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Patented Oct 21, 1941 2,260.175 
UNITED STATES PATENT office 

PREss wTH ELECTRICALLY conTRoLLED 
CoLLAPSIBLE AIR LINK. 

Water Ernst, Victor S. Shaw, Paul C. Pocock, 
and Berbert S. Booher, Mount Gilead, Ohio, assignors to The Hydraulic Development Cor 
poration, inc., Wilmington, Del, a corporation 
of Delaware 

Application January 23, 1940, Serial No. 315,204 
(C. 80-52) 
control system, as set forth in the preceding ob 

11 Claims. 

This invention relates to hydraulic press con 
trol systems, and in particular, to systems for 
selectively varying 1 the speed of travel of the 
ram at different portions of its stroke, 
One object of this invention is to provide a 

hydraulic press control system with a press sup 
plied with pressure fluid from a source regulated 
by a flow-control member, means being provided 
for shifting the flow-control member to alter the 
delivery of the pump at a predetermined loca 
tion of the ram stroke in One direction, this 
means being inoperative during the ram stroke 
in the opposite direction. 
Another object is to provide a hydraulic press 

control system, wherein the ram of the hydraulic 
press is actuated by pressure fluid supplied from 
a variable delivery pump, the flow-control mem 
ber of which is connected to the press control 
rod through a collapsible link, collapsible at a 
predetermined point in the stroke of the ram to 
permit the pump flow-control member to shift. 

10 

S 

90 

to a reduced delivery position so as to slow up 
the ram for a portion of its stroke in one direc 
tion, means being provided for rendering the link 
inoperative to alter the pump flow during the 
ram stroke in the opposite direction. 
Another object is to provide a hydraulic con 

trol system having a press with a ran operated 
by pressure fluid from a variable delivery pump, 
a collapsible link being provided between the 
press control rod and the pump flow-control 
member, this link being controlled by a sole 
'noidal valve in circuit with the main Solenoid 
which operates the pump control so that the 
solenoidal valve is incapable of energization 
while the main solenoid is deemergized, thereby 
preventing the accidental collapsing of the link 
during the return stroke of the ram. 

jects, wherein the collapsible link is operated by 
pressure fluid, such as compressed air, and is 
provided with an adjustable stop for regulating 
the extent of slow-down of the ramby adjust 
ing the distance through which the link can col 
lapse and expand. - 
In the drawings: . . . 
Figure 1 is a diagrammatic view, partly in sec 

tion, of a hydraulic press control system with a 
collapsible link circuit arranged according to one 
embodiment of the invention. M 

Figure 2 is a wiring diagram of the electrical 
circuit for controlling the main solenoid and 
valve-operating solenoid of the collapsible link 
circuit. 

Figure 3 is a longitudinal section through 
the collapsible link according to this invention, 
showing the adjustable stop arrangement. 

Figure 4 is an enlarged perspective view of the 
cam for providing a dwell during the press slow 
down period. - 

Figure 5 is a diagrammatic view similar to that 
of Figure 1 but comprising means for reversing 

25 

30 

the travel of the press platen in response to a 
predetermined position thereof. 

Figure 6 is a wiring diagram pertaining to 
the structure of Figure 5. 

In general, the hydraulic press control system 
of the present invention consists of a press hav 
ing a ram which is reciprocable by pressure fluid 
supplied by a variable delivery pump, the flow 
control member of which is actuated in at least 

35 

Another object is to provide a hydraulic press 
control system with a ram reciprocable by pres 
sure fluid supplied from a variable delivery pump, 
the mechanism between the ram and the flow 
control member of the pump including a col 
lapsible link under the control of a solenoidally 
operated valve, the valve solenoid being in circuit 
with the main solendid for Operating the pump 
control, and additionally controlled by a limit 
switch operated by the ram at a predetermined 
location in its stroke. . Another object is to provide a hydraulic press 
control system as set forth in the preceding ob 
ject, wherein the limit switch is actuated by a 
cam having a dwell portion for controlling the 
duration of the slow-down period of the ram. 

40 

one direction by a main solenoid. Connected be 
tween the main solenoid and the flow-control 
member of the pump is a collapsible link operated 
by pressure fluid, such as compressed air, and 
under the control of a solenoidally Operated valve, 
the valve solenoid in turn, being under the con 
trol of a limit switch Operated by the ram at a 
predetermined location in its stroke. The valve 
solenoid is arranged in the same electrical cir 
cuit with the main solenoid so that it cannot be 

4. 

