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UNITED STATES PATENT OFFICE 
2,314,082 

BYDRAULC PRESS 
toward Field, Jr., Los Angeles, Calif., assignor 
to North American Aviation Inc., Inglewood, 
Calif., a corporation of Delaware 

Application December 22, 1939, Serial No. 310,546 
(CI, 60-52) 5 Claims. 

This invention relates to hydraulic presses, 
and particularly to presses for the forming of 
relatively thin sheet metal parts, such as are 
employed, for example, in the fabrication of 
aeroplanes. V- 

It is now a common practice in pressing thin 
sheet metal parts to employ a male die on the 
bed of the press and a rubber matrix in the 
platen which presses the sheet metal about the 
male die, thereby avoiding the necessity of a 
rigid female die. Such a System requires ex 
tremely high pressures exceeding those common 
ly utilized with mating male and female dies. 
Furthermore, a great amount of energy is stored 
in the compressed rubber, which energy is ca 
pable of throwing the platen up with dangerous 
force and speed, if the closing force on the press 
is suddenly removed. 
The present invention relates particularly to 

a hydraulic System for large presses of the type 
described, and has as a broad object to provide 
automatic safety features that prevent the 
enormous forces involved from getting Out of 
control and causing injury either to the press 
itself or to the person operating it. 
Another object is to provide a control that 

is simple to operate and at the same time auto 
matically insures Smooth movement of the press. 

The foregoing objects, together with other 
more specific objects and features of the inven 
tion will become apparent from the detailed de 
scription to follow of a particular embodiment 
of the invention. 
In the drawings: 
Figure 1 is a schematic view of the hydraulic 

system of a press in accordance with the inven 
tion; the view showing the ram in the upper 
position and the control valve in the neutral or holding position. 

Figure 2 is a schematic view of the ram con 
trol valve and cracking valve corresponding to 
the showing of these parts in Figure 1, but show 
ing the valves in position for downward move 
ment of the press. 

Figure 3 is a schematic view, similar to Figure 
2, but showing the valves in position for mov 
ing the press upwardly at the beginning of the 
upward movement. 

Figure 4 is a schematic view of the cracking 
valve showing the condition of the valve during : 
upward movement of the press through the 
upper portion of its stroke. 

Figure 5 is a front elevation of the main con 
trol valve mechanism, of which the present in 
vention forms a part. m 
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Figure 6 is a vertical sectional view through 
the main control valve for the ran. 

Figure 7 is an end elevation of a cracking 
valve for the ram. . , · 

Figure 8 is a vertical section through the 
cracking valve taken substantially. on the line 
8-8 of Figure 7. 
Figure 9 is a longitudinal section through a 

Safety control. Valve for the ram. 
Hydraulic System for the ran 

Referring to Fig. 1, there is shown a hydraulic 
system for actuating the head (not shown) of 
a press, which head is attached to a piston rod 
7 of a ram piston 09 positioned in the ram 
cylinder 3 of the press. Although the details 
of the press platen are not shown, it is to be 
understood that the hydraulic System herein to 
be described is of particular usefulness in con 
nection with the type of press employing a com 
pressible rubber platen for forming sheet metal 
around the male dies. The hydraulic System 
comprises, in addition to the cylinder 3 previous 
ly mentioned, a main control valve 80, a crack 
ing valve 8f which is automatic in its operation, 
a safety stop valve 82 which is likewise auto 
matic in its operation, a pump 83, a reservoir 
84, a cooling device 85 and piping interconnect 
ing these various elements in proper relation. 
Thus fluid is delivered from the reservoir 84 
through a pipe 86 to the pump 83 and thence 
through a pipe 8 to the main control valve 80, 
from which it may flow to the cracking valve 
either through a pipe 88 or a pipe 89, depending 
upon the position of the valve 80. Fluid can 
flow between the cracking valve 8 and the 
upper end of the cylinder 3 through a pipe 90 
and between the main valve 80, the cracking 
valve 8 and the lower end of the cylinder 3 
through the pipe 89. Fluid flow between the 
pipe 89 and the lower end of the cylinder 3 can 
only occur through the safety valve.82. 
The valve 82 will open in response to pressure 

in either line 89 or 90 but is always closed when 
no pressure exists in either of these lines. Thus 
the valve comprises a cylinder 9 in which a 
piston 92 is reciprocable between a left position, 
as shown in Fig. 1, in which it covers a port 93 
leading to the lower end of the ram cylinder 3 
and a right position in Which it is displaced to 
the right of the port 93 permitting communica 
tion of this port through the cylinder 9 with the 
pipe 89. The valve piston 92 is normally urged 
into the left position shown in Fig. 1 by a spring 
94. At its left end the cylinder 9 communicates 

  







4. 
tending from Said Second end of Said cylinder, 
control means for selectively connecting the out 
put of said pump to either One of Said conduits 
and connecting the other conduit to a Source of 
fluid for the intake of said pump, means for 
throttling discharge of fluid from said one end 
of said cylinder through said first conduit, and 
means jointly responsive to decrease in pressure 
in said One end of Said cylinder and to the fiOW 
of fluid from Said pump through Said Second con 
duit for providing a by-pass passage through 
Said first conduit past Said throttling means. 

3. In combination with a hydraulic press hav 
ing a ram cylinder and a piston therein movable 
from a first end of said cylinder to a second end 
thereof to close Said press, a pump, fluid con 
nections from said pump to said cylinder includ 
ing a first conduit extending from said first end 
of said cylinder, and a second conduit extend 
ing from Said second end of said cylinder, con 
trol means for selectively connecting the out 
put of said pump to either one of said conduits 
and connecting the other conduit to a source of 
fluid for the intake of Said pump, means respon 
sive to pressure in said one end of said cylinder 
in excess of a predetermined value for throttling 
the discharge of fluid from said cylinder through 
said first conduit, and means jointly responsive 
to decrease in pressure in said one end of said 
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cylinder, and to the flow of fluid from said pump 
through said second conduit for providing a by 
paSS paSSage through Said first conduit past Said 
throttling means. 

4. The combination as described in claim 1, 
Said last mentioned means comprising a check 
valve permitting free flow of fluid through said 
first conduit to said first end of said cylinder and 
permitting restricted flow therefrom. 

5. In combination with a hydraulic press hav 
ing a ram cylinder and a piston therein movable 
from a first end of Said cylinder to a second end 
thereof to close said press, a pump, fluid connec 
tions from said pump to said cylinder including a 
first conduit extending from said first end of said 
cylinder, and a second conduit extending from 
Said Second end of said cylinder, control means 
for Selectively connecting the output of said pump 
to either one of said conduits and the other con 
duit to a Source of fluid for the intake of Said 
pump, means responsive to pressure in Said one 
end of said cylinder in excess of a predetermined 
Value for short-circuiting fluid flow from Said 
pump through said Second conduit to said first 
Conduit, said means including a check-valve for 
preventing short-circuiting flow of fuid in the 
revel'Se direction through Said first conduit to 
Said Second conduit. 

HOWARD FIELD, JR. 


