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ORAULC PSTON TYPE CONTROL VALVES 
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Hathorn Towler, Otley, England, assignors to 
Electraulic Presses Limited, Rodley, England, 
a corporation of the Kingdon of England 

Application January 5, 1946, Serial No. 64,300 
in Great Britain February 5, 1945 

(C. 21-38) 7 Claims. 

This invention relates to hydraulic control 
Systems for control valves of the piston type 
for controlling the supply of pressure liquid to 
the hydraulic cylinder or cylinders of a hydraulic 
preSS. 
One object of this invention is to provide means 

whereby Such a control valve can be made to 
operate a hydraulic press on an automatic cycle 
So that when the operator moves the valve lever 

2 
In order that the invention may be clearly 

understood and carried into effect an embodiment 
of the same, as applied to the control valve illus 
trated in Figs. 1 and 2 of the U. S. Letters Patent 
2,361,801 of October 31, 1944, will now be de 
scribed, by way of example, by aid of the accom 
panying drawings in which: 

Fig. 1 is a longitudinal section through the 
valve which is constructed for use in connection 

into the operative position, the press ram makes 10 with a double-acting hydraulic cylinder. 
an operating stroke and when it comes into con- Fig. 1a is a detail hereafter to be described. 
tact with the work the pressure in the press cylin- Fig. 2 is a transverse vertical Section taken at 
der builds up to a predetermined pressure at right angles to Fig. 1. 
which the valve leveristripped or when the press Fig. 3 is a "diagram illustrating one arrange 
ram reaches a predetermined position it strikes lö ment in which the operating lever of the control 
tappets which actuate the trip either hydrauli- valve is tripped when the hydraulic ran of a 
cally or mechanically and the valve spindle or press or other mechanism reaches a predeter 
plunger is automatically reversed so as to termi- mined position in its stroke. 
nate the delivery of pressure liquid to the press Fig. 3a is a longitudinal sectional view of a 
cylinder and connect it to exhaust and admit 20 valve operated by the press ram. 
preSSure liquid to the return cylinders or annu- Fig. 4 is a diagram similar to Fig. 3, but illus 
lus in Order to effect the return stroke of the trating a modified arrangement in which the 
preSSIran. control valve is tripped when a predetermined 
A further object of this invention is to provide pressure is attained in the ram cylinder. 

means whereby the movement of the control 25 Referring now to Figs. 1 and 2 of the drawings 
valve Spindle or plunger shall be completely con- the valve illustrated comprises a valve body d, 
trollable by the operator until such time as the preferably of hardened steel, having a parallel 
predetermined pressure or predetermined stroke bore to receive the plunger b, which is also pref 
is reached so that the press ran can be inched erably of hardened steel. The bore of the valve 
on the operative stroke or reversed by the op- 30 body, in which the piston is a close sliding fit, 
erator before the trip comes into operation. This is enlarged interiorly to form five chambers, 
invention may be applied with equal facility to which are numbered from left to right, f, 2, 3, 4, 5. 
a. Single acting piston type control valve for Thus, the bore of the valve body is therefore 
controlling the Supply of pressure liquid to a divided into six narrow bands, which are nun 
press cylinder so that when a predetermined 35 bered 6, 7, 8, 9, 10 and it, from left to right. 
pressure is reached the supply of pressure liquid The bands 7, 8, 9 and f) separate the chambers 
to the cylinder is terminated and the cylinder is , 2, 3, 4, 5 and the bands 6 and f are disposed 
connected to exhaust so that the return stroke of at each end of the valve body. 
the press ram can be effected by means of springs Chamber number is connected to the pump 
or draw-back weights or a constant pressure 40 through inletta, chamber number 2 is connected 
push-back ram or annulus. 

Broadly the present invention consists of an 
hydraulic control valve of the piston type wherein 
the valve piston is operable manually against an 
Opposing Spring or other pressure to admit pres 
Sure iiquid to a press or other hydraulic cylinder 
and Wherein automatically operating means is 
provided to disconnect the manual operating 
means from the valve plunger when either a pre 
determined pressure in the press cylinder is 
reached or a predetermined stroke of the press 
ram has taken place to permit the opposing 
spring or other pressure to move the valve 
plunger in the opposite direction to a neutral or 
other position for returning the press. ram or 
other operation. 

