
1,895,710 W. ERNST ET AL Jan. 31, 1933. 
HYDRAULIC PRESS 

2. Sheets-Sheet l 1935. Filed Nov. 24, 

CittorneyS, 

Silpentors. 
Wac/WZZZZz 
?4 

nzer Zzsz 
a>/ 

3 

    

  

  

  

  

  

  

    

  

  

  

  

  

  

    

    

  

  





15 

Patented Jan. 31, 1933 

UNITED STATES 

1,895,710 

PATENT office 
WALTER ERNST AND How ARD F. MACMILLIN, oF MoUINT GILEAD, OHIO, AssIGNORs 

TO THE HYDRAULIC PRESS MFG. CO., OF MOUNT GILEAD, OHIO 
HYDRAULIC PREss 

Application filed November 24, 1931. 

This invention relates to hydraulic presses 
and more particularly to hydraulic press op 
erating circuits. 

In order to attain high operating speeds in 
5 reciprocating presses deriving their power 
from fluid under pressure it is common to pro 
vide cylinders and cooperating rams for posi 
tively driving the press platen or other re 
ciprocatory element in both directions, and in 
many cases to provide both main pressing and 
auxiliary or booster cylinders and rams of 
relatively small diameter so that, for a given 
rate of fluid supply, the reciprocatory press 
element will be advanced rapidly toward the 
work during the initial part of a pressing 
stroke and prior to engagement with the 
work. In such presses it is desirable to em 
ploy what is usually termed a surge valve 
which controls communication between the 
main press cylinder and the circuit reservoir 
and which provides for the prefilling of the 
main cylinder when the press rams are being 
moved towards the work under the action 
of the booster rams. It is necessary that 

O 

20 

25 

surge valve open during a return stroke so 
as to permit the fluid contained in the main 
cylinder to be readily discharged directly to 
the Surge tank or reservoir. 
An object of the presentinvention is to pro 

vide a simplified press operating circuit of 
the general character referred to above, in 
cluding a surge valve and a novel device for 
operating the valve. A more specific object 
is to provide such a press circuit in which the 
pump discharge is constantly directed to the 
pushback or ram-returning chamber. Other 
objects will become apparent from a reading 
of the following description, the appended 
(???????; and the accompanying drawings, in 
W?C 
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Figure 1 is a front view of a press with 
parts shown in elevation and other parts in 
section, and a somewhat diagrammatic show 
ing of a press operating circuit; 

Figure 2 is a central vertical longitudinal 
sectional view of a control valve, the movable 
element thereof being shown in the position 
occupied during a pressing stroke; and . 

50 Figures 3 and 4 are views similar to Figure 
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means be provided for positively holding the 
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2 but showing the movable control valve ele 
ment in the positions occupied during a re 
turn stroke, and when the platen is at rest 
in its retracted position respectively. 
The invention may be embodied in various 

kinds of presses or other similar hydraulic 
machines, but for the purposes of illustration 
there is shown a press A of the downward 
pressure type having a base 1, a press head 2 
connected to the base by means of strain rods 
3, and a platen 4 guided on the strain rods for 
reciprocatory movements towards and away 
from the base. 
including a main cylinder 5 defining a main 
pressing chamber 6 and auxiliary cylinders 
7-7, the upper ends of which define booster 
define ram-returning chambers 9-9. A 
main ram 10 is connected to the platen and 
is mounted for reciprocation in the main 
pressing chamber 6 and auxiliary rams 11-11 
are mounted for reciprocation in the respec 
tive cylinders 7-7, these auxiliary rams being 
connected to the platen by means of rods or 
extensions 12-12. 
The press operating circuit includes a surge 

