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suRGE VALVE FOR HYDRAULIC PRESSEs oR THE LIKE 
Application filed December 12, 1930. Serial No. 501,994. 

This invention relates to improvements in 
valves for hydraulic presses or the 

Ke, 

In certain kinds of hydraulic machiner 
which include power cylinders into whic 
fluid under pressure is introduced for caus 
ing a ram to move a platen, die, punch, or 
the like towards a table supporting material 
to be worked upon, it is usual to so arrange 
the press operating circuit that the initial 
part of a pressing or working stroke is per 
formed by the gravitational descent of the 
ram and platen, or to provide auxiliary or 
booster cylinders for advancing the main ram 
toward the work during the initial part of 
the working stroke. Such booster cylinders 
are of lesse diameter than the main work 
cylinder and the fluid delivered under pres 
sure from the pump therefore acts to move 
the booster ram and the main ram down 
wardly more rapidly than would be the case 
if the fluid were directed to the larger main 
cylinder during the entire working stroke. 
IDuring initial part of the working stroke, 
when the fluid from the pump is being de 
livered to the booster cylinders, or, in presses 
in which no booste cylinders are provided, 
when the ram and platen are descending 
gravitationally, it is necessary that the main 
cylinder be placed in communication with a 
surge tank in order that the main cylinder 
may be “prefilled' by a gravity flow of fluid 
from the tank, so that during the latter part 
of the work stroke when the pump discharge 
is directed to the main cylinder, the latter 
will be full of fluid. Various kinds of surge 
valves for controlling the communication be 
tween the surge tank and the main cylinders 
of presses of this kind have been heretofore 
used and within limits have functioned satis 
factorily. One difficulty or defect in valves 
of this kind previously employed is that they 
have been so constructed and so arranged 
relative to the other parts of the press-operat 
ing circuit as to result in there being a con 
siderable resistance to the gravity prefilling 
action, this resistance being due to pipe con 
nections interposed between the surge tank 
and the valve and between the valve and the 
cylinder, to bends in such pipe connections, 

and to inefficient arrangement of the parts 
and passages of the valves. 
An object of the present invention is to 

provide a surge valve so constructed and 
adapted to be so arranged with relation to a 55 
surge tank and the main cylinder of a hy 
draulic press or the like as to efficiently 
provide for, and control communication be 
tween the tank and cylinder and affording a 
minimum of resistance to the free flow of 60 
fluid therebetween. Other objects will be 
come apparent from a reading of the follow 
ing description of a practical embodiment of 
the invention, the appended claims, and the 
accompanying drawings in which: 

Figure 1 is a diagrammatic view of a 
press-operating circuit including a surge 
valve embodying the invention; 

Figure 2 is a view in front elevation of a 
hydraulic press forming part of the circuit; 70 

Figure 3 is a central vertical sectional view 
of a surge valve embodying the invention; 

Figure 4 is a horizontal sectional view 
taken on the line 4-4 of Figure 3, and Figure 5 is a horizontal sectional view 75 
taken on the line 5-5 of Figure 3. 
The Surge valve illustrated herein as em 

bodying the present invention may be used 
in connection with various kinds of presses 
and press-operating circuits, and for pur- 80 
poses of illustration is shown as forming a 
part of a hydraulic circuit including a hy. 
draulic press A of the downward pressure 
type adapted to be operated by means of a 
reversible flow circuit including a radial re- 85 
versible pump B of a well-known kind and a 
surge tank C mounted on top of the press. 
The press A includes a base 1, a press head 

2 connected to the base by strain rods 3 and 
a platen 4 mounted for reciprocatory move- 90 
ments on the strain rods. A main ram 5 is 
connected to the platen and extends into a 
main cylinder 6 while booster rams 7 also 
connected to the platen extend into booster 
cylinders 8. Push back rams 9, also con- 95 
nected to the platen, extend downwardly into 
E. back cylinders 10. The surge valve em 
odying the present invention and generally 

designated D is mounted in the top of the 
main cylinder 6 and is adapted to afford com- 100 
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munication between the latter and the surge 
tank C in a manner to be described. The 
pump B is provided with a suitable flow con 
trol device indicated at 11. This device 
forms no part of the present invention, and 
since several kinds of devices for controllin 
the direction and volume of flow through ra 
dial pumps of the kind illustrated are well 
known in the art, the details of the device 11 
are not shown or described. 
In order that the detailed description of 