45 

to exhaust by outlet. 2d, chamber number 3 is 
connected by outlet 3d to one side of the hydraulic 
piston and cylinder, chamber number 4 is con 
nected through passage d and non-return valve e 
to chamber number in such a way that liquid 
may pass from chamber number past the non 
return valve to chamber number 4, but not in a 
reverse direction; chamber number 5 is connected 
to the other side of the hydraulic piston and 
cylinder through outlet 5a. The valve plunger 
paSSes right through the valve body and pro 
trudes at each end into spaces f and g and suit 
able cover plates are provided to enclose such 
Spaces and these spaces are connected to the 
exhaust outlet 2a, leading back to the pump reser 
voir, so that the valve piston is at all times 
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hydraulically balanced, and suitable manually 
operable means such as lever h is provided to 
move the valve plunger longitudinally. 
In the embodiment of the present invention 

now to be described the plunger b is moved ion 
gitudinally by turning the lever h about its pivot. 
This pivot consists of a pin f2, see Fig. 2, on the 
outer end of which is mounted the operating lever 
h, and on the inner end of which is mounted a 
short lever 3 the upper end of which is provided 
with a pin 4 which normally engages within a 
circumferential groove 5 at the right hand end 
of the plunger b. So far the construction is simi 
lar to that employed for operating the valve 
plunger in the control valve illustrated in the 
drawings accompanying the aforesaid U. S. 
Patent 2,361,801. 
For the purpose of the present invention this 

construction is modified so that when a predeter 
mined pressure is reached within the hydraulic 
cylinder under control the pin 4 is automatically 
disengaged from the circumferential groove 5 

... thereby freeing the plunger b from its manual 
control and permitting a spring S, arranged to 
oppose the manual operation of the valve plunger 
in one direction, to return said plunger to a neu 
tral or other predetermined control position. 
The modification thus required, consists, in the 

illustrated arrangement, in mounting the pin 4 
on the end of the short lever 3 and attaching 
this lever to the inner end of the pivot pin 2 
of the lever h by means of a pivot connection 7 
S0 that the upper end of the lever 3 is free to 
Swing and move the pin 4 into and out of en 
gagement With the circumferential groove 5. 
This freedom of movement is, in practice, re 
strained by a spring plunger 3 which bears 
against the pivoted lever 3 at a point just above 
its pivot So that the plunger 8 tends to force 
the lever towards the valve plunger and main 
tain the pin 4 in engagement with the aforesaid 
groove 5. The valve plunger is thus free to be 
moved through its bore, under the control of the 
lever h, thereby to admit pressure liquid to either 
end of a double-acting hydraulic cylinder. 
When the pressure in the hydraulic cylinder 

reaches a predetermined maximum (Fig. 4) or 
when its ram reaches a predetermined position 
in its stroke (Fig. 3) it is the object of the present 
invention to ensure that the plunger of the con 
trol valve shall be freed automatically from its 
manual control and returned to a neutral ex 
hausting position, or another pressure liquid de 
yery position, under the influence of the spring 
For this purpose the lever 3 is provided with 

a projection in the form of a short rigid lever 9 
having a ball-end 20 which rests upon the upper 
end of a vertical hydraulic plunger 2 . Pressure 
liquid is admitted to the lower end of the plunger 
through an inlet 22 and the upward movement of 
the plunger under the pressure of said liquid is 
limited by a stop comprising an enlargement 23 
in the length of the plunger and a dead stop 24 
the length of which is suitably adjusted during 
the testing of the valve. The area of the plunger 
that is subject to the liquid pressure is such as to 
enable Said pressure to move the plunger up 
Wards and tilt the lever 3 backwards against the 
restraining action of the spring plunger (8. 
When the plunger has moved into contact with 

its stop the pressure liquid acting against its 
lower end may be automatically released into 
the Space g at the end of the valve piston through 
a passage 25 extending up through the plunger 
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4 
from its lower end and radial passages 26 Serving 
in the fully raised position of the plunger to pro 
vide a communication between the upper end of 
the passage 25 and the space g. This feature is 
however not essential and may be omitted. 
The means for holding the valve lever in the 

extreme position consists of a detent in the form 
of a spring plunger 27 extending up through the 
lever and having a pointed lower end engageable 
in said extreme position in a notch or receSS 
in the circumference of a quadrant 28. Here 
again, this feature is not essential and may be 
Omitted. 

