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| valves, which latter in turn control the Opera 
9 Claims. 

This invention relates, in general, to presses, 
but more Specifically to hydraulic presses which 
embody hydraulically operated means for actu 
ating both a blank or work-holding slide and a 
work-performing slide. W 

Heretofore, in presses of this general charac 
ter, the motion of the work-performing slide has 
been employed as a means for generating fluid 
preSSure which has been utilized to actuate an 
auxiliary hydraulic ram for increasing Or inten 
sifying the pressure of the work holder upon the 
Work. That is, When one slide is forced down to 
Operate UpOn the WOrk, the Same doWnward force 
will cause pressure in the cylinders of the blank 
or work-holdingslide, so that a greater pressure 
upon the Work-performing Slide will beacquired. 

It has also been customary, in presses of this 
character, to provide separate Sources of fluid 
pressure; that is, One Source for the operation of 
the slides, and an independent source of fluid 
pressure for operating the other or. blank-hold 
ing Slide, the clamping or blank-holdingslide be 
ing independently operable. ''x 

It is one of the objects of the present inven 
tion to provide an improved hydraulically oper 
ated double-action press, in which the blank or 
work-holding Slide is not independently operable, 
but the operation of which is a part of the cycle 
of Operation of the press. 
A further object is to provide a press of this 

character, in which the relative movement of the 
slides is utilized, not as a means for generating 
or increasing pressure, but for the purpose of 
maintaining the predetermined generated pres 
Sure Which acts upon the blank or work holder. 
A further object is to proVide in a press of this 

character, improved means for pre-filling the 
cylinders to fill the voids or spaces created by 
the relative movement of the cylinder andpiston 
elements without increasing the pressure in the 
System. 
A further object is to provide an improved 

press of this character, in which one of the 
Slides is supported by the other slide to move 
therewith and with respect thereto, and im 
proved means whereby the workshaping or per 
forming Slide will be maintained against en 
gagement With the work in advance of the blank 
Or Work-holding slide, the latter being directly 
lifted by the inner slide, and being controlled in 
its movement toward and away from the work 
by the movement of the inner slide. 
A further object is to provide, in a press of 

this character, an improved pilot fluid pressure 

5 

tion of the fluid presSure 
partS. “ 

To the attainment of these ends and the ac 
complishment of other new and useful ObjectS as 
will appear, the invention Consists in the fea 

upon the respective 

" tures of novelty in substantially the Construc 
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tion, combination and arrangement Of the SeV 
eral parts, hereinafter more fully described and 
claimed and shown in the accompanying draw 
ings illustrating this invention, and in Which 

Fig. 1 is a perspective view of a press of this 
character, constructed in accordance with the 
principles of this invention. 

Fig. 2 is a View, in diagram, of a portion of the 
| press frame and the slides of the hydraulic Sys 
tem employed in the operation of the press, por 
tions of the press and Slides, with the actuating 
mechanisms, being in elevation, and portions in 
section. » 4 

Fig. 3 is a view, in diagram, of a portion of 
the System, and illustrating, partly in elevation 
and partly in section, some of the valve mecha 
nismS. Y 

Fig. 4 is a view of the three-Way Valve shown 
in Fig. 3, and showing such valve, in a different 
pOSition. --x 

Figs. 5, 6 and 7 are sectional views of themain 
control valve for controlling the direction of flow 
of the fluid, and showing the Valve in different 

- positions. 
Referring more particularly to the drawings, in 

Fig. 1 there is shown a press having a base 0, 
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uprights 11, and a crown 12, and supported by 
the crown is the operating mechanism for the 
slides. * 

The uprights or. side members of the press 
are provided with guides 13 for receiving and 
guiding an outerslide member 4, and within the 
outer slide 14 is arranged an inner slide 5. 
Connected to the outer slide 4 are pistons 18, 

operable in cylinders 20, which latter are sup 
ported by the frame, such as the crown 12 of 
the presS. \ 
Connected with the inner slide 15 is a piston 

member 2, which extends into and operates 
within a cylinder 22, the latter being Supported 
by the press frame. As a means for permitting 
and also regulating relative movement of the 
slides, one with relation to the other, there may 
be provided a rodor bolt 23 which passes through 
a portion of the inner slide 5 and is provided 
with a head 24. The other end of the rod passes 
through a portion 25 of the outer slide, and is 

System for controlling the operation of the 55 screw-threaded to receive nuts or collars 26 dis 



2 
posed on opposite sides of the portion 25 of the 
outerslide. 