the press operating circuit and associated 
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valve mechanism, which is to follow, may be 
more readily understood it may here be stated 
in general that when a pressing or working 
stroke is to be performed fluid is first introl 
duced into the booster cylinders 8, this fluid 
then acting upon the booster rams to move 
the platen downwardly, which will also effect 
a downward movement of the main ram 5 and the consequent vacating of the main cyl 
inder by the ram. 5. As will be later de scribed, during this period of operation the 
surge valve D opens to permit a gravity pre 
fill of the main cylinder from the surge tank. 
When the platen encounters the work, fluid 
under pressure delivered by the pump is di 
rected to the main cylinder as well as to the 
booster cylinders. This fluid entering the 
main cylinder under high pressure is active 
to close the surge valve, that is, to close com: 
munication between the main cylinder and 
the surge tank after which the pressing oper 
ation will be performed by high pressure 
fluid in the main and booster cylinders. 
When this operation has been completed 
fluid under pump pressure is directed to the 
push back cylinders 10, thus moving the 
platen and associated parts upwardly. Dur 
ing such movement fluid is exhausted from 
the main cylinder to the tank by means of 
the surge valve, and from the booster cylin 
ders to the tank and pump. 

For conducting fluid under pressure to the 
several cylinders of the press to effect the 
above-described sequence of platen move 
ments, hydraulic connections and suitable 
valve mechanism are connected between the 
pump, the tank and the press cylinders. In 
the circuit illustrated these connections in 
clude a pipeline 12 which connects one side 
of the pump to a chamber 13 of a valve casing 
14 of a valve mechanism generally designated 
E, and a pipeline 15 which connects the other 
side of the pump to a valve chamber 16 also 
formed in the casing 14. A pipe 17 affords 
communication between the surge tank and 
a chamber 17 in the valve casing 14, the 
chamber 17 being disposed between the 
chambers 13 and 16 and being separated 
therefrom by partitions 18 and 19 respec 
tively. A valve stem 20 extends through 
openings 20 and 21 in the partitions 18 and 
19 and is provided at its ends with heads 
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22 and 23 which are adapted to close the open 
ings 20" and 21 respectively. 
The casing 14 is formed with a depending 

casing portion 24 which includes a chamber 
25 which is adapted to communicate with the 

g chamber.18 by means of a passage 26. This 
communication is controlled by a valve head 
27 formed on a valve stem 28which extends 
through and is mounted for sliding move. 
ents in the valve depending casingbortion. 

The lower end of the stem 28 extends into a 
recess, 29 in a separate casing 30 having 
threaded connection with the depending po tion 24. A spring 31 is interposed between 
a head 32 on the lower end of the stem 28 
and a head 33 on the inner end of an adjusting 
Screw 84 which extends through and has 
threaded connection with a cap 35 screwed 
Qnto the lower end of the depending casing 24. 
A pipe 26 affords constant communication be. 
tween the surge tank and the valve chamber 
25. A branch pipe 37 leads from the pipe line 12 to the booster cylinders; and a branch 
pipe 88 leads directly from the pipe line 15 
to the push back cylinders. 
The press and press-operating circuit de 

scribed above are in general shown, described 
and claimed in my prior U. S. Patent 
1,62,561 issued June 5, 1928; and it is to be 
understood that the description of this cir. 
cuit has been included in the present dis 
closure only in order that the operation of 
the surge valve forming the subject matter 
of the present invention and its arrangement 
relative to other parts of the press and circuit 
may be readily understood. 
The surge valve D constructed and ar 

ranged in accordance with the invention in 
cludes a cylindrical valve casing 39 positioned 
in an opening 40 in the top of the cylinder 6 
and extending downwardly into the cylinder, 
the casing being provided with a peripheral 
flange 41 positioned in a seat 42 on the top 
of the cylinder. The valve casing is clamped 
in place by means of a clamping ring 43 
Which forms part of a separate casing member 
A disposed directly above the valve casing 
89 and which is drawn downwardly against 
the flange 41 by means cf suitable securing 
means such as bolts 45. 
The valve casing 39 is formed with a bore 

46, the upper endportion of which is of re 
duced diameter. This bore faces directly up 
toward the surge tank and communicates di 
rectly there with by means of a plurality of 
openings 47 in the separate casing member 44. 
The bore communicates directly with the 
main cylinder by means of a plurality of ra 
dial passages 48 extending through the cas 
ing and lying in a common horizontal plane 
disposed substantially at the vertical center of 
the casing 39. It will be seen that by arrang 
ing the valve casing to communicate directly 
With the main cylinder and tank, the use of 
connecting piping is rendered unnecessary 
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and efficient prefilling and exhausting of the 
l provided for. It is not necessary 

