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8 Claims, (CI. 121-38) 
uid under pressure which is delivered to and ex This invention relates to improvements in op 

erating or control valve mechanisms for fluid 
pressure-actuated presses and the like, a primary 
purpose of my invention being to provide a valve 
mechanism adapted to effect a very high speed 
of operation of the press with the use of the mini 
mum volume of pressure fuid in order to conserve 
pressure fluid and avoid the necessity for main 
taining or pumping a large quantity thereof. 
Another object of the invention is to provide an 

eficient, practical and desirable operating or con 
trol valve mechanism for presses and the like 
which is of novel, improved construction; which is 
adapted to effect a rapid initial movement of the 
press ran or movable member with the minimum 
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use of pressure fluid, and then increase the oper- . 
ating pressure on the press ram or member when 
it encounters a predetermined resistance to its 
movement, and a rapid return or pull-back move 
ment of the press ram or member. 

Further objects and advantages of the inven 
tion will appear from the following specification 
of the preferred embodiment of the invention, 
shown in the accompanying drawing, and the 
novel features of the invention are set forth in 
the appended claims. . 
In said drawing, the figure is a schematic view, 

partly in section, of a press operating valve mech 
anism embodying the invention, showing by solid 
lines the positions occupied by the parts during the 
initial rapid portion of the work stroke of the 
press ram before the maximum pressure is ap 
plied; and indicating by broken lines the positions 
of the movable valve elements for the application 
of maximum pressure and for the pull-back or 
return movement of the press ram. 

Referring to the drawing, O represents a sta 
tionary member or cylinder and if the movable 
ram piston or member of a press actuated by hy 
draulic or fluid pressure. The chamber 2, or 
portion of the cylinder at one side or end of the 
piston, constitutes le Work chamber, in which 
the pressure acts on the larger area of this end 
face of the piston for producing the work stroke 
of the piston, and the cylinder chamber 3 at the 
opposite side or end of the piston forms a pull 
back chamber 3 in which the pressure acts 
against the other end face of the piston, which 
is of smaller area, to pull back or return the piston 
or movable press member. The work and pull 
back chambers are shown as chambers in a single 
cylinder, but the invention is not restricted to this 
form of pressure actuating means for the mov 
able press ram or member. 

5 represents an accumulator or source of liq 
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hausted from the press chambers 2 and 3 for 
operating the press under the control of a valve 
or device A and valves B and C, which, for con 
venience of description, are herein respectively 
designated the operating valve, the main control 
valve and the auxiliary control valve. The main 
and auxiliary valves B and C control the passages 
of the pressure fluid to and from the work and 
pull-back chambers of the press, and the operat 
ing device A serves as a pilot valve for actuating 
the control valves B and C. 
The control valves B and C may be of similar 

construction each, as shown, comprising a cylin 
drical casing in which a valve element is adapted 
to be moved endwise in one or the other direction 
by fluid pressure in opposed actuating cylinders or 
chambers, preferably at opposite ends of the valve 
casing. Referring first to main valve B, its casing 
forms a central valve chamber 6 and opposite 
end actuating cylinders 7 and 8, and its mov 
able element comprises a body 9 having spaced 
lands or enlarged portions 20 and 20a slidably 
fitting in the valve chamber 6, a reduced central 
or waist portion and pistons 2 and 22 at its oppo 
site ends, one piston 2 working in the cylinder 

and the other piston working in the cylinder 
8. Pistons 2 and 22 are of different cross sec 
tional areas, the piston 2 being the larger, so that 
the pressure on this piston can move the valve 
element to the right, as seen in the drawing, in 
opposition to pressure on the other piston. The 
auxiliary control valve C is similar to the valve B, 
as thus far described, and the corresponding parts 
are designated by the like reference numerals. 
As illustrated, the operating valve A comprises 

a cylindrical casing 23 in which a movable ele 
ment, comprising spaced pistons or lands 24 and 
25 on a rod or stem, is movable endwise, the rod 
or stem 26 projecting out of one end of the cyl 
inder to enable actuation of the valve, as by 
means of a foot pedal or member 27 which when 
depressed, pushes the movable element inwardly 
or in one direction, while opposite movement of 
the element may be effected as by a spring 28, 
located between the inner end of the movable 
element and the adjacent end of the valve casing. 
An intermediate port in the casing of operating 
valve A is connected by a pipe or conduit 30 with 
the accumulator, and said valve casing has ports, 
one connected by a pipe 3 and branches to the 
actuating cylinders of the main and auxiliary 
control valves B and C, and the other connected 
by a pipe or conduit 32 and branches to the op 
pOSed actuating cylinder 8 of the control valves 