50. 
lapsing of the link as the pump control ap- . . 

energized except when the main solenoid is en 
ergized, . 
This feature prevents the accidental collapsing 

of the link during the return stroke of the ram 
which has hitherto occurred as the ram ap 
proaches its neutral position and shifts the pump 
control to neutral. Hitherto, the accidental col 

proached neutral caused a sudden resumption of 
flow and an undesired continuation of the travel 
of the ram instead of a halting thereof. This 

Another object is to provide a hydraulic press undesired travel of the ram past its halting posi 



2. 
tion has previously caused damage to the press, 
stripping collars and pins from the press con 
trol rod and breaking the control linkage, or 
other mechanism, and causing other damage by 
reason of the fact that the pump control has not 5 
moved to its neutral position as intended. 
The present invention prevents this accidental 

collapsing, and also provides a control over the 
duration of time the link is collapsed by actu 
ating the limit switch of the solenoidal valve by 10 
a cam having a dwell portion thereon. Another 
feature of the invention is the provision of an 
adjustable stop within the collapsible link, this . 
adjustable stop being arranged to control the 

2,280,175. 
2,184,665, of December 26, 1939. Pivotally con 
nected at 4 to the servomotor control valve rod 
40 is a rocking lever 42, having its fulcrum at 
43 and pivotally connected at its opposite end 
to the pin 44 engaging the arm 45 on the cylin 
der 46 of the collapsible air link f2. The plunger 
47 of the latter is pivotally connected, as at 48, 
to the rocking lever 49 having its fulcrum at 50 
and pivotally connected at 5, to the link 52. 
The latter is pivotally connected at 53 to the arm 
54, mounted upon the shaft 55 upon which the 
rocking lever 56 is also mounted. One end of 
the rocking lever 56 is provided with a rounded 
yoke engageable by the collar 36 as the press distance through which the link collapses and 15 

consequently the . distance through which the 
pump flow-control member moves in reducing 
its delivery. 

Referring to the drawings in detail, Figure 
1 shows a press O, hydraulically connected to 20 

the opposite side being connected to the com a reversible variable delivery pump f and hav 
ing a collapsible air link 2 interposed between 
the pump control and the main solenoid 3 
which operates the pump control and is con 
nected to the press control mechanism. Also 25 
provided in the press circuit is a pilot pump 4 
connected to supply pressure fluid to the servo 
motor. 5. for shifting the flow-control member 
of the pump l. The hydraulic circuit also con 

: tains a main cylinder release and by-pass valve 30 
i. f6 of the type disclosed and claimed in the 
Ernst Patent No. 1956,758 of May 1, 1934, and 
forming no part of the present invention. Ad 
jacent the valve f6 is a surge valve of the 
type disclosed and claimed in the Ernst Patent 35 
No. 1892,568 of December 27, 1932, and likewise 
forming no part of the present invention. 
A tonnage control or pressure-responsive 

electrical limit switch 8 is likewise provided 
for regulating the pressure at which the press O 40 
is reversed and caused to perform a retraction 
stroke. Pressure relief valves 9, 20 and 2 and 
a check valve 22 are provided in the remaining portion of the hydraulic circuit. A solenoidally 
operated valve 23, controlled by a limit switch 45 
24, is provided in the pneumatic circuit control 
ling the collapsible link 2, the compressed air 
supplied therefor being additionally regulated 
by a manually operated needle valve 25. The 
pump is likewise provided with a safety cen- 50 
itering device 26, of known design, on the op 
positeside of the pump i? from the servOmotor 

| S, and its details form no part of the present 
invention. • 

the press is provided with a main cylinder 55 
having a main plunger 3? reciprocable there 

in, and connected to a main ram or platen 32 having a platen arm 8 projecting laterally 
therefrom. The press O likewise has a recip 
rocable control rod 34 with a collar 35 engage 
able by the platen arm 33 at a predetermined 
position on its return stroke, and a collar for 
actuating the pump control mechanism as 
hereinafter explained. A retaining collar 87 at 

control rod 34 is lifted by the platen arm 33 
through the engagement of the latter with the 
collar 35. The other end is pivotally connected 
to the armature 57 of the main solenoid f3. 
The collapsible air link. 2 is connected by a 
conduit 58 to one side of the needle valve 25, 

pressed air Supply conduit 59. Also connected to 
the conduit 58 is the branch conduit 60 running 
to one side of the solenoidal valve 23, the oppo 
site side thereof being connected to the air ex 
haust conduit 61. The solenoidal valve 23 is 
operated by a solenoid 62 in circuit with the 
limit switch 24, as hereinafter explained. 
The cam 39 on the bracket 38 (Figure 4) may 

