Device, and its details 
are beyond the scope of the present invention. 

For the purposes of the present disclosure, the clamp 
ing device 103 consists of a casing or cylinder block 104 
mounted bridge-like above and spanning the stock S and 
having its ends extending downward to rest upon a mov 
able support or cross-head 105 and separated from it by 
an elongated opening 106 through which the stock S 
passes. The stock S may be in the form of coil stock, 
that is, sheet steel or other metal or sheet material in 
the form of a coil or elongated strip, and this is guided 
over a stationary support 107 to a position between the 
punch 94 and a die 95. Normally, the stationary support 
107 is provided with a hydraulic clamping device similar 
to the clamping device 103 and operating alternately there 
with from an auxiliary service port similar to the port 
41 but aligned with the valve sleeve groove 44 rather than 
the groove 45 (Figure 2). The fixed clamping device re 
leases the sheet or stock S while the movable clamping de 
vice 103 grips it and vice versa. The clamping device 103 
has a coupling 108 connected to the hose 102 and opening 
into an inclined passage 109 which leads to a plurality 
of operating chambers 110 for cylinder bores 111 con 
taining spaced parallel inclined plungers 112 engaging 
a transverse clamping roller 113 mounted in a cavity 114 
of wedge-shaped cross-section. Consequently, when the 
hose 102 and auxiliary service pipe 42 supply pressure 
fluid to the operating chambers 110, the plungers 112 are 
pushed downward in an inclined path to wedge the roller 
113 into the space between the wedge-shaped cavity 114 
and the upper surface of the stock S so as to clamp it 
firmly against the cross-head 105. 
The cross-head 105 reciprocates in spaced guides 115 

which are bolted as at 116 to the punch press bed 96. 
The guides 115 are longitudinally grooved to guide the 
cross-head 105 in its reciprocation. Secured as at 117 
to the cross-head 105 is a piston rod 18 forming a part 
of a main hydraulic motor 119 and connected to a stock 
feeding piston 120 reciprocable in the bore 121 of a main 
hydraulic cylinder 122. The latter is closed at its oppo 
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site ends by heads 123 and 124 and is provided at its 
opposite ends with ports 125 and 126 connected respec 
tively to the service pipes 52 and 53 leading to the service 
ports or passages 50 and 51 respectively. Mounted on 
the cylinder 122 is a transverse support 127 having a 
guide groove 128 therein for the reception of the axle 
support 129 of axles 130 carrying grooved guide rollers 
or pulleys 131. The latter engage the opposite edges of 
the stock S and hold it in alignment with the opening 106 
between the clamping device 103 and the cross-head 105. 

Operation 
In the operation of the invention, such as in the punch 

press work feeding installation shown in Figure 7, pres 
sure fluid enters the fluid inlet port or passage 20 through 
the inlet pipe 21 from the pump (not shown). When 
the platen 92 is in its raised position at the beginning of 
its downward or working stroke, the cam roller 100 is 
riding on the raised portion of the cam surface 98 of the 
cam 97, consequently, the valve rod 65 and valve spool 
or valve member 16 are pushed inwardly into the position 
shown in Figures 1 to 5 inclusive. Consequently, pres 
sure fluid passes through the inlet port or passage 20 
(Figure 1) into the middle groove 43 of the valve sleeve 
15 and thence through the ports 46, annular chamber 57, 
ports 48, and left end annular groove 45 of the valve 
sleeve 15 into the service port or passageway 51. This, 
for the time being, is blocked by the blocking valve 17 
(Figure 4), the piston 69 of which is yieldingly held 
squarely across the service port or passage 51 by the 
thrust of the coil spring 84, temporarily preventing flow 
of pressure fluid to the stock feeding piston 120. Pressure 
fluid, however, immediately flows through the constricted 
lower by-pass passage 75 into the operating chamber 76 
of the blocking valve 17 at a retarded rate of speed, 
gradually building up pressure within the operating cham 
ber 76. In the meantime, however, pressure fluid has 
been flowing freely out of the left end annular groove 45 
in the valve sleeve 15 through the auxiliary service port 41 
(Figures 2 and 4) into the auxiliary service pipe 42 and 
thence through the hose 102 (Figure 7) to the movable 
clamping device 103, shifting the plungers 112 down 
ward in an inclined path and wedging the clamping 
roller 113 tightly against the stock S and consequently 
clamping the work against the cross-head 105. 