  



2. 
B and C. Said pipe or conduit 3 also connects 
with the work chamber 2 of the press cylinder. 
Main control valve B has an intermediate port 

connecting by a pipe or conduit 35 with the ac 
cumulator, and another intermediate port con 
nected by a pipe or conduit 36 with the Work 
chamber 2 of the press. A pipe. or conduit 37 
connects a chamber port of main valve B with 
a chamber port of auxiliary valve C, and the 
chamber of auxiliary valve C has an intermediate 
port connected by a pipe or conduit 38 with the 
pull-back chamber 3 of the press, and another 
intermediate port connected by a pipe or conduit 
39 with the work chamber 2 of the press, as by 
juncture with the pipe 36. An exhaust pipe or 
conduit 40 is also connected by branches with the 
opposite ends of the chamber 6 of the main valve 
B, and by branches 4 and 42 with opposite end 
portions of the casing of the operating valve A. 
In the pipe 3, between its connections with 

the two control valves B and C, is a check valve 
45 adapted to open freely, as indicated by the 
arrow, in the direction to admit pressure to the 
actuating cylinder it of the auxiliary valve C. 
A bypass bleeder passage 46 permits slow leakage 
or only a restricted passage of pressure liquid 
through pipe 3 in the opposite direction past 
this check valve 45 when closed. In the same 
pipe 3, between its connections with the press 
chamber 2 and the auxiliary control valve C is 
a check valve 47 adapted to open freely, as shown 
by the arrow, in the direction to admit passage 
of pressure from the work chamber 2 of the press 
cylinder; and also in the same portion of pipe 3 
is a pressure relief valve or device 48 of any usual 
or suitable construction adapted to open to permit 
passage of pressure fluid from the work chamber 
2 of the press to the actuating cylinder 7 of 
the auxiliary control valve C when the pressure 
in work chamber 2 reaches a predetermined 
value for which the pressure relief valve 48 is set. 
The operation of the press operating or con 

trol-mechanism may be described as follows: The 
drawing shows by solid lines the positions of the 
movable parts of the mechanism when operating 
valve A has been actuated by depression of its 
pedal 2 to start the work stroke of the press 
ram or member. 
ing valve A, liquid is delivered from the ac 
cumulator through pipe 30, operating valve cas 
ing 23 and pipe 32 to the smaller actuating cylin 
ders 8 of the two control valves B and C, there 
by moving and holding their movable elements to 
the left, as shown in the drawing. Any opposing 
liquid pressure in the other valve actuating 
cylinders can exhaust through pipe 3, bleeder 
bypass 46, operating valve casing 23 and exhaust 
pipe 42, thus permitting the left hand move 
ment Of the Control Valves B and C. Pressure 
liquid then will be delivered from the accumula 
tor through pipe 35, casing of main control valve 
B and pipe 36 to the work chamber 2 of the 
press to produce a working stroke of the press 
ra?h or member. At this time, pipes 38 and 39 
and the chamber of the auxiliary valve C connect 
the pull-back and work chambers 3 and 2 of 
the press so that liquid can flow freely from the 
pull-back chamber into the work chamber, thus 
producing rapid motion of the press piston men 
ber in its working stroke. The free flow of the 
liquid from the pull-back chamber into the work 
chamber of the press in this way reduces the 
volume of pressure liquid required to be sup 
plied by the accumulator to produce the working 
stroke of the press ram and effects a rapid move 