be made in a single piece, or it may consist of 
three pieces 63, 64 and 65 clamped to the bracket 
38. The portions 63 and 65 are beveled and pro 
vide the entering and leaving portions of the 
cam 39, whereas the portion 64 is a dwell por 
tion, the ength of which regulates the duration 
of the slow-down period. These three portions 
are clamped to the bracket 38 by the screws 66, . 
67 and 68, respectively. By loosening the screws 
66, 67 and 68 the dwell portion 64 may be re 
moved and a longer or shorter dwell portion 
Substituted. The limit switch 24 is provided 
With a contact arm 69 for engagement with the 
cam 39. 
The collapsible air link 2, as previously stated, 

consists of a cylinder 46 having a projecting arm. 
45 pivotally connected at 44 to the rocking lever 
42. The plunger 4, pivotally connected at 48 
to the rocking lever 49, enters the cylindes 3 
through an adjustable cap 70 having a threaded 
portion 7 (Figure 3) engageable with a threaded 
portion 2 upon the outside of the cylinder 46. 
The plunger 4 is provided with a piston head 73, 
having a threaded bore 74, mounted upon the 
threaded end 75 of the plunger 47 and seated 
against an annular enlarge?hent 76. The plunger 
47 passes through a hollow plug 77, threaded as at 
78 into the cylinder 46 and provided internally 

60 

the top of the control 4 regulates the distance 65 
through which the latter descends. The platen 
arm 38 on its outer end is provided with a 
bracket 88 carrying a cam 39 for operating the 
limit switch 24. 
The servomotor is which shifts the shift ring to 

or flow-control member of the reversible varia 
ble delivery pump is under the control of a 
servomotor control wave rod, in the manner 
set forth in the inst application Ser. No. 170 

with a bored plug 79 for retaining an annular oil 
Seal element.80 in position. On the plunger. 47 
there is also mounted a stop collar 8, secured 
thereto by the set screw 82. This stop collar en 
gages the inner end wall of the cap 70 when the 
piston T3 moves to its extreme left-hand position. 
If, however, the cap 70 is unscrewed a sufficient 
distance the piston S will be halted by the an 
nular stopportion 83 on the inner end of the plug 
TT. The cylinder 46 is provided with threaded 
end ports 8 and 85. The port. 84 serves to re 
ceive the end of the conduit 58, whereas the port 

receives a threaded plug 86, preferably with a 
drilled passageway therethrough (not shown) as a 
breather passageway. The right-hand end of the 
cylinder is is provided with an annular ridge T. 
serving as a stop for the forward end of the pis 20, fled October 21, 1987, now Pateat. No. 5 ton T8. - 



in the hydraulic circuit, in addition to the ele 
ments previously mentioned, the pump is con 
nected by the conduits 88 and 89 to the upper and 
lower ports 90 and 9 of the main cylinder 0. 
A branch conduit 92 runs from the conduit 89 to 
the main cylinder release and by-pass valve 6, 
from which the conduit 93 runs to the port 94 
in the upper end of the main cylinder 10. A 
branch conduit 95 also runs to the surge valve 
to open the latter upon the return stroke of the 
press. The pilot pump 4 receives fluid from the 

2,260, 175 
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surge tank. 96 through the conduit 97, and dis 
charges pressure fluid through the conduits 98 
and 99 into the servomotor 5. The branch COn 
duits OO and 0 run from the ends of the Servo 
motor 5 to the surge tank 96, and the exhaust 
conduit O2 runs to the surge tank from the pres 
sure relief valve 2. The pressure-responsive ton 
nage control limit switch f8 is connected by the 
conduit 103 to the port O4 in the upper end of 
the main cylinder to, and is also provided with an 
exhaust conduit 105 running to the surge tank 96. 
The electrical circuit, in addition to the main 

solenoid 3, the valve solenoid 62, the limit switch 
24 and the tonnage control limit switch 8, also 
contains a normally open automatic restarting 
switch 06 (Figure 2) operated by the platen as it 
nears the end of its return stroke and before the 
control rod 34 has been raised a sufficient amount 
to shift the pump control to its neutral delivery 
position. The restarting switch 06 is ordinarily 
actuated by the control rod 34 and may be shifted 
by its engagement with the collar 3, or any other 
suitably located stop. As shown in Figure 1, the 
restarting switch 06 is mounted upon the bracket 
OT which serves as a guide for the upper end of 
the control rod 34, but it may likewise be mounted 
in any other suitable position. The automatic re 
starting switch f O6 serves to automatically reen 
ergize the main solenoid 3 and place the pump. 
automatically upon its forward delivery stroke as 
the plunger 3 nears the end of its return stroke. 
This feature enables the press to be operated in 
so-called “full automatic' operation, wherein the 
plunger 3 and ram or platen 32 perform a re 
peated number of working and return strokes 
without halting more than momentarily at the 
end of each stroke. 