tank or reservoir B mounted directly on top 
of the main cylinder 5 of the press, a supple: 
mentary tank or reservoir B', a pump C, and 
hydraulic connections forming a circuit with 
the respective chambers of the press, the 
tanks, and the pump. These connections in 
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For reciprocating the platen, 
the press is provided with cylinder means 
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chambers 8-8 and the lower ends of which 
70 
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clude a surge valve D, a control valve E, and 
suitable piping. The piping includes a pump 
suction pipe 13 being connected at one of its 
ends to the intake side of the pump and at 
its other end communicating with intake or 
suction branches 14 and 15 which respective 
ly communicate with the tanks B and B. A pump discharge pipe 16 communicates at 
one of its ends with the discharge side of the 
pump and at its other end with the control 
valve E. A pipe 17 also communicates at 
one of its ends with the discharge side of the 
pump and at its other end communicates with 
the ram-returning chambers 9 of the auxil 
iary cylinders. A delivery pipe 18 communi 
cates at one of its ends with the control valve 
E and at its upper end, with the booster 
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chambers 8 of the auxiliary cylinders, and a 
branch delivery pipe 19 communicates at one 
of its ends with the control valve E. and at 
its other end with the main pressing cham 
ber 6 of the main cylinder 5. 
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The surge valve D is interposed between 
the pressing chamber 6 and the tank or 
reservoir B for the purpose of providing 
communication therebetween to effect a pre 
filling of the main pressing chamber during 
the initial part of a pressing stroke and for 
the exhausting of the pressing chamber dur 
ing a return stroke. This valve includes a 
casing or cage 21 which extends through an 
opening 22 in the upper end of the main cyl 
inder and which is formed with a top pe 
ripheral flange 23 which fits within a coun 
ter-bore 24 in the top of the cylinder. A mov 
able valve element 25 is mounted within the 
cage 21 and is provided with spaced vertical 
ly extending ribs 26 which slide within a re 
duced bore 27 in the cage. The element 25 
is formed at its lower end with an enlarged 
part 28 which slides, within an enlarged bore 
29 at the lower end of the cage, and is formed with a tapered seat-engaging surface 80 in 
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tervening between the upper reduced and the 
lower enlarged portions of the valve element. 
This tapered surface is adapted to engage a 
correspondingly tapered seat 31 formed at 
the bottom of the reduced bore 27 in the 
cage. Just below the tapered seat 31 the cage 
is formed with a plurality of ports 32 pro 
viding communication between the inside of 
the cage and the main pressing chamber. A 
biasing spring 33 is interposed between the 
valve element 25 and an end plate 34 secured 
in the bottom end of the cage, this spring 
serving normally to maintain the element in 
closed position. The surge valve as so far de 
scribed is similar to the surge valve shown, 
described, and claimed in the application of 
Walter Ernst, Serial No. 501,994, filed De 
cember 12, 1930, and does not per se consti 
tute the present invention. V- A 
A frame member 35 is mounted on top of 

the cylinder 5, being clamped down against 
the surge valve cage by means of bolts 36, 
thus serving to maintain the valve cage in 
place. This frame member is formed with 
a plurality of ports 37 which provide com 
munication between the interior of the valve 
cage and the surge tank B. The frame is pro 
vided with an upwardly extended portion 
providing a cylinder 38 formed with a bore 
39 disposed coaxially with the valve cage 21. 
Mounted in the cylinder 38 is a differen 

tial hydraulic plunger 40 comprising a head 
41 slidable within the bore 39, a small stem 
42 extending from the head downwardly 
through an opening in the frame to a point 
just above the valve element 25, and a large 
stem 43 extending upwardly from the head 
41 through a cylinder end plate or collar 44. 
In accordance with the invention, the differ 
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ential plunger has its opposite sides respec 
tively exposed to pressure in the ram-return 
ing chambers and the booster chambers, and 
in order to effect this condition a branch pipe 
45 is interposed between the pipe 17 and the 
upper end of the cylinder bore 89, and a 
branch pipe 46 is interposed between the de 
livery pipe 18 and the lower end of the bore. 
39 of the cylinder. 38, the arrangement as 
shown being such that the upper or smaller 75 
area of the head 41 is constantly exposed to 
the pressure existing in the ram-returning 
chambers while the lower and larger area 
of the head 41 is constantly exposed to the 
pressure existing in the booster chambers. 
The control valve E includes a casing 47 

formed with a central bore 48 closed at its 
ends by discs 49 and 50 respectively posi 
tioned in counter bores 51 and 51a and a 
movable piston valve element 52 mounted for 
sliding movements within the bore 48. 