In the meantime, sufficient pressure fluid has flowed 
through the constricted lower by-pass port 75 (Figure 4) 
into the operating chamber 76 of the blocking valve 17 
to overcome the thrust of the coil spring 84. As a con 
sequence, the pressure fluid in the operating chamber 76 
shifts the blocking valve plunger 69 to the left, opening 
the connection between the lower and upper portions of 
the service port or passage 51, thereafter permitting pres 
sure fluid to enter and flow through the service pipe 53. 
The pressure fluid thus enters the rearward or right hand 
end of the cylinder bore 121 through the port 126 (Fig 
ure 7) and acts against the piston 120, causing it, the 
piston rod 118 and the cross-head 105 to move to the left, 
advancing the sheet S which has just been clamped thereto 
by the action of the pressure fluid reaching the clamping 
device 103 through the hose 102. It will be understood 
that the stationary clamping device (not shown) similar 
to the movable clamping device 103 and mounted above 
the stationary support 107 is unclamped at this time 
while the clamping device 103 is clamped, so that the 
stock S is free to be moved to the left beneath the punch 
94 and over the die 95. 
The platen 92 now moves downward to punch the 

workpiece out of the stock S, and at the same time the 
cam 97 moves downward, causing the roller 100 to ride 
to the low portion of the cam surface 98, permitting the 
valve rod 65 and valve spool or valve member 16 to 
move outward (to the left in Figure 7 or to the right in 
Figures 1 and 2) under the influence of the compression 
spring 59, shifting the valve spool 16 into the position 
shown in Figure 6. When this occurs, the auxiliary serv 
ice port 41 and auxiliary service pipe 42 are immediately 
connected through the annular groove 45 and sleeve ports 
48 to the left-hand end of the valve bore 12 (Figure 6). 
Consequently, fluid is immediately released from the 
operating chambers 110 of the movable clamping devices 
103 to flow through the hose 102, auxiliary service pipe 
42, ports 41 and 48, left-hand end of the cylinderbore 12 
into the outlet port or passage 40 and thence into the 
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6 
exhaust passage 36 and exhaust pipe 38. This releases 
the clamping plungers 112 and the clamping roller 113, 
consequently releasing the clamping grip of the latter 
upon the stock S. 

Meanwhile, the same shifting of the valve member 16 
with its heads 54 and 55 into the position of Figure 6 
permits pressure fluid to flow from the inlet pipe 21 and 
port 20 through the middle annular groove 43 and ports 
46, the annular chamber 57, the right-hand end ports 47, 
the right-hand end groove 44, and the service port or 
passage 50 into the service pipe 52 leading to the port 125 
at the forward end of the cylinder 122. The pressure 
acts against the piston 120 to return the cross head 105 
to its retracted position shown in Figure 7, but before 
it can do so, the fluid is temporarily prevented from leav 
ing the rearward or right-hand end of the cylinder bore 
121 by the blocking valve 17 which has closed imme 
diately under the influence of the coil spring 84 when 
the valve was shifted to the position of Figure 6. This 
occurred by reason of the connection of the operating 
chamber 76 (Figure 4) to the outlet passage 40 and 
exhaust passage and pipe 36 and 38 (Figures 2 and 3) 
by way of the lower by-pass passage 75, the lower end 
of the service port 51, the ports 48, and the left-hand 
end of the main valve bore 12. 

While the movable clamping device 103 has been 
releasing its grip, the similar stationary clamping device 
(not shown) mounted above the stationary support 107 
has been gripping the stock S, it having been connected 
to an auxiliary service port similar to the port 41 (Fig 
ure 2), but located near the other end of the cylinder 
bore in communication with the right-hand end groove 44. 
The delay which permits this to take place occurs by 
reason of the fact that the fluid being forced out of the 
right-hand end of the cylinder bore 121 through the port 
126 and pipe 53, although blocked by the blocking valve 
17 temporarily, passes through the constricted upper 
bypass port or passage 77, forcing the check valve 79 to 
open by overcoming the thrust of the coil spring 80. This 
permits pressure to build up gradually again in the operat 
ing chamber 76 until there has been a sufficient accu 
mulation of pressure to again shift the blocking valve 
piston 69 to the left (Figure 4), reopening the service 
port or passage 51. The fluid may then pass freely out 
of the rearward end of the cylinder 122 to the exhaust 
pipe 38 by way of the service pipe 53, the port or passage. 
51, the annular groove 45, the ports 48 (Figure 6), the 
left-hand end of the valve bore 12, the outlet port 40 
and the exhaust passageway 36 (Figure 3). The piston 
120, piston rod 118 and cross head 105, together with 
the movable clamping device 103 then move to the right 
to their retracted positions shown in Figure 7, completing 
the cycle. 