In order to prevent the rodor bolt 23 from ro 
tating with respect to the parts with which it is 
connected, there may be provided a slot or key 
way 27 for the reception of a screw or bolt 28. 
With this construction, it will be manifest that 

the slides may be relatively moved in One direc 
tion, as the rod 23 passes freely through the Por 
tion 5 of the inner slide, and the relative move 
ment in the opposite direction will be limited by 
the engagement of the head 24 with the portion 
5 of the inner Slide. Obwiously, the degree Or 

extent of such relative movements may be varied 
at will, by adjusting the nuts or collars 26 upon 
the rod or bolt 23. 
The pistons and cylinders 18–20 constitute 

pressure-creating units for applying Pressure 
against the outer slide 4 when the latter is in 
engagement with the work. The cylinder and 
piston elements 22–2 constitute a unit whereby 
the inner slide 15 may be lowered and raised, 
and also serve to create pressure upon the inner 
slide 15 when work is being performed. 
The outer slide 14 is supported by means of 

the innerslide 5 and piston 2 operating in the 
cylinders 22, by fluid pressure operating upon 
the portion 30 of the piston 2, in a manner to 
be deScribed. } 
Connected with the outerslide 4 are Cylinders 

31 in which pistons 32 operate, and these pis 
tons 32 are connected to the inner Slide 5, so 
that when there is a relative movement betWeen 
these slides, the pistons 32 will be moved with 
respect to their respective cylinders 31. Any 
number of the cylinder andpiston elementS above 
described may be employed. 
Leading from each of the cylinders 3 is a 

pipe or passage 33, each of which communicates, 
respectively, with a passage 34 in the respective 
pistons 18, so that when fluid is in the cylinder 
3 and the slides 14 and 5 are relatively moved 
in directions toward each other, fluid which is 
belneath the piston 32 will be forced Out of the 
cylinder 3 through the passage 33 and passage 
34 in the piston 18, into the cylinder 20, for the 
purpose of maintaining constant, the pressure 
created in the cylinder 20. That is, by the rela 
tive movement of the slides 4 and 5, the fluid 
pressure in the cylinder 20 will not be increased, 
but the pressure will be maintained constant dur 
ing the operative Strokes of the Slides. 
The cylinder 22 has communication with a 

fluid supply tank 35 through a pre-flll Valve 36. 
This valve may be of any desired or suitable con 
struction, is similar to the pre-fill valve for the 
cylinder 20, and comprises a valve element 37 
having connected therewith a piston 38. The 
Valve is adapted to be Opened by Suction created 
in the cylinder 22 when the piston 2 is moving 
to lower the slide 5. However, the Valve closes 
When Suction ceases upon stoppage of piston 2 
in the cylinder 22, so as to prevent the discharge 
of the liquid from the cylinder during the pres 
Sure stroke of the press. ! 
Asimilar valve construction 39 is provided for 

each of the cylinders 20. 
Fluid pressure is supplied to the system from 

any Suitable Source, preferably from a pump 40 
Suitably located, and preferably supported by the 
Crown of the press. All of the operating parts, 
including the control valve mechanisms, are also 
located upon the crown of the press. 
The pump is operated by means of a motor 41, 

and to one side of the pump is connected a fluid 
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2,357,019 
supply line 42, and the other side of the pump 
is connected, by means of a pipe 43, to a relief 
valve 44, which may be provided, and from this 
valve 44 a connection 45 leads to a four-Way Valve 
structure 46, the preferred construction of Which 
valve is illustrated in Figs. 6 and 7, the Valve 
being provided with an Qutlet pipe 4 that leads 
to the tank. M 
Leading from the four-way valve (6 is a Pipe 