53, 54, and 55, a reduced portion 56 inter 
posed between and connecting the heads 53 
and 54, a reduced portion. 57 interposed be-, 
tween and connecting the heads 54 and 55, 
a stem 58 which extends through the disc 
49 and through packing 59 held in place by 
an exteriorly threaded nut 60 and provided 
at its outer end with a hand grasp or knob 
61, and a stem 62 which extends from the 
head 55 through the disc 50 and through 
packing 63 held in place by an exteriorly 
threaded nut 64 and provided at its outer end 
with a clevis 65. An internal passage 66 
formed within the piston valve afords con 
stant communication between the portions 
of the valve chamber disposed between the 
respective ends thereof and the adjacent 
heads 53 and 55, and a branch passage 66a 
is formed in the piston valve for providing 
communication between the passage, 66 and 
the space intervening between the heads 54 
and 55. - 
The valve casing is formed with a passage 

67 which connects the extreme end portions 
of the valve chamber, or bore 48, and a short 
passage 68 formed within the valve casing 

The 
piston valve 52 comprises three spaced heads 
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provides constant communication between 
the passage 67 and an annular enlarged part 
69 of the bore 48. The valve casing is thread 
ed to receive the exhaust pipe 20 at a point 
adjacent the intersection of the passages 67 
and 68, so that these passages always com 

15. 

municate with the exhaust pipe 20 and cons. sequently with the reservoirs B and B. 
The valve casing is also formed near its 

left hand end as viewed in Figures 2, 3, and 
4 with an inlet passage 70 which communi 
cates with an annular enlarged part 71 of 125 
the bore 48, the casing being threaded at the 
outer end of the inlet passage 70 for the re 
ception of the pump discharge pipe 16. . 
Intermediate the enlarged bore parts 69 

and 71 the valve casing is formed with an 30 
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annular enlarged part 72 which communi 
cates with an outlet port 73, the casing being 
threaded at the outer end of this port for the 
reception of the delivery pipe 18. 
In operation, the valve is moved to three 

different positions to effect the desired com 
munication between the respective pipes. 

In the position shown in Figure 2, the fluid 
entering through the pump discharge pipe 

10 16 will flow first through the inlet port 70, 
then through the enlarged bore 71, then 
through that part of the bore 48 included be 
tween the heads 53 and 54, then through the 
enlarged bore 72, and then through the out 

l6 let port 73 into the delivery pipe 18. There 
will be no flow of fluid through the exhaust 
pipe 20 when the valve is in this position, 
since communication of the passages 67 and 68 
is cut off from the pipes 16 and 18 by means 
of the head 55 and the head 53 respectively. 
When the valve is in the position shown 

in Figure 3, the head 55 will cut off flow of 
fluid through the pump discharge pipe 16 
and the pipe 18 will communicate with the 
exhaust pipe 20 by means of the inlet port 
73, the enlarged bore 72, that part of the 
bore 48 included between the head 54 and the 
head 53, the enlarged bore 69, and the pas 
sage 68. 
When the valve is in the position shown 

in Figure 4, fluid entering through the pump 
discharge pipe 16 will flow through the pas 
sage 70, the enlargedbore part 71, the pas 
sages 66a and 66 within the valve element 

852, that part of the bore 48 included between 
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the head 53 and the disc 49, the passage 67, 
and through the passage 68 into the exhaust 
pipe 20 and thence to the tank B. At this time the delivery pipe 18 will communicate 

40 with the exhaust pipe 20 by means of the 
passage 73, the enlarged bore part 72, that 
part of the bore 48 included between the 
heads 53 and 54, and the passage 68. 

