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PRESS REVERSING LINKAGE SYSTEM 

Eoward F. MacMillin, Mouzai, Gilead, and George 
A. Wadie, South Woodbury, Ohio, assignors to 
E-P-M Development Corporation, Wilmington, 
Bei, a corporation of Delaware 

Application November 6, 1944, Seria No. 562,218 
(CI, 103-38) 1. 4. Cains. 

Our invention relates to hydraulic presses and 
controls therefor and particulary hydraulic 
preSSes utilized for the forging of metals. 

It is the object of Our invention to provide a 
System, without control of the operator, of auto 
matically withdrawing the pressing platen from 
the hot, Work piece to prevent the latter from her. 
ing cooled by the conduction of heat through the 
platen. 

It is an object of our invention to provide means 
of accomplishing the foregoing object, such that 
the withdrawal of the platen does not, depend 
upon the judgment Of ths operator. 

It is a further object of our invention to pro 
Wide a hydraulically actuated fulcrun for an ac 
tulating, linkage which reverses a pump connected 
in a closed circuit with a press platen. 

It is an object to provide a, Supplementary hy 
draulic circuit for supplying fluid power to a hy 
drallically actuated nowable flexia in ordei to 
bring about reVersal of the platen upon the ac 
complishment of a predetermined pressure in the 
main hydraulic System. 

Referring to the dra Wings: 
Figure 1 is a diagrammatic view, partially in 

Section, ShoWing the aSSociation of the platen, 
pressing cylinder, gain hydraulic circuit and Sip 
plementary hydraulic circuit for the actuation of 
the floating fulcrum; 

Figure 2 is a detailed view showing the fillcrum 
control and pump control nechanisin in a for 
Ward position; 

Figure 3 is a similar view showing the pump 
moved to a reverse position due to the action of 
the floating fulcrum; 

Figure 4 is a view showing the parts in a neu 
tral position with the foating fulcrum in its Fig 
ure 3 position; 

Figure 5 is a modification showing the location 
of the actuating piston and cylinder upon the 
cylinder housing and connected to a slide which 
Supports the bell crank linkage connectsd to the 
pump reversal mechanism: 

Figure 6 is a diagranatic view of the eec 
trical circuit, in Wolved in this in Westion. 

Referring to the drawings in detail is a res: 
bed upon which is mounted a work piece to be 
forged. The work piece is engaged by the platern 
2 which is mounted upon One end of the pistol rod 
3, the upper end of which, in a pistor , engages 
the interior Walls of the aain cylinder . Witi: 
which it reciprocates. Mounted upon the 8a, 
of the cylinder 5 is a Surge tank S. Within the 
tank and also mounted upon the head Cf th& 
cylinder 5 is the surge valve connected by a pipe 
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8 to the pipe 9 which contains a check waive . 
The lower end of the pipe 9 communicates with 
the Space between the inner waii of the cyl 
inder 5 and the outer waii of the piston rod 3. 
The lower end of this cylinder 5 is sealed by the 
packing 2 and gland 3. 

Closed circatii System for main actuation 
The pump , a, reversible pump, is provided 

with a servomotor control 5 that serves threugh 
the piston rod 6 to reverse the pump so that the: 
fiOW to the opposite ends of the cylinder 5: Wi: 
be reversed in order to reciprocate the platten 2. 
The pipe A is connected to one side of the pimp 
and to the side of the cylinder 5. In this pipe 
A is a branch pipe lid containing an adjustable 
preSSure Switch 3 which is adapted to be closed 
upon the acconglishinent of a predeterninad 
pressure in the ine . The wires 9 and 2 rep 
resert the Opposite Sides of the electrical circuit; 
which may be thus opened and closed according. 
to the pressure conditions in the closed circuit, 
from the main punp 34. 
The other Side is connected by the line 2 to: 

the lower end of the cylinder 5 below the piston f. 
it will, therefore, be apparent, that the direction 
of fluid as Supplied by the pump is will determine 
the reciprocation and direction of overnet of 
the piaten 3. The servomoto 5 is supplied with 
pireSSure fluid through the pipes. 2 and 3 in 
the uSula manner. The shifting piston rod is 
yieldingly operated by a Spring 243 which pills. 
it towards the right hand. This spring is at 
tached to an abutment 25 on the press. 