48 which has communication with the cylinder 
22 for supplying fluid pressure to the Piston 2, 
to operate the inner slide 15. Leading also fron 
the four-way valve 46 is another pipe 48 which 
has communication with the cylinder 22 berieath 
the piston head 30, and through which pipe 43 
fluidpressure is supplied to raise the Slide 5. 
The four-way valve 46 also has communica 

tion, by means of a pipe 50, with a three-way 
valve 51, and this three-way valve 51 has com 
munication with a regulating valve structure 52 
by means of a pipe 53. 

Leading from the regulating valve structure 
52 is a pipe 54 which has communication with 
the cylinders 20 to supply pressure fluid to these 
cylinders above the pistons 18, and thereby cre 
ate pressure upon the outer slide 4 when the 
latter is in engagement with the work to hold 
the work. The fluid pressure which is thus Sup 
plied to the cylinder 20 will pass through the 
opening 34 in the piston 18 and, by means of 
the pipe or passage 33, will enter the cylinder 
3 below the piston 32, so that as the outer Slide 
is supported by the inner slide, the Outer Slide 
will descend, by gravity, with the inner Slide, 
thereby maintaining the two slides in such a rel 
ative position that the inner slide will not con 
tact the work in advance of the Outer Slide. 
When the outer slide 4 does contact the Work, 
its descending movement will be arrested, while 
the inner slide 15 will continue in its downward 
movement under the force of the pressure eX 
erted in the cylinder 22 upon the top of the pis 
ton 2. 
During this relative movement of the inner 

slide with respect to the outer Slide, the pres 
sure fluid which is in the cylinder 3 will be 
forced therefrom by the movement of the piston 
32 with respect to the cylinder, and the pres 
sure fluid will then flow through the passage 33 
and opening 34 in the piston 18, into the Cylinder 
20, thereby maintaining the predetermined pres 
sure which has been created, upon the outerslide, 
without increasing such pressure, the action be 
ing merely that the fluid will be transferred from 
the cylinder 3 into the cylinder 20. 

* The slides are raised by exerting fluid pres 
sure in the cylinder 22 beneath the piston head 
38 by the action of the four-way valve, in a man 
ner to be described. When the pressure is ad 
mitted in?to the cylinder 22 beneath the piston 
head 38, the inner slide will raise until the head 
of telescoping bolt 23 contacts the top plate of 
the inner Slide, to raise the former. AS the inner 
slide raises, fluid in the cylinders 20 will flow 
through the openings 34 and pipes 33, back into 
the cylinders 3 under the pistons 32. 
As the slides descend, the pre-fill valves 36 and 

39 will open, due to Suction prevailing in cylin 
ders 22 and 20, and will close when suction 
ceases in these cylinders, due to momentary stop 
page of slides when contacting the work. These 
valves then remain closed during working pres 
sure stroke of inner Slide 5. In order to permit 
the Slides to be raised, it is necessary to open the 
pre-fll valves so that the fluid which is in the 
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cylinders 20 and 22 will be discharged therefrofm 
back into the tank 35. This is accomplished by 
means of pressure fluid from pipes 69 and 0. 
There is provided a pilot system pump 5, 

which is operated by a motor 56 and receives a 
supply of fluid through a pipe 5. A relief Valve 
58 is provided in a pipe 59 leading from the pump 