It is desirable that, when the valve 52 is 
45 in its Figure 2 position, communication be 

established between the pipes 18 and 19 when 
the pressure in the pipe 18 has built up to a 
predetermined extent. To this end the valve 
casing 47 is provided with an upper exten 
sion or enlargement formed with a bore 74 
traversing and intersecting the auxiliary 
port 73, there being formed at its left hand 
end an enlarged part or annular depression 
75. A plunger valve 76 is mounted for slid 
ing movements within the bore 74 and is pro 
vided with a head 77 arranged to slide within 
an enlarged bore 78 coaxial with the bore 74. 
A spring 79 is interposed between the head 
77 and a threaded plug 80 which closes the 
left hand end of the bore 78, this spring serv 
ing normally to maintain the valve 76 in 
its closed position, a flange 81 intervening 
between the bores 74 and 78 serving to limit 
the movement of the valve to the right. A 

65 plug 82 serves to close the right hand end 
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? 
of the bore 74. A port 83 provides constant 
communication between the enlarged bore 75 
and the branch delivery pipe 19 which is con 
nected to the casing at the upper end of 
the port 83. In operation, when pressure 
builds up in the pipe 18 and consequently 
in the bore 74 to a point dependent upon the 
force exerted by the spring 79, the valve 76 
will be moved to the left so as to afford com 
munication between the bore 74 and the en larged bore 75, consequently providing.com 
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munication between the pipe 18 and the 
pipe 19. 

It is desirable that, when the platen reaches 
a predetermined position during an upward 
or return stroke, the valve 52 be moved to its 
Figure 4 position. To accomplish this pur 
pose, we have provided platen-operated 
means comprising a rod 84 mounted for ver 
tical sliding movements in guides 85 and 86 
respectively carried by one of the auxiliary 
cylinders 7 and the press base 1, the rod 84 
extending through and being slidable rela 
tive to a boss 87 on the end of an arm 88 
connected to the platen. A collar 89 se 
cured to the upper end of the rod 84 is en 
gageable with the guide 85 for limiting 
downward movement of the rod, and a collar 
90 secured to the rod in adjusted position is 
adapted to be 'engaged by the boss 87 when 
the platen reaches a predetermined point 
during its upward travel for raising the rod 
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to move the valve to its Figure 4 position 
through the medium of connections inter 
posed between the rod and valve. These 
connections include a collar 91 secured to the 
rod adjacent the lower end thereof and being 
adapted when raised to engage the round 
head 92 of one arm of the bell crank lever 
93 pivoted as at 94 to a bracket 95 for rock 
ing the bell crank in a clockwise direction, 
the other arm 96 of the bell crank lever being 
connected to the clevis 65 on the valve stem 
62 by means of a pin and slot connection 97. 
Thus, when the rod 83 is raised by engage 
ment of the boss 87 with the collar 90, the 
collar 91 will engage the round head 92 of 
the bell crank lever, thereby rocking the lat 
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ter in a clockwise direction and moving the 
piston valve 52 to the left to its Figure 4 
position. 
In order that the invention may be readily 

understood, the sequence of operations of the 
Several parts during a complete operating cy 
cle will be set forth. It will be assumed that 
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the platen and rams are in their upper posi 
tions and that the piston valve 52 is in the 
position shown in Figure 4. With the valve 
in this position, the pipe 18 leading from the 
booster chambers will communicate with the 

pipe 20 and tank B' in the manner 
already described. The pipe 16 will have re 
stricted communication with the exhaust pipe 
20 by means of the inlet passage 70, the en 
larged bore 71, the pa?sages 66a and 66 in 
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the valve 52, the bore 48, and the passage 67. 
The position of the valve 52 is such that the 
head 55 thereof extends partly through the 
enlarged bore 71, thus providing a throttled 
communication between the bore 71 and the 
passage 66a, so that there will be some back 
pressure in the discharge pipe 16. This back 
pressure acting through the pipe 17 and hence 
on the lower sides of the auxiliary rams 11 
will be sufficient to maintain the movable 
press parts in their upper positions. 
To initiate a downward movement of the 