In this position of the Operat 
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ment of the latter. When, because of increasing 
resistance of the Work to this Work stroke of the 
press ram or member, the liquid pressure in work 
chamber 2 reaches the value for which the 
pressure relief valve 48 is set, this valve is opened 
by the liquid pressure from the work chamber 
2 and the liquid will flow past the check valve 
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47 and pressure relief valve 48 into the actuating 
cylinder of auxiliary valve C. Since the piston 
2f is of larger diameter than the opposing piston 
22, the movable element of auxiliary valve C will 
be moved to the right, as seen in the drawings, 
to the position indicated by the broken lines. 
Similar actuation of the main control valve B at 
this time by the pressure from the work cham 
ber 2 of the press is prevented because the cyl 
inder of main valve B is open to exhaust be 
yond the check valve 45 and bleeder bypass 46, 
and main control valve B will remain in the left 
hand position shown. In this position of the two 
valves, the liquid will continue to pass from the 
accumulator to the work chamber 2 of the press 
through the pipes 35 and 36, as before, but the 
liquid will discharge from the pull-back cham 
ber 3 through pipe 38, chamber 6 of auxiliary 
valve C, pipe 37 and chamber of valve B to the 
exhaust pipe 40 through its branch which con 
nects with the right hand end of control valve B. 
Full pressure is thus applied to the press ram 
member to permit the maximum pressure there 
of On the Work. 
When the Working stroke of the press ram has 

been completed, the pedal 27 is released to permit 
the operating valve element to be moved by its 
Spring to its other or left hand position, in 
dicated by broken lines in the drawing. In this 
position, operating valve will cut of the supply 
of liquid from the accumulator through pipes 30 
and 32 to the right hand cylinders of control 
valves B and C and will connect supply pipe 30 
with pipe 3, thus delivering the pressure liquid 
to the left hand cylinder 7 of the main control 
valve B and shifting the movable element of this 
valve to the position indicated by broken lines in 
the drawing. The auxiliary control valve C had 
already been moved to this right hand position, 
as before explained, and is there held by admis 
sion of pressure from the pipe 3 to the left hand 
cylinder 7 of auxiliary valve C. In this position 
of the valves, work chamber 2 of the press will 
be connected to the exhaust pipe 40 through pipe 
36, chamber 6 of main valve B and the left hand 
branch of the exhaust pipe 40, while liquid will 
be delivered from the accumulator through pipe 
35, chamber 6 of main valve B, pipe 37, cham 
ber of auxiliary valve C. and pipe 38 to the pull 
back chamber 3 of the press cylinder, thereby 
effecting a rapid return or movement to the left 
of the press ram or member. The parts will re 
main in this position with the press ram in its 
retracted position until the operating valve is 
again operated by depression of its pedal to re 
turn the valves to the position shown by solid 
lines in the drawings to effect the next operation 
Of the press, 
Upon such subsequent actuation of the oper 

ating valve, the pressure liquid will be admitted, 
as before explained, to the right hand cylinders 
8 of control valves B and C, and at this time 
the left hand cylinder 7 of the main valve B 
will be connected with the exhaust pipe 40 
through the pipe 3 and casing 23 of operating 
valve A and branch 42 of exhaust pipe, and the 
left hand cylinder of the auxiliary control valve 
C will be similarly connected to the exhaust 
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through pipe 3 f and the bleeder bypass 46 of the . 
check valve 45, which will thus permit the pres 
sure on the smaller piston 22 of auxiliary valve 
C to overcome the pressure on the larger piston 
2 thereof and thus restore this valve to the solid 
line position shown, that is, to the left hand po 
sition in the valve casing, thus permitting the 
working stroke of the press ram as before ex 
plained. w 