5. The pipe 59 has a connection 60 leading to 
a valve 6 which is preferably operated by a. 
solenoid 62, and this valve 61, which may be of 
any desired construction, controls the movement 
of a valve element 63 in one direction. The pipe 
59 also has connection with another valve 64 
which is preferably operated by a solenoid 65 for 
controlling the movement of the valve element 
G of the four-way valve 46 in the Opposite direc 
tion, the pilot pressure fluid flowing from the 
valve case 6 through a pipe 66, and from the 
valve 64 through a pipe 6. 
This pipe 59 also has connection with the 

three-way valve 5 for moving a Valve element 
68 in one direction, to control the flow of fluid 
pressure through a line 69, to direct fluid pres 
sure to operate the pre-fill Valves 39 to Open the 
latter to establish communication between the 
cylinders 20 and the tank 35. A branch T0, lead 
ing from the pipe 50, operates the pre-flll Valve 
36 to open the latter and establish communica 
tion between the cylinder. 22 and the tank 35. 
With this construction, it will be manifest that 

when the control valves are properly actuated, 
the pressure fluid will control the operation of 
the pre-flll valves. 
The three-way valve is provided with a dis 

charge outlet T1, which communicates with the 
tank 5, and the operation of the Valve element 
8 Of the three-Way valve 5 is controlled, pref 

erably, by a solenoid-operated Valve 2, which 
may be of any desired or suitable construction, 
the valve 2 having a discharge outlet 13, which 
communicates with the tank. . 
- The pipe 53 also has communication with the 
blank holder pressure regulating valve 52, the 
latter embodying a solenoid-operated valve T5, 
a shut-off Valve 6, a check valve T. and an 
air-Operated relief valve T8. The Solenoid-con 
trolled Valve 5 operates to cut off passage 3 
from communication with passage 9, so that 
when a predetermined pressure in the cylinders 
20 has been built up, the valve 8 will open by 
this fluid pressure. This will establish com 
munication between the passage 54 and the pipe 
or passage 83, so that the fluid pressure will be 
manifested upon the shut-off Valve 6. 
The Wave 3 will then be shifted from the 

pOSition ShOWn in Fig. 3 to a position to close 
the passage 82, thereby cutting of the Source of 
fluid supply to the cylinders 20 through the 
pipe 53. The pressure built up in the cylin 
ders 20, however, is controlled by the valve T8, 
which itself may be set to open at any predeter 
mined pressure. 

| Any number of the pressure regulating valves 
52 may be provided, according to the number of 
blank holder cylinders, and are so arranged that 
different fluid pressures may beobtained in the 
different cylinders. The difference in degree of 
pressures may be obtained according to the pre 
determined opening pressures for which the re 
spectvie relief valves 78 are set. 
After the predetermined pressures in the cyl 

inders 20 have been established, and during that 
part of the cycle of operation of the Slides when 
one moves with respect to the other, in a direc 

20 

| tion towards the work, the fluid Will be dis 
charged from the cylinders . 
In order to-prevent the fluid discharged from 

the cylinders 3 from increasing the pressure 
in the cylinders 20 and, at the same time, main 
tain the predetermined established pressure in 
these cylinders, provision is made to permit the 
fluid from the cylinders 3 to flow back to the 
tank through the relief valve 8, which latter 
Valve maintains the predetermined pressure. 
At this time the Waive 5 is open, establishing 

communication between passages 8 and 9, so 
that the fluid thus displaced from cylinders 
will flow through the passage 8, thence through 
the Valve 5 to passage.9, back to the tank. 

- The Volume of liquid in the cylinders 3 also 
serves as a means to compensate any leakage in 
the blank holder or outer slide hydraulic system. 

' A pressure release valve 8 may be provided 
for the valve 6, and pressure gauges such as 
those illustrated at 35 (shown more particularly 
in Figs. 1 and 2), may be employed wherever 
necessary or desired. If desired, the pilot fluid 

30 

from the pipe 59 may be directed through a pipe 
6 (see particularly Fig. 2), through a filter 87, 

thence to a cooler 8, before being directed back 
to the tank through a pipe 9. 
The solenoids which operate the valves may 

themselves be controlled in any desired or suit 
able manner, but preferably by means of a suit 
able switch for controlling the limit of move 
ment of the slides in directions away from the 
work. Any number of suitableswitches may be 
provided, such as that diagrammatically illus 
trated at 9 (in Fig. 2), in which there is pro 
vided a switch arm or member 9 which may 
be fastened to the frame of the press and is 

40 

adapted to be engaged by a member 92, prefer 
ably carried by one of the slides –, to oper 
ate the switch. A suitable switch device 9 hav 
ing an operating arm 9., actuated by an adjust 
able cam device 95, may be provided as a re 
lease switch for controlling the work stripping 
Operation. 