rams, the valve 52 is moved from its Figure 4 
position to its Figure 2 position. The dis 
charge from the pump will then be directed 
to the delivery pipe 18 through the medium 
of the discharge pipe 16, the inlet port 70, 
that part of the bore 48 intervening between 
the heads 53 and 54, and the outlet port 73, 
this fluid being delivered to the booster cham 
bers 8. At the same time fluid under the same 
unit pressure will be delivered through the 
pipe 17 to the ram-returning chambers 9, so 
that the same unit pressures will act on the 
upper and lower sides of the rams 11. How 
ever, since the effective pressure areas of the 
upper sides of these rams are considerably 
greater than the effective pressure areas of 
the lower sides thereof, the total pressure 
acting on the rams will be greater on the top 
sides than the bottom sides, so that the rams 
will be moved downwardly. This will posi 
tively move the platen 4 and the main ram 

40 

10 downwardly, the movement of the ram 10 
tending to create a vacuum in the main press 
ing cylinder 6 which will result in the open 
ing of the surge valve against the pressure 
of the spring 33, thus permitting prefilling 
of the pressing chamber 6 from the surge 
tank B. When the platen encounters resist 
ance to its downward travel, pressure will 
build up in the delivery pipe 18 causing the 
valve 76 to open against the pressure of the 
spring 79, thus placing the branch deliver 
pipe 19 in communication with the delivery 
pipe 18 and with the pump discharge pipe 16. 
Fluid will then be delivered from the pump 
to the booster chambers 8 and to the main 
pressing chamber 6, causing a building up of 

0 pressure in the latter with consequent clos 
ing of the surge valve. The platen will then 
be moved downwardly under the combined 

- action of the booster rams 11 and main ram 

60 
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10, it being noted that during the entire 
downward movement of the platen and rams 
the ram-returning chambers 9 have been in 
constant communication with the discharge 
side of the pump. 
When the desired pressure has been exert 

ed upon the work, the piston valve 52 will be 
moved to its Figure 3 position, in which posi 
tion of the valve communication will be af. 
forded between the delivery pipe 18 and the 
exhaust pipe. 20 in the manner heretofore de 
scribed, and at the same time flow of fluid 
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through the discharge pipe 16 is effectively 
cut off by means of the head 55 of the piston 
valve. X this time the only outlet for the 
discharge of the pump will be through the 
pipeline 17, so that the pump discharge will 
be directed to the ram-returning chambers 9, 
and the latter, together with the main ram 
10 and the platen 4, will be moved upwardly. 
During upward movement of the rams, the 
fluid contained in the booster chambers 8 

70 

75 
will be returned to the tanks by means of the 
pipe 18, the control valve E, and the exhaust 
pipe 20. Since the booster chambers are in 
communication with the exhaust at this time, 
the pressure in the delivery pipe 18 and con 
sequently in the branch pipe 46 and lower 
end of the cylinder 38 will be small, so that 
the pressure acting through the pipe 17 and 
consequently through the branch pipe 45 and 
in the upper end of the cylinder 38 will act 
upon the smaller area of the head 41 of the 
differential plunger 40, thereby moving the 
latter downwardly into engagement with the 
surge valve and opening the latter to permit 
the free discharge of fluid from the pressing 
chamber 6 into the surge tank B. 
When the platen approaches the limit of 

its upward travel, the boss 87 will engage the 
collar 90 and will lift the rod 84 in the man 
ner previously described, thereby rocking the 
bellcrank 93 and moving the piston valve 52 
from its Figure 3 position to the left. The 
rams and platen will continue to ascend un 
til the piston valve 52 has been moved to the 
left to a position wherein the head 55 will 
effect just sufficient throttling of fluid flow 
through the valve to the exhaust pipe. 20 to 
produce enough back pressure to maintain 
the rams and platen at rest in their upper 
positions. This condition will exist when the 
valve 52 has been moved to its Figure 4 posi 
tion, at which time the rams will be brought 
to rest, thus completing a single operating 