5 
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25 

30 
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when semi-automatic operation is desired so 
that the press performs a single working stroke 
followed by a single return stroke and then halts, 
the automatic restarting switch 06 is switched 
out of the circuit by the combined push-button 
and selector switch 08. An additional switch 09 
of this combined type is provided for selecting 
whether automatic operation or hand operation 
is to be employed, and is also used in its push 
button function for manually reversing the press 
at any point in its cycle. Hand Operation is em. 
ployed when the electrical control circuit of 
Figure 2 is deemergized and the press control rod 
34 is raised manually by a hand lever (not 
shown). The electrical circuit likewise contains an oil 
temperature limit switch (Figure 2) which 
is shifted from its normally closed position to a 
circuit-breaking position by a thermostat when 
the temperature of the oil, or other working fluid, 
exceeds a predetermined maximum. The opening 
of the oil temperature limit switch 0 terminates 
the automatic operation of the press. A addin 
tional forward push-button switch f is likewise 
provided as a safety feature, so that the operator 

50 

55 
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65 

70 

must use both hands in starting the press. In orde to indicate when the electrical circuit is en- 75 12, wire i56, terminal 57, blade 58 to the wire 

3 
ergized there is provided a signal light 2 in 
series with a resistance 13. 
The electrical control circuit finally contains 

a magnetic contactor f4 having an operating coil 
5 and an armature i? 6 carrying switch blades 
and 8, and an interlock switch blade 9 

forming a holding circuit for the operating coil . . 
f5 when the push-button switch f is released 

after being momentarily depressed. The valve 
solenoid 62 contains an armature 63 for operat 
ing the Solenoidal valve 23. 
The electrical control circuit (Figure 2) is en 

ergized from the main power lines f 20 and 2 f 
through the branch lines 22 and 23. One of 
the semi-automatic contacts of the combined 
push-button and selector switch 08 is connected 
to one contact of the push-button switch by 
the line 24, from the other contact of which the 
lines 25 and 26 run to the automatic restarting 
Switch 06 and interlock contact of the mag 
netic contactor 4, from the other contact of 
which the line 27 runs to the tonnage limit 
switch 8. From the latter the line 28 runs to 
the combined push-button and selector switch 
08, as does the line 29, from the automatic re 

starting switch '06. The tonnage limit switch 
8 is connected by the line 30 to the operating 

coil is of the magnetic contactor 4, from the 
other end of which the line 3 runs to the com 
bined push-button and selector switch 09. Be- . 
yond this the line 32 runs to the signal light 

2, from which the lines 33, 34 and 35 run 
to the branch power line 23 by way of the re 
sistance 3. From the branch power line 22 
the line 36 runs to the oil temperature limit 
switch fo, beyond which the line 37 runs to 
the combined push-button and selector switch 
09. The valve solenoid 62 is connected by the 
line f38 to the branch power line 23, and by 
the line 39 to the platen-operated limit switch 
24, beyond which the line 40 runs to one of the 
contacts of the contactor switch blade 8. The 
line 4 runs from the same contact to the main 
Solenoid 3, from which the line 42 runs to one 
contact of the contactor switch blade ff. 

It will be noted that on the return stroke of 
the press ran the servo-motor on the pump is 
actuated by spring pressure, holding the pump 
on full stroke. As the ram approaches the end 
of its upward travel the arm 33 on the platen 32 
contacts the collar 35 on the control rod 34. 
This in turn acting through the linkage which 
includes the air link 46 moves the servo-motor. 
control rod 40 to place the pump on neutral. 
Without air pressure in the air link 46 no move 
ment can be transmitted through the linkage 
and, therefore, the pump remains at full stroke 
tending to force the ram beyond its upper limit, 
with the corresponding damage to control link 
age. - 

In Figure 1 it will be noted that an air cylin 
der 43 is in connection with the pipe 59. In 
this cylinder is a piston 44 and a piston rod 
45. The piston is spring pressed upwardly by 
spring 46, the lower end of piston rod 45 en 
gages the roller 47 of the switch arm f48 of the 
switch 49 which controls the circuit included 
within the wires 50 and 5. 

be engaged by the motor starting switch 53. 
The other side of the terminal 52 is connected 
to a wire 54 to the terminal 55. This is a part 
of a holding circuit which consists of the wire 

The wire 50 is 
connected to a terminal 52 which is adapted to 
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I55. The switch arm 59 is solenoid operated 
by the solenoid core fell and coil 6, one side 
of which is connected to the main line wire 20 
and the other side of which is connected by the 

The energization of the finain solenoid , as 
described above, pulls' down its armature 57 and , 
rocks the rock shafts 56 and 49 (Figure 1), shift 
ing the collapsible link 2 to the left and rocking 

wire f62 to the terminal 63 engaged by the 5 the lever 42 to. - cause the servomotor control 
motor stop switch 64, the other side of which is 
connected to the terminal 65 and wire 15, 
which is in turn controlled by the switch 59. 
Returning to the switch arm 59, the lines 

20, 2 and 2 a. are connected to the motor 10 
lines f66, 67 and 68 of the motor 69 by the 
switch blades 70, 7 and 72. 