If at any time the pressure within the inlet port 20 
rises to a point where it overcomes the thrust of the relief 
valve spring 28, such as when the piston 120 reaches the 
end of its stroke, the relief valve piston 24 is pushed to 
the right (Figures 1 and 3), opening the port 23 between 
the inlet port or passage 20 and the forward end of the 
bore 22. The pressure fluid thus is free to pass directly 
from the inlet port or passage 20 through the port 23 
into the port or passage 35 (Figures 3 and 5), and thence 
through the exhaust passage 36 into the exhaust pipe 38 
and thence back to the reservoir. 
What I claim is: 
1. A hydraulic control valve unit comprising a cas 

ing having a valve bore and a pressure fluid inlet port 
and exhaust port, a pair of main Service ports and an 
auxiliary service port communicating with said valve bore; 
a main valve member in said valve bore selectively mov 
able into a plurality of positions connecting said inlet port 
with one of said main service ports while connecting said 
exhaust port with the other main service port; a block 
ing valve in one of said main service ports selectively 
movable to open and close the same, a yieldable element 
normally yieldingly urging said blocking valve into its 
service port closing position, said auxiliary service port 
being disposed in free communication with the space be 
tween said fluid inlet port and the main service port 
equipped with said blocking valve when said inlet port 
and said valve-equipped main service port are in com 
munication with one another, said blocking valve hav 
ing a valve operating chamber, an operating piston there 
in movable in the opposite direction to the direction of 
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thrust of said yieldable element to overcome said thrust 
and shift said blocking valve into its open position in re 
sponse to the attainment of a predetermined fluid pres 
sure in said valve operating chamber, and a constricted 
fluid passageway connecting said valve operating cham 
ber to said inlet port to impede the flow of pressure fluid 
therethrough and delay opening of said blocking valve 
until after pressure fluid has flowed from said inlet port 
through said auxiliary service port. 

2. A hydraulic control valve unit comprising a cas 
ing having a valve bore and a pressure fluid inlet port 
and exhaust port, a pair of main service ports and an 
auxiliary service port communicating with said valve 
bore; a main valve member in said valve bore selectively 
movable into a plurality of positions connecting said ex 
haust port with the other main service port; a blocking 
valve in one of said main service ports selectively mov 
able to open and close the same, a yieldable element 
normally yieldingly urging said blocking valve into its 
service port closing position, said auxiliary service port 
being disposed in free communication with the space be 
tween said fluid inlet port and the main service port 
equipped with said blocking valve when said inlet port 
and said valve-equipped main service port are in com 
munication with one another, said blocking valve hav 
ing a valve operating chamber and a valve-operating pis 
ton therein movable in the opposite direction to the di 
rection of thrust of said yieldable element to overcome 
said thrust and shift said blocking valve into its open 
position in response to the attainment of a predetermined 
fluid pressure in said valve operating chamber, and a 
pair of constricted fluid passageways connecting said op 
erating chamber to said valve-equipped main service port 
on opposite sides of said blocking valve to impede the 
flow of pressure fluid therethrough and delay opening of 
said blocking valve until after pressure fluid has flowed 
from said inlet port through said auxiliary service port, 

3. A hydraulic valve unit comprising a casing having 
a main valve bore, a pressure-fluid inlet port, an exhaust 
port, a pair of main service ports and an auxiliary service 
port communicating with said valve bore; a main piston 
valve reciprocably mounted in said valve bore and hav 
ing heads selectively movable into a plurality of positions 
connecting said inlet port with one of said main service 
ports while connecting said exhaust port with the other 
main service port; a blocking valve disposed across one 
of said main service ports and selectively movable to 
open and close the same, a yieldable element normally 
yieldingly urging said blocking valve into its service port 
closing position, said auxiliary service port being disposed 
in free communication with the space between said fluid 
inlet port and the main service port equipped with said 
blocking valve when said inlet port and said valve 
equipped main service port are in communication with 
one another, a blocking valve operating chamber in said 
casing, a blocking valve operating piston reciprocably 
mounted in said operating chamber and connected to said 
blocking valve, said operating chamber having a pas 
sageway opening into said valve-equipped service port 
inwardly of said blocking valve, said operating piston 
being movable in the opposite direction to the direction 
of thrust of said yieldable element to overcome said 
thrust and shift said blocking valve into its open posi 
tion in response to the attainment of a predetermined fluid 
pressure in said valve operating chamber whereby to de 
fer opening of said blocking valve until after pressure 
fluid has flowed from said inlet port through said aux 
iliary service port. 