y cycle. 
In order to provide for efficient pre-filling 

and exhausting of the main pressing cham 
ber, it is desirable that the surge valve be of 
large area. For this reason it is often diffi 
cult to open the valve against the high 
presssure existing in the main pressing 
chamber at the end of a pressing stroke, 
and, in order to render the opening 
of the valve more easy and to prevent 
the occurrence of shocks which would other 
wise occur if the valve were suddenly opened 
while the fluid in the main pressing chamber 
were under very high pressure, a check valve 
98 is interposed between the branch delivery 
pipe 19 and the delivery pipe 18, the valve bê 
ing arranged so as to permit flow of fluid 
from the pipe 19 to the pipe 18 but not in the 
reverse direction. When the pressing stroke 
has been completed and the piston valve 52 is 
moved to its Figure 3 position so as to piace 
the delivery pipe 18 in communication with 
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the exhaust pipe 20, the pressure in the pipe 
18 will drop below that in the pipe 19, and 
there will be a limited flow of fluid from the 
pipe 19 to the pipe 18 thereby relieving the 

-6 pressure in the main pressing chamber 6 so 
that the surge valve may be opened easily and 
without the occurrence of shocks due to the 
expansion of the compressed fluid. 

Although the invention has been illus 
trated herein as being embodied in a press 
constructed for the performance of pressing 
operations, it is to be understood that the 
invention may be used in connection with hy 
draulic machines having reciprocatory rams 
provided with punches, shears, dies, or other 
similar tools instead of with a platen of the 
kind illustrated, and that various other modi 
fications and changes may be made in the con 
struction and arrangement of the parts with 
out departing from the spirit of the inven 
tion as defined in the appended claims. 
We claim: 
1. The combination with a press having 

cylinder means including a main pressing 
chamber, a booster chamber, a ram-returning 
chamber, and cooperating ram means in said 
chambers; of a reservoir; a pump; means 
forming a hydraulic circuit with said cham 
bers, said reservoir, and said pump compris 
ing a pipe affording constant communication 
between said pump and said ram-returning 
chamber, a delivery pipe adapted to afford 

O 

5 

20 

25 

30 

communication between said pump and said 
booster chamber, a branch pipe adapted to af 
ford communication between said booster 
chamber and said main pressing chamber, 

35 

valve means for controlling flow of fluid 
through said delivery pipe and said branch 
pipe and a surge valve independent of said 
control valve means interposed between said 
main pressing chamber and said reservoir 
and including a movable element and biasing 
means associated with said element for yield 
ably urging the latter to closed position, said 
element being movable to open position 
against the urge of said biasing means dur 
ing the first part of a pressing stroke by suc 
tion in said main pressing chamber; and a 

40 
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differential plunger associated with said 
50 surge valve element for operating the latter 

and having its opposite sides exposed to 
pressure in said ram returning and booster 
chambers respectively. 

2. The combination with a press having 
cylinder means including a main pressing 
chamber, a booster chamber, a ram-returning 
chamber and cooperating ram means in said 
chambers; of a reservoir; a pump; means 
forming a hydraulic circuit with said 
chambers, said reservoir, and said pump 
comprising a pipe affording constant com 
munication between said pump and said 
ram-returning chamber, a delivery pipe 
adapted to afford communication between 

65 saidpump and said booster chamber, a branch 
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pipe adapted to afford communication be 
tween said booster chamber and said 
main pressing chamber, valve means for con 
trolling flow of fluid through said booster 
pipe and said branch pipe, a check valve in 
terposed between said branch pipe and said 
booster pipe and being arranged to permit 
flow from the former to the latter but not in 
the reverse direction, and a surge valve in 
dependent of said control valve means inter 

70 

s 
posed between said main pressing chamber . 
and said reservoir and including a movable 
element and biasing means associated with 
said element for yieldably urging the latter 
to closed position, said element being mov 
able to open position against the urge of said 
biasing means during the first part of a press 
ing stroke by suction in said main pressing 
chamber; and a differential plunger as 
sociated with said surge valve element 
for operating the latter and having its 
opposite sides exposed to pressure in said ram 
returning and booster chambers respectively. 