If the operation to release the plunger of the 
control valve is to be dependent upon the attain 
ment of a predetermined pressure in the hydrau 
lic cylinder then the supply of pressure liquid 
to the plunger 2, may, as previously explained, 
be controlled by a “master' control valve 53, or 
any other suitable form of control valve but when 
the release of the plunger of the control valve is 
to be dependent upon the press or other ram 
reaching a predetermined position then the con 
trol of pressure liquid to the plunger 2 may con 
veniently be effected by a small valve operated 
by tappets on the press or other ram. 
One suitable arrangement for this purpose 

controlled by the movement of the ram is illus 
trated in Fig. 3 in which A indicates the control 
valve of the present invention, B the press l'am, 
and C the tappet operated valve. 
In the illustrated arrangement the valve C is 

interposed between the press cylinder and the 
inlet 22 to the small ram 2 of the control valve 
and Said valve is connected by the pipe 29 to 
the pressure delivery pipe 30 for Supplying pres 
Sure liquid to the press cylinder, by the pipe 3 
to the inlet 22 for by-passing some of the pres 
Sure liquid from the delivery pipe 30 to the inlet 
22 for operating the plunger 2 and to exhaust 
by way of pipe 32. The valve C may be of any 
Suitable character normally adjusted to block the 
control line 3 from the pressure line 29 and con 
nect it to the exhaust line, and adapted for actua 
tion to block the control line 3 from the exhaust 
line 32 and connect it to the pressure line 29. 
In the form illustrated, the valve C comprises a 
housing 39 adapted to be supported in fixed posi 
tion with a pivoted valve actuating tappet 34 
thereon disposed in the path of a rigid tappet 
33 carried by the press ram B. The housing 39 
is formed with a valve bore 40, chambers 4 and 
42 Open to opposite ends of the bore and con 
nected to the exhaust line 32, and axially Spaced 
annular grooves 43 and 44 formed in the Surface 
of the bore and connected respectively to the 
lines 29 and 3. A valve plunger 45 of the Spool 
type is reciprocable in the bore 40, and is formed 
with two peripheral axially-spaced grooves 46 
and 47, the groove 47 being open through a pas 
Sage 48 in the plunger to the exhaust end cham 
ber 4f. A compression Spring 49 acts against a 
shoulder 50 on the plunger 45 within the chamber 
4 to urge the latter normally into closed position 
in which the port 43 is blocked and the port 44 is 
connected through the groove 47 and passage 48 
to the chamber. The tappet 34 comprises an arm 
having a fixed pivot pin 5 rotatable in the hous 
ing transaxially of the valve plunger 45. A radial 
pin 52 is fixed in the pivot pin 5; and extends 
therefrom transversely acroSS the end face of the 
plunger 45 within the chamber 42. Upon down 
ward actuation of the tappet 34, the pin 52 will 
depress the valve plunger 45 against the force of 
the spring 49 to move the groove 47 out of com 
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munication. With the port 44 and to connect the 
latter through the groove 46 with the port 43. 
The valve C is operated when the rigid tappet 33 
carried by the press ram strikes the pivoted tap 
pet 34 forming the operating lever of the valve; 
in the downward direction to cause pressure 
liquid to flow to the inlet 22 to effect the release 
of the plunger of the control valve A from its op 
erating lever by actuation of the plunger 2 and 
in the upward direction or return stroke of the 
preSS ram to connect the inlet 22 to exhaust 
thereby to permit the operating lever h of the 
control valve . A to be reconnected with the 
plunger of Said control valve. 
At very high pressures, for example, two to 

three tons per square inch, it may be found that 
the valve spindle has a tendency to stick and re 
fuse instantaneously to move under the influence 
of the spring 6. This, of course, may be over 
come by fitting a sufficiently strong spring but to 
ensure certainty of action a more positive means 
may be provided, . One such means is shown in 
dotted lines in Fig. 1d which is a modification of 
the right hand end of Fig. 1 and consists of a 
Small hydraulic plunger 35, similar to the plunger 
2?, which is adapted to give the valve plunger b 
an initial push after the valve lever has been dis 
engaged. . The plunger 35 operates in a cylinder 
36, which is fitted in the end of the housing for 
the Spring. 6, and pressure liquid is supplied 
thereto, for example from the line 3 through a 
line 38, at the same time as it is supplied to inlet 
22 for the plunger 2. A spring 37 is provided to 
oppose the inward movement of the plunger 35 
and this Spring is stronger than the spring acting 
On the plunger 8, which opposes the inward 
movement of the other plunger 2 so that the 
movement of the plunger 35 Will occur later than 
that of the plunger 2, i. e. after the valve lever 
has been disengaged from the valve plunger b. 
A modified arrangement controlled by the 