It is thought that the operation of this press 
will be clearly understood from the foregoing 
description, but, briefly stated, it is as follows: 
When the valve element 63 of the four-way 

" valve 46 is in a neutral position, that is, in the 

(30 
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position shown in Fig. 5, the supply of pressure 
fluid both from the main source of supply and 
from the pilot supply for operating the control 
vakves, is blocked or shut off; that is, the flow 
of the fluid to the operating parts is obstructed. 
At this time, the supply of pressure fluid from 

the main pump 40 will circulate through the 
pipe 45, through the valve element 63, and back 
through the pipe 4 to the tank. " . 
To lower the slides, the valve element 63 js 

shifted from the neutral position shown in Fig. 
5 to the position shown in Flg. 7, which will open 
the exhaust from the cylinders 22 so that the 
luid will be forced, by the lowering of the piston 
2, from the cylinder 22 through the pipe 49, 
thence through the valve element 63 of the four 
way valve 46, and out through the pipe 47 to the 
tank. 

70 

75 

The two slides will then descend by gravity, 
their weight forcing the fluid from the cylinder 
22 back to the tank, in the manner just de- . 
Scrbed. As the pistons 18 and 2 descend, suc 
tion will be manifested in the cylinder 22, which 
will Open the pre-flll valve 36 automatically, al 
lowing the fluid to flow from the tank 35 into 
the Cylinder to fill the space thus created in the 
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4 
cylinder, but no pressure will be generated. At 
the same time, the pre-fill valves 39 in the cylin 
ders 20 will likewise open to supply fluid to the 
cylinders 20. The slides descend until the Outer 
slide or blank holder strikes the work. At this 
time, the outer slide or blank holder is arrested 
in its movement, and the innerslide will continue 
to move downwardly, operating the control 
switch 96, which causes a reversal of the Valve 
element 63 in the valve (6, and Operates the 
valve element 68 in the three-way valve 51, 
through the medium of the solenoids. The valve 
46 will then direct the discharge from the pUmp 
40 into the cylinders 22, through the pipe 49, to 
the under side of the piston head 30, and Will 
also direct the fluid through the pipe 50 into 
the three-way valve 51. This will set the three 
way valve to communicate through the blank 
holder pressure regulating valve 52, to the blank 
holding cylinders 20, causing a pressure to be 
built up in the blank holder cylinders toward 
the work, and which pressure is greater than 
the pressure in the pull-back cylinder 22, at the 
same pressure per square inch. The force of 
pressure in the pull-back cylinders will there 
fore be less than the force of pressure in the 
blank holder cylinderS. Q 
The pressure in the system builds up until it 

reaches an amount to open the relief Valve 18 in 
the blank holder pressure regulating Valve 52, 
and, obviously, this relief.valve may be adjusted 
to a required predetermined pressure to Open the 
same. The opening of this relief valve T8 per 
mits the fluid under this pressure to flow into 
the shut-off valve 76, which causes the latter to 
shift, thereby shutting off the supply of pressure 
fluid from the pump to the blank holder. 
Acheck valve TT is arranged between the relief 

Valve 8 and the Shut-off Valve T6, Which trapS the 
fluidin the blank holder cylinders 20 and prevents 
any return flow from the blank holder cylinders, 
and also prevents any drop of pressure in the 
blank holder cylinderS. - 
The Switch 96 controls the three-Way Valve 51, 

the four-way valve 46, also a normally open Sole 
noid Shut-off valve 75 to close the latter, during 
the time of building up of pressure in the blank 
holder cylinders. In the line 53 between the 
three-way Valve 5 and the regulating Valve 52, 
there is provided a pressure-operated Switch 53º, 
set at a predetermined pressure, which, however, 
is higher than the blank holder preSSure. 
With the Shut-off Valve 76 having closed, the 

pump pressure will build up to the pressure of 
the pressure-Operated Switch 53, and will oper 