that the valve casing be disposed within an 
opening in a cylinder wall which forms a par 
tition between the cylinder chamber and surge 
tank but it is important that the casing be dis 
posed between the cylinder chamber and tank 
and so arranged that the ends of the casing 
open substantially directly into the tank and 
cylinder respectively without the use of con 
necting piping. A valve element 49 is mount 
ed for vertical sliding movements within the 
bore and is provided with a plurality of ver 
tically extending ribs or wings 50 which co 
operate with the reduced upper portion of the 
bore for guiding the valve element. This ele 
ment is formed with a seat engaging surface 
51 which is tapered outwardly and down 
wardly and which is adapted to seat upon a 
peripheral seat 52 formed in the bore 46, the 
seat being similarly tapered outwardly and 
downwardly, and being disposed above and 
immediately adjacent to the radial passages 
48. Means are provided for biasing the valve 
element upwardly to closed position and in 
the form shown the lower part of the valve 
element 49 is hollow and accommodates a bias 
ing spring 53 interposed between a plate 54 
secured to the lower end of the casing 39 and 
a spring seat 55 formed in the hollow part of 
the valve element. The plate 54 is perforate 
as at 56 and is provided with a spring center 
ing rib 57. The spring 53 is just strong 
enough to maintain the valve element in its 
upper position against its own weight and 
is readily yieldable to permit the element to 
move downwardly when the pressure on the 
lower side thereof is slightly less than that 
on the top side. 

In operation, when the platen and main 
and booster rams are being moved downward 
ly under the action of high pressure fluid di 
rected to the booster cylinders only, the va 
cating of the main cylinder by the main ram 
will tend to create a suction in this cylinder. 
As soon as this takes place the static pres 
sure due to the head of fluid in the surge 
tank will move the valve element 49 down 
wardly and fluid will flow downwardly from 
the surge tank through the openings 47, the 
spaces between the ribs 50 and thence through 
the radial passages 48 and into the cylinder. 
It will be observed that with the exception 
of the change from downward to outward 
flow at the plane of the radial passages 48, 
the fluid has a direct and unobstructed path 
over which to travel in passing from the surge 
tank to the cylinder so that a minimum of 
resistance to fluid flow is offered. The drag 
on the descent of the platen and rams usually 
due to restricted flow is therefore reduced to 
a minimum and more efficient operation of 
the press is made possible. It will also be 
observed that due to the particular arrange 
ment of the tapered valve engaging surface 

3 

52, the fluid is deflected smoothly outward 
through the passages 48 so that no seriously 
abrupt changes in the direction of fluid flow 
take place. By locating the surge valve 
intne opening in the cylinder, the piping usu 
ally necessary to connect the tank, the valve 
and the cylinder is dispensed with and losses 
heretofore due to frictional resistance to the 
prefilling of the main cylinder are further re 
duced. 
In certain kinds of press operating circuits, 

such as that illustrated in the accompanying 
drawings, it is necessary that the surge valve 
be opened when fluid is introduced into the 
push back cylinders to effect a return move 
ment of the platen. This is necessary in order 
to provide for the expelling from the cylinder 
of the fluid remaining therein at the end of 
a working stroke. In accordance with one 
feature of the present invention I provide 
a pressure actuated plunger 58 mounted for 
vertical sliding movements in a bushing 59 
in the separate casing member 44, the upper 
end of the plunger extending into a pressure 
chamber 60 closed at its upper end by means 
of a plate 61. A spring 62 is interposed be 
tween a head 63 on the upper end of the plung 
er 58 and the top face of the bushing, this 
spring serving to normally maintain the 
plunger out of contact with the top of the 
movable valve element 49. A pipe 64 affords 
constant communication between the pipe 15 
and the chamber 60 and, as will be later de 
scribed, when fluid is introduced into the 
booster cylinders, fluid under pump pressure 
will also be introduced into the chamber 60 
which will result in the plunger's being 
moved downwardly into engagement with 
the valve element 49 for moving the latter 
downwardly. 
In order that the function of the surge 