In operation the switch 49 is normally closed 
by the air pressure in the line 59. In the event 
of failure of that air pressure, the spring 46 
will move up the piston rod 45 permitting the 
switch 49 to open under the influence of a spring 
49a. The air pressure acts against the spring 
pressure or spring 46 to hold the plunger at full 
stroke position. With the plunger air operated 
as above, the limit switch 49 in series with the 
stop button f 64 for the main motor circuit will 
be held closed. On the failure of the air or loss 
of air pressure, the spring 46 will ret a the 
plunger f45 to its opposite position allowin 
closed limit switch f9 to open to press the co A. 

trol circuit to the motor S9 in the same manner, 
N as when the stop button f6 is pushed. 

Operation 
In the operation of the press control circuit 

of this invention thie pumps f' and 4 are first 
started in operation. To cause the ram 32 to 
execute a working stroke, the operator momen 
tarily depresses the switches O and . 
semi-automatic operation is desired the switch 
f08 is locked in engagement with the lower or 
semi-automatic contacts. Under these circum 
stances the contactor coil f is energized from 
the branch power line 23 by way of the lines 40 
35 and 26, the push-button switch , , the line 
24, the switch fo, the lines 28 and 30, the 
contactor winding 5, the line 3f, the switch 
09 (assuming, of course, that it is set for auto 
matic operation), the line 3, the oil temperas 45 
ture limit switch 0 and the line A38 to the 
branch power line f22. 
The normally open magnetic contactor f4 

then closes so that its switch blades if and 8 
energize the main solenoid f3. 
Switch blade 9, in closing, operates a holding 
circuit which maintains the energization of the 

... magnetic contactor winding is even when the 
forward push-button switch f is released. The 
energization of this holding circuit is maintained 55. 
from the branch power line 23, through the 
line 35, the now closed switch blade 9, the 
line 27, the tonnage control limit switch 8, the 
line 30, the contactor winding 5, the line 8, 
the switch 9, the line 37, the oil temperature 0 
limit switch 0 and the line 36 to the branch 
power line 122. The valve solenoid 62, however, 
as yet remains unenergized since the normally 
open limit switch 24 has not yet closed by rea 
son of the descent of the platen or main ram 65 
32. Meanwhile compressed air has been fur 
nished to the compressed air supply line S9 and 
flows through the needle, valve 25 and the con 
duit 58, into the left-hand end of the collapsible 
air link 2. This compressed air pushes the pis- 70 
ton head 73 to the right, shortening the distance 
between the pivot pins, 44 and 48. The sole 
noidal valve 23, however, remains in its normally 
closed position since its solenoid 62 has not yet 
been energized. 

If 35 

The interlock 50 

75 

valve rod 40 to move to the right towards the 
servomotor 5. This action shifts the shift ring 
or flow-control member of the variable delivery 
pump fl and places the latter on stroke so that 
it delivers pressure fluid by the conduit 88 to 
the upper end, of the main cylinder 0, and with 
draws fluid from the lower end thereof through 
the conduit 89. The consequent descent of the 
main plunger 3 and ran 32 causes the cam 39 
to engage the contact member 69 of the limit 
switch 24 so that the latter is closed and ener 
gizes the valve solenoid 62 since the latter is 
electrically connected through the lines. 39 and 
40 to the already energized main solenoid 3. 
The Solenoidal valve 23 then opens, permitting 
compressed air to escape through the conduits 
58 and 60 from the left-hand end of the collapsi 
ble link cylinder 46. The piston head 73 and 
the cylinder 46 then move relatively to one an 
other so as to increase the distance between the 
pivot pins 48 and 44. This permits the servo 
motor control valve rod 40 to shift toward its 
reduced delivery position, moving the shift ring 
of the pump toward its reduced delivery posi 

30 tion and consequently slowing down the speed 
of the main plunger 3 f and main ran or platen 32. . . " 

Meanwhile, the main ram 32 continues to de 
scend, and the contact member 89 of the limit 
switch 24\rides along the dwell portion B4 until 
it arrives. at the beveled portion 68, when it is 
permitted to swing back to its normally open 
position. The opening of the switch 24 deen 
ergizes the valve solenoid 62 and closes the sole 
noidal valve 23. Air from the air supply conduit 
59 then passes through the needle valve 25 and 
replenishes the air in the left-hand end of the 
cylinder 46, causing the pistons 73 and cylinder 

to move again into their contracted position 
with the pivot pins 44 and 48 at their minimum 
Separations. - 