This Switch in tUrn operates the 
Solenoid of the Shut-off Valve 5, and also Shift:S 
the four-way valve 46 to cause the inner slide 15 
to move downwardly, in a manner already de 
Scribed. The Outer Slide 4 will now be locked, 
With full predetermined pressure against the 
Work. » 

The four-way valve 46, being now positioned 
as shown in Fig. 7, will exhaust the fluid from 
the pull-back cylinders 20 and direct the volume 
of the pump discharge into the main cylinder 
22 of the inner slide i5, thereby moving the in 
ner Slide downward by pressure and against the 
resistance of the pressure-maintaining cylinders 
31, thereby eliminating the possibility of any 
dropping of the innerslide by gravity. The inner 
Slide 5 Will then be forced downwardly by fluid 
pressure from the pump, through the pipe 48, 
causing a displacement in the pressure-maintain 
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through the pipe 33 and hollow passage 3 in the 
piston 29, into the blank holder cylinders 30, and 
then passes through the pressure relief valve 
in the blank holder pressure-regulating valve 52, 
back into the tank, in the manner hereto?ore 
described. 
This maintains the predetermined pressure in 

the blank holder cylinders during another draw 
stroke of the inner, or punch, slide. The draw 
stroke is terminated when a predetermined pres 
sure is reached on the inner slide 5, at which 
time a suitableswitch 90-9l will cause the valve 
element 63 in the four-way valve 46 to be shifted 
into a position to obtain the up-Stroke of the 
inner slide. The main cylinder 22 of the slide 
5 is thereby connected with the tank, releasing 

the pressure from the main cylinder. 
At the same time, the pump discharge is con 

nected with the cylinder 22, to direct fluid pres 
sure under the piston head 30, to pull back the 
slides, through the pipe 49, which automatically, 
through the pipe 70, also connects the pump with 
the pilot piston for operating the pre-flll valves 
36 to open the latter, allowing the fluid in the 
main cylinder 22 to escape into the tank, While 
the inner slide 5 is being thus pulled back or 
raised by the pressure in the cylinder 22 under 
the piston head 30. 
The pump discharge also passes from the four 

way valve 46 through the three-way valve 51 and 
the blank holder pressure-regulating valve 
(lifting the check valve 17 in the latter), into 
the blank holder cylinders 20, thereby main 
taining the pressure in the blank holder. cylin 
ders and, consequently, on the outer slide 14, 
holding it down, thus maintaining pressure on 
the work, while the inner slide 5 is being eX 
tracted or moved away from the work. 
During this lower portion of the up-Stroke of 

the inner slide 5, the blank holder or outer Slide 
4 remains down; consequently, the rams of the 
pressure-maintaining cylinders 32 are being with 
drawn from their cylinders 3 and the voids 
created therein are being filled with preSSure 
fluid from the pump, through the blank holder 
cylinders and their hollow blank-holding rams 
29. This supply of pressure fluid into the Pres 
sure-maintaining cylinders 20 results in an up 
lifting force for the inner slide 15, by acting upon 
the pistons 32 in the pressure-maintaining cylin 
ders 3, which results, during this part of the 
stroke only, in a lifting force in excess of the lift 
ing force of the pull-back cylinders 20, which is 
desirable in stripping the Work from the punch 
or die carried from the inner slide 5. During 
this operation, the outer slide is being heid down 
against the work by fluid pressure from the pump 
40. » 