valve and its relation to the various other 
parts of the circuit may be readily under 
stood, a complete operating cycle of the press 
provided with this valve will be briefly set 
forth. It will be assumed that the platen is 
in its upper position and that the parts are 
in the relative positions shown in the draw 
ings. When it is desired to produce a work 
ing stroke, the pump control device 11 is set 
to cause the pump to deliver fluid under pres 
sure through the pipe line 12. This fluid 
will pass through the pipe line 37 and into 
the booster cylinders and will act on the 
booster rams to move the platen and main 
ram downwardly. During this part of the 
downward stroke there is little resistance to 
movement of the platen so that fluid will be 
trapped in the valve chamber 13 by means 
of the valve head 27 held closed by the spring 
31. While the ram is descending the suction 
created in the main cylinder will result in 
the surge valve's being opened in the manner 
already described and free unobstructed pre 
filling of the main cylinder will take place. 
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When the platen encounters resistance to its 
downward movement, pressure will build up 
in the booster cylinders, in the pipelines 27 
and 12, and in the chamber 13 until a pre 
determined pressure has been attained, at 
which time the fluid pressure acting on the 
valve head 27 will move the latter downward 
ly and admit fluid under pump pressure di 
rectly to the main cylinder by means of the 
pipeline 36. The increased fluid pressure 
now active in the main cylinder will close the 
surge valve which will then maintain an effec 
tive seal between the main cylinder and the 
surge tank, and the pressing operation will 
be completed with fluid under pressure being 
delivered to both the main and booster cyl 
inders. During the downward movement of 
the ram just described the pump will take in 
fluid partly from the push back cylinders 10 
by means of the pipes 38 and 15, and partly 
from the surge tank by means of the pipe 17, 
the valve chamber 17, the valve chamber 16, 
and the pipe 15. When the pressing opera 
tion has been completed the pump control 
device will be set to reverse the direction of 
discharge from the pump so that fluid will be 
directed under pressure through the pipeline 
15, the pressure fluid entering the chamber 16 
and moving the valve 20 to the left. Fluid 
will then be delivered by the pump to the 
push back cylinders 10 by means of the pipe 
38 and will move the platen and rams up 
wardly. When the pump has been reversed 
to effect this upward movement of the platen, 
fluid under pressure in the pipe line 15 will 
act through the pipe 64 and in the chamber 
60 to move the plunger 58 downwardly at 
which time the plunger will engage and move 
downwardly the valve element 49 thus open 
ing the surge valve and placing the main 
cylinder in communication with the surge 
tank. The platen will then continue to as 
cend until its uppermost position has been 
reached at which time the pump control de 
vice may be set either to reverse the pump and 
to effect another pressing operation or to 
bring the platen to rest. . 
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It is obvious that the surge valve here 
shown and described is not limited in appli 
cation to use in connection with presses hav 
ing separate booster and push back cylinders; 
and that the valve may be used to advantage 
in connection with all hydraulic presses or 
the like in which a pressure cylinder is “pre 
filled' by a gravity flow from a surge tank, 
for example in presses having no booster cyl 
inders and in which the “prefill' of the cyl 
inder takes place during gravitational de 
scent of the ram and platen. 
I claim: 
1. In a hydraulic press or the like, the 

combination with a cylinder having an open 
ing in its top; of a surge tank supported di 
rectly above said cylinder; a ram mounted 
for reciprocation in said cylinder, movement 
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of the ram during a part of a working stroke 
creating suction in said cylinder; a valve cas 
ing mounted in the opening in said cylinder 
and having a vertically extending bore the 
upper end of which faces and opens into said 
surge tank, said valve casing being provided 
with a plurality of radially extending pas 
sages communicating with said bore and 
opening directly into the interior of said cyl 
inder, and with a circular valve seat formed 
in said bore and located adjacent to and above 
said radial passages, said seat being tapered 
downwardly and outwardly towards said 
passages; a spring pressed valve element 
mounted for vertical movements in said bore 
and being provided with a seat-engaging sur 
face tapered downwardly and outwardly 
whereby fluid in passing downwardly 
through said bore, will be smoothly deflected 
outwardly towards and through said radial 
passages, said valve being adapted to be 
opened by suction in said cylinder; a pres 
sure chamber disposed within said surge tank 
and above said valve element; and a pres 
sure responsive plunger mounted in said 
pressure chamber and being adapted to be 
actuated by fluid pressure moving said 
valve element to its open position against the 
urge of said spring during a return stroke 
of said ram. 

2. In a hydraulic press or the like, the com 
bination with a cylinder having an opening 
in its top; of a surge tank supported on top 
of said cylinder; a ram mounted for recipro 
cation in said cylinder, movement of the ram 
during a part of a working stroke creating 
suction in said cylinder; a valve casing 
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mounted in the opening in said cylinder; a 
peripheral flange at the upper end of said 
valve casing; a separate casing member po 
sitioned within said surge tank and includ 
ing a clamping ring disposed above said 
valve casing flange; means for drawing said 
member downwardly against said flange to 
clamp the latter against the top of said cylin 
der, a valve element mounted for vertical 
movements in said valve casing for control 
ling communication between said tank and 
said cylinder; a spring mounted below said 
valve element and cooperating therewith for 
urging the latter upwardly to close said com 
munication and being yieldable to permit 
opening of said valve by suction in said cyl 
inder during a working stroke; and means 
including a pressure responsive plunger 
mounted in said separate casing member and 
directly above said valve element for moving 
said element downwardly to open said com 
munication during a return stroke of said 
8. 