"master' control valve 53 aforesaid is disclosed in 
Fig. 4, and, to the extent that it compares with 
the arrangement of Fig. 3, corresponding ports 
are identified by the same reference characters 
but primed. In this arrangement, the “master' 
control valve 53 may be of any suitable character 
having the same general functions as the tappet 
operated Valve C, but operable in response to a 
predetermined pressure in the line 33' rather 
than by mechanical actuation from the ram B. 
More particularly, the valve 53, in the exemplary 
form disclosed, comprises a housing 54 formed 
With a valve bore 55 and axially-spaced ports 56 
and 5 connected respectively to the lines 29' and 
3f'. One end of the valve bore 55 opens to a 
chamber 58 connected to the exhaust line 32, and 
the other end thereof is connected through a 
passage 59 to the port 56 and line 29". A spool 
type valve plunger 60 is reciprocable in the bore 
S5, and exposed at one end to the fluid pressure 
in the passage 59. At the other end, the valve 
plunger 69 is acted upon by a coiled compression 
spring 6 located within the chamber 58. The 
arrangement is Such that normally the Valve 
plunger 60 is positioned to block the port 57, and 
line 3' from the port 58 and line 23', and to 
connect the port 5 to the chamber 58 and ex 
haust line 32'. However, upon the attainment of 
a predetermined pressure in the line 29, this 
pressure acting upon the end face of the valve 
plunger 60 will shift the latter in opposition to 
the spring 6 so as to block the control port 57 
from the exhaust chamber 58, and connect the 
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6 
ports 56 and 57. Thereupon, the pressure trans 
mitted from the line 29 to the line 3' Will re 
lease the control valve. A for movement into re 
verse position. As Soon as reversal of pressure in 
the lines 29' and 30'. is effected to initiate the re 
turn stroke of the ran B', the valve 53 will re 
turn automatically to normal position. 
We claim: 
1. An hydraulic control system for an hydrau 

lic control valve comprising a valve body having 
a bore, a Valve plunger slidable in said bore for 
controlling the distribution of pressure liquid to 
and from an hydraulic cylinder, manually oper 
able means for imparting longitudinal movement 
to Said valve plunger, Said means comprising a 
hand lever mounted on one end of a pivot pin 
and a pivoted lever on the other end of said pivot 
pin, a circumferential groove in the valve plunger, 
a pin carried by the outer end of said pivoted 
lever for engagement with Said groove, resilient 
means acting against Said pivoted lever to main 
tain its pin in engagement with Said groove, an 
hydraulically operated plunger for turning said 
pivoted lever against Said resilient means to dis 
engage its pin from said circumferential groove 
when pressure liquid is admitted to said plunger, 
valve means operating automatically upon at 
tainment of a predetermined condition to admit 
pressure liquid to Said plunger, and Spring load 
ing means for opposing the longitudinal move 
ment of the valve plunger in its bore in one di 
rection and for returning said plunger automati 
cally to its normal position when freed from 
engagement with Said manually operable means. 

2. An hydraulic control system for an hydraulic 
control valve comprising a valve body having a 
ported valve bore, a valve plunger slidable lon 
gitudinally in Said bore for controlling the distri 
bution of pressure liquid to and from an hydrau 
lic cylinder, manually. Operable means for in 
parting the longitudinal movement to Said valve 
plunger, disengageable means normally connect 
ing said manually operable means operatively to 
Said plunger, actuating means operated hydrauli 
cally to act on Said disengageable means for ef 
fecting automatically disengagement between said 
manually operable means and the valve plunger, 
valve means operating automatically upon at 
tainment of a predetermined condition to permit 
the pressure fluid to Said actuating means to 
cause Said disengagement, a load which opposes 
longitudinal movement of the valve plunger in 
one direction and which acts automatically when 
the valve plunger is released to return said plung 
er to its normal position, and an hydraulically 
operated plunger operable to give an initial im 
petus to the valve plunger after release from said 
manually. Operable means to prevent, the valve 
plunger from Sticking. 

3. An hydraulic control system for an hydraulic 
control valve according to claim 1, wherein the 
Valve plunger after its release from the manually 
Operable means is given an initial impetus by 
means of a hydraulically operated plunger to 
prevent, the valve plunger from sticking and 
wherein the plunger for giving said initial im 
petus to the Valve plunger is opposed by a spring 
that is stronger than the spring which opposes 
the plunger Serving to effect disengagement of 
the manual operating means from the valve 
plunger to ensure that said former plunger al 
though receiving liquid at the same time as the 
other plunger will operate after said disengage 
ment has been effected. 
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4. An hydraulic control system for anhydraulic 
control valve comprising a valve body having a 
bore, a valve plunger slidable in said bore for 
controlling the distribution of pressure liquid to 
and from an hydraulic cylinder, manually Oper 
able means for imparting longitudinal movement 
to said plunger, said means comprising a hand 
lever mounted on one end of a pivot pin and a 
pivoted lever on the other end of Said pivot pin, 
a circumferential groove in the valve plunger, a 
pin carried by the outer end of said pivoted lever 
for engagement with said groove, resilient means 
acting against said pivoted lever to maintain its 
pin in engagement with said groove, an hydrauli 
cally operated plunger for turning Said pivoted 
lever against said resilient means to disengage its 
pin from Said circumferential groove When preS 
sure liquid is admitted to Said plunger, a tappet 
valve adapted to be operated when a ram in the 
hydraulic cylinder has made a predetermined 
stroke to pass pressure liquid to the hydrauli 
cally operated plunger to effect the turning of the 
pivoted lever, and spring loading means for Op 
posing the longitudinal movement of the Valve 
plunger in its bore in one direction and for return 
ing said plunger automatically to its normal po 
sition when freed from engagement With Said 
manually operable means. 