The consequent shifting of the servomotor 
control valve rod.4 immediately shifts the pump 
shift ring or flow-control member toward an in 
creased delivery position, increasing the discharge 
of pressure fluid to the main cylinder and 
Speeding up the descent of the main ram 32. 
The latter then completes its working stroke, 
whereupon the building up of pressure in the 
main cylinder ?o by engagement of the main ram 
2 with the workpiece, causes the normally closed 

tonnage control limit switch 8 to open, break 
ing the holding circuit of the magnetic contactor 
coil is by opening the circuit between the lines 
27 and 30 (Figure 2). . . . . . 
The opening of the magnetic contactor 4 

- immediately deemergizes the main solenoid f3, 
whereupon a spring (not shown) within the 
servomotor 5 shifts the servomotor control valve 
rod 40 to its reverseti delivery position. The 
variable delivery pump then delivers pressure 
fluid through the conduit 89 to the lower end. 
of the main cylinder 0, and exhausts fluid from 
the upper end through the conduit 88. The 
main cylinder release and by-pass valve it oper 
ates to momentarily by-pass the flow of the pump 
while releasing pressure fluid from the uppe 
end of the main cylinder D at the instant of re 
versal, as described in the previously mentioned 
patent disclosing and claiming this device. At 
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the same time the surge valve is forcibly 
opened, as described in the previously mentioned 
patent disclosing and claiming it. 
The rise of the main plunger 3 and platen 

or ram 32 causes the cam 39 to close the nor 
mally open limit switch 24, but nothing hap 
pens since the main solenoid 3 is deenergized 
by the opening of the magnetic contactor f4. 

. Consequently, there is no danger of the opera 
tion of the collapsible link 2 on the return stroke 
of the main plunger 3. The main ram 32 con 
tinues to rise until its arm 33 engages the collar 
35 and lifts the control rod 34, causing the collar 
36 to engage and rock the lever 56 and shift the 
servomotor control valve rod 40 to its neutral 
position through the motion of the intermediate 
linkage. The pump then operates at zero 
delivery, but immediately goes upon stroke at 
any tendency of the main plunger 3 to descend. 
In this manner the main plunger 3 is held at 
the top of its retraction stroke. 

by Letters Patent is: 

5 

what is claimed as new and desired to be secured 
1. In a hydraulic press control system, the 

combination with reversible hydraulic motor 
means having a reciprocable ram and a Source 
of pressure fluid therefor with a flow-control 

10 

ls 

20 

At this point in full automatic operation, how 
ever, since the operator has previously moved thc 
Switch 08 to its full automatic position, the limit 
switch 06 is closed by the rise of the control rod. 
34 and reenergizes the coil 15 of the magnetic 
contactor f4 by way of the branch power line 
23, the lines f35, 26 and 25, the limit switch 
i06, the line 29, the switch fo8, the lines 28 
and 30, the coil 15, the line 13, the switch 09, 
the line 3, the oil temperature limit switch 0 
and the line 36 to the branch power line 22. 
The main Solenoid 3 is thus reenergized and 

shifts the servomotor control rod 40 to place the 
pump upon its forward delivery stroke, caus 
ing the main plunger 3 to commence another 
working stroke with but a momentary halt at the 
top of its return stroke. The repeated operation 
of the valve-operating solenoid B2 and the col 
lapsible link 2 takes place in the manner pre 
viously described upon each working stroke, but 
is prevented from taking place upon the return 
stroke by the fact that the main solenoid 3, with 
which the valve solenoid 62 is in circuit, is de 
energized. The press is halted by the operator 
when the operator depresses the switch 09 or 
automatically by the oil temperature limit switch 

0 if the oil temperature rises to an undesired 
height. 
The invention is, of course, not limited to : 

presses in which the travel of the press platen 
is reversed in response to a predetermined pres 
Sure acting thereupon, but may as well be used 
in connection with presses in which the reversal 
of the travel of the press platen is effected in re- : 
sponse to a predetermined point of travel of the 
platen. To this end, with reference to Figures 
5 and 6, the platen 32 may, at a predetermined 
point of its pressing stroke and by means of a 
cam 75, open the switch 8a, which takes the 
place of switch. 8 in the circuit of Figure 2. . 
Opening of the switch 8a breaks the holding 

circuit for Solenoid 5 (Figure 6), thereby en 
abling the spring in the pump to move the 
latter to full delivery retraction stroke position. 
Since otherwise Figures 5 and 6 fully correspond 
to Figures 1 and 2, the cycle will then continue in 
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member for reversibly controlling the distribu 
tion of pressure fluid to said hydraulic motor 
means, of means including an electrical device 
for reversibly moving said flow-control member 
between its forward delivery and its reverse de 
livery positions through its neutral delivery posi 
tion, said flow-control-member-moving means 
including an expanding and collapsing link de 
vice, electrical means for effecting the operation 
of Said link device, means responsive to the 
travel of said ram to a predetermined location 
for energizing said electrical means to effect the 
operation of said link device to shift said flow 
control member in a delivery-reducing direction, 
and means for deemergizing said electrical means 
near the end of the travel of said ram in one 
direction and for maintaining said electrical 
means deemergized during the opposite direction 
of travel of said ram. 