Linkage control 
The normal linkage control for operating the 

press consists of a lever 23 pivoted at 27 upon 
the rod 28 and connected at its other end at, 29. 
to a pitman. 3 which in turn is pivoted at 3 to 
One art 32 of a, beil crank, the other an of Which 
is 33. This bell crank is pivoted at 35 upon a 
bracket 35 formed on the press cylinder 3. The 
free end of the bell crak and 33 as at 3S is 
adapted to engage a coilar 3. that, is noullied 
upon a Shift rod 33 the upper end of which is 
guided in the bracket 39 on the cylinder 5 and the 
OWer end of which paSSes through an ear 5 on 
the platen 2. The upper end of the shift, red 33. 
is provided With a restraining collar 4. Theme-- 
dian portion of the shift rod 33 is provided. With a 
shift collar 52. This collar 32 engages the bracket, 
A. On the platen 2 So that, as the plater rises 
it. Will lift the rod 38. This results in the coa: 
3 engaging the bell crank arm. 33. On its head 
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36 moving it upwardly. This in turn moves the 
bell crank arm 32 to the right hand which pulls 
with it the pitman link 30 to the right hand and 
moves the lower end of the lever 26 to the right 
hand and pushes the upper end to the left. 
The lower end of the shift rod 38 is provided 

with a collar 43 which engages with the bell crank 
arm 44 on the lever 45 which constitutes the other 
arm of the bell crank which is pivoted at 46 on 
the arm 47. This bell crank System is provided 
with a cam nose 48 for engaging with a Switch 
member 49 for opening and closing a SWitch to 
which are connected the wires 50 and 5. 

Actuating system for the movable fulcrum. 
When the pressure in the lines 7 and fla ac 

cumulates to a point where the switch 8 closes, 
it energizes a solenoid 52 which is connected by 
the wires 9 and 20 to the switch 8. This causes 
the core 53 of the solenoid to move to the left 
hand to shift the valve member 54 against the 
spring 55 in the cylinder 56. Pressure is supplied 
to that cylinder by the auxiliary pump 5 from 
the sump tank 58 through the pipe 59 to the 
cylinder. The pipes 60 and 6? are adapted to 
drain back the fluid from the cylinder 56 to the 
sump tank 58. When this shift takes place the 
pressure is applied through the pipe 62 to the 
left hand of the piston 63 which is connected to 
the piston rod 28. This piston operates Within 
the cylinder 64 mounted at 65 on the main pump. 
The right hand movement of the piston 63 moves 
the floating fulcrum 2 to the right hand (see 
Figures 3 and 4). Upon the deemergization of 
the solenoid 52 the Spring 55 shifts the Waive 5 
to the right hand as shown in Figure 1 and the 
pressure through the pipe 66 will shift the pis 
ton 63 back to the position shown in Figure i. 
Turning to Figure 6, 6 and 68 indicate the 

main power lines. 
nected the following: the lines 9 and 28 includ 
ing the switch 8 and the solenoid 52. There is 
also connected across these wires 6-68 the wires 
50-5 which contain the Switch 49, the holding 
relay 52a and the holding contacts 52b and 52c, 
one end of the relay 52a and the solenoid 52 be 
ing interconnected at 52d. 

Referring to the modification in Figure 5 the 
cylinder G4 is mounted in a vertical position on 
the side wall of the cylinder 5. Its piston rod 
28 is connected at 280 to a slide block 23b that 
operates on a slide 28c on the side walls of the 
cylinder 5. By thus providing a floating full 
crum for the bell crank 32-33 the same result 
is secured as providing a floating fulcrum for 
the lever 26. In this modification the lever 26 
is provided with a fixed fulcrum through the link 
26a, which is mounted at 26b upon the end of the 
servomotor cylinder 5. 