3. In a hydraulic motor for presses or the 
like, the combination of a motor cylinder; a 
surge tank mounted on top of the cylinder, 
the top of said cylinder being provided with 
an opening; a ram mounted for reciprocation 
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in said cylinder, movement of the ram dur ing part of a working stroke being adapted 
to create suction in the cylinder; a valve cas 
ing mounted in the opening in said cylinder 
and having a bore adapted to provide com 
munication between the surge tank and cyl 
inder; a pressure casing member positioned 
within said surge tank and in axial align 
ment with said valve casing; a valve element 
mounted for reciprocatory movements in said 
valve casing or controlling communication be 
tween said tank and cylinder; a spring seat on 
the inner end of saidvalve casing; a springin 
terposed between said seat and said movable 

15 element for urging the lattertowards its closed position and being yieldable to permit open 
ing of said valve by suction in said cylinder 
during a working stroke; and a pressure re. 
sponsive E. mounted in said pressure 
casing and being adapted to be actuated by 
fluid pressure for moving said valve ele 
ment to its ge position against the urge, of 
said spring during a return stroke of said 
8. 

O 

20 

like, the combination of a ram advancing 
cylinder and a ram returning cylinder; a 
surge tank mounted on top of the ram ad 
vancing cylinder, the top of said ram ad 
vancing cylinder being provided with an 
opening; ram means mounted for reciproca 
tion in said cylinders, movement of the ram 
means during part of a working stroke being 
adapted to create suction in the ram advanc 

35 ing cylinder; a valve casing mounted in the 
opening in said ram advancing cylinder and 
having a bore adapted to provide communica 
tion between the surge tank, and said cylin 
der; a valve element mounted for reciproca 
tory movements in said valve casing for con 
trolling communication between said tank 
and cylinder; a spring engaging said mov 
able valve element for urging the latter to:- 
wards its closed position and being yieldable 
to permit opening of said valve by suction 
in said cylinder during a working stroke; 
and means associated with said valve ele 
ment and being responsive to pressure in said 
ram returning cylinder for moving said valve 

so element to its open position against the urge 
of said spring during a return stroke of said 
8. 

5. In a hydraulic motor for presses or the 
like, the combination of a ram advancing cyl 

55 inder and a ram returning cylinder; a surge 
tank mounted above the ran advancing cyl inder, ram means mounted for reciprocation 
in said cylinders, movement of the ram means 
during part of a working stroke being adapt 

60 ed to create suction in the ram advancing 
cylinder; a valve casing interposed between said ram advancing cylinder and said surge 
tank and having a vertical bore communicat 
ing directly with both said tank and cylin 

65 der; a valve element mounted for reciproca 

40 

4. In a hydraulic motor for presses or the 

5 

tory movements in said vertical bore for con 
trolling communication between said tank 
and cylinder; a biasing spring connected to 
said movable valve element for urging the 
latter upwardly to closed position, said spring 
being strong enough to support the valve 
against the action of gravity but Egy 
able to permit opening of said valve by suc 
tionin said cylinder during a working stroke; 
and means associated with said valve element 
and being responsive to pressure in said ram 
returning cylinder for moving said valve ele 
ment, to its open position against, the urge 
of said spring during a return stroke of said 
lam. 

6. In a hydraulic motor for presses or the 
like, the combination of a ram advancing cyl 
inder and a ram returning cylinder; a surge 
tank mounted above the ram advancing cyl 
inder, ram means mounted for reciprocation 
in said cylinders, movement of the ram means 
during part of a working stroke being adapt 
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ed to create suction in the ram advancing 
cylinder; a valve casing interposed between 
said ram advancing cylinder and said surge 
tank and having a vertical bore communicat 
ing directly with both said tank and cylin 
der; a valve element mounted for reciproca 
tory movements in said vertical bore for con 
trolling communication between said tank 
and cylinder; biasing means connected to said 
movable valve element for urging the latter 
upwardly to closed position, said biasing 
means exerting sufficient pressure on said 
valve to support the latter against the ac 
tion of gravity, but being yieldable to permit 
opening of said valve by suction in said cyl 
inder during a working stroke; and means as 
sociated with said valve element and being re 
sponsive to pressure in said ram returning 
cylinder for moving said valve element to its open position against the urge of said bias 
ing means during a return stroke of said ram. 

In testimony whereof, I have hereunto 
subscribed my name. 

WALTER ERNST. 
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