5. An hydraulic control valve comprising, in 
combination, a valve body having a Valve bore, a ; 
spool valve plunger slidable in Said bore in port 
ing relationship there with for controlling the dis 
tribution of pressure fluid, Spring means tending 
to bias said plunger longitudinally in One direc 
tion into one distributive position of adjustment, : 
manually operable means disengageably connect 
ed to said plunger and being operable to shift 
Said plunger in opposition to Said Spring means 
into another distributive position of adjustment, 
said manually operable means comprising a hand 
actuator on said body, a latch movable into and 
out of engagement with Said plunger and Con 
nected to said actuator for movement thereby 
to effect longitudinal movement of Said plunger 
when in interlocking engagement therewith, and 
spring means normally acting on Said latch in a 
direction to effect said interlocking engagement, 
and hydraulically operable means having a cylin 
del adapted for connection to receive pressure 
fluid and a piston therein arranged to act on Said 
latch in opposition to said last mentioned. Spring 
means and being responsive to the Supply of pres 
sure fluid thereto to effect automatic disengage 
ment between said manually operable neans and 
said plunger for actuation by Said first men 
tioned spring means. 

6. An hydraulic control System for an hydraulic 
control valve comprising a valve body having a 
bore, a Valve plunger Slidable in said bore for Con 
trolling the distribution of preSSure liquid to and 
from an hydraulic cylinder, manually operable 
means for imparting longitudinal movement to 
said plunger, Said means comprising a hand ac 
tuator mounted on a rock pin and a pivoted lever 
mounted on Said rock pin for Swinging movement 
transversely of Said plunger and releasably en 
gageable therewith to slide the latter positively 
in either direction upon reverse adjustment of 
Said actuator, resilient means acting against Said 
pivoted lever to maintain it in interlocking en 
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8 
gagement with said valve plunger, an hydrauli 
cally operated plunger for turning said pivoted 
ever against said resilient means to disengage it 
from said valve plunger when pressure liquid is 
admitted to said hydraulically operated plunger, 
a tappet valve adapted to be operated when a ram 
in the hydraulic cylinder has made a predeter 
mined stroke to pass pressure liquid to the hy 
draulically operated plunger to effect the turn 
ing of the pivoted lever, and Spring loading means 
for opposing the longitudinal movement of the 
Valve plunger in its bore in One direction and for 
returning Said plunger automatically to its nor 
mal position when freed from engagement with 
Said manually operable means. 

7. An hydraulic control valve comprising, in 
combination, a valve body having a valve bore, a 
Spool valve plunger slidable in Said bore in port 
ing relationship therewith for controlling the dis 
tribution of pressure fluid, spring means tending 
to bias said plunger longitudinally in one direc 
tion into one distributive position of adjustment, 
manually operable means disengageably connect 
ed to Said plunger and operable when engaged 
thereWith to shift said plunger Synchronously in 
either direction, including said one direction and 
also the reverse direction to shift said plunger 
in opposition to Said Spring means into another 
distributive position of adjustment, said manu 
ally operable means comprising a rock shaft jour 
nalled in Said body, a hand actuator secured to 
Said rock Shaft, a latch element connected to said 
Shaft for actuation thereby and movable into and 
out of operative connection with said plunger, 
and Spring means normally acting on said latch 
element to establish said operative connection, an 
hydraulically operable means having a cylinder 
adapted for connection to receive pressure fluid 
and a piston within Said cylinder arranged to act 
On Said latch in opposition to said last mentioned 
Spring means to interrupt said operative connec 
tion and being responsive to the supply of pres 
Sule fluid to said cylinder, whereby the supply of 
preSSure fluid to said cylinder when said plunger 
is in Said one distributive position will effect auto 
matic disengagement between said manually op 
erable means and Said plunger and thereby per 
mit Said plunger to be shifted by said first men 
tioned Spring means out of said one distributive 
position. 

JOHN MAURICE TOWLER 
FRANK HATHORN TOWLER. 
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