After this stripping stroke has been finished 
by the inner slide, a switch 93–94 will be oper 
ated to cause the three-way valve element B 
to be shifted from the position shown in Fig. 4 to 
the position shown in Fig. 3, when the pump dis 
charge will be diverted to the pilot pistons of the 
pre-fill valves 39, through the line or pipe 69, 
for operating the pre-fill Valves 39 of the blank 
holder cylinders 30. These Valves, however, will 
not open until the pressure-maintaining Cylin 
ders 3 have been relieved by the further UpWard 
movement of the inner Slide 15 which pulls the 
pistons 32 out of the pressure-maintaining Cyl 
inderS. » 

Pipes 39 lead from the pre-flll valve casings 
39 and discharge back into the tank, and an 
Overflow 91 maintains a liquid level in the tank 

ing Cylinders 3, which displacement is discharged 75 35. 





fluidpressure has been established upon the work 
clamping slide, to transfer the fluid from said 
auxiliary cylinder to the cylinder in Which fluid 
pressure upon the work clamping slide has been 
created, to compensate leakage in the clamping 
slide cylinders while maintaining unvaried the 
said predetermined fluid pressure in the clamp 
ing slide fluid pressure cylinders, means em 
bodying Valve mechanism for Supplying fluid 
to the cylinders to fill the Space Created by the 
relative movement of the cylinder and piston 
element, and means for Opening Said ValVe. 

3. In combination in a press, a slide, a Work 
clamping slide SuppOrted thereby for mOVement 
therewith and with respect thereto, means for 
moving the first Said Slide to mOVe the Clamping 
slide into a clampingposition, cylinder andpiston 
means connected with the clamping Slide, means 
for creating and means for maintaining in the 
said cylinder a predetermined fluid pressure upon 
the clamping Slide, an auxiliary cylinder and pis 
ton unit operable by the relative movement of 
the Slides, means Operating When Said predeter 
minedpressureisestablished in the clampingslide 
cylinders, tOdiscOnnect the Source of fluidpressure 
Supplied from the camping Slide Cylinders, and 
for connecting said Source of Supply to a cylinder 
and piston Unit for actuating the first Said slide 
to further move the latter in a direction toward 
the Work, means whereby upon relative move 
ment of Said Slides after said predetermined fluid 
pressure has been established upon the work 
clamping slide, to transfer the pressure fluid 
from said auxiliary cylinder to the cylinder in 
Which fluid preSSure UpOn the Work Clamping 
Slide haS been created, Whereby t0 Compensate 
leakage in the clamping Slide cylinders, while 
the said predetermined fluid pressure will be 
maintained in the clamping slide fluid pressure 
cylinders, means embodying valve mechanism for 
Supplying fluid to the cylinders to fill the space 
created by the relative movement of the cylinder 
and piston element, and means embodying a. 
fluid pressure System for opening said valve. 

4. In combination in a press, two movable 
slides, a source of supply of fluid pressure com 
mon to the Slides, means individual to the slides 
for causing the fluid pressure from said source 
to be directed to the respective slides to operate 
thereupOn, means whereby a predetermined fiuid 
preSSure may be established upon the respective 
Slides, and a piston and cylinder unit one of the 
elements of which is connected to and movable 
with each of the Slides, Said units being relatively 
mOVable in response to the relative movement of 
the slides, said unit operating to transfer fluid 
from a Supply to the fluid pressure operating 
means of one of the slides for compensating leak 
age of the fluid pressure in the last said means 
and for maintaining against augmentation the 
Said predetermined pressure upon the last said 
slide for a predetermined period in the retraction 
mOVement of the other of the Slides. 

5. In combination in a press, two movable 
Slides, a Source of Supply of fluid pressure com 
mon to the Slides, means individual to the slides 
for Causing the fluid pressure from said source 
to be directed to the respective slides to operate 
thereupon, the fluid pressure actuated means of 
one of Said slides embodying a plurality of cyl 
inder and piston units, means whereby a prede 
termined fluid pressure may be established in said 
units, the last Said means embodying mechanism 
adapted to be set to obtain different predeter 
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mental cylinder and piston units to which the 
fluid pressure from said source is also directed, 
Said Supplemental units being actuated by the 
relative movement of the slides and operating to 
transfer fluid from said supplemental units to 
the first said units, to compensate leakage in 
the latter and for maintaining said predeter 
mined fluid pressure in said units against aug 
mentation during a predetermined retraction 
mOVement of One of the slides. 