I claim as my invention: 
1. In an operating mechanism for an hydrau 

lic press or the like having a movable member, 
a source of liquid under pressure, main and pull 
back chambers, and means on which pressure liq 
uid supplied to said chambers acts respectively to 
produce Working and return strokes of said press 
member, the improved construction comprising 
a main valve having a movable element control 
ling ports and passages arranged to supply liquid 
from said supply source to said main press chan 
ber and to exhaust liquid from Said main and 
pull-back chambers, an auxiliary valve, having a 
movable element controlling ports connecting 
with a port in the main valve and with Said main 
and pull-back chambers, said main and auxiliary 
valves in a first position of their said elements 
connecting said main press chamber with said 
supply source and connecting said pull-back 
chamber with Sald main chamber for effecting a 
rapid work stroke of the press member, and said 
valves in said first position of said main valve 
element and in a second position of said auxiliary 
valve element connecting said main chamber with 
said supply source and opening said pull-back 
chamber to exhaust for increasing pressure on 
the press member, and said main and auxiliary 
valves in the second position of their elements 
opening said main chamber to exhaust and con 
necting said pull-back chamber with said Supply 
source for returning said press member, first 
pressure actuated devices for moving said main 
and auxiliary valve elements to said first position 
and second pressure actuated devices for moving 
said main and auxiliary valve elements to said 
second position, an operating valve having a mov 
able element controlling ports and passages ar 
ranged to supply liquid from said said supply 
source to and exhaust liquid from Said pressure 
actuated devices for said main and auxiliary 
valves, said passage to said Second pressure ac 
tuating devices also connecting with said main 
press chamber, means which controls said pas 
sage and allows flow of pressure liquid from said 
main press chamber to said second actuating de 
vice of said auxiliary valve when the movable : 
press member encounters a predetermined re 
sistance but prevents flow through said passage 
to said main chamber, and a check valve which 
controls said passage between said Second ac 
tuating devices for said main and auxiliary valves 
and allows free flow of liquid to the actuating de 
vice of said auxiliary valve and has a bleeder by 
pass which allows restricted opposite flow of liq 
uid. 2. In an operating mechanism for an hydraulic 
press or the like having a movable member, a 
source of liquid under pressure, main and pull 
back chambers, and means on which pressure 
liquid supplied to said chambers acts respectively 
to produce working and return strokes of Said 
press member, the improved construction com 
prising a main valve having a movable element controlling ports and passages arranged to supply 
liquid from said supply source to said main press 
chamber and to exhaust liquid from said main 
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and pull-back chambers, an auxiliary valve hay. 
ing a movable element controlling ports con 
necting with a port in the main valve and with 
said main and pull-back chambers, said main 
and auxiliary valves in a first position of their 
said elements connecting said main press cham 
ber with said supply source and connecting said 
pull-back chamber with said main chamber for 
effecting a rapid Work stroke of the press mem 
ber, and said valves in said first position of said 
main valve element and in a second position of 
said auxiliary valve element connecting said main 
chamber with said supply source and opening 
said pull-back chamber to exhaust for increas. 
ing pressure on the press member, and said main 
and auxiliary valves in the second position of 
their elements opening said main chamber to 
exhaust and connecting said pull-back chamber 
with said supply source for returning said press 
member, first pressure actuated devices for mov 
ing Said main and auxiliary valve elements to 
Said first position and second pressure actuated 
devices for moving said main and auxiliary valve 
elements to said second position, an operating 
Valve having a movable element controlling ports 
and passages arranged to supply liquid from said 
Supply Source to and exhaust liquid from said 
pressure actuated devices for said main and aux 
iliary valves, said passages to said second pres 
Sure actuating devices also connecting with said 
main press chamber, a check valve and a pres 
sure relief valve which control said passage and 
prevent liquid flow therethrough to said main 
press chamber but allow flow of pressure liquid 
from the main press chamber to said second ac 
tuating device of said auxiliary valve when the 
movable press member encounters a predeter 
mined resistance, and a check valve which con 
trols said passage between said second actuta 
ing devices for said main and auxiliary valves 
and allows free flow of liquid to the actuating 
device of Said auxiliary valve and has a bleeder 
bypass which allows restricted opposite flow of 
liquid. 

3. In an operating mechanism for an hydraulic 
press or the like having a movable member, a 
Source of liquid under pressure, main and pull 
back chambers, and means on which pressure 
liquid supplied to said chambers acts respec 
tively to produce working and return strokes of 
said press member, the improved construction 
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comprising main and auxiliary valves each hav 
ing a reciprocable element with opposed actuat 
ing pistons of different pressure areas working 
in correspondingly different pressure cylinders, 
said main valve element controlling ports and pas 
Sages arranged to supply liquid from said supply 
SOurce to said main press chamber and to ex 
haust liquid from said main and pull-back cham 
bers, and Said auxiliary valve element controlling 
ports connecting with a port in the main valve 
and With Said main and pull-back chambers, said 
main and auxiliary valves in a first position of 
their said elements connecting said main press 
chamber with said supply source and connecting 
said pull-back chamber with said main chamber 
for effecting a rapid work stroke of the press mem 

s 

ber, and said valves in said first position of said. 
main valve element and in a second position of 
said auxiliary valve element connecting said main 
chamber with said supply source and opening 
said pull-back chamber to exhaust for increats 
ing pressure on the press member, and said main 
and auxiliary valves in the second position of 
their said elements opening said main chamber 