2. In a hydraulic press control System, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a source 
of pressure fluid therefor with a flow-control 
member for reversibly controlling the distribu 
tion of pressure fluid to said hydraulic motor 
means, of means including an electrical device 
for reversibly moving said flow-control member 
between its forward delivery and its reverse de 
livery positions through its neutral delivery posi 
tion, said flow-control-member-moving means 
including an expanding and collapsing link de 
vice, electrical means for effecting the operation 
of Said link device connected in circuit with said 
electrical device for moving said flow-controi 
member, means responsive to the travel of said 
ram to a predetermined location for energizing 
Said electrical means to effect the operation of 
Said link device to shift said flow-control mem 
ber to a delivery-reducing direction, and means 
for deemergizing said electrical device near the 
end of the ram travel in one direction whereby to 
concomitantly deenergize said electrical means, 
and for, maintaining said electrical means deen 
ergized during the opposite direction of travel of 
Said ram. 

3. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a source of 
preSSure fluid therefor with a flow-control mem. 
ber for reversibly controlling the distribution of 
pressure fluid to said hydraulic motor means, 
of means including an electrical device for re 
versibly moving said flow-control member be 
tween its forward delivery and its reverse de 
livery positions through its neutral delivery posi 
tion, Said flow-control-member-moving means 
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the manner described in connection with Figures, 
1 and 2. 

It will be understood that it is desired to Cons 
prehend within the invention such modifications 
as come within the scope of the claims and the 
invention. t Having thus fully described the invention 5 

including an expanding and collapsing link de 
vice, electrical means for effecting the operation 
of Said link device connected in circuit with said 
electircal device for moving said flow-control 
member, means responsive to the travel of said 
ram to a predetermined location for energizing 
Said electrical means to effect the operation of 
Said link device to shift said flow-control mem 
ber in a delivery-reducing direction, and means 
responsive to the attainment of a predetermined 
pressure in said motor means near the end of 
the ran travel in one direction for deemergizing 
said electrical device and concomitantly deen 
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ergizing said electrical means and for maintain 
ing said electrical means deemergized during the 
opposite direction of travel of said ram. 

4. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a source 
of pressure fluid therefor. With a flow-control 
member for reversibly controlling the distribution 
of pressure fluid to said hydraulic motor means, 
of means including an electrical device for re 
versibly moving said flow-control member be 
tween its forward delivery and its reverse de 
livery positions through its neutral delivery posi 
tion, said flow-control-member-moving means 
including an expanding and collapsing link de 
vice, means for supplying pressure fluid to said 
link device to operate the same, a solenoidal valve 
connected to control the supply of pressure fluid 
in said link device, the solenoid of said valve 
being connected in circuit with said electrical 
device, means responsive to the arrival of said 
ran at a predetermined position for energizing 
said solenoidal valve to actuate said link device, 
and means responsive to the attainment of a 
predetermined pressure in said hydraulic motor 
means for concomitantly deemergizing said elec 
trical device and said solenoidal valve. 

5. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a source 
of pressure fluid therefor with a flow-control 
member for reversibly controlling the distribu 
tion of pressure fluid to said hydraulic motor 
means, of means including an electrical de 
vice for reversibly moving said flow-control 
member between its forward delivery and its 
reverse delivery positions through its neutral 

said flow-control-member delivery position, 
moving means including an expanding and col 
lapsing link device, means for supplying pressure 
fluid to said link device to operate the same, 
means responsive to the arrival of said arm at 
a predetermined position for by-passing the sup 
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cal devices and for maintaining the same de 
energized during the retraction stroke of the 
ram 
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7. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a reversible 
variable delivery pump with a flow-control mem 
ber for reversibly varying the pump delivery from 
a forward delivery position through a neutral. 
position to a reverse delivery position, of a press 
control element connected to said flow-control 
member and engageable by said ram, a solenoid 
operatively connected to shift said flow-control 
member, an expanding and collapsing link de 
vice connected between said Solenoid and said 
flow-control member, fluid pressure-operated 
means including a solenoidal control valve for 
actuating said link device, means responsive to 
the arrival of said ram at a predetermined loca 
tion on its stroke in one direction for operating 
said solenoidal valve to actuate said link de 
vice and shift said flow-control member in a de 
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ply of pressure fluid to said link device to ac-, 
tuate the same, and means responsive to the 
attainment of a predetermined pressure in said 
motor means for altering the energization of 
said electrical device to shift said flow-control 
member into its reverse delivery position, and 
means responsive to the alteration of energiza 
tion of said electrical device for rendering said 
by-passing means inoperative. - 

6. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a reversi 
ble variable delivery pump with a flow-control 
member for reversibly varying the pump deliv 
ery from a forward delivery position through 
a neutral position to a reverse delivery position, 
of yielding means for urging said flow-control 
member in one direction, an electrical device 
for moving said flow-control member in the Op 
posite direction, an expanding and collapsing link 
device connected between said flow-control men 
ber and said electrical device, means responsive 
to the arrival of said ram at a predetermined 
location on its forward stroke for actuating said 
link device to effect the moving of said flow-con 
trol member to a reduced-delivery position, 
means for supplying pressure fluid to actuate. 
said link device, a valve for controlling said sup 
plying means, a second electrical device for operating said valve, and means adapted to be 
actuated near the end of the forward stroke of 
said ran for deemergizing both of said electri 
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livery-reducing direction, means for deemergizing 
said solenoid to shift said flow-control member 
to its reverse delivery position, and means re 
sponsive to the deenergization of said solenoid 
for deenergizing said solenoidal valve. 

8. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ran and a re 
versible variable delivery pump with a flow 
control member for reversibly varying the 
pump delivery from a forward delivery position 
through a neutral position to a reverse delivery 
position, of yielding means for urging said flow 
control member into a reverse delivery position, 
a solenoid adapted when energized to urge said 
flow-control member into a forward delivery 
position, an expanding and collapsing link de 
vice connected between said solenoid and said 
flow-control member and operable when actu 
ated to effect the shifting of said flow-control 
member to a reduced delivery position, electri 
cal means for controlling the actuation of said 
link device, means responsive to the arrival of 
said ram at a predetermined location for Oper 
ating said electrical means to actuate said link 
device, means responsive to the travel of said 
ram upon its forward stroke for deemergizing 
said solenoid to reverse the delivery of said 
pump, and means responsive to the deemergiza 
tion of said solenoid for concomitantly deemer 
gizing said electrical means. . . 

9. In a hydraulic press control system, the 
combination with reversible hydraulic motor 
means having a reciprocable ram and a reversible 
variable delivery pump with a flow-control men 
ber for reversibly varying the pump delivery from 
a forward delivery position through a neutral 
position to a reverse delivery position, of yield 
ing means for urging said flow-control member 
in one direction, an electrical device for moving 
said flow-control member in the opposite direct 
tion, an expanding and collapsing link device 
connected between said flow-control member 
and said electrical device, means responsive to 
the arrival of said ram at a predetermined lo 
cation on its forward stroke for actuating said 
link device to effect the moving of said flow-con 
trol member to a reduced-delivery position, 
means for supplying pressure fluid to actuate 
said link device, an electric motor for driving 
said pump, and means controlled by the fluid 
pressure actuating said link whereby, upon a 



2,260,175 
failure of said fluid pressure, said motor will be 
rendered inoperative. 

10. In a hydraulic press control system, the 
combination, with reversible hydraulic motor 
means having a reciprocable ram and a revers 
ible variable delivery pump with a flow-control 
member for reversibly varying the pump de 
livery from a forward delivery position through 
a neutral position to a reverse delivery position, 
of yielding means for urging said flow-control 
member in one direction, an electrical device for 
moving said flow-control member in the oppo 
site direction, an expanding and collapsing link 
device connected between said flow-control mem 
ber and said electrical device, means respon 
sive to the arrival of said ram at a predeter 
mined location on its forward stroke for actu 
atting said link device to effect the moving of said 
flow-control member to a reduced-delivery posi 
tion, means for supplying pressure fluid to ac 
tuate said link device, a valve for controlling 
said supplying means, a second electrical device 
for operating said valve, means adapted to be 
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actuated near the end of the forward stroke 
of said ram for deemergizing both of said elec 
trical devices, and for maintaining the same de 
energized during the retraction stroke of the ram, 
a motor for operating said pump, and means con 
trolled by the fluid pressure actuating said link 
to control the operation of said motor whereby, 
upon a failure of said pressure, said motor will 
be rendered inoperative. 

11. A hydraulic press comprising in combina 
tion a press ram, means for supplying pressure 
fluid to said ram for actuating the same, electric 
means for driving said fluid supply means, link 
means including a fluid pressure chamber Opera 
able to vary the delivery of said pressure fluid 
supply means, and means adapted in response to 
a predetermined pressure condition in said cham- . 
ber to prevent said driving means from further 
driving said pressure fluid supply means. 
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