6. In combination in a press, two movable 
Slides, a Source of Supply of fluid pressure com 
mon to the slides, means individual to the slides 
for causing the fluid pressure from said source to 
be directed to the respective slides to operate 
thereupon, the fluid pressure actuated means of 
One of Said Slides embodying a plurality of cylin 
der and piston units, means whereby a predeter 
mined fluid pressure may be established in said 
units, the last said means embodying valve mech 
anism adapted to be set to obtain different pre 
determined fluid pressures in the respective cyl 
inders of Said units, Supplemental cylinder and 
piston units in which said predetermined pres 
Sure is also established, said supplemental cylin 
der and piston units being operable by the rela 
tive movement of the slides for transferring fluid 
from Said Supplemental units to the first said 
units, to compensate leakage in the first said 
units and to maintain said predetermined fluid 
pressure therein, while the said predetermined 
fluid Pressure is maintained against augmenta 
tion, and means for causing fluid pressure from 
the first Said Source of Supply to pull back one of 
Said Slides. 

7. In combination with a press having two in 
- dependently moVable fluid pressure operated 
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rams, 8 SOUrce of Supply of fluid pressure common 
to the rams for applying pressure thereupon, 
means adapted to establish a predetermined pres 
Sure to be exerted upon one of the rams, a cylin 
der and piston unit, One element of which is con 
nected to and movable with each of the rams, 
Said cylinder having communication with one of 
Said rams and being also supplied with fluid from 
Said Source, and in which cylinder said predeter 
mined fluid pressure is also established, the fluid 
from said cylinder being transferred therefrom 
by the relative movement of the elements of said 
unit, caused by the relative movement of the 
rams, to compensate leakage in one of said rams, 
while the Said degree of said predetermined pres 
Sure Upon the last Said ram is maintained against 
increase during a predetermined portion of the 
retraction movement of the other of said rams. 

8. In combination with a press having two in 
dependently movable fluid pressure operated 
rams, a Source of Supply of fluid pressure com 
mon to the rams for applying pressure there 
upon, means embodying valve mechanism adapt 
ed to be set to establish a predetermined pres 
Sure to be exerted upon one of the rams, a cylin- . 
der and piston unit, one element of which is con 
nected to and movable with each of the rams, 
Said cylinder having communication with one of 
Said rams and being also supplied with fluid 
from Said source, and in which cylinder said pre 
determined fluid pressure is also established, the 
fluid from said cylinder being transferred there 
from by the relative movement of the elements 
of the Said units, caused by the relative move 
ment of the rams, to compensate leakage in one 
of Said rams, while the said degree of said pre 
determined pressure upon the last said ram is 
maintained against increase during a predeter- . 
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mined portion of the retraction mOVement of the 
other of the rams. 

9. In combination with a press having two 
slides independently moVable, a ram for moving 
one of the slides, a plurality of ram units for 
moving the otherslide, a source of supply of fluid 
pressure common to the rams and ram units for 
creating pressure thereupon, means individual to 
the Said ram units and adapted to be set whereby 
different predetermined fluid pressures may be 
established in the respective said units, a cylinder 

0 

andpiston unit individual to each of the rams of 
the first said Units and in Which cylinders said 
predetermined fluid pressure is also established, 

7 
One of the elements of the last said unit being 
connected to each of the slides, the fluid pressure 
from said cylinders being transferred to the re 
spective rams of said ram units upon relative 
movement of the slides, Whereby“leakage in the 
rams of said units will be compensated, the said 
predetermined fluid pressure in said cylinders 
and in the respective rams of said ram units being 
maintained against increase by such transfer of 
the fluid during a predetermined period in the 
retraction movement of the rams. 
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