4. 
to exhaust and connecting said pull-back cham 
ber with said supply source for returning said 
press member, an operating valve and passages 
constructed and arranged to supply liquid from 
said source to and exhaust liquid from said actu 
ating cylinders for moving said main and auxil 
iary valve elements to said first and Second posi 
tions, said passage to the cylinders of larger area 
also connecting with said main press chamber, 
means which controls said passage and allows 
flow of pressure liquid from said main press chan 
ber to the actuating cylinder of said auxiliary 
valve when the movable press member encounters 
a predetermined resistance but prevents flow 
through said passage to the main press cham 
ber, and a check valve which controls said pas 
sage between its connections with the actuating 
cylinders for said main and auxiliary valves and 
allows free flow of liquid to the actuating cylin 
der of said auxiliary valve and has a bleeder by 
pass which allows only restricted opposite flow of liquid. 

4. In an operating system for a fluid actuated 
motor of the type having advancing and retract 
ing chambers, a working element operated by 
pressure alternately in said chambers, and a 
source of actuating fluid under pressure, that 
improvement in the control of the movement of 
said element which comprises a main valve and 
an auxiliary valve each having two conditions of 
operation, and pilot controlled means for Operat 
ing said valves into said conditions, connections 
by which said auxiliary valve when in one con 
dition connects said chambers directly to each 
other and when in another condition disconnects 
said chambers from each other and connects said 
retracting chamber to said main valve, connec 
tions by which said main valve when in One Con 
dition connects said source to said advancing 
chamber and connects said auxiliary valve to ex 
haust, and in another condition connects said 
source to said auxiliary valve and connects said 
advancing chamber to exhaust, a control valve, 
and direct connections independent of Said main 
and auxiliary valves between said source, said 
control valve and said pilot controlled means for 
causing operations of Said main and auxiliary 
valves upon operation of said control valve, and 
means automatically responsive to the pressure 
in said advancing chamber for causing operation 
of said auxiliary valve into its said another Con 
dition while the pressure in said advancing cham 
ber is above a predetermined pressure. 

5. In an operating System for a fluid actuated 
motor of the type having advancing and retract 
ing chambers, a working element operated by 
pressure alternately in said chambers, and a 
source of actuating fluid under pressure, that im 
provement in the control of the movement of said 
element which comprises a main valve, an auxil 
iary valve, connections controlled by said auxil 
iary valve for alternately connecting said cham 
bers directly together, and for breaking said di 
rect connections and Connecting Said retracting 
chamber to said main Valve, connections con 
trolled by said main valve for connecting said 
source alternately to said advancing chamber and 
to said auxiliary valve, and for venting any con 
nections not connected to said source, a Control 
valve, means controlled by said control valve and 
operating independently of said main and auxil 
iary valves for either causing. Operation of said 
main valve to connect said source to said ad 
vancing chamber and operation of said auxiliary 
valve to connect Said chambers directly, or for 
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operating said main valve to vent said advancing 
chamber and connect said source to said auxiliary 
valve, and for operating said auxiliary valve to 
break said direct connection between said cham 
bers and connect said retracting chamber to said 
source through said main valve, and means auto 
matically responsive to fluid pressure in said ad 
vancing chamber for separately causing opera 
tion of said auxiliary valve to break the direct 
connection between said chambers whenever the 
fluid pressure in Said advancing chamber is above 
a predetermined pressure. 

6. In an operating System for a fluid actuated 
motor of that type having advancing and re 
tracting chambers, a Working element Operated 
by pressure alternately in said chambers, and a 
source of actuating fluid under pressure, that in 
provement in the Control of the movement of said 
element which comprises means for connecting 
said source alternately to said chambers and 
venting the chamber not connected to said source, 
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means for breaking the Connection from said 
Source to said retracting chamber and instead 
connecting said retracting chamber directly to 
said advancing chamber, selectively controlled 
means operating independently of said first and 
Second mentioned means to cause Operation of 
said first means to connect said source to said 
advancing chamber and concurrently of said sec 
ond means to directly connect said chambers, or 
to cause operation of Said first means to vent the 
connection to said advancing chamber and con 
nect Said source through said first means to said 
retracting chamber, and means responsive to the 
fluid pressure in said advancing chamber and 
free of the control of said controlled means, for 
forcibly operating said second means to break the 
direct connection between said chambers when 
ever the fluid pressure in said advancing cham 
ber is above a predetermined pressure, in any 
condition. 