3. The combination with a press having 
cylinder means including a main pressing 
chamber, a booster chamber, a ram-returnin 
chamber and cooperating ram meansin sai 
chambers; of a reservoir; a pump; means 
forming a hydraulic circuit with said cham 
bers, said reservoir, and said pump compris 
ing a pipe affording constant communication 
between said pump and said ram-returning 
chamber, a delivery pipe adapted to afford 
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'communication between said pump and said 
booster chamber, a branch pipe adapted to 100 
afford communication between said booster 
chamber and said main pressing chamber, 
valve means for controlling flow of fluid 
through said booster pipe and said branch 
pipe, a surge valve independent of said con 105 
trol valve means interposed between said 
main pressing chamber and said reservoir 
and including a movable element and biasing 
means associated with said element for yield 
ably urging the latter to closed position, said 110 
element being movable to open position 
against the urge of said biasing means dur 
ing the first part of a pressing stroke by suc 
tion in said main pressing chamber, and 
means for relieving the pressure in the main 115 
cylinder prior to the opening of said surge 
valve; and a differential plunger associated 
with said surge valve element for operating 
the latter and having its opposite sides ex 
posed to pressure in said ram returning and 120 
booster chambers respectively. . 

4. The combination with a press having 
cylinder means including a main pressing 
chamber, a booster chamber, a ram-returning 
chamber, and cooperating ram means mount- 125 
ed in said chambers; of a reservoir; a pump; 
a pipe affording constant communication be 
tween the pump and ram-returning chamber; 
a discharge pipe connected to the pump; a 
delivery pipe connected to said booster cham- 130 
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ber; a branch delivery pipe adapted to afford 
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communication between said delivery pipe 
and said main pressing chamber; a pressure 
operated valve for controlling said commu 
nication; an exhaust pipe communicating 
with said reservoir; a control valve inter 
posed between said discharge pipe, said de 
livery pipe, and said exhaust pipe and being 
movable to three positions first to afford com 
munication between said discharge pipe and 
said delivery pipe, then to cut of flow of 
fluid through said discharge pipe, and then 
to afford communication between said dis 
charge pipe and said exhaust pipe; a surge 
valveindependent of said control valve means 
interposed between said main pressing cham 

20 

to open position against the urge of said 

ber and said reservoirandincluding amovable 
element and biasing means associated with 
said element for yieldably urging the latter 
to closed position, said element being movable 
biasing means during the first part of a press 
ing stroke by suction in said main pressing 
chamber; and a differential plunger associat 
ed with said surge valve element for operat 
ing the latter and having its opposite sides 
exposed to pressure in said ram returning 

, and booster chambers respectively. 
? - 30 
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pipe, then to cut of flow of fluid through said 

55 

5. The combination with a press having 
cylinder means including a main pressing 
chamber, a booster chamber, a ram-returning 
chamber, and cooperating ram means mount 
edin said chambers; of a reservoir; a pump; 
a pipe affording constant communication be 
tween the pump and ram-returning chamber; 
a discharge pipe connected to the pump; a 
delivery pipe connected to said booster cham 
ber; a branch delivery pipe adapted to af 
ford communication between said delivery 
pipe and said main pressing chamber; a pres 
sure operated valve for controlling said com 
munication; an exhaust pipe communicating 
with said reservoir; a control valve inter 
posed between said discharge pipe, said de 
livery pipe, and said exhaust pipe and in cluding a casing provided with ports and a 
valve element movable to open and close said 
ports, said element being movable to three 
positions first to afford communication be tween said discharge pipe and said delivery 
discharge pipe, and then to provide for a 
throttled flow from said discharge pipe to 
said exhaust pipe; ram operated means for 
moving said element from its second to its 
third position at the end of a return stroke 
whereby said pump will operate against suf 

. 60 
ficient back pressure to sustain the weight of 
said rammeans; a surge valve interposed be 
tween said main pressing chamber and said reservoir; and a differential hydraulic plung 
er associated, with said Surge valve for op erating the latter and having its opposite sides respectively exposed to pressure in said 
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ram-returning chamber and in said booster 
chamber. 

In testimony, whereof, we have hereunto 
subscribed ournames. 

WALTER ERNST. 
HOWARD F. MACMILLIN. 
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