4. A hydraulic valve unit comprising a casing having 
a main valve bore, a pressure-fluid inlet port, an exhaust 
port, a pair of main service ports and an auxiliary service 
port communicating with said valve bore; a main piston 
valve reciprocably mounted in said valve bore and hav 
ing heads selectively movable into a plurality of positions 
connecting said inlet port with one of said main service 
ports while connecting said exhaust port with the other 
main service port; a blocking valve bore disposed across 
one of said main service ports, a blocking valve member 
shiftably mounted in said blocking valve bore and selec 
tively movable to open and close the same, a yieldable 
element normally yieldingly urging said blocking valve 
into its service port closing position, said auxiliary serv 
ice port being disposed in free communication with the 
space between said fluid inlet port and the main service 
port equipped with said blocking valve when said inlet 
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port and said valve-equipped main service port are in 
communication with one another, a blocking valve op 
erating chamber in said casing, a blocking valve operating 
piston reciprocably mounted in said operating chamber 
and connected to said blocking valve, said operating 
chamber having a passageway opening into said valve 
equipped service port inwardly of said blocking valve, said 
operating piston being movable in the opposite direction 
to the direction of thrust of said yieldable element to 
overcome said thrust and shift said blocking valve into its open position in response to the attainment of a pre 
determined fluid pressure in said valve operating cham 
ber to defer opening of said blocking valve until after 
pressure fluid has flowed from said inlet port through said 
auxiliary service port. 

5. A hydraulic valve unit comprising a casing having 
a main valve bore, a pressure-fluid inlet port, an exhaust 
port, a pair of main service ports and an auxiliary service 
port communicating with said valve bore, a main piston 
valve reciprocably mounted in said valve bore and hav 
ing heads selectively movable into a plurality of positions 
connecting said inlet port with one of said main service 
ports while connecting said exhaust port with the other 
main service port; a blocking valve bore disposed across 
one of said main service ports, and a blocking valve 
member reciprocably mounted in said blocking valve 
bore and selectively movable to open and close the same, 
a yieldable element normally yieldingly urging said block 
ing valve into its service port closing position, said auxil 
iary service port being disposed in free communication 
with the space between said fluid inlet port and the main 
service port equipped with said blocking valve when said 
inlet port and said valve-equipped main service port are 
in communication with one another, said blocking valve 
having a valve operating chamber, a valve operating 
piston therein movable in the opposite direction to the 
direction of thrust of said yieldable element to overcome 
said thrust and shift said blocking valve into its open 
position in response to the attainment of a predetermined 
fluid pressure in said valve operating chamber, and a 
constricted fluid passageway connecting said valve-oper 
ating chamber to said inlet port to delay opening of said 
blocking valve. 

6. A hydraulic valve unit comprising a casing having a 
main valve bore, a pressure-fluid inlet port, an exhaust 
port, a pair of main service ports and an auxiliary service 
port communicating with said valve bore, a main piston 
valve reciprocably mounted in said valve bore and hav 
ing heads selectively movable into a plurality of posi 
tions connecting said inlet port with one of said main 
service ports while connecting said exhaust port with the 
other main service port; a blocking valve bore disposed 
across one of said main service ports, a blocking valve 
member reciprocably mounted in said blocking valve bore 
and selectively movable to open and close the same, a 
yieldable element normally yieldingly urging said block 
ing valve into its service port closing position, said auxil 
iary service port being disposed in free communication 
with the space between said fluid inlet port and the main 
service port equipped with said blocking valve when said 
inlet port and said valve-equipped main service port are 
in communication with one another, said blocking valve 
having a valve operating chamber, a valve operating 
piston therein movable in the opposite direction to the 
direction of thrust of said yieldable element to overcome 
said thrust and shift said blocking valve into its open po 
sition in response to the attainment of a predetermined 
fluid pressure in said valve operating chamber, and a pair 
of constricted fluid passageways connecting said valve 
operating chamber to said valve-equipped main service 
port on opposite sides of said blocking valve to delay 
opening of said blocking valve. 
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