7. In an operating mechanism for a fluid ac 
tulated motor or the like having a movable mem 
ber, a source of fluid under pressure, main and 
pull-back chambers, and means on which pressure 
fluid supplied to Said chambers acts respectively 
to produce working and return strokes of said 
motor member, the improved construction com 
prising a main valve having a movable element 
controlling ports and passages arranged to sup 
ply fluid from Said Supply Source to said main 
chamber and to exhaust liquid from said main 
and pull-back chambers, an auxiliary valve hav 
ing a movable element controlling ports connect 
ing with a port in the main valve and with said 
main and pull-back chambers, said main and 
auxiliary valves in a first position of their said 
elements connecting Said main press chamber 
with said Supply source and connecting said pull 
back chamber with said main chamber for ef 
fecting a rapid work stroke of the motor mem 
ber, and said valves in Said first position of said 
main valve element and in a Second position of 
said auxiliary valve element connecting said main 
chamber with said Supply SOurce and Opening 
said pull-back chamber to exhaust for increasing 
pressure on the motor member, and Said main 
and auxiliary valves in the Second position of 
their elements opening Said main chamber to 
exhaust and connecting said pull-back chamber 
with said supply source for returning said motor 
member, fluid actuated operating means includ 
ing a control valve and fluid connections inde 
pendent of said main and auxiliary valves for 
shifting said main and auxiliary valve elements to 
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said first and last mentioned relative positions, 
and means actuated under control of fluid pres 
Sure from Said main chamber when the movable 
motor member encounters a predetermined re 
sistance for effecting said second mentioned rela 
tive positions of said main and auxiliary valve 
elements. 

8. In an operating mechanism for a fluid ac 
tuated motor having a movable member, a source 
of fluid under pressure, main and pull-back 
chambers, and means on which pressure fluid sup 
plied to said chambers acts repectively to produce 
working and return strokes of said motor mem 
ber, the improved construction comprising a main 
valve having a movable element controlling ports 
and passages arranged to supply fluid from said 
Supply. Source to said main chamber and to ex 
haust fluid from said main and pull-back cham 
bers, an auxiliary valve having a movable element 
controlling ports connecting with a port in the 
main valve and with said main and pull-back 
chambers, said main and auxiliary valves in a first 
position of their said elements connecting said 
main chamber with said supply source and con 
necting said pull-back chamber with said main 
chamber for effecting a rapid work stroke of the 
motor member, and said valves in said first posi 
tion of Said main valve element and in a second 
position of said auxiliary valve element connect 
ing said main chamber with said supply source 
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and opening said pull-back chamber to exhaust 
for increasing pressure on the motor member, and 
said main and auxiliary valves in the second posi 
tion of their elements opening said main cham 
ber to exhaust and connecting said pull-back 
chamber with said supply source for returning 
said motor member, first pressure actuated de 
vices for moving said main and auxiliary valve 
elements to said first position and second pres 
sure actuated devices for moving said main and 
auxiliary valve elements to Said Second position, 
an operating valve having a movable element 
controlling ports and passages arranged to supply 
fluid from said supply source to and exhaust 
fluid from Said pressure actuated devices for said 
main and auxiliary valves, said passage to said 
second pressure actuating devices also connecting 
with said main press chamber, means which cori 
trols said passage and allows flow of pressure fluid 
from said main press chamber to said second 
actuating device of said auxiliary valve when the 
movable motor member encounters a predeter 
mined resistance but prevents flow through said 
passage to said main chamber, and means which 
controls said passage between Said second ac 
tuating devices for said main and auxiliary valves 
and allows free flow of fluid to the actuating de 
vice of said auxiliary valve and allows only re 
stricted opposite flow of fluid. 

THOMAS F. STACY: 