Method of Operation 
The operator starts the press platen 2 down 

wardly by pulling the lever 45 to the left hand as 
it is viewed in Figure 1. In doing so the switch 
49 is permitted to close. He has also shifted the 
shift rod 38 upwardly so as to bring the parts 
in substantially the position shown in Figure 2. 
The press then continues downwardly So long 
as the lever 45 remains shifted until the pressure 
accumulates in the tonnage control switch. 8 
sufficiently to energize the solenoid 52 through 
closing the circuit and thereafter the valve 54 
is shifted to the left hand and the piston 63 
moves to the right as in Figure 3. Spring 24 of 
the pump causes the piston rod 6 to move to 

Across these lines are con- . 
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4. 
the right hand along with the movement of the 
piston rod 28 with the piston 63 to the right hand, 
all as shown in Figure 3. This brings about a 
reversal of direction of the platen which then 
moves upwardly. As the result of its upward 
movement the shift rod 38 through its collar 3 
engages the arm 33 of the bell crank pivoted at 
36 moving it upwardly still further as shown in 
Figure 4, thereby bringing the press to neutral 
position because, by such action, the piston rod 
A 6 has been moved to the left hand against the 
servomotor spring in the main pump 4. The 
press is now at rest. It is necessary for the op 
erator to move the lever 45 to its vertical posi 
tion in order to open the switch 49 and deener 
gize the electrical system thereby permitting the 
piston 83 to move back to its original position at 
the extreme left hand. The System is now in 
position for another stroke. 

It will be apparent that this invention is not 
limited in use to a closed circuit but may be em 
ployed in an open circuit as well by fitting the 
controls to a waive means operable to control the 
flow of fluid to both sides of a ram. 

It will be understood that we desire to com 
prehend within our invention such modifications 
as come within the Scope of the claims and the 
invention. 

Having thus fully described our invention what 
we clainn as new and desire to Secure by Letters 
Patent is: 

1. In combination in a pump control, a cylin 
der, piston and piston rod, reversing linkage 
pivotally fulcrumed upon the end of said piston 

3, rod for varying the delivery of Said pump, a re 
versing valve, a pump and Sump connected there 
to, said valve being connected to opposite ends 
of said cylinder, a Solenoid operably connected 
to said reversing valve and hydraulic means for 
controlling the opening and closing of the elec 
trical circuit to energize Said Solenoid whereby 
When it is energized or deenergized said pivotal 
support of the linkage will be shifted and the 
delivery of said pump varied independently of 

f5 the position of the rest of said linkage. 
2. In combination in a pump control, a cylin 

der, piston and piston rod, reversing linkage piv 
otally fulcrumed upon the end of said piston rod 
for varying the delivery of said pump, a revers 
ing valve, a pump and sump connected thereto, 
said valve being connected to opposite ends of 
said cylinder, a solenoid operably connected to 
said reversing valve, hydraulic means for Con 
trolling the opening and closing of the electrical 
circuit to energize said solenoid whereby when 
it is energized or deenergized Said pivotal Sup 
port of the linkage will be shifted to vary the 
delivery of said pump, and mechanically oper 
ated hand means adapted to mechanically shift 
said linkage to vary the delivery of Said pump 
and deemergize said electrical circuit. 

3. In combination, a reversible pump, a Ser 
vomotor movable into a first position to place 
said pump on forward stroke or into a Second 
position to place said pump on reverse stroke 
or into a third position to place said pump in 
neutral, manual means movable into three posi 
tions for positioning Said servomotor in its re 
spective three positions, fluid operable means for 
positioning said servomotor in its second posi 
tion entirely independently of the position of 
said manual means, and means responsive to the 
positioning of said manual means in its third 
position for making said fluid operable means 
ineffective, 
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4. In combination, a reversible pump, a ser 
vomotor connected with said pump for reversing REFERENCES CTED 
its delivery, manual means for actuating said The following references are of record in the 
servomotor and including a lever movable in both file of this patent: 
directions from a neutral position, electrically 5 operated means responsive to a predetermined UNITED STATES PATENTS 
preSSure developed by said pump for actuating Number Name Date 
Said servomotor independently of the position of 1,692,771 Ferris ------------- Nov. 20, 1928 
Said manual means, and means operated by said 1,711,378 Ernst ------------- Apr. 30, 1929 
lever when the same is in or passes through said 0 2,184,665 Ernst ------------- Dec. 26, 1939 
neutral position for making said electrical means 2,246,379 Muir ------------- June 17, 1941 
ineffective. 2,273,721 Muller ------------- Feb. 17, 1942 

HOWARD F. MACMILN. 
GEORGE A, WALDE. 


